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THERMAL EMISSIVITY IN HIGH- 
PRESSURE GASES. 


THE internal combustion engine is by about a 
century the junior of the steam engine, and it is 
therefore, perhaps, not much to be wondered at 
that the theory of gas-motors should still offer 
many problems. One of the difficulties which con- 
front the designer of a gas-engine is that we have 
so far had hardly any experimental data on the 
rate of cooling of the products of the explosion. 
It has long been recognised that gases must, under 
high pressures, be much better conductors or dissi- 
pators of heat than under ordinary temperatures ; 
for we know that we can do with comparatively 
small cooling surfaces. But actual determinations 
were lacking, and the predominant popularity and 
the promising character of the electrical investiga- 
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ments were conducted at ordinary pressures or at 
reduced pressures. But as the conductivity of a 
perfect gas would, in the accepted interpretation 
of the kinetic theory of gases, appear to be inde- 
pendent of the gas pressure, special experiments 
at high pressures did not seem to be particularly 
needed. This view has been confirmed by the 
researches of Stefan, Kundt, and Warburg, autho- 
rities in this field. That does not dispose of the 
question, however. For if, as Mr. Petavel con- 
cludes, only a small proportion of the loss of heat 
is, at high pressures, due to conductivity, this 
otherwise important theoretical point is not de- 
cisive ; nor was it supposed to be so. 

Mr. Petavel’s general arrangement in his first 
experiments was the following : Within a cylinder 
of glass or gun-metal, 24 centimetres high, 5.8 
centimetres in diameter, filled with various gases, 
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tion of rarefied gases may be responsible for the 
comparative neglect of high-pressure gas research. 
Among the few workers in this field is Mr. J. E. 
Petavel, A.M. Inst. C.E., whose preliminary paper 
on ‘* Explosive Gaseous Mixtures” we noticed 
in our report on the Bradford Meeting of the 
British Association in 1900.* This work is still 
proceeding. Meanwhile another important series 
of researches by Mr. Petavel, on ‘‘ The Heat Dis- 
sipated by a Platinum Surface at High Tempera- 
tures,” has been brought to a certain conclusion, 
and we will to-day deal particularly with the 
fourth part of this work—the ‘‘ Thermal Emissivity 
of High-Pressure. Gases.” The whole work and 
this last part more in particular are of high in- 
terest to the engineer. The experiments were 
commenced in the Davy-Faraday Research Labora- 
tory, and afterwards continued in the Owens 
College, Manchester, Mr. Petavel having been 
elected John Harling Fellow of that College. The 
author has enjoyed the aid of a grant from the 
Royal Society, to which his papers have been pre- 
sented ; they have been published in the Philoso- 
phical Transactions, Series A, 1898, vol. 191, page 
501, and 1901, vol. 197, page 229. We should 
also mention Mr. Petavel’s researches on ‘‘ Stan- 
dards of Light,” Proceedings of the Royal Society, 
1900, vol. 65, page 469. 

Although a good deal of work has been done 
during the past century on heat and light radiation 
from hot bodies, few of the investigators, apart from 
those of the most recent period, expressed their 
results in absolute measure, so that comparisons 
were difficult. As a rule, moreover, the experi- 





* See ENGINEERING, vol. Ixx., page 461, 
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a platinum wire, about 1 millimetre (also 0.6 or 
2 millimetres) in diameter was stretched axially 
and heated by an electric current, both the current 
intensity and the potential difference between the 
wire ends being measured on a Wolff potentio- 
meter. The temperature of the wire was calcu- 
lated from its resistance; but as Callendar’s 
thermometer had not been used beyond 1100 deg. 
Cent., it was first necessary to ascertain whether 
his formula could be extrapolated up to 1500 deg. 
and 1700 deg. to which temperature these 
experiments were carried. For this purpose the 
melting point of palladium, which Violle had fixed 
at 1500 deg., was re-determined. The value found 
was 1489 deg. To obtain concordant results, the 
platinum wire had to be comparatively thick. The 
gases were not quite pure ; the hydrogen contained 
about 3 per cent. of air, the oxygen a little 
hydrogen, and the carbon dioxide about 1 per cent. 
of impurities. The pressures applied were 76 
(normal barometer) and 228 centimetres, and in 
some experiments 1 and 6 centimetres of mercury. 
Under these circumstances the emissivity of the 
bright platinum—that is to say, the total heat dissi- 
pated—proved independent of the condition of the 
glass surface, which was simply cleaned or polished, 
or covered with lampblack. Air gave lower values 
than hydrogen and oxygen, and on saturating the 
gases with moisture, the emissivity always rose ; in 
steam itself, the emissivity curve rose, with higher 
temperature, much more rapidly than in the gases. 
When we designate the cylinder containing the gas 
as the enclosure with regard to the radiating wire, 
we can define the emissivity as being numerically 
equal to the number of gramme-degrees or therms 
dissipated per second per square centimetre of sur- 





face of the wire per degree Cent. above the tem- 
perature of the enclosure. The enclosure was 
water-jacketed, and would thus be maintained at 
a constant temperature. Ifh is the loss of heat 
per square centimetre per second at any tempera- 
ture t, the emissivity at that temperature is d h/dt. 

This is a very brief outline of the first part of 
Mr. Petavel’s paper. The second part concerns the 
bolometric study of the law of radiation. The 
results, which are in fair agreement with those of 
J. T. Bottomley, Paschen, and Schleiermacher, 
could best be expressed by Weber’s formula cf 
1888. The bolometer was a delicate piece of appa- 
ratus. A sheet of platinum and a thick sheet of 
silver were rolled out and welded between copper 
plates ; the resulting sheet was eut on a dividing 
machine and fixed in a framing, finally, after dis- 
solving off the silver, forming a platinum grid of 
fifteen strips, 56 millimetres long, 3 millimetres 
wide, and 0.0011 millimetre in thickness—that is, a 
thickness of two wave lengths of sodium light. 
Unmounted, the strips were so fragile that the 
touch of a hair would break them ; mounted, they 
could be handled with comparative safety. The 
one side of the bolometer was electrolytically 
covered with platinum black, and the grid mounted 
on a nickel mirror. 

The third part and the paper on the ‘‘ Standards 
of Light” deal with the variation of the intrinsic 
brilliancy of platinum with temperature. The fiux 
of light emitted by 1 square centimetre of platinum 
at a certain temperature has often been pro- 
posed as standard of light. Violle selected 
the temperature of solidification, but such a 
standardisation would obviously be exceedingly 
difficult. Lummer and Kurlbaum, therefore, on 
behalf of the Reichsanstalt, proposed a lower 
temperature, approximately that of melting palla- 
dium, to be produced and measured with compara- 
tive ease by passing a current of 80 amperes through 
a platinum strip, 25 millimetres in width and 0.015 
millimetre in thickness. They further recommended 
to absorb about nine-tenths of the radiated energy 
by a layer of water, 2 centimetres in thickness. Mr. 
Petavel believes that the reliability of the molten 
platinum standard might attain the limit which 
physiological considerations fix to the accuracy of 

hotometric observations. He fused the platinum 
th by the electric current and by the oxy-hydro- 
gen blowpipe, and he considers the latter method 
suitable, provided the platinum be chemically pure, 
the crucible of pure lime, the hydrogen free of 
hydrocarbons, and the proper ratio of three volumes 
of oxygen to four of hydrogen be maintained. 
Under these conditions he agrees with Violle as to 
the brilliancy of platinum at its melting point, but 
not for lower temperatures. It is also interesting 
to mention that Petavel estimates the brilliancy of 
the crater of the silent arc at 147 candles per square 
millimetre; his earlier experiments yielded 110 
candles, and that would give a temperature of 
3800 deg. Cent. for the crater. It was very diffi- 
cult to obtain any constant result, and the electric 
arc crater is certainly not suited as light standard. 
In these experiments electric incandescence lamps 
were employed as intermediate standards. 
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For the fourth part, to which we now come, “‘The | currents. But at high pressures it would, owing to |too small in this case to require s 


ial considera- 


Thermal Emissivity in High-Pressure Gases,” the increased convection, be impossible to keep a suffi-|tion. The other source of error lies in the fact 
apparatus illustrated in Fig. 1, page 1, was made cient length of radiating surface at a uniform tem- | that the steel shell having a thickness of 2 centi- 
use of. The enclosure was formed by a steel cy- | perature, unless the axis of the radiating wire is | metres, the inside wall of the cylinder might and 


linder, 6 centimetres in external diameter and 2.06 


horizontal. 


The radiating surface was small any- | 


will become hotter than we should expect from 


centimetres bore, 45 centimetres long, surrounded how—3.3 square centimetres only—the wire length | reading the temperature on the thermometer 


by a water jacket. 


The temperature of the en- between the potentiometer contacts being 9.498) inserted in the drilled cavity. Any such effect 


closure was determined by placing a thermometer | centimetres, the wire diameter 1.106 millimetre. would, like the first-mentioned one, cause the 
in a hole drilled in the steel, afterwards filled up| The resistance was 0.010165 ohm at zero, and emissivity to be underestimated. A temperature 


with mercury. 


The steel enclosure was closed | 0.013987 at 100 deg. Cent. 


All joints and connec- | 


interval, estimated at 1200 deg. Cent. in air at 


by the fibre vlugs P,, P,, held by the gun-metal/ tions with the pump and gauges were made metal | 160 atmospheres, would really be 1193 deg., for 
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outs N,, Nj, through which the current leads, the 
copper rods B, B,, about 1 centimetre in diameter, 
passed. The radiating wire R was silver-soldered 
to the copper terminal B,, and flexibly connected 
to B, ; it was kept taut by the light spring S. One 
of the potential terminals, T,, was connected to 
the steel cylinder; the other passed insulated 
through the plug P,. To eliminate the cooling 


effect of the terminals, only the middle third of the 
wire was used to measure the dissipated heat. The 
arrangement was not vertical, as in the previous 
low-pressure tests, but horizontal. The former 





arrangement had the advantage that the wire 
formed an axis of symmetry for the convection 


E x 10° = 207 p + 1.5 p38, 


to metal, without intermediate packing ; this Mr. 
Petavel regards as absolutely necessary for high- 
pressure work, as metallic joints will remain tight 
for any length of time, and can, on the other hand, 
easily be broken and re-made when changes are 
required. 

The electric current was reversed for all read- 
ings to cancel any thermo-electric effect. The 
enclosure was, as a rule, kept at a temperature of 
18 deg. Cent. Errors could arise from two sources. 
The first is the discontinuity of temperature, which 
Smoluchowski de Smolan is investigating, and 


which may be explained as the equivalent of the| p 


electrical contact resistance ; that effect would be 
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VARIATION OF EMIssIVITY IN AIR WITH 
PRESSURE. 


instance. This error would, however, not affect 
the results by more than one-third of a per cent. 
for the usual range of temperature, and by two- 
thirds of a per cent. for the highest temperatures 
and pressures employed. The ‘emissivity will 
further depend to a certain degree on the size and 
shape of the radiator and the enclosure. For this 
and other reasons, no general theory can, so far, be 
evolved ; but the broad results obtained do not, at 
any rate, involve any questionable assumption. 
These results are illustrated in the diagrams Figs. 2 
to 5. In all cases, including those of oxygen and 
of nitrous oxides, whose curves we do not repro- 
duce, the emissivity is practically a linear function 
of the temperature for all pressures exceeding 10 
atmospheres. 

The total heat dissipated by a hot body sur- 
rounded by a gas is the sum of three distinct 
quantities—convection, conduction, and radiation. 
All these three quantities are functions of the tem- 
perature, and at least one of them is also a function 
of the pressure, so that we may write : 


Emissivity = F, (p, t) + F,(t) + Fs (2). 


The heat carried off by convection cannot be 
determined directly ; conductivity and radiation 
have been determined by previous observers ; thus 
the determination of the total emissivity enables 
us to solve the above equation for any values of ¢ 
and of p. Since the curves are practically straight 
lines, as has already been pointed out, the loss by 
radiation must be very small, and the formula may 


be shortened to 
E=m+né6, 


where 6 is the temperature interval, the difference 
in the temperatures of the radiating surface and 
the enclosure. Both m and n are found to increase 
with rising temperature; the formula thus be- 
comes 


E = ap" +b pa, 


where E is the emissivity in C.G.S. units, p the 
ressure in atmospheres, and a, b, a, 8 have the 
values marked in the following Table ; 
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The Formula holds good 
ax | bx 

Gas. 10 | 1a | B. pone 
| From To from | 7° 

$= | = a 

eae 
er -.| 403 | 1.63 | 0.56 |0.21; 100 | 1100 7 =|170 
Oxygen -.| 887 | 1.89 | 0.58 {0.28} 100 | 1100 15 |238 
Hydrogen ..; 2750 | 1.88 | 0.35 {0.86} 390 | 1100 7 j113 
Nitrous oxide) 276 | 1.70 | 0.74 (0.28; 100 980 5 | 40 

Carbon di-) | | 
oxide --| 207 | 1.50 | 0.82 0.33; 100 | 11C0; 10 | 35 





' | 


The small circles or points of the diagrams mark 
actual observation values. The full lines represent 
the formule, the dotted lines the emissivity out- 
side the range of the formule. Fig. 5 illustrates 
the increase of the emissivity in air with rising 
pressure. 

If we imagine the temperature to be constant, 
we find for the variation of the emissivity with the 
pressure 





E=ap" + pb’, 

and we have seen that the exponents of p (the a and 
8 ) are different for the different gases. This does 
not’ appear to be easily reconciled with the theory 
that conductivity, viscosity, and specific heat are 
each independent of the pressure. That theory, 
however, assumes the molecular paths to be straight, 
the radius of the molecular sphere of action to be 
very small in comparison to the mean free path, and 
the cohesion of the gas a negligible quantity. None 
of these hypotheses appear justifiable for pres- 
sures of 100 or 200 atmospheres. We have, in 
fact, experimental evidence by Von Babo, War- 
burg, and Meyer to demonstrate that the viscosity 
of a gas increases considerably when we approach 
the critical temperature, and that the conductivity 
of a gas grows with its viscosity. The figures show 
that below a certain limit of temperature—300 deg. 
for hydrogen, and 100 deg. for the other gases—the 
emissivity curves fall sharply. But an apparatus 
designed to deal with temperatures of 1000 deg. 
could not eliminate convection at the higher pres- 
sures, and the question of the constancy of the 
conductivity must be left for future investigation. 
For ordinary pressures, the constancy of the con- 
ductivity has received ample verification, and the 
absolute amounts of heat lost respectively by 
conduction, convection, and radiation can be 
determined. : 

Mr. Petavel calculates that the emissivity compo- 
nent E,, due to conduction alone, would, under 
the actual circumstances, be represented by E, = 
K/0.1617, where K is the conductivity of the re- 
spective gas. If the convection is zero, and the 
radiation R, then 0.1617 (E—R) = K. By mea- 
suring the emissivity at low temperatures and pres- 
sures, we can reduce the convection ; the radiation 
loss can be determined bolometrically. Subtract- 
ing the two values from one another, we obtain 
conductivity values too large by an amount pro- 

ortional to the heat lost by convection. Mr. 
Petavel calculates the following table for the gases 
mentioned, accepting the conductivity values Kj 
(at 100 deg. Cent.) of Winkelmann, and the radia- 
tion values of J. T. Bottomley ; the emissivity E 
holds for a temperature of 100 deg. Cent. and a 
pressure of 0.1 atmosphere : 


| | 











| | 
— | Air, | Oxygen. eaeee Bien 
as ..| 0.00050 | 0.00052 | 0.00285 | 0.00044 
et oe x a7 | 49 | 282 1 
0.1617(E — R).. __... 0.000076 0.000079 | 0.000456 | 0.000066 
67 | 66; 455 46 


ne = ks ie * 
Heat lost “by convec-, | 


tion x 0.1617 «-| 0.000009 | 13 | 0.000001 | 0.000020 
| \ 








The convection would thus be a maximum in 
carbon dioxide and a minimum in hydrogen. This 
may cause surprise, as the coefficient of viscosity of 
the former is only half that of the latter. But the 
force causing convection is the buoyancy of the 
heated gas, which is proportional to the density of 
the gas, and for low convection speeds we may put 
Convection = A p?C/7, 
where A is a constant, p the density, 7 the viscosity, 
and C the specific heat of the gas. According to 
that formula, the convections for carbon dioxide, 
oxygen, air, and hydrogen should be presented by 20, 
8.6, 8.5, 1.2, and it will be seen that these numbers 
are fairly in accord with the figures of the Table. 
Mr. Petavel proceeds to calculate the convec- 
tion, conduction, and radiation components in abso- 
Jute units under the supposition that the conduc- 


= | would be 12 per cent. of the total loss at the pressure 
of 0.1 atmosphere, and 92 per cent. at 100 atmo-| | 





tivity remains unchanged for pressures up to 100 
atmospheres and a temperature interval of 100 deg. 
Cent., and he arrives at some remarkable conclu- | 
sions. Thus, in the case of air the convection loss 


spheres ; the convection loss would at the latter 
high pressure be 100 times greater than at the 
former pressure, and for hydrogen 500 times 
greater. Ss 

For temperature intervals of several hundred 
degrees, elimination of any one of the components 
is experimentally impossible ; but the convection 
can greatly be diminished, the apparatus being for 
this purpose packed with glass wool, which actually 
occupied 2 per cent. of the whole volume. The 
total emissivity values became lower under this 
condition by about 14 per cent. at the pressure of 
1 atmosphere, and by 30 or 40 per cent. at the 
highest pressure of 169 atmospheres. The convec- 
—_ was reduced to one-half or one-third its former 
value. 

The components, particularly the convection, 
may also be influenced by the dimensions of the 
enclosure and of the radiator, whilst the size of 
the radiator should not influence the loss by radia- 
tion. We pass over this discussion, but reproduce 
a Table on two series of experiments, concerning 
the emissivity of carbon dioxide for different tem- 
perature intervals, and the pressures of 20 and 
45.5 atmospheres. 








| Pressure, 19.9 Atmo- | 45.5 Atmospheres at 
16 Deg. Cent. 








|spheres at 16 Deg. Cent. 
Temperature | 
Interval, | 
6. | Enclosure at Enclosure at 
| 
| 18Deg. |100Deg.0.; 18Deg. | 100 Deg. O. 
200 0.0032 | 0.0032 0.0058 0 0053 
300 86 OC 38 63 58 
400 40 | 44 68 63 
500 | 48 74 68 
600 48 | 53 79 75 
700 Sa 57 84 81 





We see, on the one hand, that at 20 atmospheres 
an increase of 34 per cent. in the absolute tempera- 
ture causes an increase of about 10 per cent. in the 
emissivity ; but when the pressure is approached 
which would produce condensation, the emissivity 
no longer increases with a rise in the tempera- 
ture. 

A numerical comparison of the heat emissivity 
in gases and of the conductivity in solids leads to 
some very curious conclusions. The heat emis- 
sivity in air at 160 atmospheres is 0.006912 + 
0.000004732 s—that is, about the same as that of a 
body of conductivity K = 0.0011 (1+0.00069 5) ; 
the air thus dissipates heat at the rate of glass 
(K=0.001) or plaster of Paris (0.0013). Hydrogen 
at 120 — behaves like a body having a 
conductivity K = 0.00237 (1 — 0.000728). The 
emissivity in liquid carbon dioxide is about 0.2, 
which would correspond to a conductivity of 0.03, 
higher than that of mercury.” The emissivity in 
liquids rises very rapidly near the critical point, 
to fallagain instantaneously to one-tenth its value 
when the gaseous state is reached. It was also 
observed by Mr. Petavel that the decomposition of 
nitrous oxide, very slow at the ordinary pressure of 
one atmosphere, when it required more than half 
an hour, became more rapid with higher pressures, 
and was almost explosive when the apparatus was 
partly filled with liquid gas; the decomposition 
temperature was practically independent of the 
= lying between 800 deg. and 900 deg. 

ent. 

The practical bearing of these researches will be 
obvious. Though we cannot, so far, at any rate, 
separate the components of heat emission, conduc- 
tion, convection, and radiation, the gas engineer is 
more concerned with the total emissivity and with 
the ranges of temperature and pressure. We are 
now applying high pressures and temperatures, and 
we are thus dealing with thermo-dynamical pro- 
blems, to the solution of which Mr. Petavel’s work 
forms an important contribution. Astro-physicists 
will also be interested in these researches. 
Whether or not we have on the sun, on the one 
hand, and in the nebulze on the other, gases and 
vapours under high pressures, is an open question. 
In problems relating to the temperature of celestial 
bodies and their rates of cooling, we shall, however, 
have to consider the possibility of this high effective 
conductivity of the gases. So far conductivities 





allowed for in calculations affecting astro-physical 
phenomena, and further investigation of the be- 
haviour of gases at high temperatures under high 
pressures would appear to be most promising, 





THE EVAPORATION OF JUICE. 
By A. E. Jorpan. 

THE object of the present article is to bring 
to the notice of sugar-factory managers and pro- 
prietors the importance of carrying out one of the 
most important stages in the manufacture of sugar, 
by the adoption of more improved and economical 
apparatus for the evaporation of the water con- 
tained in the juice. 

To all interested in sugar manufacture, it is 
well known that the majority of the factories and 
refineries in sugar-producing countries are worked 
on very primitive lines ; and not only is this the 
case, but in many of the larger concerns, which have 
pretensions to be worked on modern methods, the 
machinery in use is far behind the times, especially 
that carrying out the important work of evapora- 
tion. They are provided with evaporators certainly, 
but these are mostly of such a type as enables 
the work to be carried out only at an enormous 
expenditure of time and needless cost; and in 
several instances the failure of concerns has been 
due simply to the want of an economical apparatus 
which is simple in construction, simple to work, 
and efficient. This applies to most of the sugar- 
producing countries ; and as an example we will 
mention India, a country having a total area of 
224,000,000 acres, 3,000,000 of which are under 
cane cultivation, producing 3,000,000 tons of raw 
sugar per armum, four-fifths of which are consumed 
in its natural state, and only about one-fifth re- 
fined ; while the import of refined sugar into India 
from Mauritius, and elsewhere, amounted during 
the year 1899 alone to 203,000 tons. 

Regarding the inefficiency of the machinery, Sir 
Henry Fowler, in presenting an address to the 
House some time ago for the abolition of the counter- 
vailing duties imposed by the Indian Govern- 
ment, stated ‘‘ That the machinery at present 
in use was inadequate, the processes were de- 
fective, and, as a matter of fact, there were only 
thirteen sugar factories refining, as we understood 
the word at home, in the whole of India.” At the 
same time he submitted statistics to show that what 
was required in India was better and more scientific 
cultivation and more modern machinery, instead of 
countervailing duties on imported sugar. Sir 
Henry’s statement regarding the inadequacy of 
the machinery in use was borne out to the writer 
during several years passed in this industry in 
India ; and now that the countervailing duties, for 
which the manufacturers craved, have been imposed, 
what is it that prevents this industry from being 
further developed in that country? One of the 
chief reasons for this is that existing concerns do 
not show profits which would encourage other 
capitalists to come forward, and this is due largely 
to the inefficiency of the machinery in use, and 
which is in use, as the writer knows from experience, 
simply on account of the best and most modern 
machinery not being sufficiently well known to those 
who are engaged in the sugar industry. 

On the juice being expressed from the cane, and 
after being limed, clarified, and filtered, it is ready 
for evaporation, when its density will average about 
8 deg. Beaumé, and on the completion of the evapo- 
ration, about 28 deg. Beaumé, which is equivalent 
to a reduction by 70 per cent. of the quantity of 
liquor, the loss being water evaporated off. To get 
rid of this water from the juice in the most rapid 
and cheapest way possible, and in such a manner 
that the quality of the sugar will not be detracted 
from, should be one of the chief aims of the sugar- 
factory manager or engineer. Evaporators come 
under two classes—viz., those boiling the juice in 
the open, or under atmospheric pressure ; and those 
which boil in closed vessels, or under a vacuum. 
The former method is prevalent mostly in small 
concerns, where the sugar turned out is raw sugar, 
or what is termed ‘‘ muscovado.” The commonest 
apparatus consists of a series of open pans or 
‘*teaches,” numbering usually from three to five, 
built over a fire, and the evaporation is carried 
out by the juice undergoing boiling, and being 
ladled by hand from pan to pan, the juice being 
boiled to the required density. This system of 
working is obviously not suitable for a factory turn- 
ing out a large quantity of sugar, on account of the 
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THE LILLIE EVAPORATOR. 
CONSTRUCTED BY THE SUGAR-APPARATUS MANUFACTURING COMPANY, PHILADELPHIA. 
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have a difference of 100 deg. Fahr. available for 
heating the liquor, which would be all that could 
be desired ; but the value of this is considerably 
detracted from when we take into consideration 
that for every pound of water evaporated in the 
liquor chamber an equal weight of steam is con- 
| densed in the heating chamber. We also lose the 
| latent heat of the vapour rising from the boiling 
liquor, which goes to the condenser, where it is 
wastefully condensed. 

Let us now take a double-effect evaporator with 
steam at 5 Ib. pressure, as before, in the steam cham- 
ber of the first vessel, and the same vacuum of 25 in. 
maintained by the condenser and pump, but this 
time in the second vessel, while the vacuum in the 
liquor chamber of the first vessel will be 15 in., equi- 
valent to a boiling temperature of 178 deg. Fahr. 
The difference of 100 deg. Fahr. is divided equally 
between the two vessels; the difference between 
the temperature of the steam in the steam chamber, 
or first vessel, and its liquor chamber, is 50 deg. 
Fahr., and the difference between the temperature 
of the vapour in the steam chamber of the second 
vessel is also 50 deg. Fahr. 

In the single effect we had 1 Ib. of steam con- 
densed for every pound of water evaporated ; so 
in this case we have 1 lb. condensed in each vessel. 
But the steam condensed in both vessels is not 
original steam, as that in the second is the vapour 
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from the boiling liquor in the first ; therefore we 
have 2b. of water evaporated in this case for every 
pound of original steam condensed in the appa- 
ratus, and thus we obtain work from the latent 
heat of the vapour, which in the single effect is 
allowed to go to the condenser. This is the prin- 
ciple of evaporation by the multiple system, and 
it may be continued to triple, quadruple, and 
even quintuple and sextuple effect. The theoretical 
result of this utilisation of the vapour is as follows : 
Supposing that the heating chamber evaporates 
10 1b. of water per pound of coal: 


Single-:ffect evaporator, 10 1*. of water evaporated per 
pound of coal. 


Double = » 2016, of water evaporated per 
pound of coal. 

Triple ER »»  30]b. of water evaporated per 
und of coal. 

Quadruple ,, »  401b. of water evaporated per 
pound of coal, 


Considerable losses, however, may occur in 
actual work, to prevent the above theoretical 
efficiency being realised, these losses in most cases 
being due to the want of a correct knowledge of 
the working of the evaporator, which is only to be 
gained by practical experience and a study of im- 
portant details, the lack of which in the designing 
of the evaporator simply means that a purchaser 
will be saddled with an apparatus which, if it 
does not turn out a complete failure and even- 
tually be discarded, will cause the owner to regret 
he purchased it. 

The most common type is that having vertical 
vessels, with vertical tubes, through which the 
liquor circulates. This pattern is made by numerous 
engineers at home, in America, and on the Conti- 
nent, each maker’s apparatus differing from others 
only in detail. Other types are those having hori- 
zontal vessels and tubes, those differing also in 
many ways ; some having the liquor flowing through 
the tubes, others having the liquor outside the 
tubes, and so forth. 

Consequently, it is often a difficult matter for the 
intending purchaser to make a selection, and it is 
to assist him in choosing an apparatus that will 
give satisfaction that the following illustrations 
and descriptions of the most modern type, manu- 
factured by the most prominent sugar-machinery 
engineers, are given for comparison. Before pro- 
ceeding further, it may be as well to describe what 
is meant by ‘‘film” evaporation, a term which is 
now cherished so much by some makers. The 
ordinary type of evaporator, with vertical vessels 
and tubes, boils the liquor in bulk, the tubes 
being completely full; and, in boiling, the globules 
of steam ascend to the top of the liquor, as in a 
boiler, where they are given off as vapour. Many 
engineers, however, are of opinion that more rapid 
evaporation is carried out where only small quanti- 
ties of liquor come into contact with the heating 
surface, in the nature of a “film” or thin layers, 
and to obtain this result several means have been 
employed. One is to allow a comparatively small 
quantity of liquor to run through the horizontal 
tubes. On violent ebullition taking place, this 
liquor is sprayed on to the upper inner surface of 
the tubes, thus creating a thin ‘‘ film,” which 
is quickly evaporated by the heat of the steam 
or vapour surrounding the outside of the tubes. 
Another is to allow the liquor to fall on to the 
outside surface of a series of tubes, the steam 
being admitted to the inside, the liquor thus run- 
ning round the outside of the tubes in a thin 
‘* film,” which is rapidly evaporated. 

The Yaryan Evaporator.—This evaporator, as 
shown in Fig. 1, is the most improved arrangement 
of this type, and as at present made by Messrs. 
Mirrlees, Watson, and Co., Limited, Glasgow. 
The illustration shown is from a photograph of 
a triple-effect nine-coil Yaryan evaporator with 
patent multiple heaters, as supplied to a large 
sugar factory in South Africa; the apparatus is 
capable of evaporating 900 gallons of water per 
hour from cane juice. It may be made with the 
vessels side by side, if required, in place of one 
above the other. Figs. 2 and 3, page 4, illustrate 
the standard vertical type of Yaryan quadruple- 
effect evaporator, showing the vapour tube con- 
nected to the save-all condenser and vacuum pump- 
ingengine. The progress of the liquor and vapour 
through the ———- will be quite clear from the 
engravings and descriptive references. On the 
vapour leaving the separator, it passes through a 
save-all, which traps any liquor that may be carried 
through in the form of spray, along with the vapour, 





the liquor returning to the separator, the vapour 
passing to the condenser. 

With regard to the patent heaters, as shown in 
connection with the evaporator, this is an arrange- 
ment of small vessels, whereby the liquor is 
heated before admission to the first vessel of the 
evaporator proper by utilising the latent heat of a 
portion of the vapour from the boiling liquor as it 
goes to the heating chamber of the next effect. It 
is obvious that this method reduces considerably 
the work to be done in the first vessel, which is 
heated by original steam, as less steam is required 
to effect the boiling of the already heated liquor than 
if the latter went in cold, and the makers claim an 
economy of 33 per cent. in the amount of original 
steam required to heat the liquor and evaporate 60 
per cent. of its weight. In many factories, how- 
ever, the exhaust steam available from the various 
engines is considerably in excess of what is required, 
so that it is only necessary to economise by saving 
it in this way when direct steam is used for the 
evaporator. 

The Lillie Evaporator.—The most recent de- 
sign of this, the latest, invention is arranged 
with horizontal vessels and tubes as shown in 





set pins into a clip E, which binds the row of tubes 
together, this arrangement allowing of each tube 
being separately adjusted up or down. Or the 
whole row may be adjusted together, the ends of 
the clips being provided with slots for the purpose, 
so as to obtain an ‘even flow of juice throughout the 
length of the tube. The juice, after running 
round the outside of the tubes below, finds its way 
again to the ball-float chamber, from whence it 
may be delivered by the circulating pump to the 
feed-tubes of the same vessel for a further evapora- 
tion, or to the next effect. The vessel itself is 
divided into two compartments, the large half 
being the evaporating chamber, at the top of which 
is the vapour outlet F’, the small half being the steam 
or vapour chamber, at the top of which is the steam or 
vapour inlet G. On steam or vapour being admitted, 
it enters the heating tubes, which are provided 
with small nozzles at their ends for allowing the 
escape of air from the tubes. The heating tubes 
are all given a slight cant towards the steam 
chamber on being expanded into the tube-plate, to 
allow of any condensed steam running out of the 
tubes. The condensed steam is discharged into 
the next effect, or to the condensed steam pump, 

in the case of the last vessel 








Fic. 1. Trtpte-Errect Yaryan Evaporator. 


the illustrations, Figs. 4 to 9, page 5, and as 
patented by Mr. S. Lillie, President of the Sugar 
Apparatus Manufacturing Company, Philadelphia, 
U.S.A. Since its introduction in 1897 it has been 
supplied to several large concerns, among which 
may be mentioned that of the ‘‘ Lusignan ” estate, 
Demerara, and the new factory of the Egyptian 
Sugar and Land Company, Upper Egypt. The 
apparatus supplied to the first-named was a 
triple effect, to the latter a quadruple - effect, 
capable of treating 6400 gallons of juice per hour, 
and having 4612 square feet of heating surface, 
which, at an evaporation of 75 per cent., as claimed 
by the makers, is equivalent to 10 lb. of water 
— per square foot of heating surface per 
our. 

The following is a description of the working 
of this evaporator: The juice is fed to the 
first vessel by the pipe A, the inlet of juice 
being controlled by the ball-float valve B. By 
means of the circulating pump underneath, the 
juice is drawn from the ball-float chamber, and dis- 
charged through the pipe C into a feed chamber D 
at the top of the tube-plate. To this chamber is| 
attached the top row of distributing tubes in| 
which the juice runs, these tubes having slots cut | 
on the top throughout their length, by which means | 
the juice flows over and on to the outside of the, 
series of heating tubes below. The top row of 
heating tubes have their ends fixed by means of | 








by the outlet pipe H, 
which is fitted with a float 
which rises and falls with 
the level of the water, pre- 
venting the steam in the 
chamber from escaping. The 
side plates J, which are 
slipped in, form with the 
wall of the vessel a vapour 
chamber, holes K being pro- 
vided underneath the ledges 
L for the vapour of eva- 
poration getting through. 
These ledges are for the 
purpose of returning on to 
the heating tubes any juice 
which may be splashed on 
the plates. An important 
feature of this apparatus is 
the arrangement of pipes 
shown underneath, by which 
means the juice may be 
circulated in either direc- 
tion from the hottest to 
the coolest, or from any 
one to any other effect. 
The reversing of the method 
of working is said to keep 
the tubes free from scale. 
Each of the vessels is pro- 
vided with its own circu- 
lating pump, which is of 
the centrifugal type, and 
having one driving shaft 
common to all. The va- 
pour outlet may be con- 
nected toa main which also 
takes the vapour pipes from 
the vacuum pans, or it may 
have its own condenser and engine; the former 
was the case in the Egyptian factory, the latter 
in the Lusignan factory. 

With regard to the driving of the centrifugal 
pump, it will be seen that further power beyond 
that for driving the vacuum and condensed steam 
pumps is necessary, and may be furnished by a 
separate engine connected direct to the centrifugal 
pump shafting, or by belt drive. The pumps 
run at a speed of about 350 revolutions per 
minute. In the case of the Egyptian apparatus 
the first and second vessels are larger than the 
third and fourth, the heating surface being 
distributed as follows : First vessel, 1407.4 square 
feet; second vessel, 1226 square feet; third 
vessel, 989.6 square feet; fourth vessel, 989.6 
square feet ; and each of the vessels is built 
so that additional heating surface may be added. 
The condenser of this apparatus is on the ‘‘ Tor- 
ricellian” principle, and placed at a high level, 
this height being due to a vacuum of 30 in., 
equivalent to the atmospheric pressure of 14.7 lb. 
per square inch, sustaining a column of water 34 ft. 
in height. The lower end of the water leg is sealed 
in a well, and while the vacuum is maintained by 
the air pump, the condenser must be placed slightly 
higher than the column of water, which the greatest 
vacuum obtained supports, so as to allow of the con- 
densing water being discharged by gravitation. The 
air pump may be for preference of Continental make, 
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that made by Messrs. Wegelin and Hubner, Halle, 
Germany, being considered the best in the market. 
Connected to the condenser is a vessel for trapping 
any water drawn over with the air, this water being 
drained back into the water leg by means of a small 
pipe. The Lusignan evaporator has an ordinary 
condenser on top of the pump. Fig. 10, page 5, 
is an illustration of this evaporator, with separate 
engine for driving the centrifugal circulating 
pumps, as seen by the writer at the works of the 
makers, Messrs. McOnie, Harvey, and Co., Glasgow, 
before going out to be erected. 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

As stated in our note of last week, an ordinary 
general meeting of the Institution of Mechanical 
Engineers was held on Friday, December 20 last, 
at the house of the Institution, the President, 
Mr. W. H. Maw, occupying the Chair. 


PoRTRAIT OF THE LATE LorpD ARMSTRONG. 

Before proceeding to the chief business of the 
meeting, the President stated that a portrait of the 
late Lord Armstrong had been presented to the 
Institution by Mr. Watson Armstrong. It was a 
valuable memorial of one of the most distinguished 
members of the Institution, who had been Presi- 
dent in the years 1861-2 and in 1869. ‘The council 
had already passed a resolution thanking the donor 
for the portrait, but the President thought that the 
members at large would be glad to approve this 
expression of thanks. He would ask them to doso 
by acclamation. The applause of the meeting 
endorsed the President’s views. 


Tue MicroscopicaL EXaMINATION OF THE ALLOYS 
or CopreR AND TIN. 

There was one paper on the agenda for reading 
and discussion. This was a contribution by Mr. 
William Campbell, B.Sc. (Durham), of Columbia 
University, New York, and late of the Royal School 
of Mines, London, the subject being ‘‘ The Micro- 
scopical Examination of the Alloys of Copper and 
Tin.” This paper we commence to print in full in 
our present issue, and may therefore at once proceed 
to the discussion. 

The President, in opening the discussion, said 
the paper contained a very complete microscopical 
examination of alloys of tin and copper, and was 
originally intended to form an appendix to the next 
report of the Alloys Research Committee of the 
Institution ; but the council felt that the investiga- 
tion was so complete, and the results rested on so 
independent a basis, that it would be profitable to 
present the matter in the form of a paper, so that 
it might be discussed separately. Further than 
this, the next report of the Alloys Research Com- 
mittee, which, it was hoped, would be presented 
early in the coming year, would be devoted to a 
subject—namely, the results of annealing—which 
would need a separate discussion in order to treat 
it adequately. The author was not in England, 
but no doubt Sir William Roberts-Austen, who 
was present that evening, would be able to speak 
on any points that might arise. 

Professor Sir W. Roberts-Austen stated that 
Mr. Campbell’s work on the microstructure of 
copper-tin alloys, especially as modified by 
quenching from a high temperature, was begun 
about two years ago in the laboratory of the 
Royal School of Mines. The results now pub- 
lished were submitted, in May last, to the Royal 
Commissioners of the 1851 Exhibition, from 
whom Mr. Campbell held a scholarship. Turn- 
ing to the original ‘‘ cooling curves,” which were 
published by the Alloys Research Committee 
of the Institution many years ago, Sir William 
claimed that it was the first curve in which the 
complex changes that occur in solid alloys had 
been revealed. The nature of the successive and 
more complete curves of the copper-tin alloys which 
had followed the older one was then shown. 
They all pointed to the fact that profound mole- 
cular changes occurred in solid alloys when they 
were subjected to suitable thermal treatment, and, 
from the engineer’s point of view, such changes 
were of the utmost importance, as they affected the 
industrial use of the alloys. This was exactly what 
Mr. Campbell had studied. His work was not as 
complete, either at the copper end of the series or 
at the tin end, as he had ho to make 
it, the reason for this being that he had been 





called away to conduct, under Professor Howe, 
experimental investigations at the Columbia 
University, New York. As regards the important 
alloys known as ‘‘gun-metal” and as ‘‘ white” or 
‘*bearing metals,” Dr. Rose would kindly offer some 
supplementary details. With reference to the work 
of other experimenters, Heycock and Neville had 
published some beautiful photographs of copper-tin 
alloys (containing about 79 per cent. of copper), 
both when slowly and when rapidly cooled. ‘lhey 
had also, in a quite recent communication to the 
Royal Society, studied the copper-tin alloys from 
the point of view of the phase rule of Gibb. This 
had already been done by Bakhuis-Roozeboom for 
the carbon-iron series, as expressed in the compli- 
cated cooling curve of this series, which was one of the 
most interesting pieces of work the Alloys Research 
Committee of the Institution had published. The 
Professor concluded by saying that as soon as the 
molecular changes in alloys were thoroughly under- 
stood, greatly extended uses would be found for 
them, hence the industrial importance of the work 
of the Committee, which would, so far as the In- 
stitution is concerned, be brought to an end by the 
publication of their forthcoming sixth report. The 
work would then be continued in the National 
Physical Laboratory. 

Dr. T. Kirke Rose was the next speaker. He 
said that the paper read that evening was one of 
those which, although not immediately useful to 
engineers, was necessary to prepare the way for 
investigations directly bearing on their work. 
Taking, for example, the gun-metal containing 
90 per cent. of copper and 10 per cent. of tin, it 
was important to know how its mechanical pro- 
perties were affected by thermal treatment. To 
determine this an answer was first of all required 
to the question, ‘‘ What happens when the alloy 
cools from a molten state?” It appeared from the 
researches of Messrs. Heycock and Neville, as 
well as from those described in Mr. Campbell’s 
paper, that several successive changes took place 
during solidification, and during the subsequent 
slow cooling of the solid alloy. If, therefore, the 
alloy was quenched in cold water, when its tempera- 
ture had fallen to a certain definite point, then the 
structure that prevailed at that temperature was 
stereotyped, as it were, the changes that would ensue 
if the alloy were cooled slowly being prevented 
from occurring by the rapidity of the cooling. By 
proceeding in this manner, a number of specimens 
could be produced, all of the same ultimate com- 
position, but differing widely in tkeir properties. 
[t was necessary to examine these varieties of the 
alloys, and Mr. Campbell had made a good begin- 
ning by recording their microstructure. Their 
tensile strength, compressibility, limits of elasticity, 
resistance to corrosion, and other properties re- 
mained for future examination. Until these tests 
had been applied, it could not be said that the 
methods of preparing the gun-metals rested on a 
sound scientific basis. Dr. Rose showed some 
slides illustrating the effects of quenching gun- 
metals containing various impurities, and also 
referred to the white metals and the other bearing 
metals, which consist chiefly of copper and tin, 
showing how Charpy’s theory of the constitution of 
these alloys was illustrated by Mr. Campbell’s 
micrographic results. 

Mr. F. H. Neville, of Sidney College, Cambridge, 
speaking for Mr. Heycock and himself, said that 
they had recently been over the ground covered 
by Mr. Campbell’s paper, and that their experi- 
mental results agreed closely with his. They 
started, like Mr. Campbell, from the beautiful 
and accurate pyrometric work of Sir W. Roberts- 
Austen and Dr. Stansfield ; but they had utilised 
also the ideas of Professor Bakhuis-Roozeboom con- 
cerning solid solution. This led them to construct 
a diagram containing not only the freezing-point 
curve and the curve discovered by Austen and 
Stansfield of the changes that take place in the solid 
alloy, but also a new and intermediate curve, which 
might be called the melting-point curve, inasmuch 
as an alloy, which is being heated, remains wholly 
solid until its temperature reaches that of a point on 
this curve. Their diagram containing these three 
curves was shown by Messrs. Heycock and Neville 
by means of a lantern-slide thrown on the screen. 
The speaker stated that by means of this diagram 
all the results as to the nature of the copper-tin 
alloys obtained either by Mr. Campbell or by 
themselves could be recorded and rendered intel- 
ligible. The diagram, of course, had to be con- 
structed from experimental data ; but, when once 





drawn, it enabled one to see at a glance whether 
an alloy with a known temperature and percentage 
composition was solid or liquid, homogeneous or 
complex ; and in the latter case it told what were 
the proximate constituents of the complex. Mr. 
Neville stated it as the opinion of his colleague and 
himself that only by means of such diagrams can the 
complicated phenomena dealt with by Mr. Campbell 
be made intelligible. 

Mr. Heycock, who rose at the invitation of the 
President, said he would not take up the time of the 
meeting after what his colleague had just said. He 
would like to add, however, his appreciation of the 
work of the author of the paper. It was extremely 
interesting in the course of an investigation to find 
some one else had been working on the same 
problem in a different way, and it was extremely 
gratifying, in such a case, to learn that the same 
results had been reached. That made one feel sure 
one was treading on safe ground. 

Mr. Milton, of Lloyd’s Register, said that in his 
opinion one of the most valuable diagrams pub- 
lished by the Research Committee was that showing 
the cooling curves of each of the alloys examined. 
Sir W. Roberts-Austen on a previous occasion had 
shown the explanation of the remarkable breaks in 
the curves, and had pointed out that these breaks 
in the case of pure metals were perfectly horizontal, 
whilst in impure metals they presented rounded 
corners or other curved forms. In his opinion this 
departure from the horizontal indicated that the 
successive portions of the metal solidifying were of 
different composition, and this view coincided with 
the fact, stated by the author of the paper, that the 
crystallites forming the yellow portions of gun- 
metal alloys were not of uniform composition 
throughout, but that they were richer in copper in 
their central portions. What happened was that at 
the temperature at which the break occurred a 
certain number of molecules of a definite compound 
of copper and tin solidified, when the temperature 
fell a few degrees a few others solidified, but these 
were of a composition richer in tin than the others, 
and they doubtless formed a layer round those first 
solidifying, and so on, the grains thus gradually 
becoming larger by the growth round them of 
successive layers, each richer in tin than the one 
on which it was deposited. In the case of the 
alloys of the white type, containing relatively small 
amounts of copper, he. believed the same thing 
occurred. This was shown in two of the slides the 
speaker exhibited, and was corroborated by the 
author also. It was with some diffidence that Mr. 
Milton mentioned that his experience had in some 
respects led him to come toa different conclusion to 
the author as to the structure of the alloys at the tin 
end of the series. The author appeared to think 
that with copper below 1 per cent. this metal existed 
combined with tin in the form of a eutectic. His 
slides, however, showed that the definite compound 
of tin and copper, which is so visible in alloys of 
about 8 per cent., existed, and could be clearly 
detected in alloys so poor in copper as to contain 
only a quarter of 1 per cent. of that metal. He 
exhibited slides containing 13, 8, 4, 2, 1, 4, and 
} per cent. copper, and one also of pure tin. The 
latter had been purposely deeply etched with nitric 
acid, and showed the same granular appearance 
as was in evidence in Mr. Campbell’s views 
of the 4 and } per cent. copper alloys, whilst 
the former showed the copper-tin compound, 
in each case in diminishing quantities. In 
investigations dealing with minute quantities such 
as these it was important to obtain pure metals 
to start with. Commercial tin was never pure, 
but he thought he ought to state the source of the 
metals he employed. The 13 per cent. alloy was a 
white metal used by an eminent firm of engineers 
for a very special purpose. The 8 per cent. alloy 
was also used by another eminent firm of engineers 
as a white metal for some special machinery. The 
4 per cent. alloy had been kindly made for him by 
Mr. John Dewrance, who had also furnished him 
with some specially pure tin, which contained no 
copper, from which he had himself prepared the 
2 per cent. to the } per cent. alloys by adding suit- 
able quantities of the 8 per cent. alloy. These 
were all slowly cooled by placing the small crucibles 
in which they were melted in a box containing 
silicate cotton. Referring to the influence of 
thermic treatment upon the structure of metals, 
Mr. Milton exhibited two ee ——— com- 

sed of 90 per cent. copper and 10 per cent. tin ; 
ioe had baie cast on Fail, the other had been 
allowed to cool slowly in the crucible. The size o 
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the grains in the latter were fifteen times greater in 
linear dimensions than those in the former. The 
influence of the rate of cooling was also shown by 
some slides of Babbitt’s and other white bearing 
metals, which, when slowly cooled, showed con- 
siderably coarser structure than when in their 
normal condition. Two of the slides also showed 
that the white metals they represented when slowly 
cooled separated into layers of different constituents, 
the heavier settling to the bottom, and the lighter 
floating upon it. 

The President said it would be necessary to close 
the discussion after Mr. Worthington had read a 
communication from Messrs. Stanger and Blount. 
As the hour was unusually late, he would simply ask 
the meeting to express their indebtedness to Mr. 
Campbell for his paper, which formed so valuable 
an addition to the literature on the subject. The 
thanks of the Institution were also due to those 
who had taken part in the discussion, and had con- 
tributed so largely to the knowledge engineers 
possessed on the important question of alloys. 

The following is the text of the communication 
to the Secretary from Messrs. Stanger and Blount, 
to which the President referred. 


These photographs, which have been prepared by our 
chief assistant, Mr. S. Dickson, may serve to supplement 
the series given in the paper, as they represent copper of 
ordinary commercial purity, and also the metal almost 
chemically pure. The pure copper, according to the 
result of a most rigorous analysis, contains 99.961 per 
cant. Cu, and was prepared electrolytically by the Elmore 
process. In the original ren ae its enlargement is 
200 diameters, and at this amplification has a fine close 
structure not definitely crystalline. Ib will be under- 
stood from its mode of preparation that this metal is 
in the condition in which it was deposited, and has 
not been fused. A second specimen is shown of the 
same metal fused and cooled in hydrogen. In this 
case the structure consists Of crystals of pure copper, 
so large that even with the moderate amplification of 
70 diameters a single crystal occupies almost the whole 
tield. The junctions of the crystals are quite sharp, prov- 
ing that no fusible alloy or eutectic is present, as ind 
would be predicted from the purity of the metal. A con- 
trast is afforded by the next specimen, which is of good 
firebox copper, containing 99.54 per cent. of Cu. This 
was cub direct from a firebox plate in the condition in 
which it would be used. The structure is definitely cry- 
stalline; but it will be seen that there are numerous 
aggregations of matter other than copper, forming dots 
and bands. These doubtless represent fusible alloys of 
the impurities with some part of the copper itself. On 
account of the metal having been worked in the manufac- 
ture of the plate from the ingot, the structure is more 
deformed and confused than would be the case with a 
cast metal. Accordingly a piece from the same sample 
was fused in hydrogen and allowed to cool slowly. The 
photograph of this specimen is enlarged to 70 diameters, 
and displays the separation of the alloying material from 
the relatively pure ig much more conspicuously than 
does the mite A metal. The systematic study of such com- 


mercial metals and the correlation of their structure with 

the observations of their behaviour in practice cannot fail 

to yield results of importance to the mechanical engineer. 
The next meeting of the Institution will be held 

on Friday, January 17, when a paper will be read 

by Mr. H. F. L. Orcutt, of tet 
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IRON AND STEEL WORKS IN 
MEXICO. 
(From our New York CoRRESPONDENT.) 
THE writer, whose knowledge of Spanish is not 


the title of these works in the original—Cia Fundi- 
dora de Fierro y Acero de Monterey—leaving the 
reader to make such translation as may please 
him, although he thinks ‘‘Monterey Iron and 
Steel Works” will come pretty nearthe name. At 
all events, the visit recently made there in connec- 
tion with the trip of the American Mining Institute 
through Mexico was of such interest that the 
readers of ENGINEERING will certainly be served 
by a short account of these great works. Much of 
the material presented is due to the kindness of 
the consulting engineer, Mr. William White, jun., 
of Pittsburgh ; the credit of the plan and its 
carrying out is entirely his, and forms a noble 
monument to his genius and energy. His ability, 
it may be remarked, is only equalled by his 
modesty, and he made no claims for himself 
throughout the tour of inspection, which he per- 
sonally conducted, and had a ready answer to every 
inquiry. This was no small matter in itself, for 





the party comprised some of the ablest experts in 
iron and steel, and men in some cases old enough 





to be Mr. White’s grandfather ; they were headed 
by such a veteran as Samuel Thomas, of Catasaqua, 
the founder and head of the Thomas Iron Company, 
and their questions were not only shrewd inquiries, 
but came like a flight of arrows, two or three at a 
time. Mr. White was calm, and having every time 
a reason for the hope that was in him, answered 
everyone in a most satisfactory manner. Mr. 
Thomas said at the conclusion this was the finest 
plant he had ever seen ; and he has seen the best, 
not only in America, but in Europe. 

The history of these works and the map showing 
the surrounding country, together with the plan 
of the works themselves, are now given to the 
public for the first time. 

History.—The making of iron and steel from the 
ores of Northern Mexico was for years a favourite 
project of the late Don Patricio Milmo, upon whose 
estate large deposits of coal and iron were known 
to exist. Interested with Milmo was Mr. Eugene 
Kelly, of New York, and during the consideration 
of the subject quite a number of examinations were 
made by different engineers. Failing health caused 
Mr. Milmo to relinquish an active part in the 
matter, but Mr. Kelly carried on the project and 
associated himself with Don Vicente Ferrara, of 
Monterey, Antonio Basagoiti and Leon Signoret, of 
the City of Mexico, and other prominent gentle- 
men of Monterey, New York, and the City of 
Mexico ; a company was founded in May, 1900, 
called the ‘‘ Compania Fundidora de Fierro y Acero 
de Monterey,” with a capital of 10,000,000 dols. 

The organisation of the company is as follows : 

President, Vicente Ferrara; vice-president, 
Isaac Garza; treasurer, Constantino de Tarnava ; 
secretary, Adolfo Zambrano. Directors: Antonio 
Basagoiti, Leon Signoret, Eugene Kelly, Vicente 
Ferrara, Thomas Bramff, Adolfo Zambrano, Isaac 
Garza, Valentini Riviero, Ernesto Madero. 

Reasons for Location at Monterey.—If we assume 
Monterey as a centre, and the distance from 
Monterey to Laredo as a radius, the circle so de- 
scribed will contain all the known deposits of iron 
ore of Bessemer quality, and a larger part of the 
available coal in the Republic. At the same time 
Monterey possesses the advantage of being con- 
nected with all the trunk lines of the Republic, 
and by them to the Gulf of Mexico. Monterey 
possesses, therefore, all the conditions necessary 
for a manufacturing plant—viz., cheapness in the 
assembling of the raw materials, and means for a 
wide distribution of the product. 

Monterey also contains a number of enterprising 
citizens, who have been successful in mining, smelt- 
ing, and manufacturing operations, and has a suflici- 
ently large population to supply the necessary labour. 

Iron Ore.—The company’s iron mines are on the 
Carrizal Mountain, on the Mexican National Rail- 
road, and at Monclova, on the Mexican Interna- 
tional Railroad. _ As the mines at the Carrizal are 
not sufficiently large to supply all the present needs, 
two mines, the Piedra Iman and the Anillo de 
Hierro, are being developed. They are reached by 
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a branch of the Mexican National Railroad, five 
miles from Golondrina station. The ore is brought 
to the loading terminal by two Bleichert tramways, 
and arranged to load 1000 tons per day. The 
outcrop of the Piedra Iman is 79 ft. in width and 
300 ft. in height, and the outcrop of the Anillo de 
Hierro is 120 ft. in width. Developments indicate 
persistence of the deposits. A third very large 
deposit is the Cinco de Mayo, which will be 
developed as the occasion requires. The variety of 
the ores is indicated by the fact that the Piedra 
Iman is a magnetite, the Anillo de Hierro is 
hematite, and the Cinco de Mayo is a brown hema- 
tite. 

The analyses of the ores by Dr. Otto Wuth, of 
Pittsburgh, are as follows : 





























Piedra : Cinco de | Monclova. 
ie: Iman. ss ayo. 
Magne- Hematite rown No. 1.|No. 2 
tite. ©-/Hematite.| °° *:|"% * 
Silicic acid .. 5.41 242 | 2.90 | a 3.85 
Alumina : ‘ 1.03 | 79 1.12 | 1.51} 1.04 
Peroxide of iron . — | 96.22 | 78.86 | 95.05 [93.42 
Magnetic iron 90.83 | —_ ~ ;— — 
ee sl S| om | le | el 
Magnesia .. as 42 trace | 160 | .12/ .05 
Peroxide of manga- | | 
nese 2% °. 25 87 =|) 4.51 43) .27 
Sulphuricacid ..' trace none | trace | trace| .47 
Phosphoric acid .. -130 101 | 051 -101} + .050 
Copper a none | none | trace | — | _ 
Metallic iron 65.78 67.35 | 52.02 €6.53/63.39 
Phosphorus.. -056 044 | 022 | 044} .022 


Coal.—The company own 30,000 acres of the 
Laredo coalfield, and are largely interested in the 
coalfield at Barroteran. Developments by the 
Mexican Coal and Coke Company, at Barroteran, 
show a coal seam of 9 ft. in thickness, and of a 
quality such as to make a coke suitable for blast- 
furnace use. 

The analysis of the Barroteran coal and coke is 
as follows : 


Coal. Cuke. 
Moisture a 260 _ 
Volatile matter 20 50 1.49 
Fixed carbon... .... 67.70 $7.30 
Ash ake ose re 9.80 11.30 
100.00 100 00 
Limestone. — Monterey being in a limestone 


district, the limestone is of an _ exceptional 
quality, and the quantity is inexhaustible. 

Manganese. —- Manganese ores, varying from 
40 per cent. to 55 per cent. of metallic manganese, 
and low in phosphorus, are available, so that the 
see of manganese needed will not require to 

e imported. 

The manufacturing plant of the ‘‘ Cia Fundidora 
de Fierro y Acero de Monterey” is located on a 
tract of land about 600 acres in extent and 3 miles 
east of the City of Monterey. The buildings are 
of steel frame and brick construction, and built by 
the American Bridge Company. The dimensions 
of the buildings are as follows : 


Blast-furnace stock-house ... 200 ft. by 50 ft. 
180 5 


$3 cast- house eta 5 a 

‘i blowing engine house 130 ,, 650,, 

as boiler-house ... ct Sep As 
Open-hearth building << SOE ,,: 1083, 
Mill building ... ay «ke @ 1 
Mill boiler building ... , me = Wa 
Rail-finishing building 1 ,, ‘S0', 
Foundry building 225 ,, 120,, 
Machine voy Be ts 0 4; 198, 
Power plant building 156 ,, 56,, 
Forge building ei 100 ,, 50,, 
Storehouse building ... oO. @,. 
Oil-house building Os. iss 
Laboratory building ... a a, 


A number of brick houses and offices have been 
built, and it is the policy of the company to build 
an additional number in order to have their em- 
ployés in close connection with the work ; a large 
number of tenement houses also have been built to 
provide dwellings for the labourers needed on the 





plant. 





The capacity of the plant is as follows, although 
it must be borne in mind that the different items 
will vary according to the conditions of the market, 
and that the output of each department can be in- 
creased or diminished as conditions may warrant. 


Capacity per Annum. 
Tons. 
Rails = e 40,000 
Beams and shapes 40,000 
Billets and bars ... 10,000 
Pig iron io 30,000 
Castings 8,000 
Total 128,000 


The mills are constructed to make a much larger 
product than above given, and, in fact, can take 
care of the product of four blast-furnaces. 

Blast-Furnace.—The blast-furnace is 18 ft. by 
80 ft., and equipped with four Massick and Crook 
hot blast-stoves 19 ft. 6 in. by 75 ft. ; steam is 
supplied by six Babcock and Wilcox boilers in 
batteries of 680 horse-power each. The blowing 
engines are two pair, and are vertical, compound, 
condensing, built by the William Tod Company, of 
Youngstown, Ohio. The blowing cylinders are 
84 in. by 50 in. stroke. The steam cylinders are 
42 in. and 80 in. respectively. Arrangements are 
made to carry the molten metal direct to the open- 
hearth furnaces ; estimated product, 350 tons per 
day. 

Open-Hearth Furnaces.—There are three 35-ton 
open-hearth furnaces, and room is provided for 
two 50-ton furnaces in addition. They are com- 
manded by a 60-ton electric travelling crane, built 
by the Morgan Engineering Company, of Alliance, 
Ohio ; an electric charging machine is also provided 
to charge scrap and cold pig iron ; arrangements are 
also made by which molten pig iron can be charged 
direct from the blast-furnace. It is intended to 
cast the product of the open-hearth furnaces into 
moulds standing upright on cars. The purpose 
of confining the product of the works to open-hearth 
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steel was that the market required such a range of 
material that it was thought that open-hearth steel 
best fulfilled all the conditions ; but in the plans 
room was provided so that in case a Bessemer plant 
was desired in order to supply the steel for a very 
large product of rails, it could be built without 
any disarrangement of the present plant. 

Soaking Pits.—The product of the open-hearth 
furnaces, after being poured into the moulds, is 
carried to the soaking pits, where the moulds are 
stripped by an hydraulic ingot-stripper, and are 
placed in the pits by a Morgan electric charging 
crane, built by the Morgan Engineering Company, 
of Alliance, Ohio. There are three soaking-pit 
furnaces of a capacity of twelve ingots each. The 
lids of the furnaces are moved by hydraulic power. 
After the ingots are thoroughly heated in the soak- 
ing pit, they are taken out and placed on a tilting 
car, which delivers them to the table of the bloom- 
ing mill. 

Blooming Mill.—The blooming mill is two high, 
with rolls 40 in. in diameter by 103 in. in length, 
driven by a pair of 40-in. by 60-in. reversing 
engines, built by the William Tod Company, of 
Youngstown, Ohio. The engines are geared one to 
two with steel cut gears. The top roll is moved by 
an engine placed on the top of the housings, which 
operates housing screws by means of cut worm and 
gear. The top roll and spindles are balanced by 
hydraulic pressure. The blooming mill is provided 
with tables on both sides, and has two manipulators, 
which allow the turning and handling of the bloom. 
The tables are of such length as to permit the roll- 
ing of from 75-ft. to 90-ft. lengths. 

Shear.—An extension of the blooming-mill table 
on the catcher’s side brings the product of the 
blooming mill to a powerful hydraulic shear, which 
is designed to cut blooms up to 200 square inches, 
or 20 in. by 10 in. This shear is so dcsigned that 
the water consumed will be according to the work 
performed. To cut small pieces, such as slabs for 
plate mill and billets for merchant mills, room is 
provided for a power shear. 

Roughing Mill and Heating Furnaces.—F rom the 
shear the product goes either directly to the rough- 
ing mill or, if required to be heated, is sent to two 
Siemens re-heating furnaces, where the blooms are 
charged and taken out by two Collins patent charg- 
ing and drawing machines. These charging ma- 
chines are operated by electric motors, and are 
built by the Morgan Engineering Company. The 
roughing mill is two high, with rolls 32 in. in dia- 
meter by 78 in. in length, driven by a pair of 
reversing engines, 36 in. by 48 in, built by the 
William Tod Company, of Youngstown, Ohio. These 
engines are geared 5 to 7 with cut steel gear. The 
mill is built on the same plan as the blooming mill, 
and is provided with the same operating and 
balancing arrangement. Tables and manipulators 
are also provided for this mill. A portion of the 
product can be finished in this mill, but the bulk of 
the product will be sent to the finishing mill. 

Finishing Mill.—This mill is three high, re- 
versing, with rolls 28 in. in diameter and 66 in. 
long, and driven by a pair of reversing engines 
36 in. by 48 in., built by the William Tod Company, 
of Youngstown, Ohio. The engines are geared one to 
one with cut steel gear. The mill has three stands of 
rolls ; movable tables run along the whole length of 
the train, and allow the bringing of the steel to 
or from any of the three sets of rolls. This 
arrangement allows a wide range of product, as any 
set will finish a piece. The front part of these 
tables operates on a hinge, to allow the piece being 
transferred from one pass to another. This mill 
will finish rails from 35 1b. to 100 lb. per yard, and 
will finish beams and channels from 4 in. to 24 in. 
in height. It will roll Z-bars, tees, angles, steel 
railroad ties, tie-plates, squares and rounds; in 
short, this mill can roll any product whose area is 
above 4 square inches. For the rolling of smaller 
material, merchant mills are contemplated. 

Hot Saw.—From the finishing mill the material 
is delivered to a run-out, which brings it to a hot 
saw, where the product is cut to the desired length. 
A continuation of the run-out brings the material 
to the cooling beds. In the case of rails, these pass 
through a cambering machine before reaching the 
cooling beds. From the cooling beds the material 
is handled by drags, and are delivered to the 
straightening presses, shears, drills, and such other 
machinery as may be required to put the material 
into marketable condition. All the finishing ma- 


chinery is placed in a special building, and is 
operated by electric towers. 


After being finished, 





the material is loaded directly into cars. For beams 


Power Plant.—-To furnish electric power to the 


and sections large beds are provided to cut and | travelling cranes, tools, and implements in the dif- 


shape, as may be desired by architects and 
builders. 


| 


ferent mills and shops, a central power station has 
been erected. The building is steel frame and 


Travelling Cranes in Mill.—EKach roll train is_ brick, 56 ft. by 150 ft., and contains at present two 
provided with an electric travelling crane, built by | Harrisburg tandem compound engines, 17 in. by 
the Niles-Bement Pond Company. They are de-| 27 in. by 16 in., directly connected each to a 150- 


signed to facilitate the handling of heavy parts, 
and especially the changing of rolls. In the case 
of the finishing mill the crane is of 60 tons capa- 
city, and is able to lift each stand of rolls, includ- 
ing the housings, and replace it by another stand. 
As the changing of rolls consumes usually from 
two to three hours, it is a costly operation. This 
feature therefore will be appreciated, as it reduces 
the time of changing rolls to from fifteen to twenty 
minutes. In the case of the blooming and rough- 
ing mill 20-ton cranes are provided. They are 
sufficiently powerful to lift one roll ata time. As 
the changing of these rolls is not frequent, extreme 
expedition is not required. The output of the 
mills is governed by the amount of steel delivered, 
but the capacity of these mills is such that they 
will roll the product of 12 open-hearth or four 
blast-furnaces. In case, therefore, that the market 
warrants it, all that will be required will be the 
extension of the open-hearth and the blast-furnace 
departments, which is allowed for in the layout of 
the plant. 

Gas Prodwers.-—To supply gas to the open-hearth, 
soaking-pit, and reheating furnaces, sixteen 10-ft. 
Talbot producers have been provided, and con- 
nected by underground flues to the furnaces. 


Foundry.—The foundry is located parallel to} 


the mills, and is installed in a steel frame and 
brick construction building. It is 225 ft. in length, 
the central span is 60 ft. wide, with two bays of 
30 ft. each. It contains two cupolas 72 in. in 
diameter, and one small cupola for melting brass 
and bronze. For melting special iron for strong 
castings an 18-ton air furnace is provided; four 
core ovens, and a complete equipment of machinery 
for mixing sand, cleaning castings, &c., is pro- 
vided. Two electric travelling cranes, one of 30 
tons and one of 15 tons capacity, built by the 
Niles-Bement Pond Company, is provided; the 
capacity of the foundry is 30 tons per day, and is 
intended to do all classes of work, from the smallest 
castings to those weighing 30 tons or more. 

Machine Shop.—The machine shop is located 
parallel to the mills, and is a building of steel 
frame and brick construction, and of the same 
dimensions—225 ft., with 60-ft. central span, and 
two 30-ft. bays. It is equipped with two Niles 
electric travelling cranes—one 30 and one 15 tons 
capacity. In equipping the machine shop great 
care has been taken to select the very best tools ; 
among such tools are : 


One 96-in. by 96-in. Niles planer. 
One 54-in. by 54-in. Pond _,, 
Oae 84-in. Pond boring-mill. 
One 51-in. Niles 5 

One 18-in. Niles slotter. 

One 60-in. Niles engine lathe. 

. Pond a 
Two 40-in. Frank-Kneeland roll lathes. 
Two 60-in. ne 


” 


In addition to these, the shop is equipped with 
a large number of small lathes, slotters, bolt- 
cutters, pipe machines, and a full equipment of 
machine-shop appliances. With the exception of 
the roll lathes, each of which is driven by an 
independent electric motor, the tools are placed 
in groups, and each group is driven by a separate 
motor. <A special part of the shop is partitioned 
off and serves as a tool room. Another part of 
the shop serves at present as a pattern shop, and 
is provided with wood-working machinery, such as 
planer, circular saw, band saw, &c. The machine- 
shop is not only intended to build machinery for 
the mills, but is also equipped to do any class of 
work ‘that may be demanded by mines, smelting 
works, railroads, and manufacturing establish- 
ments; in fact, any class of work, from the heaviest 
steam engine to the most intricate machinery. 

Forge.—The forge is a steel frame and brickwork 
construction, 50 ft. by 100 ft., and is in easy reach 
of the machine-shop and foundry. It contains two 
steam hammers—one 700 lb. and one 1500 Ib. ; also 
bolt, nut, and rivet machinery blowed, and ten 
forges; it is also provided with the necessary 
heating furnaces. The power needed in the forge 
is supplied by a 25 horse-power general electric 
motor. 





kilowatt general electric generator. Steam for the 
plant is provided by two Babcock and Wilcox 
boilers of 250 horse-power each. Room is provided 
to triplicate the power indicated as occasion may 
warrant. 

Store and Oil Houses.—The store-house is a brick 
building with iron roof, 60 ft. by 60 ft., of two 
storeys. The oil-house is also of brick, with an 
iron roof. They are designed to keep supplies for 
the mills, and are under the supervision and control 
of competent storekeepers. 

Water Supply.—The water supply is obtained 
from a large reservoir located north-east of the 
works, and is supplied from the same source as the 
City of Monterey ; through a main the water is 
carried to a well near the blowing-engine house 
of the blast-furnace. Two powerful pumps of 
2,500,000 gallons per day each lift the water to a 
standpipe, from where it is distributed under pres- 
sure to the blast-furnace and mills. The waste water 
from the blast-furnace is carried back to the re- 
servoir through an open ditch, and the large surface 
of the reservoir allows it to cool to the desired 
temperature for renewed use. To furnish the 
necessary pressure for the different hydraulic ma- 
chinery a special pressure plant has been designed, 
and located between the roughing and finishing 
mills. Two hydraulic supply pressure pumps deliver 
the water into an accumulator under a pressure of 
500 lb. per square inch, and thence is distributed 
to the various hydraulic machinery. The waste 
from these machines is carried to a tank, from which 
it can be used again. The waste water from the 
mills which cannot be used again is carried off 
through a sewage system. 

Track System.—A terminal has been located, to 
and from which connection is made with all the rail- 
roads entering Monterey. Great care has been 
taken in arranging the track system in order to 
facilitate the delivery of the coal, coke, and ore, 
and for the shipment of the product of the works. 

Extensions to Plant.—A structural shop for the 
building of bridges, buildings, &c., merchant mills, 
wire mill and plate mills, is contemplated in the 
near future. 





Roya. Aaricctturat Socrety.—The Society’s sixty- 
third annual exhibition will be held at Carlisle, from 
Saturday, July 5, to Friday, July 11. The last day for 
the entering of implements and the like will be March 15. 
It is to be noticed that the Show is to be held a fortnight 
later than has been customary during the past fourteen 
years. Probably this is due to the Coronation being fixed 
for the end of June, 





ACTION AGAINST A TRADE Union. —In the case of 
Culon v. The United Order of General Labourers of Lon- 
don, which was heard by his Honour Judge Stonor on De- 
cember 12, 1901, and is reported in the Law Journal for 
December 21, 1901, at page 659, the liability of a trade union 
to ‘be sued on a contract was apparently admitted by the 
Court. An action was brought by the plaintiff for wrong- 
ful dismissal. In the course of his judgment Judge Stonor 
said: ‘‘A preliminary question arises in this case 
whether the defendant society, which is a registered 
trade union, not being a corporation or an individual 
company, can be sued by the plaintiff, who is an em- 
ployé of the defendant society and is called an ‘ orga- 
niser,’ for breach of a contract of hire. I think that the 
recent important case of the Taff Vale Railway Company 
v. The Amalgamated Society of Railway Servants (85 
L.T. 147) governs the present case. That case decided 
that a trade union can be sued in tort, and it —_—- to 
me that «@ fortiori it can be sued in contract; but it is 
right to notice that the counsel for the defendants did 
not raise or argue the point. The breach of contract for 
which the plaintiff sues is a dismissal without notice 
from his employment. Although there was some doubt 
on the point, I held that the re-hiring of the plaintiff by 
the executive committee of the defendant society in 
February last was for one year, and, as he was dismissed 
in the following March or April, he was clearly entitled 
to the damages he claims if the defendants cannot justify 
such dismissal. Their justification rests on facts which 
have been proved by evidence.” His Honour proceeded 
with his judgment, and eventually found for the defen- 
dants. ‘Lhis is probably the precursor of a number of 
cases in which unions will figure in the law courts. A 
nice question may arise when an action is brought ona 
contract entered into with a union as to who is the 
proper person to sue. We assume, however, that if the 
names of the secretary and treasurer are on the record as 
plaintiffs or defendants, the opposite party will experi- 





ence no technical difficulty. 











JAN. 3, 1902.] 


ENGINEERING. 


if 








THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuarzes Preini, C.E., New York. 
(Continued from page 858, vol. laxii.) 

THE eighth section of the subway begins at 110th- 
street and Central Park, and, after passing along 
and under Lenox-avenue, ends at a point nearly 
100 ft. south of 135th-street. It provides three 
stations—viz., at 110th, 116th, and 125th-streets. 

Lenox-avenue is one of the finest thoroughfares 
in the Harlem district of New York city. It is 
150 ft. wide ; and, like most other avenues, has its 
service of trolley cars. As the subway is here to 
have only a double-track line 25 ft. wide, it was 
decided not to interfere at all with the street traftic, 
but to build the new road on the west side of 
the avenue from the curbstone outwards, its axis 
parallel with that of the avenue. The contractors 
avoided in this way the difficult, expensive, and 


Mitkdererenee cas 


Fig. 74. 





a jacket of asbestos-wool and planked iron. One 
side of the boiler carries a coal bunker with drop- 
door, whilst the other has a sheet-steel water-tank. 
The crane is operated by a double reversible 
engine, with an 8-in. by 10-in. cylinder. Flexible 
wire rope is used in hoisting. The capacity of the 
crane varies with the radius of the jib, being 10 
tons with a 12-ft. radius, 5 tons with a 25.ft. radius ; 
and if a longer jib is used, 5000 1b. with a 38-ft. 
radius. The crane itself weighs 66,000 lb. 

The cost of working with the crane was found to 
be less than with any other mode of hoisting. This 
economic advantage was due to the existence of 
the tracks, along which the crane could travel easily 
and without interfering in the least with street 
traffic. Such favourable conditions of working 
were found nowhere else on the subway line. 

An experimental trial was made between 125th- 
street and 127th-street with a double cableway 





built by the Rawson and Morrison Manufacturing 
Company of Boston. This cableway (Figs. 74, 79, 














troublesome task of underpinning the car-tracks. 
The underpinning operation would have been gar- 
ticularly difficult on account of the shallow depth 
of the roof of the subway—viz., 2 ft. below the sur- 
face of the avenue. 

This section presents loose soil throughout, com- 
posed chiefly of sand and hardpan. The excavation 
was carried down to a depth of 10 ft. without using 
any strutting. Water was met in several places, 
but gave rise to no special difficulty. The sewers, 
however, were considerably in the way, so that it 
was found necessary to build an intercepting sewer 
_ along the west side of the subway from 116th- 
street down to 110th-street, in the manner already 
described. (See ENGINEERING, vol. Ixxii., page 509.) 

The work of the section has been done by means 
of a single trench, of the same width as the new 
road. At first a portion of the street was torn up 
and excavated to a depth of 10 ft. The sides of the 
cutting were then strutted, after which the excava- 
tion was continued down to the floor of the subway. 
The foundations were then laid, the bents erected, 
and the concrete arches of the side walls and roof 
constructed. The work was carried on with the 
greatest regularity, being done by gangs of work- 
men following one another without any interruption, 
thereby securing the greatest working efliciency. 

The hoisting and conveying machines employed 
differed considerably from those used on other sec- 
tions. The material was removed from the trench 
by means of a 10-ton self-propelling crane, a duplex 
cableway, an electric motor running on a suspended 
cableway, and finally by the ordinary Carson- 
Lidgerwood cableway. 

The locomotive crane was used from 110th- 
street to 116th-street to hoist the excavated 
material from the bottom of the trench, great 
facility being offered for its adoption by a disused 
track line. The crane was built at the Industrial 
Works of Bay City, Michigan. The car body of 
the crane is made of steel, with sills of 15 in. 
I-beams and channels, well connected together, and 
a decking of steel plates to carry the top. The 


crane is operated by the engines by meansof a train city, the contractors discarded them after a brief 
of bevel gearing. To the frame of the crane are | trial. 
secured the boxes of the shaft which works the| ditions such a plant would yield satisfactorily 
mechanism for hoisting the load, slewing the crane, | economic results. 


and varying the jibradius. The boiler is 42 in. 


in diameter and 9 ft., high and is surrounded with 
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and 76),* consisted of two towers of the usual form. 
It carried two parallel cables, 124 ft. apart, which 
could be operated singly or together. The towers 
were mounted on wheels, by which they could be 
easily moved along the line. The hoisting engines | 
were located on the platform of the head towers, and | 
operated by steam which was generated by loco- 
motive boilers close by. The efficiency, accoriling 
to the manufacturers, is from 150 to 200 loads in 
a working day of eight hours; but, owing to the 
fact that the wheels of the towers were only 26 ft. 
apart, whilst the trench was 28 ft. wide, and also 
to the additional fact that circumstances did not | 
allow of their being worked to their normal capa- 


There is no doubt that in favourable con- 








* Reproduced from Engineering News. 


The travelling electric motor cableway designed 
by Mr. F. W. Brother, and already described, was 
used from 123rd-street to 125th-street ; but the 
contractors, after employing it for some time on 
one trench, abandoned it altogether for economic 
reasons. 

The Carson-Lidgerwood cableways, according to 
Mr. J. C. Rogers, gave most satisfactory results 
in this section of the subway, thus confirming the 
opinion expressed by Mr. G. W. Wilson, engi- 
neer in charge of the fifth section, who stated 
these cableways are the simplest, handiest, and 
most economic hoisting and conveying machinery 
in the market. 

The subway proper was built as follows: As 
soon as the excavation reached the plane of the 
foundations of the new road, a layer of concrete, 
about 1 ft. thick, was laid with waterproofing on 
top. A second layer of concrete was next laid to 
form the floor of the subway, in which the footing- 
stones of the bents were inserted. Close to the 
sides of the trench a 4-in. brick wall was built 
with waterproofing spread over the inner surface, 
and the bents then set up. These bents are made 
up of two I-beams, one at each end of 
the bent, with a central f-column of the 
same dimensions as in the four-track stan- 
dard section. Above the columns a 16-in. 
I-beam is placed, being braced to them by means 
of struts, as shown in Fig. 77. Concrete arches 
were then built between the flanges of the I-columns, 
and also between the flanges of the girders and 
steel bents (Fig. 78). Waterproofing was spread 
over these last arches, followed by another layer 
of concrete, inclining both ways, to facilitate the 
escape of surface water. The street was afterwards 
re-paved, and traflic resumed. 

Niches are built on the west side wall, at dis- 
tances of 200 ft., to serve as electric manholes. 
The electric conduits are placed all along the 
subway, one above the other, to the number of 16. 
At 96th-street station, where the tracks begin to 
run at different levels, the conduits branch off from 
the main line, and run half on each side of the 
eastern line of the subway. Near the north portal 
at 110th-street, the conduits from the east side cross 
over the roof, and unite with those coming from 
the west side, and continue in that way all along 
Section 8. 

The 110th-street station is located at the exit from 
the tunnel, described on page 857, vol. lxxii. (see 
Section 7). On nearing the station, the two tracks 
widen out so as to enclose a central platform, 
directly accessible from the street. This plat. 
form will serve both for the north and south- 
bound trains, and will be fitted up in the very 
best style. 

The other two stations belonging to this section, 
situated at 116th and 125th streets, will have two 
side-platforms with separate staircases leading up 
from opposite sides of the street. This section of 
the subway is rapidly nearing completion; the 
stations have yet to be built, and the several inde- 
pendently-constructed parts connected together. 

The contractors for the section are Messrs. 
Farrell, Hopper, and Co. They have sublet the 
portion of the line north of 116th-street to Mr. 
J. C. Rogers, who holds the contract for the second 
part of the ninth section of the subway. 

(To be continued.) 





SIGNALLING oN THE Nortu-Eastern Rattway.—The 
North-Eastern Railway Company has placed an order for 
the installation on its main line, near York, of ‘‘ Hall” 
electric automatic track circuit block signal apparatus. 
This system, extensively used in the United States, is 
designed to dispense with the services of signalmen, 
except at points of junction. It is purely automatic, and 
is worked by electricity, by means of connections set up 
by the trains themselves. When a train has a 
signal, the electric current is diverted from an electro- 
magnet in the signal case, so that the signal automatically 
falls to ‘“‘danger” through the force of gravity, and ib 
remains so as long as a pair of wheels is on the track. 
Throughout the United States electric automatic sig- 
nalling is in force over long distances. There is a signal 
post witb three arms, which show automatically the state 
of not one section of the line ahead, but three sections. 
The top arm may be “‘off,” the second ‘‘on,” and the 
third one ‘‘off.” This tells the engine-driver that the 
firsp and third sections ahead of him have no train on, 
but that the second has. Thus the driver knows as he 
goes along what the state of the line is in advance of him. 
For miles he has nothing but these automatic signals to 
guide him. No sooner does his train get past one of these 
posts than the signal goes to ‘‘danger,” and there it 
remains until he has got clear of that section and entered 
the next, which, of course, he will not do until the signal 
ahead of him shows that the section is clear, 
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TANK LOCOMOTIVE FOR THE VAJDA-HUNYAD MINE, HUNGARY. 


CONSTRUCTED BY THE HUNGARIAN STATE RAILWAY WORKS, BUDAPEST. 








Tue Hungarian State Railway Works have built 
for the Vajda-Hunyad Mines small tank engines, of the 
type shown in Figs. 1 to7, on the present and opposite 
pages. These are narrow-gauge engines, with four 
coupled axles, the two end axles being made to pivot 
for taking short sharp curves. The gradients on the 
Vajda-Hunyad track reach 25 in 100. The design fol- 
lowed in the construction of the end axles has enabled 
all the four axles to be coupled ; thus all wheels are 
available for adhesion. The frames are outside the 
wheels ; the cylinders are outside the frames and hori- 
zontal ; the reversing gear is also outside. The second 
axle is the driving one. The boiler and other parts of 
the engine call for no specialcomment. The four axles 
are fitted with Hall cranks. The engines have single 
combined buffers and draw-bars. The reversing gear 
is of the Stephenson type, and the end axles are con- 
structed on the Klien-Lindner system, as follows: 
The axle proper is carried, as usual, in the axle- 
boxes, but is made in the middle of its length 
with a spherical extension, which forms the centre of 
rotation for the turning action. The wheels, instead 
of being keyed on the axle proper, are fitted 
on a cast-steel hollow shaft, as shown on Fig. 5. 
The axle proper is driven by the driving axle 
of the engine, a pin transmitting the motion from 
the axle to the hollow shaft surrounding it; the play 
available between these is 15 millimetres (8 in.), which 
is sufficient for the sharpest curves. Two spiral 
springs in the hollow shaft serve to bring back the 
system to thecentral position. The two end axlesare, 
moreover, joined together by a system of tie-bars 
and levers, as shown on Figs. 3 and 4, so that when one 
end axle is made to radiate, a corresponding action is 
set up in the other end axle. 

The engine illustrated is fitted with the American 
spark-arrester, with an anti-priming arrangement in 
the steam dome, sand injector, &c. Its principal 
dimensions are the following : 

Length outside buffers ... 8.105 m. (26 ft.7 in ) 
Gauge... i - sa OD G2, Bw) 
Distance between first and 
second and third and fourth 


axles ... ove eee 1.300 ” ( 4 ” 3 ” ) 
Total wheelbase = .-- 4000 ,, (16,,5 4, ) 
Height of centre of boiler 

above rails ... ... ... 1.650,,(5,,5 ,, ) 
Width of engine mo St ee Ge oe i 


eis ee 3 
Height of chimney above rails 3.520 ,, (11 ,. 68 ,, 
Diameter of cylinders... ... 340 m., (133 in.) 
Stroke... eh _ ooo BOD go AEDE 9, D 
Designed pressure of boiler ... 12 kg. (170 Ib. per 


8q. in.) 
... 5.720 m. (18 ft. 9 in.) 


Length of boiler i 

Inside mean diameter of barrel .900 m. (35,7; in.) 

Grate area : ... -90 eq. m. (9.7 sq. ft.) 

Number of tubes a 8 101 

Heating surface oftubes _...44 23 sq. m. (476 sq. ft ) 
* 9» firebox ... 438 ,, < - 2 






































... 98,840 kg. ( 3.8 tons) 
osc MOO 4, 408 os ) 
» in working 


Draw-bar pull ... = 

Weight of engine empty 
order ... es : 0 SEO), f4 4) 

Weight on first axle ... sos tons 

m second axle 

s third axle 

i. fourth axle 
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THE RAILWAY BRIDGE OVER THE GOD.\- 
VARI RIVER AT RAJAHMUNDRY, ON 
THE EAST COAST RAILWAY IN INDIA. 

On our ni an plate and on page 16 we give this 
week views of a bridge recently constructed to carry 
the East Coast Railway of India across the Godavari 
River at Rajahmundry. In another issue we shall 
publish supplementary illustrations showing certain 
details of the work, and will reserve till then a detailed 
description of the structure and of the methods of 
erection employed. We may add here, however, that 
the bridge consists of 50 spans of 150 ft. each, its total 
length being 9096 ft. over all. 





HEAVY VERTICAL BORING AND 
TURNING MILL. 

WE illustrate on page 9 a vertical boring and 
turning mill constructed by Messrs. George Richards 
and Co., Limited, of Broadheath, near Manchester. 
The type shown is — of turning work from 10 ft. 
in diameter up to 16 ft. in diameter, since, as indicated 








in our engraving, the standards carrying the cross-slide 
can be moved in or out from the centre of the table | 
as the work in hand-may require. The height | 


admissible under the tool-holders is 72 in., and under | 
the cross-slide 824 in., whilst the boring-bars have | 
a traverse of 4 ft. The table is 9 ft. in diameter, and | 
its bearing supports it close up to its outer edge when | 
heavy cuts are being made; but when high speeds are 


required, it can be raised clear of this bearing, and is 
then supported wholly at the centre, thus reducing 
friction. The spindle is very long, and has an upper 
bearing 10} in. in diameter, and a lower one 7 in. in 
diameter, both being adjustable for wear, and this 
adjustment is self-centering. The boring bars are 
octagonal in section and the tool-holders are steel 
forgings, which will hold the tool in any position. 
The bars can be fed vertically, horizontally, or at 
any angle. They have independent feed mechanism, 
so that when both are in use the feed is not 
necessarily the same for each bar. The feeds in 
question are operated by positive gears, and range 
from ;'; in. to 8 in, per revolution of the table. The 
countershaft has a two-speed arrangement, the one 
speed a 175 and the other 210 revolutions per 
minute. The coneis at the side of the machine, and 
in conjunction with the back gears and intermediate 
ears provided gives a range of speed of from .42 revo- 
utions up to 22.1 revolutions per minute in ordinary 
work, with a still slower speed when turning 16 ft. 
in diameter. The spurwheel driving the table is 102 in. 
in diameter, witha 5-in. face and a No. 2 diametrical 
pitch. Allthe gearing used is machine cut. The totsl 
weight of the tool is about 30 tons. 








CHESTERFIELD WATER SuppLy.—At a meeting of the 
Chesterfield Rural District Council on Saturday a con- 
tract for constructing the Barbrook reservoir between 
Baslow and Holmesfield was let to Messrs. Gristlethwaite 
and Newton, Carlisle, for 30,0002. The reservoir will 
have a storage capacity of 70,000,000 gallons. 


OpgNING-BRIDGE OVER THE RiveR WEAVER—ERRATUM. 
—In our account in our last issue (Page 863) of the 
opening: bridge erected over the River Weaver at Win- 
nington, the name of the engineer was misspelled by a 
printer’s error. It should have been Mr. J. A. Saner, 
and not Mr. J. A. Sauer. We much regret that the 
mistake should have occurred. 
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TANK LOCOMOTIVE FOR THE VAJDA-HUNYAD MINE, HUNGARY. 
CONSTRUCTED BY THE HUNGARIAN STATE RAILWAY WORKS, BUDAPEST. 
(For Description, see opposite Page.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 19, 1901. 

THE production of pig iron has increased from 
14,000,000 tons in 1900 to 17,000,000 tons in 1901, 
and counting in the furnaces that will be producing in 
four months, the capacity will probably be increased to 
fully 18,000,000 tons for 1902. The demand for coal 
and coke continues extremely active, and contracts 
are now being made by the large consuming interests 
which will cover the greater part of the ensuing year. 
The production of crude iron is barely equal to cur- 
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| and small consumers to either sccure actual stocks or 


to place contracts which will guarantee them supplies 
next spring and summer. The fact is being pha ier 
recognised that the present steel-producing capacity 
is not equal to the requirements of the country, and 
measures are now being taken by the United States 
Steel Corporation and other large organised and 
independent interests to expand capacity as expedi- 
tiously as possible. The Duquesne Steel Works is to 
be enlarged to double its present size. Large exten- 
sions are to be made to the National Steel Company’s 


rent requirements, owing to the anxiety of both large! plants and to the Carnegie Company. The total 





output of Bessemer steel and open-hearth steel for 
the past year was 10,188,329 tons. This production 
for the present fiscal year will be exceeded by 
2,500,000 tons. The United States Steel Corporation 
alone will produce 9,000,000 tons of this total produc- 
tion. Action has been taken by the Youngstown Iron 
Sheet and Tube Company to increase the capital stock 
from 2,000,000 dols. to 3,000,000 dols. Blast-furnaces 
and open-hearth steel plants are to be built imme- 
diately. Late market reports from all leading eastern, 
western, and southern centres indicate that the 
coming month will be a very active month in ordering 
— for 1902, The Shannon Steel Company 
ordered on last Saturday the erection of two ad- 
ditional blast-furnaces, including mills and equipment. 
Rumours of additions to capacity in other localities 
show very clearly that present facilities are believed 
to be unequal to incoming demands. Contracts are 
being placed for lake ore, and it is said that within a 
few weeks the bulk of the ore requirements for 1902 
will be covered. These statements indicate one 
general fact—namely, that the managers of the iron 
and steel industry pretty clearly realise that the boom 
is not over, and that producing capacity must be very 
considerably enlarged. Even the smaller consumers, 
who ordinarily lag behind and buy only a month or so 
ahead, are now endeavouring to make themselves safe 
for from three to six months in advance. The 
demand for steel billets is on the point of forcin 
another advance, and should it take place, it wil 
be accompanied by a general advance in finished 
products for spring and summer delivery. The in- 
creased demand for steel rails during the past three 
days also shows that quite a number of the smaller roads 
have taken alarm, and are endeavouring to secure rails 
for repairing purposes as well as for small extensions. 
The reports to-day and yesterday from bar mills 
throughout the East show that the extraordinary pres- 
sure for bar iron for car-building purposes is being 
accompanied by advances in small lots to the general 
trade for early delivery. The only weakening pro- 
duct on the entire list is wire nails, and jobbers are 
taking the risk of ordering quite largely in view of the 
a wd of a hardening tendency. (Good size orders 

ave been placed for Bessemer pig within three days 
at Pittsburgh for 16 dols. 

Forge iron has also advanced there and farther West. 
The real managers of the steel interests are strongly 
averse to any actual advance in selling prices, and are 
doing what they can to prevent any wild demand 
among the smaller consumers, who are betraying evi- 
dences of being panic stricken. The general markets 
are very strong, a fact that is largely due to enormous 
crops, and the remunerated employment of all indus- 
trial classes. Bank funds are in urgent demand, and 
bankers are affording all possible facilities for the 
accommodation of borrowers. 

December 26, 1901. 


Industrial conditions throughout the United States 
are perceptibly improving as measured by the volume 
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of business done at a time when dullness usually pre- 
vails. The closing weeks of the year have been 
characterised by much more business than is usual at 
this period. The inquiries which have been presented 
during the month of December have aroused the steel 


industry, and the impression is created that, great as fi 


is existing capacity, it may not be sufficient to meet 
the volune of requirements for the coming twelve 
months. I; is, however, necessary to note that the 
consumptive requirements for the coming six months 
have been very largely covered already. The inference 
is that there will be a dull period during the coming 
three months on account of the heavy forward order- 
ing referred to. Small buyers are being heard from, 
and even large interests are still extending their 
orders, 

There is an urgent demand in a small way for sheets, 
merchant steel, plates, structural material, and all 
kinds of railway material, from track-making to loco- 
motive material and car-building material. In fact, 
conditions to-day are so much like those of a week 
or two weeks ago that it is difficult to state anything 
decidedly new. The favourable conditions are more 
strongly emphasised. The contractors of the Shannon 
Steel Company have authorised the erection of 
two additional blast-furnaces, with a capacity of 
700 tons a day, costing 1,000,000 dols. each. A 
large steel plant is also to be erected by the same 
company. 

A bad break in tin has just occurred on this 
side, due to cables from abroad. The New York 
market was completely upset. There are large quan- 
tities afloat, amounting to 2680 tons, on steamers 
whose names arenot known. The St. Paul is bringing 
50 tons from Southampton, the Nominee 320 tons from 
London, the Minnehaha arrived to-day with 660 tons, 
and 320 tons more will arrive before the close of the 
week. 

The copper situation is in an almost indescribable 
mix. There is but little buying in the market on 
account of the general disorganisation. The indepen- 
dent companies are paying out rebates amounting to 
vast sums of money. No one knows what will happen 
next. There are 30,000 tons of copper in store at 
Perthamboy, above New York. 

The news is just announced that the Vanderbilts and 
the Pennsylvania Company were preparing to extend 
the Wheeling and Lake Erie Railroad from Browns- 
ville in south-western Pennsylvania into new coalfields 
in West Virginia. Word has just been received from 
Jeaumont, Texas oilfields, that six companies of oil pro- 
ducers have associated to build a pipe line from that 
point to the Texas coast. The distribution of Texas 
oil upon a large scale will soon begin. A straw-board 
combination has just been organised which will take 
in all the leading straw-board manfacturers. The box- 
board manufacturers have also united. 








NOTES FROM THE NORTH. 
GLAsGow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet on 
the pig-iron market on Monday, after the ‘‘ bears” and 
** bulls” had two or three days of holidaying consequent 
on the arrival of Christmas. Prices were steady round 
last week’s closing quotations, Scotch warrants being done 
at 493. 3d. per ton cash, and Cleveland at 433. 3d. per ton. 
The turnover was small, amounting to some 4000 or 
5000 tons. There was rather more doing in the afternoon 
—the business transacted amounted to 10,000 tons ; but 
the tone was not so good. Scotch warrants were easier, 
and the price dropped to 49s. 1d. per ton cash buyers, 
closing 1d. per ton lower. Cleveland, however, was 
steady, and closed at 43s. 3d. per ton cash. The settle- 
ment prices were: Scotch, 493. 3d.; Cleveland, 433. 3d.; 
hematite iron, 55s. 3d. per ton. Only a small business 
of some 5000 tons was done in the pig-iron market 
on Tuesday forenoon. Prices were steady and un- 
changed—Scotch warrants being sold at 49s. 1d. per ton 
cash, and Cleveland at 433. 3d. per ton. No business 
was done in the afternoon, and in consequence of the 
New-Year’s Day holidays the market will remain clused 
till Friday. The settlement prices were: 493., 43s. 3d., 
and 553. 6d. per ton. There is practically nothing 
new to report as to the pig-iron market this week. 
After the late severe slump Scotch warrants have im- 

roved about 9d. per ton. Cleveland is also the turn 

rmer, but in the case of hematite iron there is but little 
or nochange. Owing to the occurrence of the holidays, 
business with consumers has practically been at a stand- 
still, so that there is nothing to report in that respect. 
The number of furnaces in blast is 82, one having con 
blown out at Govan Iron Works during the week. A 
year ago there were 8¢4 in blas}. 


Finished Iron and Steel.—Many of the makers of iron 
and steel in Lanarkshire have been ‘‘ taking stock ” within 
the past two or three weeks, and comparing the present 
and recent times with similar periods in past years. Some 
of the makers of malleable iron affirm that when the 
middle of November arrived the depression became very 
pronounced, and the ironmasters have had much difficulty 
in providing work for their various day and night shifts. 
The high price of pig iron and coal still affects 
them very keenly. Wages have been fairly good all 


the year, no strikes arising, and consequently full or 
comparatively full time has been available, which is equal 
to a ‘consideration ” in the way of wages. Marked bars 





a year ago were selling at 7/. 15s. per ton, less 5 per cent. 
discount, and the price now is 6/. 153. per ton. The steel 
trade is fairly active alike at the Steel Company of Scot- 
land’s Works, at Beardmore’s Works, and at the Dalziel 
Works of Messrs. Colville and Co. At the last-mentioned 
works very great improvements have been made by the 
rm in regard to the machinery for manipulating the steel 
in the rolling. By-and-bye the world will learn whether 
or not the hopes and expectations have been realised with 
regard to the new machinery. If it is a marked success 
it will displace a number of the men. 


Sulphate of Ammonia. — This commodity continues 
quiet in nearly all directions, and buyers have been avail- 
ing themselves more freely of the large supplies offered, 
and values have consequently been about maintained. 
The highest price reached st the past week has been 
that paid by purchasers at Leith, which was 10/. 17s. 6d. 
per ton f.o.b. at Leith. There has been large direct in- 

uiry for delivery in January, but buyers’ ideas are, for 
the most part, 23. 6d. per ton under the ruling prompt 
prices, and consequently very little business has resulted. 


Edinburgh and Greenock Tramway Affairs.—These two 
towns are both sunk into the ‘‘depths” of Sunday travel- 
ling, and Edinburgh has added to its concerns the ques- 
tion of wages for Sunday work, or on account of it. Last 
Sunday the motor men and conductors went on strike, 
but returned to their work on Monday. They affirm that 
they should get 23. extra per week, part of that increase 
in the psy being on account of the Sunday work. 
Greenock, again, has been in a quandary on the Sunday 
question, the leaseholders of the undertaking thinking that 
the bargain made with the owners—the Town Council— 

ave them the right to run the carson Sundays. They 
the lessors) ran on one Sunday, when they had an 
amazing success; but since then certain of the town 
councillors thought that the lessors had taken too much 
for granted, and since then there has been a continuous 
fight over the matter, more especially as to arbitration, 
and all the while the Greenock, Port Glasgow, and 
Gourock people were deprived of the privilege of a 
Sunday ride on a tramcar. 


The Coal Commission.—Two of the members of the 
Royal Commission of Inquiry into the coal question are 
Scotsmen—Glasgow men—Mr. J. P. Maclay, of the firm 
of Messrs. Maclay and M‘Intyre, shipowners, of this city, 
and coal exporters, and Mr. J. T. Dixon, chairman of a 
big coal company, whose works are on the Hamilton 
estate, President of the Mining Institute of the United 
Kingdom, and the giver of the 10,0007. to the University 
of Glasgow, to establish or to endow a chair of mining. 


Govan Elder Library.—Generous Mrs. John Elder, 
who holds Govan with peculiar regard, has just announced 
her intention of founding and endowing a library with a 
sum of 27,0007. Ibis to be built in Elder Park (another 
of her gifts to the burgh). The plans of the building 
have bsen passed by the Goan Dean of Guild Court, and 
the cost of the building is expected to be about 8000/. 
The structure will have a most artistic appearance. 








NorrincHaM Station: ADDENDUM.—Messrs. Andrew 
Handyside and Co., Limited, Britannia Iron Works, 
Derby, ask us to state, in regard to our article on the 
bridges over the Nottingham station in our issue of the 
20th ult. (page 830), that the public foot-bridge over the 
station, main Fea foot-bridge, Parliament street 
foot-bridge, and the footway between the passenger and 
the public foot-bridge, were made and erected by them. 





PersonaL.—We are informed that the Bureau Veritas 
International Registry of Shipping have appointed as 
their inspector-general at the head office in Paris, Mr. 
V. Daymard, who has resigned his position of engineer- 
in-chief to the Compagnie Generale Translantique. Mr. 
Daymard is as well known in this country as he is in 
France, and is a prominent member of the Institute of 
Naval Architects and other scientific societies, having 
contributed several important papers and taken part in 
many of their discussions. Mr. Daymard took up his 
new position of inspector-general on January 1 inst.—We 
are informed that from January 1, the telegraphic address 
of the Institution of Electrical Engineers will be ‘* Volt- 
ampere, London.”—We - note that Professor Andrew 
Jamieson, M. Inst. C.E., is forming correspondence 
classes on electrical and mechanical engineering. Cor- 
respondence classes for examination work are not new in 
this pororae & and have been specially successful in connec- 
tion with the preparation of candidates for the University 
of London ; but such classes have not, so far as we are 
aware, been formed here in connection with technical 
matters, though in the United States they have, we be- 
lieve, done most valuable work. Professor Jamieson’s 
classes should prove highly useful to those engaged in 
pursuits which make it impossible for them to attend 
regular technical schools.—The firm of Messrs. James 
Pollock, Sons, and Co., of 20, Billiter-street, E.C., has for 
family reasons been registered as a limited liability com- 
pany, the whole of the shares being held by the former 
partners, who will continue to conduct the business as 
before.—Mr. Basil H. Joy, having been appointed 
manager of Simm’s Manufacturing Company, Limited, 
of Southwark Park-road, S.E., has given up his consult- 
ing practice in connection with Messrs. David Joy and 
Son, of 85, Gracechurch-street, E.C. His place here will 
be taken by Mr. Jasper E. Cooper, formerly engaged in 
the engineering department of Messrs. Earle’s, Limited, 
Hull.—Mr. James E, Wimshurst advises us that the 

artnership between Messrs. Esplens, Swainston, and 

imself has been mutually dissolved, and he has com- 
menced business at 79, Mark-lane, E.C., as a consulting 
engineer and naval architect. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—As is usual at this season of 
the year the market is closed, and business will not be 
resumed until Friday. 


Tron and Steel Shipments.—The iron and steel shipments 
from the Tees during the last month of 1901 reached 85,467 
tons. This is 29,000 tons above the clearances during 
the corresponding period of last year, but 24,000 tons 
below the total for December, 1899. The increase on last 
year is practically confined to pig iron. Shipments of 
pig for the month just ended totalled 62,775 tons, of which 
25,404 tons went to foreign ports, and the rest coastwise. 
Scotland was the largest customer, taking 28,197 tons. 
Italy was the best foreign customer, taking 8498 tons. 
Manufactured iron clearances last month reached 9995 
tons, practically all of which went coastwise. Shipments 
of steel las) month amounted to 12,697 tons, of which 
8704 tons were despatched coastwise, and 3993 tons 
foreign. 


Steelworkers’ Wages.—The average net selling price of 
steel plates at Consett Works for the months of Septem- 
ber, October, and November, 1901, has been certified to 
be such that, in accordance with sliding-scale arrange- 
ments, wages to be paid to the steel mill men during the 
months of January, February, and March, 1902, will be 
the same as prevailed during the preceding three months. 
one present rate of wages is 7} per cent. above the stan- 
dard. 

Coal and Coke.—Coal prices are comewhat irregular. 
Medium blast-furnace coke is 16s, 9d. to 17s., delivered at 
Tees-side works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Earle’s New Company.—This new undertaking is ex- 
pected to commence full operations in the course of a few 
weeks, Already there is, it is reported, a fair amount of 
repair work on hand. Mr. C. H. Wilson, M.P., has con- 
verted the concern into a limited company, the capital 
being 150,000/. in ordinary shares, and 100,000/ in deben- 
tures. Mr. C. H. Wilson is the first chairman of the com- 
pany, and the other directors are Mr. C. H. Wellesle 
Wilson, Sir J. T. Woodhouse, M.P., Mr. Ernest W. 
Ingleby, and Mr. G. Greville Wilson. 


Proposed Railways between Retford and Nottingham.— 
An important Bill to authorise the construction of rail- 
ways in North Notts has been deposited for next session. 
It is proposed to incorporate a new company by the name 
of the ‘* Nottingham and Retford Railway Company ” 
for the purpose of constructing nine sections of railway 
of an aggregate length of 30 miles 8 chains. The main 
line will commences by a junction with the Derbyshire 
and Staffordshire line of the Great Northern Railway at 
Arnold, and will run for a distance of nearly 24 miles to 
East Retford. Subsidiary lines will form connections 
with the Great Central Railway (London Extension) at 
Nottingham, with the Mansfield and Southwell line of 
the Midland Railway, near Farnsfield Station, with the 
Lancashire, Derbyshire, and East Coast Railway at 
Boughton, and with the Great Central Railway at 
Ordsall. The share and loan capital proposed to be raised 
for the undertaking is 1,466,666/., of which 1,100,000/. 
will be raised as share capital, and 366,666. by the issue 
of debenture stock. The period sought within which to 
construct the railways is five years. 


Bradford Chumber of Commerce.—The council of the 
above Chamber on Tuesday had the German tariff under 
consideration. In reply to the suggestion of the London 
Chamber that a conference of experts in various trades 
should consider the whole question of tariffs in London, 
it was explained that the convening of such a conference 
was tha duty of the Associated Chambers, and not of the 
London Chamber. Mr. J. Ephraimson said that, though 
a Free Trader of many years, he believed circumstances 
had changed, and that it was necessary they should seri- 
ously study what was now best for this country and the 
colonies. The best brains should be called together to 
study the question and frame some scheme. The council 
elected Mr. F'. Steinthall as its second representative on 
the Committee of Management at the Yorkshire College 
for the higher commercial course. 


Iron and Steel.—Although no immediate movement in 
hematites is expected, it is very probable that in a couple 
of months a sharp advance may be experienced, as by 
that time the Government, it is thought, will have placed 
many orders, Just now the large works are at a standstill 
so far as Government orders are concerned, and no im- 
provement is looked for until after the preparation of the 
forthcoming budget. Immediately following on that, 
however, hopes are entertained that the Government will 
order freely, and that the heavy branches of trade will 
once more be running at high pressure. Usually railway 
charges for carriage keep Yorkshire irons out of Sheffield, 
but at the present time Derbyshire and Lincolnshire irons 
are standing at such a figure as to enable Yorkshire 
g.m.b.’s to be sold, delivered in Sheffield, considerably 
under the existing quotations for the local brands. 


The South Yorkshire Coal Trade.—Generally speaking, 
work at the collieries has not yet b2en resumed, after 
the Christmas holidays, the men failing to turn up on 
Friday in sufficient numbers to warrant the pits being 
run. Christmas came with a strong demand, and many 
owners have unfilled orders on their books. Prices ruled 
strong before the holidays, and more money was paid to 
secure immediate delivery. When work is resumed there 
will be some arrears of orders to be cleared off, and it is 
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anticipated that full time will be worked. Prospects for 
the year are fairly satisfactory, but prices are not ex- 
pected to advance much beyond their present level. 





NOTES FROM THE SOUTH-WEST. 

_ Cardiff.—Business has, of course, been considerably 
interrupted by the Christmas holidays. Owing to limited 
arrivals, coupled with the fact that the railway sidings 
are blocked with coal ready for shipment, steam coal for 
prompt shipment has been easier. For later dates, how- 
ever, quotations have been nominally unchanged. The 
best steam coal has been making 16s. 6d. to 163. 9d. per 
ton, while secondary qualities have brought 15s. 9d. to 
16s. per ton. Little change is reported in the house coal 
trade; No. 3 Rhondda large has been quoted at 16s. 
to 16s. 3d. per ton. Foundry coke has made 223. to 23s. 
per ton, and furnace ditto, 18s. 6d. to 19s. 6d. per ton. 
As regards iron ore, rubio has made 14s. 3d. per ton, 
and Tafna has made 153. to 15s. 6d. per ton. 


Taff Vale Railway.—The receipts of the Taff Vale 
Railway last week beat the record. The nearest approach 
was in the corresponding week of last year, when the 
revenue totalled 19,7427. A record was also created at 
Penarth Dock last week, the shipments having been 3000 
tons above the highest previous total. 


American Anthracite at Swansea.—A short time since 
two Swansea gentlemen interested in the anthracite coal 
trade visited Rouen, and while there they inspected a 
cargo of coal which had been shipped there from America 
in competition with Welsh coal. They brought back 
with them to Swansea a quantity of the American coal, 
and it has been subjected to various trials and analyses. 
The coal is generally admitted to be of excellent regular 
size, and to burn well, and with a remarkably small 
quantity of clinker. It, however, leaves a good deal of 
ash, and, on the whole, it is adjudged to be inferior to the 
better sorts of local anthracite. 


Stop-Days.—A statement of claim in an action brought 
by the members of the Monmouthshire and South Wales 
Coalowners’ Association against the South Wales and 
Monmouthshire Miners’ Federation in consequence of 
stop-days, contains the names of 69 plaintiffs, chiefly col- 
liery companies. The defendants number 11, and include 
the Federation and some of its principal officials. Plain- 
tiffs asked for a declaration that the funds and property 
of the Federation shall be liable for the plaintiffs’ costs 
and such damages as they may be awarded, and for an 
injunction to restrain the defendants from inducing work- 
men to break their contracts. 


Winding Enginemen’s Wages.—A conference between 
a committee appointed by the Monmouthshire and South 
Wales Coalowners’ Association and representatives of 
the men in reference to the demands of winding engine- 
men in the Western Valleys of Monmouthshire was held 
at Cardiff on Saturday. Mr. T. H. Deakin presided, and 
Mr. W. Brace occupied the vice-chair. In the first instance 
the winding enginemen demanded an increase of pay. 
The employers made an offer which resulted in the men’s 
representatives putting forward an amended proposal. 
The proceedings lasted nearly three hours, and although 
the employers showed every desire to come to an amicable 
settlement, the meeting terminated without any definite 
conclusion being arrived at. 


A Great Welsh Combine.—Negotiations which have 
been in progress for some months between Messrs. 


Guest, Keen, and Co., Limited, and Messrs. Crawshay | h 


Brothers, Limited, for the acquisition by the former of 
the latter company’s steel works and collieries at Merthyr, 
were completed on Friday. Messrs. Guest, Keen, and 
Co. a year since acquired from Lord Wimborne important 
iron and steel works at Cardiff and Dowlais, and the 
collieries at the latter place, the whole being valued at 
1,407.7197., while the material in hand was assessed at 
352,3502. Messrs. Guest, Keen, and Co.’s profits for the 
twelve months ending June last were returned at 387,065/. 
Both concerns turn out steel rails chiefly, and the output 
of the Merthyr Works, although not so great as at 
Dowlais and Cardiff, is still very considerable, and the 
plant is of the most modern type. Arrangements are 
already in progress to re-organise the whole of Messrs. 
Guest, Keen, and Co.’s works, so as to attain the highest 
degree of efficiency and economy. 








CataLocuEs.—Mr. Charles D. Phillips, of the Emlyn 
Engineering Works and Foundry, Newport, Mon., has 
sent us a copy of a pamphlet illustrating and describing 
his establishments at Newport and Gloucester, and 
giving particulars of the mortar mills, saw guards, hoists, 
core ovens, and other specialities of which he is the 
manufacturer.—Mr. Thomas W. Ward, of the Albion 
Works, Sheffield, has issued a new edition of his list of 
English steel joists and other sections. Combined 
with this list are some brief notes on the selection of 
girders, and a series of tables likely to be useful to 
the designer of constructional ironwork. Other matter 
comprises engravings of roofs and bridges erected in dif- 
ferent parts of the kingdom.—The Union Electric Com- 
pany, imited, of 151, Queen Victoria-street, London, 

.C., have sent a list giving dimensions, outputs, and 
weights of eight-pole dynamos and motors. The latter 
range in size from 95 to 520 horse-power.—The manufac- 
ture of the De Laval steam turbine is being undertaken 
on a large scale in America, and with a view to bringing 
the merits of the device before steam engineers, the De 
Laval Steam Turbine Company, of 74, Cortlandt-street, 
New York, have issued an illustrated pamphlet plainly 
describing the principles on which this interesting prime 
mover is constructed, and giving details of certain 
economy tests. 





MISCELLANEA. 
Tue Austrian naval authorities have decided to adopt 
Yarrow water-tube boilers in the three battleships about 
to be laid down of 11,000 tons and 14,000 horse-power. 


The Statist announces that the North-Eastern Railway 
Company have decided that in the future they will com- 
pile passenger and ton-mileage figures from which all 
other data may be deduced. Ib is practically certain that 
this decision will lead to an improvement in the net 
receipts of the road, as it will bring into prominence any 
weak points in the system. 


With a view to lowering the present high rates of in- 
surance exacted from vessels trading to the St. Lawrence, 
the Canadian Government are being urged to seek the 
advice of an experienced hydrographic engineer, and have 
a thorough examination made of the whole of the Sb. 
Lawrence route from Montreal to Cape Race and Belle- 
isle, in order to ascertain what improvements can be 
effected so as to secure greater safety to the navigation 
of the river. It is suggested that a channel 30 ft. deep by 
400 ft. wide should be provided, and lighted with gas buoys. 
The Government railways should, it is proposed, be ex- 
tended from Riviére du Loup to some point on Georgian 
Bay, Lake Huron, so as to secure grain freights for the 
St. Lawrence route, which now go vid New York. 


In a paper read before the American Institute of 
Mining Engineers, at their Mexican meeting, Professor 
H. M. Howe, of Columbia University, described a simple 
form of electric-resistance magnesia crucible for labora- 
tory work. The device consists of a crucible of pure mag- 
nesia, surrounded with a spiral of platinum wire, and fixed 
in a cavity shaped to fit in a large block of magnesia. 
Another block of magnesia forms the cover to the fur- 
nace. The furnace has been in use for some months with- 
out giving trouble, and temperatures as high as 1400 deg. 
Cent. have been attained, without injury to the platinum 
spiral. The apparatus is said to be particularly con- 
venient when it is desired to maintain a high tempera- 
ture constant for long periods. 


The Glasgow Herald publishes tke following figures as 
to the number of hands engaged in the leading locomotive 
works in Great Britain during the past five years: 


1899. | 1898. | 1897. 


—s | 1901. 1900. 
Neilson, Reid, and Co... | 3,460) 3,331\ 8,275) 2,937) 2,600 
Dubs and Co. ny me -.| 2,183, 2,128) 2,017) 1,931) 2,004 
Beyer, Peacock, and Co., Ltd. | 2,040) 2,063, 1,868) 1,792| 1,756 
Sharp, Stewart, and Co., Ltd.) 1,670 1,616, 1,561) 1,435 1,432 
Kitson and Co., Limited --| 1,473, 1,444 1,440) 1,357) 1,190 
Vulcan Foundry, Limited ..) 1,161 1,075; 1,047) 894) 792 
R. Stephenson and Co., Ltd..., 632 622 820 713 885 
Nasmy th, Wilson, and Co., Ltd. 505, 472; 609) 365 443 
Manning, Wardle, and Co. 435 509 526 517i; 483 
Hunslet Engine Company 305) 314) 300) 270 271 





Yearly totals 13,363, 12,181) 11,856 


It is reported that a process of covering wooden doors 
with sheet metal by means of electrolysis is now being 
experimented with at Bridgeport, Connecticut. The 
excellent fire-resisting qualities of a wooden door covered 
with tinplate have long been recognised, since the metal 
covering prevents the wood taking fire, whilst the use of 
wood for the framing avoids any risk of the warping of 
the door by heat, allowing flames to pass through, as has 
appened with doors built wholly of iron. A tin-plate 
covered door has, however, ® poor appearance, and is 
therefore suitable only for workshops and warehouses. By 
depositing copper or bronze electrolytically it is — 
to provide doors suitable for buildings of all kinds. The 
method followed is to place the carefully finished wooden 
door in a hot solution of fossil gum in linseed oil. This 
completely closes the pores of the wood with an imper- 
vious varnish, so that on transferring the door to the 
electrolytic bath the solutions are not absorbed. On 
removal from the varnishing bath, the edges of the door 
are bound with sheet copper fixed by cement, and the rest 
of the door is then covered with a conducting layer of 
bronze powder, after which the whole is placed in an 
— bath, and copper deposited over the whole 
surface. 


A telegram from Mombasa announces that the laying 
of the rails of the Uganda Railway has been a 
the railhead having reached the shore of Lake Victoria 
Nyanza on Thursday, December 19. Platelaying began 
on August 5, 1896, and thus within less than five years 
and a half of its inception this great and arduous under- 
taking has been brought to a successful conclusion. 
railway is altogether 572 miles long ; but its mere length 
conveys no idea of the difficulties which had to be over- 
come in carrying the steel track up from the shores of the 
Indian Ocean to the great plateau of the Central African 
lakes, more than 3000 ft. above the level of the sea, over 
intervening ranges of twice that altitude and more. The 
road had frequently to be cut through dense forests or 
hewn out of the rock; bridges had to be built over 
streams subject to the sudden rise and fall of tropical 
rains ; in the lowlands malarial fever of a virulent type 
had to be reckoned with; and the attacks to which working 
parties were often exposed in the jungle from wild beasts, 
disturbed for the first time in their hereditary lairs, 
added a new and serious danger, certainly unprecedented 
on such a scale, to the task of railway construction. The 
cost has been proportionately great. Up to the end of 
the last financial year the expenditure incurred amounted 
to 4,115,002/., or, including the estimates for the current 
year, to 4,815,602/., equivalent to 9660/. per mile. 


In a paper read before the American Society of Naval 
Engineers and Marine Architects, Mr. F. M. Leavitt 


The | P 


records the results of a longer series of observations on the 
power consumed in propelling Whitehead torpedoes. The 
experiments in question were made at the works of the 
Kk. W. Bliss Company, who supply the United States 
Navy. Three types are used; all being 45 centimetres in 
diameter, but differing in length, the short torpedoes 
being 3.55 metres long, and the others 5 metres long. 
The air for driving them is stored in steel flasks 
at a pressure of 1350 lb. to 1500 1b. ~~ square inch ; 
the amount of air carried weighing 48 lb. in the case of 
a short torpedo, and 80 Ib. in the case of alarge one. The 
engines are of the three-cylinder Brotherhood type, and 
the air is —— to these at a constant pressure through 
a reducing valve. By adjusting this valve, the charge of 
air can be used either to propel the torpedo ata high 
speed for a short distance, or at a lower speed for a 
longer one. The power developed was measured by a 
modification of the device used by Professor Unwin in 
his experiments on fluid friction, made some twenty years 
or so ago, and described in the Proceedings of the Institu- 
tion of Civil Engineers. The propellers of the torpedo were 
replaced by four discs, each 2 ft. in diameter, which were 
revolved in a vessel of water concentric with them, and, 
save for the action of a spring balance, free to rotate about 
the same centre as the discs. The friction of the water set 
in motion by the discs was measured by the pull on 
the spring balance, and this gave at once the torque, and 
hence finally the horse-power exerted. Between each pair 
of the moving discs was another, attached to the cir- 
cumferential surface of the containing vessel. The follow- 
ing Table shows the average results obtained from a large 
number of trials: 
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In the experiments with hot air the torpedo was fitted 
with a re-heater, burning liquid fuel, which warmed the 
air before it entered the cylinders. 





CANADIAN CoA IN GERMANY.—The Dominion Coal Co. 
has made a shipment of Canadian coal to Germany. 





Mipitanp Rarmway.—Mr. D. Bain, of the North- 
Eastern Railway, has been appointed to succeed Mr. 
T. G. Clayton as carriage and wagon superintendent of 
the Midland Railway at Derby. Mr. J. Lane, for many 

ears works manager of the locomotive department at 
Dee where he succeeded Mr. Holt, retires at the end 
of the year, and will be succeeded by Mr. R. M. Deeley 
(ex-works manager), and Mr. W. Cecil Paget as assistant 
works manager. These two gentlemen recently visited 
the United States in the interest of the Midland Railway 
Company. 





TRADE Prosrects.—The Glasgow Herald, in a compre- 
hensive review of the trade of the year, with the prospects 
for 1902, states that 1901 has been, from an industrial 
point of view, far from satisfactory. There has been a 
large turnover of business, larger, in fact, than has been 
experienced for years, but the net results have nob come 
up to the level of what the conditions suggested. Pro- 
ducers were for the first six months heavily ee 
by the excessive burden of costs, leading as they did to 
the shutting down of some departments. But in the 
second half of the year quite a spurt was experienced, 
with the result that in all the iron and steel branches the 
gross output falls little short of that of 1900. At the same 
time, the tone of trade throughout has been far from 
cheerful. Dealers in all departments have complained of 
the want of life in transactions: there has, in fact, been 
no animation, £0 to speak, in any section of business, and 
the trade is left at a lower level than it was a year ago. 
At this time last year there were many circumstances to 
show that outside competition was assuming a serious 
hase. This was particularly notable in the iron and 
steel departments. Prices here were substantially reduced 
early in the first months of 1901, and yet Belgium and 
America sent in material in large quantity at lower 
prices than local makers could quote. The fear was 
engendered that outsiders were about to gain a controlling 
power in our market ; and they did so for a pericd. But 
the competition was nob what can be properly called 
legitimate. Continental producers have to sell or liqui- 
date, and the chances are that once the financial pressure 
in this connection is off—and that will be soon—a revival 
will be witnessed. The prospects for the yenr on which 
we are about to enter are not at all bright. In all the 
leading departments a lot of work has yet to be executed. 
But the important factor is that inquiry for new work is 
not of an encouraging nature. Capitalists are holding off 
from new ventures in the belief that the downward trend 
of business is likely to continue. There is always a great 
deal of sentiment in business in this country, and at the 
moment the disposition is to do nothing while the war in 
South Africa is proceeding. The finish of the struggle 





in South Africa will, it is believed, give a ~ to trade, 
and will neutralise all other adverse foreign influences, 
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TECHNICAL EDUCATION. 

Wuitst a great deal has been accomplished 
during the past few years in this country in the 
matter of providing facilities for the scientific 
training of those to be engaged in the direction of 
our great manufacturing industries, much still re- 
mains to be done before our technical institutions 
can compare in magnitude or equipment with 
those of America and Germany. Whilst on the 
whole ample facilities are now provided for ele- 
mentary scientific training, the average Englishman 
is still unable to appreciate the necessity of more 
advanced work, so that whilst money can readily be 
raised to equip almost any number of second-rate 
polytechnics, comparatively little is forthcoming 
towards the support of the institutions in which 
really advanced work is being carriedon. A curious 
illustration of this habit of mind is to be found in 
the fact that whilst no nation can show a more 
numerous selection of elementary treatises on che- 
mistry, the great work of Roscoe and Schorlemmer 
is no longer published here, whilst a new edition 
has but recently been issued of the German trans- 
lation. Our American friends used to be credited 
with a reputation for acquiring a mere smattering of 
the sciences, and for thinking this all-sufficient, but 
this reproach haslong ceased to be applicable, and the 
numerous establishments in which advanced work 
is done in the United States are exceptionally 
well endowed and well equipped. Again, whilst in 
England the average length of the course at a tech- 
nical school is three years, in America it is 
four, and the students can hardly enter the 
school less well grounded than does the average 
public schoolboy here. In fact, most of our col- 
leges have an extremely low standard for their 
entrance examinations, though there are one or 
two exceptions to this general rule. Experience 
seems to show that whilst a three-years’ course 
suffices to give an intelligent youth a fair grasp of 
principles, it affords him little opportunity of carry- 
ing out research work on his own initiative, which 
would give him a most valuable training in com- 
pelling him to think for himself. We know that the 
professors of some of the principal schools have 
been anxious to have a fourth year’s post graduate 
course of this character, and to a certain extent 
have been able to carry out their wishes ; but such 
a course, though not ‘‘post graduate,” forms a 
portion of the regular curriculum at many American 
schools. Not unfrequently the graduating theses 





in these schools have in this way made contribu- 
tions of permanent value to engineering data. 

In spite of the fact that a four years’ course is 
usual abroad, the age at which students are 
admitted is generally higher than in this country, 
being 18 in place of 15 or 16, as here. Even 
so, the number of such students is considerably 
greater than here. In England, taking the figures 
given in the report of the Association of Technical 
Institutions, there were in 1900 345 third-year and 
52 fourth-year engineering students at the technical 
schools of the United Kingdom, and of these some 
had entered at the age of 15. In the Charlotten- 
burg Technical High School alone there were in 
1900 235 third-year and 242 fourth-year students 
in engineering, whilst about 300 students leave 
annually the Massachusetts Institute of Technology 
after completing a four years’ course. 

Whilst the output from English schools is so 
low, as compared with that of our principal 
competitors, it is to be feared that is still, 
if anything, rather in excess of the demand. 
In the case of the Massachusetts Institute of 
Technology, the number of applications from manu- 
facturers for graduates is so great that every one is 
provided with an engagement before he completes 
his course. In this country most of the students 
find some difficulty in getting a situation at all, 
and even then get either no pay whatever, or none 
to speak of, for a considerable period. This is not 
because they are found useless, since in more than 
one case within our knowledge these youngsters, 
whose services were gratuitous, were almost 
immediately put on to work previously done 
by some of the best-paid labour in the shops. 
Quite recently a large firm would consent only to 
take a youth of this kind as an ordinary four-year 
apprentice, so that had their proposal been accepted 
he would, at the age of twenty-one, start at a wage 
of 5s. per week, and at the age of twenty-five would 
have been earning the munificent sum of half-a- 
guinea. In America, as already stated, the work- 
shop managers have a higher appreciation of the ad- 
vantages of a good grounding in scientific principles 
and of the acquirement of a habit of accurate 
observation. They engage technical graduates 
readily, and find them useful in most unexpected 
directions. In our last issue (page 870) we described 
how the Bethlehem Steel Company had employed a 
corps of such students to conduct the investigations 
by which they have succeeded in reducing their staff 
of labourers to one quarter its original size. It is 
simply impossible to conceive of a British firm 
dealing with a question of this kind in this way. 
If there was a suspicion that the labourers were 
too numerous for the work done, the management 
might possibly give a draughtsman a fortnight to 
look into the matter, in conjunction with a fore- 
man, but they would never agree to keep a special 
staff at work for many months in a thorough inves- 
tigation of the whole question, as the Bethlehem 
Company did. Indeed, even in the States the scheme 
of employing a number of inexperienced youths in 
such a matter excited no little ridicule when first 
broached, but the result has shown the acumen of 
the management. 

In addition to having but a short course of study, 
our English technical schools suffer largely from 
the imperfect education of the raw material enter- 
ing them. As already indicated, the entrance 
standard has in most cases to be fixed at a 
low level in view of the deficient nature of the 
instruction provided in the larger public schools, 
and in the private schools modelled thereon. A 
reform in this regard will doubtless ultimately be 
effected, as the matter is attracting serious atten- 
tion in at least one of the great universities, where 
it is asserted that it is most exceptional for a 
public school man to make his mark, whilst in 
order to get their pupils into the army without 
the assistance of a crammer, the heads of the 
public schools agitated a short time back for 
a reduction of the standard. Whether their 
wishes in this respect were acceded to we do 
not remember, but we are credibly informed 
that 60 per cent. of the candidates at the last 
examination spelt ‘‘cannon” as if the word 
had reference to an ecclesiastical official Un- 
fortunately, thesystem of education which leads to 
such results is warmly supported in the public 
press, which at the same time is largely governed 
by the delusion that it is the workmen in an estab- 
lishment, and not the managers, who are in need 
of technical instruction. Any reform proposed in 
the present system of secondary education is met by 
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a cry that what is needed is culture. The latter 
quality is difficult to define; but if we may take 
Emerson as a guide, it consists in an ability to 
write and talk gracefully and intelligently on a 
wide range of subjects. 

Up till recent years, the practical applications of 
science were so few that, perhaps, there was but little 
necessity that the man of culture should have some 
understanding of engineering matters, but at pre- 
sent mechanism enters into every department of 
our daily life, and no one can avoid having to 
touch upon it in conversation or in writing. It 
is here that the old system shows its weak 
points. The leader-writers of our great daily 
papers are largely recruited from Oxford, which, 
indeed, though singularly destitute of great 
names in either literature or science, fur- 
nishes the bulk of the second-class literary men 
who edit the daily papers and monthly reviews. 
These write on all subjects, and generally well; 
but when their evil stars compel them to discourse 
on scientific or technical matters, their ignorance of 
the most common elementary facts is little less 
than astounding. Unfortunately, these gentlemen 
have in the nature of things a great influence over 
public opinion, and it is doubtless largely due 
to them that we see the present waste of 
funds in the establishment and support of second- 
rate polytechnics, whilst the higher - class in- 
stitutions are most inadequately endowed. Thus 
the National Physical Laboratory gets out of the 
Imperial Treasury the absurdly small sum of 40001. 
per annum ; whilst the ‘‘ beer money” appropriated 
to technical schools of the second and third rank 
amounts yearly to nearly 1,000,000I. sterling. It 
is, however, possible that the expenditure of this 
vast sum in this way is a necessary preliminary 
to teaching the public the supreme importance 
of work of higher quality. The man who has some 
elementary knowledge of scientific matters will 
spot the absurdities which now too frequently fall 
from the pens of the average leader-writer, and a 
demand will ultimately arise for gentlemen of a 
wider culture, and less restricted education, to 
direct the energies of the Press. Till this time 
arrives our leading technical schools must, we fear, 
continue to compare badly, both in equipment and 
in the dimensions of their teaching staffs, with 
similar establishments abroad. 








NEW ZEALAND COAL. 

A Royat Commission appointed to report upon 
the working of the coal mines of New Zealand has 
been so unkind as to upset the conclusions of those 
professed experts who asserted that the colony is 
possessed of an unlimited supply of fuel. The lan- 
guage of the Commission is unmistakeable. ‘‘The 
hundreds of millions of tons in Sir James Hector’s 
estimate,” we read, ‘‘are dependent on conditions 
which experience shows do not exist in this colony. 
We feel it our duty to state in the plainest way 
that there is no unlimited coal supply in New Zea- 
land, but that, so far as is known at present, the 
supply is comparatively small and will be all wanted 
for the colony’s requirements.” Of course, there 
is a possibility that further research may discover 
large deposits, but at present those deposits are not 
known, and in the opinion of the Commission and 
of all reasonable men they should not be depended 
on. These observations are made with reference 
to the coal deposits of New Zealand generally, and 
with reference to the Buller coal reserve in parti- 
cular. The method of computing the quantity 
available is the old comforting one of which we 
have so often heard before. An acre contains 4840 
square yards, therefore coal with a superficies of 
4840 square yards and a depth of 1 yard contains 
4840 cubic yards, and generally, speaking of solids, 
as many tons: deducting 1840 tons for waste, there 
is left 3000 tons per acre on a 3-ft. seam, or 1000 
tons per acre per foot of seam. This is the formula 
adopted in estimating quantities of coal in a coal 
area; and when the area isa small one, it turns out to 





be fairly correct. The fallacy lies in taking thou- 
sands, or even hundreds, of acres, and reckoning | 
them all as containing the seam or seams of coal. | 
Experience shows that itis very rare to find coal in 
New Zealand evenly distributed over even a small 
area, and that the outcrops are not to be relied | 
upon as indications of continuous seams. The out- | 


put last year was as much as 1,093,990 tons, com- 

ared with 726,654 tons in 1895, and 637,397 tons 
in 1890. But imports are necessary, to the extent 
of about 150,000 tons annually, to supplement the 


home production ; and if the conclusions of the 
Royal Commission are justified, there is little 
hop2 of the colony realising those dreams, in 
which it used to indulge, of the successful 
supersession of South Wales in the markets 
of the west coast of North and South America and 
elsewhere. 

From the recommendations of the Commission, 
it seems a fair inference that the Department of 
Mines has neglected the carboniferous resources of 
the country in favour of the auriferous. A re- 
sumption of the surveys formerly made of coal- 
bearing areas is recommended. ‘‘The present 
surveys and estimates should be corrected by 
the information since obtained from actual work- 
ing; and lands hitherto unsurveyed, but which 
are believed to contain coal, should be care- 
fully and thoroughly surveyed. The theory that 
many outcrops on an area justify an estimate 
based upon the idea that the seams run continuously 
through the area on which the outcrops appear 
should be officially tested, and if proved fallacious, 
as we believe it to be, should be abandoned. In 
short, a determined effort should be made to take 
stock of our coal resources, and let the people 
of the colony know how far they can rely upon a 
coal supply for the next generation.” They used 
to assure us that New Zealand had coal enough to 
meet all its needs for centuries to come, and leave 
a handsome margin for export ; but here we have a 
doubt as to whether there is sufficient to last for 
even a generation. Nor, from all accounts, does 
the present-day consumer receive much considera- 
tion at the hands of the producing interests. The 
Westport Company’s coal costs 7s. 10d. a ton on 
truck at Waimangaroa, and is retailed in Wel- 
lington at 1/. 15s. a ton net. Mokau coal, pro- 
duced at the mine at 8s. 6d., is sold in New 
Plymouth retail at 1/. 14s. per ton. The same pro- 
portion practically exists throughout the colony. 
The Commissioners believe that if the State, which 
now buys a large quantity of coal at a moderate 
price, would sell such coal at a fair price to con- 
sumers, the grievance now complained of would 
vanish, and ‘the result would be that, while the 
State would fix the fair retail price of coal, the pre- 
sent dealers would sell at such price and would not 
be injured.” To Parliament is recommended the 
appointment of a chief inspector of coal mines for 
the colony, a man of high qualifications, possessing 
experience both in New Zealand and Britain, or 
America. Under the present system the inspectors 
report annually to the Minister of Mines, and this 
has led to matters being allowed to stand over 
which ought to have been dealt with at once. The 
districts placed under each inspector are considered 
too large, and there are too many gold and coal 
mines in each district for the existing staff to deal 
with satisfactorily. 

The principal coal mines of New Zealand are those 
of the Westport Company on the west coast of the 
South Island, which have produced 3,245,107 tons 
since 1883, last year’s total being 368,334 tons. 
Other important collieries in the same island are 
those of Mokihinui, Grey Valley, Kaitangata and 
Castle Hill. Puponga and Pakawau (Nelson dis- 
trict). Inthe North Island the measures of the 
Mokau River afford much promise. With means of 
transit, the Commissioners think their value must 
be very great. Beds of considerable extent occur 
on both sides of the Mokau River, and these ‘‘ will 
be of great value when the need for their develop- 
ment arises.” But at present the country is almost 
uninhabited ; there are no roads; and until re- 
cently the district was practically untrodden. To 
what extent it would be advisable to incur large 
expense on river and harbour works depends in 
some measure upon how the supply from other 
sources in the colony keeps up, and the state of the 
coal market. The Mokau coal itself is reported to 
be of very good quality for household purposes, and 
to make a fair steam coal where great draught is not 
required. The under seam averages 3 ft. 8 in., 
and the upper seam 3 ft. 5in. The lower coal is 
said to be best suited for household purposes, and 
the upper seam for steam. The lower seam is 
described as ‘‘a bright bituminous coal of superior 
quality ; both coals ignite easily, give little smoke, 
a bright flame, and a small amount of white pul- 
verised ash.” To all appearances the seam is of 
great extent, and large quantities of easily-worked 
coal should be obtainable from this mine. It is a 
very noticeable feature that in a drive of 22 chains 
into the hill no fault has been met with, and the 
only trace of faulty ground is a downthrow of a few 





inches. In New Zealand coal-mining this is a re- 
markable condition of things, and points to solidity 
and continuity. 








JAPANESE SHIPYARDS. 

Tue yearly returns of shipbuilding published in 
our columns show the progress Japan is making 
towards the supply of her own fieet—both war 
and mercantile. The return of production last 
year gave 792 tons as the total displacement of 
warships built at the three principal Govern- 
ment dockyards, and 19,971 as the gross tonnage 
of steel vessels built for the mercantile marine. 
In the private yards the industry is being 
fostered by a subsidy of 2l. per gross ton on all 
ships exceeding 1000 tons, of a somewhat less sum 
for ships between 700 and 1000 tons, and a further 
subsidy of 10s. per indicated horse-power of pro- 
pulsive machinery. Whether from patriotic motives 
or the stimulus of these subsidies, the private ship- 
builders are, indeed, bestirring themselves and 
seeking to bring their works, their employés and 
themselves, into line with best modern practice. 

Dealing first with the Government dockyards, 
the three principal establishments are: One at 
Yokosuka, in the Bay of Tokio; one at Kure, in 
the Inland Sea; and one at Sasebo, on the west 
side of theisland of Kyushu. They are all equipped 
for repairs rather than for new work, and in this 
respect form rather a contrast with the private 
yards. Whatever her ambition may be, there is at 
present no sign that Japan is preparing to build 
her own battleships or large cruisers. At each of 
the two establishments, Kure and Yokosuka, a 
third-class cruiser has been commenced, but nothing 
larger seems to be as yet in contemplation. All 
these three Government establishments, on the 
other hand, have magnificent graving docks; at 
Yokosuka there are two, while a third is in course 
of construction which will be capable of accommo- 
dating any warship at present afloat or belonging 
to any nation; at Kure there are also two; at 
Sasebo one large graving dock is just completed, and 
a larger is in progress ; there are, besides, a special 
graving dock for small craft, an iron floating dock 
for torpedo-boats, and a steel floating dock, under 
construction in England (at Messrs. Swan and 
Hunter’s, on the Tyne), for torpedo-boat destroyers. 
At Kure and Sasebo the docks at present working 
are just short of accommodating the largest Japanese 
warship. 

Among the shipyard machines newly installed in 
each of the Government dockyards is a set of 
plate rolls some 24 ft. in length; modern plate- 
edge planers stand beside them, having a length to 
suit. In one case there is a modern keelplate 
bender, but for the cruisers in hand at Yokosuka 
and Kure the keelplates are being set by hand ; 
hydraulic plant is used, but rather as an offshoot 
from the boiler-shop than as an integral part of 
shipyard equipment; the woodworking machines 
for sawmill and carpenters’ work are well up to 
date, but for the joinery department very few 
are used, hand skill—the legacy, of the past— 
being still predominant. Naturally, where changes 
from the past to the present have been rapid, 
Japan presents some curious contrasts in the em- 
ployment, close alongside, of the antique and the 
modern ; at one place a log of hard wood is being 
ripped into planks by a somewhat diminutive (top) 
sawyer ; at another the trench for the wall of a 
dry dock is kept clear of water by a series of 
ancient treadmills, each worked by one man, each 
receiving the water from its predecessor, and ad- 
vancing it to a slightly higher level. At both 
Yokosuka and Kure there are Siemens furnaces 
capable of producing some 10 tons of steel in each 
case ; this material is used exclusively for castings, 
and at present the sterns and stern-posts of the 
two third-class cruisers are being cast from it. In 
the engine shops, again, the machines are of a 
nature best adapted to a variety of repairs and 
replacements, and are not of the heaviest descrip- 
tion. In the boiler shops, where replace cylin- 
drical are seen side by side with water-tube boilers, 
vertical plate rolls, large and modern, are well in 
evidence, together with hydraulic and pneumatic 
plants. In none of these establishments is there 
any attempt at electric distribution of power ; a 
light installation being all that is done with this 
medium. 

There is no doubt that the Japanese gentlemen 
holding the highest positions at these Government 
dockyards would be only too glad to be allowed to 
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extend the plant and to be intrusted with larger 
work ; they have all had European or American 
experience in the superintendence of Japanese war- 
ships built abroad, and are keen observers of ad- 
vances made elsewhere. Under present conditions, 
however, it is to the private shipyards that one 
must look for the greatest advances in machines 
and methods, and the closest approach to modern 
practice. As with the Government yards, so too 
with the private, repair work has in the first in- 
stance engaged most attention, the building of new 
ships being an adjunct encouraged and fostered (in 
some cases called into being) by the subsidies ob- 
tainable. At present there are some five principal 
private shipyards, respectively situated at Naga- 
saki, at Kobe, at Osaka, and two at Uraga. At the 
first-named place the works belong to the Mitsu 
Bishi Company, reputed the wealthiest private com- 
pany in Japan and having at its head Baron Hisaya 
Iwasaki, a man of great enterprise and resource. 
They are spread over three separate districts in 
and near Nagasaki, one having a fine large graving 
dock and shipyard, the second a smaller graving 
dock and engine works, the third a repairing 
slip. The area of ground occupied in the first district 
is by far the largest, and amounts to fully 80 acres; 
on this ground the arrangement of building slips 
allows for four ships under construction at one 
time ; on one side it is bounded by a steep hill, 
which, to some extent, hampers the best disposition 
of these slips. Among the modern machines with 
which this shipyard is supplied are the following : 
A set of 26-ft. rolls, several large plate-edge planers, 
a keel-plate bender, a joggling machine, a large 
hydraulic punch, with columns widely spaced for 
flanging purposes. Hydraulic riveting is-used for 
frames ; a pneumatic installation is in hand for 
trial purposes, at least in the matter of riveting, 
caulking, cutting, &c., and some steps have been 
taken towards power distribution by electricity. 
For saw-mill and carpenters’ work the machines also 
are of the most modern description ; but, as in the 
Government yards, there are very few machines 
exclusively for joinery purposes, the work in this 
department being done now, as it has been in the 
past, wholly by hand. At the engine works are 
sheerlegs to lift 100 tons, hydraulic riveters with 
some 8 ft. gap, and vertical rolls some 12 ft. in 
height. The largest steamer—the Iyo Maru— 
ever built at Nagasaki has just been launched ; she 
has a length of 445 ft. between the perpendiculars, 
and a gross tonnage of 6300; her owners are the 
Nippon Yusen Kaisha, for which company also a 
still larger steamer is in preparation at the same 
works ; the gross tonnage of this larger boat being 
some 10,000 tons. 

At the Kobe works, the principal proprietor of 
which is Mr. Kawasaki, the shipyard and engine 
works are situated in close juxtaposition. There 
is a graving dock in course of construction ; unfor- 
tunately, the site lies in loose sand, and a good 
deal of trouble has been encountered in dealing 
with this mobile material; the difficulties have 
now been overcome, and the dock is in a fair way 
towards early completion. The modern tools at 
these works are of much the same class as those at 
Nagasaki, but in some instances they are not yet 
installed, though.lying ready for the purpose ; 
rearrangement of plant and building of new shops 
and sheds marking the present order of things. 
Last year their output was 6616 tons, but this 
year it will run to a smaller total. 

At Osaka the principal shipyard is connected 
with the so-called Osaka Iron Works. Until last 
year their operations were largely restricted to 
repairs ; these were carried on in a confined space 
at some little distance up the reach of the river 
separating the town from the sea. Osaka, how- 
ever, has a grand harbour scheme in hand, to cost 
fully two million sterling, part of the money being 
supplied by Government. When this scheme is car- 
ried out, breakwaters erected, and bars removed, the 
draught of water for steamers, instead of being 
limited, as now, to some 14 ft. at high tide, will 
be practically unlimited, and the harbour will be 
available for war and merchant ships of any size. 
At a convenient spot, in the neighbourhood of the 
new harbour works, the Osaka Iron Works has 
started its shipyard ; the site is well chosen, and 
there is plenty of room for future growth. The 
machines at present installed on this site are neither 
so large nor so varied as those comprising the plant 
at Nagasaki and at Kobe; there is, however, a 
small hydraulic installation, including a powerful 
pump used for flanging purposes ; in course of 





preparation, also, is a modern pneumatic plant. 
The work both in hand and in prospect, also, is of 
a smaller description than that at the shipbuilding 
centres previously mentioned ; the most noticeable 
features of the yard being the situation—admirably 
chosen and at an opportune time—and the energy 
with which such work as at present suits the 
district has been carried out. The engine and boiler 
shops are still situated at the locality which, until 
last year, was the principal working centre of the 
company. 

At Uraga, near the entrance to the Bay of Tokio, 
are situated the other two principal shipyards. 
The one belongs to the Ishikawajima Company, 
the headquarters of which are at Tokio, and the 
other to the Uraga Dock Company. Each of 
these shipyards is at present furnished with one 
fine graving dock of large size, and the latter com- 
pany hasa second and larger dock in contempla- 
tion. For repair work they compete keenly one 
against the other, and against the Yokohama Dock 
Company ; the latter company has its docks at 
Yokohama, the only port of the district for ocean- 
going steamers; ships docked at Uraga have 
usually to be shifted from Yokohama for the pur- 
pose. Attempts have been made to bring about a 
combination of the two Uraga companies, but so 
far the attempts have not been successful. In both 
the yards new plant of most modern description 
has been installed and is in process of installation, 
the Uraga Dock Company having in hand a com- 
plete reconstruction of shops and sheds ; the area 
to be covered by the completed works, including 
the shipyard, the two docks, engine-shop, and 
boiler-shed, is fully 17 acres. At the Ishikawajima 
yard pneumatic power is actually now employed in 
the shipyard for the purpose of rimering and 
caulking ; it has been tried also for riveting, but 
this is stopped until the men shall have had more 
experience of the simpler operations. This yard 
rightly claims to be ahead of all others in Japan in 
the application of pneumatic power to shipwork. 
The engine and boiler-shops of the company are at 
a distance from the shipyard, being situated at the 
headquarters at Tokio. 

As compared with shipyards at home, the small 
number of building slips compared with the size of 
the establishments is very noticeable. At Nagasaki, 
with an area in the shipyard alone of 80 acres, the 
building slips number not more than four. At 
Uraga, with an area for shipyard, two docks, 
engine and boiler shops, of 17 acres, two building 
slips only are contemplated. The explanation of 
this is not quite easily supplied ; it seems to leave 
something for the economical developments of the 
future. 

Wages are low compared with other countries, a 
sum equal to 1s. 8d. per day being a good day’s 
wage for a skilled mechanic; low though they 
appear, they are said to be nearly double what they 
were before the late war. Piecework is not 
common. The average time worked is sixty hours 
a week; Sunday is usually a holiday ; when work 
is urgent the Sunday holiday is forgone, and wages 
paid the same as for other days. In some dis- 
tricts Sunday work appears to be the general rule ; 
but in them two days a month, determined by their 
local importance, are observed as holidays. 

At Nagasaki, Baron Iwasaki has devised and 
adopted a method of supplying his works with 
suitable apprentices, which seems both far-sighted 
and public-spirited. At an initial cost of some 
5000/., and an annual expenditure of 500/. or 
more, he has established a school for the education 
of boys, principally the sons of his workmen, 
between the ages of twelve years and seventeen. 
The intention is to enter some fifty a year, and give 
them a five years’ course of instruction, a good 
general education being combined with such 
specialisation as shall lead on ultimately to a suc- 
cessful apprenticeship. Boys at this school are 
educated gratuitously, and at the end of their 
schooling are under no bond to enter the works. 
The school has existed for only three years, so that 
the practical advantage of it has yet to be tested. 
At present one must be content to admire the con- 
ception, waiting a little yet for its test as a means 
to a very desirable end; at the same time, it is 
worthy of remark that an industry, somewhat newly 
entered upon, will have a fair chance of success, if 
the chief men engaged in it are looking not simply 
to an immediate return for their money, but still 
more to an ultimate advantage, derived from a 
systematic improvement in the education and 
intelligence of their workers. This would be the 





case with an industry started in any country of the 
world, and is not the less so with one initiated under 
the peculiar circumstances pertaining to commercial 
enterprise of the Far East. 








SULPHATE OF AMMONIA, 

THE formation of the Mond Power Gas Com- 
pany, and the potentialities which their process 
possesses in the way of largely increasing the 
present output of sulphate of ammonia in the 
United Kingdom, is a matter of some importance, 
both to old manufacturers of this chemical and to 
those who purchase it for manurial purposes. 

The question has been frequently asked as to what 
effect the extra output of sulphate of ammonia will 
have upon the market for this body? Naturally, the 
profits to be reaped from the sale of the chemical, 
and upon which the prospects of the company will 
to some extent depend, have been based upon the 
existing price, which in round figures is 101. 15s. 
per ton. The important point that arises is whether 
the increased production will not upset the stability 
of the market and cause a substantial drop. Pre- 
vious market variations have depended upon factors 
which it would be difficult to disentangle, and there 
is good reason for hesitation in affirming any direct 
sequence of cause and effect. In 1882 the price 
slightly exceeded 201. per ton, while in one succeed- 
ing year it dropped to the unremunerative figure of 
71. We do not think we are in error in attributing 
the recovery of the prevailing price, to the increased 
demand for the substance in the Colonies, and also 
to the eftorts made by manufacturers to keep the 
output within the limits of the prospective demand. 
Exports to the Continent of Europe have indeed 
fallen off, but this has been more than counter- 
balanced by the new colonial markets. With regard 
to the production in Great Britain, a few figures 
may prove interesting, the point to be noticed 
specially about them being that the last yearly in- 
crease in the output is very small compared to that 
obtaining in earlier years. 


Output in 
Year. Tons. 
1891... 143,606 
1893... 152,762 
1897... 198,280 
1899 .. 208,481 
1900... 213,726 


The sources of supply of the ammonia are to be 
classed under four main heads, which, with their re- 
spective outputs of the salt, are as appended : 


1900. 
Gas works... ii 142,419 
Shale oil works ... 37,267 
Iron works ¥Y ae ve a5 14,959 
Coke ovens and carbonisng works ... 17,081 


It will be seen from these figures that, in spite of 
the great progress made in electric lighting, the 
gas residual industry shows no signs of falling off, 
and remains the main source of our ammonia. It 
will further be noticed that in point of production 
the coke-ovens and carbonising works with which 
the Mond gas production will have to be classed come 
almost at the bottom of the list. To pass now to 
the most important point in our subject, looked at 
from a commercial as well as ascientific standpoint, 
we have to consider the relative economy of these 
different sources of ammonia with regard to the 
actual amount of the nitrogen originally existent in 
the coal which is converted into ammonia. It has 
long been somewhat of a slur upon the vaunted 
progress that industrial chemistry has made of 
late years that the amount of nitrogen actually 
recovered as ammonia in coal-distilling processes 
has only been about one-tenth of the theoretica!ly 
available quantity ; the figures, therefore, said to 
be obtained by the Mond gas process are of more 
than ordinary interest, indicating as they do such 
a notable advance in a desired direction. In an 
article published in a popular paper it is stated that 
by the Mond process practically the whole of the 
nitrogen is obtained as ammonia. There is, of 
course, much virtue in the word “‘ practically,” and, 
besides, we need not examine too closely its use by 
an anonymous writer. We prefer to take the 
figures given in the prospectus of the Power Gas 
Company, Limited. It is there stated that ammo- 
nium sulphate equal to 8s. on the ton of coal is 
obtained—that is, at the market price of the 
sulphate. Now, if we take 1 per cent. as the 
average amount of nitrogen in coal, this would work 
out at rather less than half the theoretical yield of 
202 1b. of sulphate per ton of coal. Of course, the 
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average nitrogen in the common slack used in the 
Mond producer may not be 1 per cent. ; it may 
vary on one side or the other, and so we cannot 
talk too exactly about the results obtained 
compared with the yield in gas works, for in- 
stance ; but, at any rate, it can be said that it 
shows a great advance in the recovery of ammonia, 
because in the ordinary way not more than 10 per 
cent. of the theoretical yield is recovered. This is 
because, unless steam is present, the nitrogen either 

asses away in the free condition or remains behind 
in the coke. This fact of it passing away in the 
free condition in the smoke of our household fires 
is the sunken rock on which were wrecked those 
enthusiasts who proposed schemes for recovering 
untold wealth from the coal burnt in our town 
grates. 

To pass on, however, to one or two practical 
matters of importance in connection with the 
manufacture of sulphate by the Mond process ; it 
is by no means clear that, if an increased demand 
arises, the present low price of the waste fuel used 
will be maintained. As a matter of fact there is 
but a limited supply of this quality of fuel, and for 
the evolution of the Mond process it bas been 
obtainable at a cheap rate, as no other demand 
existed to any extent. If, however, we take it for 
granted that Mond gas will be used as largely as 
the prospectus indicates, it is probable that the 
price of the fuel will be enhanced, with a pro- 
portionate decrease in the published economy of 
the process. This is, of course, mere supposition ; 
but it seems advisable to draw attention to it as an 
important factor. Again, it must be noted that 
whatever the price of the fuel and the selling price 
of the finished sulphate, the expenses of manu- 
facture will remain practically stationary. These 
expenses we may put down at 31. per ton, a figure 
which is hardly susceptible of diminution, seeing 
the state of the vitriol manufacture and the increas- 
ing tendency to rises in the price of labour. As 
mapy of our readers may be innocent of any know- 
ledge of the manufacture, it will tend to complete- 
ness if a brief synopsis is appended. The process, 
chemically speaking, really is simplicity itself, the 
direct combination of ammonia gas with sulphuric 
acid being readily affected. By one method—that 
of direct saturation—the acid is added to the gas 
liquor without any previous distillation ; but this 
procedure, although it is economical in plant and 
time, gives rather an impure product—ammonium 
sulphocyanide being not the least disagreeable 
constituent, it having been proved injurious to 
vegetation. It may be taken that this method is 
but rarely employed now, as its supposed economy 
has been proved to be fallacious. The second and 
more usual method is to distil the liquor, either 
with or without lime, in upright iron cylinders, 
whence the gas passes pure into the saturator 
containing the acid. Here the salt which crystal- 
lises out in the liquor is taken out from time 
to time, and put aside to allow the mother liquor to 
drain off. Where the acid contains arsenic, the 
salt has a yellow or grey tinge, which is con- 
sidered objectionable. Usually, brimstone acid 
free from arsenic is employed where the best 
white is required. As an alternative to using 
brimstone acid or de-arsenicated pyritic acid, it 
has been found possible to manufacture acid from 
coal bearer or ordinary coal measure iron pyrites. 
In one neighbourhood this has been done success- 
fully for years, the pyrites being obtainable in the 
neighbourhood of the factory where both acid and 
ammonium sulphate are made. 

Space does not permit of further reference to the 
manufacture, though it may be added that the sul- 
phuretted hydrogen which the gas liquor contains has 
always been an objectionable feature, and now it has 
to be dealt with, under the provisions of the Alkali 
Acts, to the advantage of dwellers in the vicinity of 
the works. ‘To glance now at one or two economic 
considerations of importance, surprise has been 
expressed in some quarters that so much of our 
output of sulphate of ammonia is exported. Much 
more, it is argued, should be used by the British 
farmer than is at present the case. In this 
respect we lag behind our European neighbours ; 
our farmers are slow in the purchase of fertilisers, 
and their desire for extended periods, in which to 
pay their accounts, has made the fertiliser mer- 
chants somewhat disinclined to push business. 
It may be stated that we export ious two-thirds 


of our yearly production, a good deal going to 
tropical countries ; but in connection with this fact it 
must be borne in mind that the value and the 





profits of the crops, or, better to say, the produce, 
raised are, in most cases, considerably higher than 
accrue from, say, wheat growing in England, and 
the disbursement on fertilisers causes therefore less 
searching of heart, or cogitation as to the real neces- 
sity of the outlay. 

The statistics which are available go to show 
that Germany is by far the largest user of the 
manure we are discussing, the home production of 
105,000 tons being supplemented by imports of 
about a quarter this amount. We must wait and 
see what effect the technical education which is 
being slowly drummed into the British farmer will 
have upon the increased use of fertilisers ; in the 
meantime it does not appear to us that the increased 
output of sulphate to be anticipated with the ex- 
tension of the Mond gas plant will find a ready sale 
in this country, that is, at present prices, though it 
may be that the export trade is capable of consider- 
able expansion, and that any difficulty that we 
see in the way of disposal is chimerical. Time 
alone will show, and, at any rate, no harm will have 
been done by pointing a finger of warning to possi- 
bilities. Reference has already been made to the 
proposed schemes for recovering ammonia from 
household grates, and in this connection some 
figures by Professor Grandean may be given here. 
He computes that the world’s production of coal in 
1898 contained 6,630,000 tons of nitrogen, corre- 
sponding to 40,000,000 tons of sulphate of ammonia. 
The theoretical production of sulphate in Europe 
alone from this source he puts down at a capacity 
of about 1 Ib. per acre for 422 million acres of land. 
We give these figures as an example of what 
scientific calculations can effect in their dealing with 
possibilities. The worst of such figures is that 
they are apt to be seized upon by people with prac- 
tically no technical knowledge and utilised as a 
goad with which to stir us up from our supposed 
lethargy in the matter. We have no intention of 
pointing out the various reasons why such wholesale 
recovery of ammonia is quite impracticable. To 
say more regarding the manurial value of this salt 
for various crops would be an entrenchment upon 
matter somewhat outside the scope of this journal, 
though it may be mentioned that, except for 
manurial purposes, there is but a very small amount 
used, and this may be taken as negligible as far as 
any effect it may have upon consumption or prices 
in the near future. 





NOTES. 
WateER TRANSPORT IN CAPILLARY TUBES BY 
Sratic Evecrricity. 

In spite of the popularity of frictional and induc- 
tion electric machines, we do not hear much of good 
work on static electricity. Oneshould have thought, 
for instance, that the following observation by 
Selim Lemstrém, well known through his researches 
on atmospheric electricity and auroral displays, 
would have been recorded long ago. He published 
a preliminary note three years ago ; a fuller account 
has now appeared in the Annalen der Physik, 1901, 
vol. v., page 729. <A beaker, half filled with water, 
is placed on a zine plate ; a strip of tin-foil reaches 
from the water over to the zinc. In the water stands 
a capillary tube, 4 millimetre in bore. Over this 
tube, in the continuation of its axis, is held a 
copper needle, point downwards, encased in an 
ebonite tube. the apparatus is connected with a 
Wimshurst machine tt modified construction, and 
Leyden jars and other parts are added. There is 
always an air gap, sometimes of great width, be- 
tween the water in the capillary and the needle 
point. When the positive current travels from the 
water to the point which is connected to the nega- 
tive terminal, water is carried up the capillary, so 
that a series of drops ascend in the tube, ebb- 
ing away again under the influence of gravity. 
This transport is still visible when the point 
is 75 centimetres (about 30 = above the water. 
When the poles are reversed, no ascension of 
water is noticed, but some formation of drops is 
still discernible. The upper part of the capillary 
is examined with the aid of a microscope. The 
quantity of water transported is proportional to the 
current intensity, measured in a spark micrometer, 
and also to the time during which the current acts ; 
this latter proportionality holds, however, only for 
a few moments owing to the opposing effect of 
gravity. When all earth connections of the inachine 
or apparatus are interrupted, the meniscus remains 
stationary. Salt solutions are also transported, but 
the bulk is smaller than in the case of water, This 





transport of material particles was studied by Mr. 
G. Quincke in 1861, and seems to have been 
neglected since. The capillary currents may play 
a part in the supposed influence of atmospheric 
electricity on the growth of plants. In former 
experiments, Lemstrém had covered experimental 
beds with wire netting. These experiments have now 
been taken up again, and the wire nets are fitted 
with needles, pointing downwards. 


THE PHOTOGRAPHOPHONE, OR ELECTRIC ARC 
KINEMATOGRAPH. 


The speaking arcs of Simon and of Duddell have 
induced Ernst Ruhmer, of Berlin, to turn the 
kinematograph on the electric arc. The arrange- 
ment is described in the Amnalen der Physik, 1901, 
vol. v., page 803. The arc is produced between 
two horizontal homogeneous carbons on a 220-volt 
circuit with resistance in series. The arc circuit 
further comprises an induction coil of 900 turns of 
2-millimetre copper wire, surrounding an iron core, 
and a microphone or a liquid interrupter in a shunt ; 
thus intermittent currents are superposed upon the 
contiiuous currents. In front of the arc is a slit, 
1 or 2 millimetres in width, formed by pieces of 
sheet metal ; further off is the kinematograph. 
The slit produces an image of the two carbons on 
the ground glass. When the kinematograph is in 
motion, the arc appears as a bright continuous 
band, the bright border on the one side marking 
the positive crater. When the arc hisses, the band 
becomes wavy, but the positive boundary keeps 
straight. The liquid interrupter cuts the band into 
rectangles of varying lengths ; 1.e., the rectangles 
are first increasing, and then decreasing in length, 
while the dark spaces between the rectangles (the 
periods of interruption) do not appear to vary 
in length. When the arc is blown out by an 
electromagnet, the arc images seem spontaneously 
to relight again without becoming altogether 
extinct, as long as the noise resembles whistling ; 
when the arcs make a rattling noise, they show 
distinctly separated drawn-out flames. When the 
experimenter whistled into the microphone, some 
1500 vibrations could be counted on the band of 
the arc image. Ruhmer finally talked into the 
arc, the apparatus being so arranged that a lens 
produced an image of the steady arc in the shape 
of a very fine bright line running right across the 
film, which was travelling at the rate of 3 metres 
per second. ‘To reproduce the impression thus ob- 
tained, Ruhmer uses the same box camera, with its 
two pulleys, the upper one of which is rotated by 
an electric motor. But the are now serves as the 
projector lamp, and the film travels with the same 
speed as during the exposition, in front of a~ 
selenium cell of high sensitiveness. The variations 
in the light intensity of the photo-phonogram are 
then converted into variations in the resistance of 
the selenium cell and of the current intensities in 
its circuit ; and speech, the author states, is repro- 
duced in two telephones coupled in series, with 
surprising distinctness. The tones are louder than 
in the Poulsen telegraphone, which we described 
last year, and the character of the voice is well 
preserved, we read in Ruhmer’s paper. This is 
certainly astonishing, though we ought to know by 
this time that almost everything can be made to 
speak electrically. 


RAILWAYS IN CHINA, 


Now that aftaira have somewhat settled down 
in China, those who take an interest in the in- 
dustrial development of that vast Empire, with 
its immense resources, are naturally anxious to 
know what is being done and what are the 
prospects of the immediate future. The Consular 
reports published by the Foreign Office contain a 
good deal of interesting matter, but few take the 
time to go through them, That by the Acting British 
Consul at Soo-chow, states that the railway from 
Shanghai to Soo-chow, and thence to Chinkiang and 
Nanking, the concession of which was granted nearly 
four years ago to an English company, has not yet 
been commenced. The terms were still under dis- 
cussion when the Boxer troubles broke out, and the 
political outlook has not been sufficiently encourag- 
ing since to induce investors at home to put money 
with any confidence into Chinese enterprises. Yet, 
the Consul thinks the railway is one which ought to 
pay handsomely. Its total length will be about 
250 miles, and as, beyond the construction of a 
number of short bridges, there are no engineering 
difficulties of any kind to be encountered, it ought 
to be built at very reasonable cost. The railway 
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will have to compete with the canals, and as its 
proposed route lies along the banks of the 
most important of these waterways, the com- 
petition will be keen. Probably the most con- 
servative force in China is not the official 
element, as foreigners generally suppose, but the 
great body of workers of all kinds who would be 
displaced if railways and other Western methods 
of conducting trade and industry were introduced. 
Indeed, in Chinese records we find a statement of 
the beginning of an industrial revolution, some 
hundreds of years ago, but it was stopped by the 
officials because of the social problems which they 
feared it would raise. We must remember that 
many of the inventions of recent years have been 
known, in a primitive way at least, to the Chinese, 
and a favourite expression among them, when any- 
thing new is shown, is that they have ‘‘ all the same 
as that in Peking.” The Consul at Soo-chow thinks 
that the traffic, both in passengers and goods, is 
large enough both for the railways and the 
canals, The population of that portion of Kiangsu 
is very dense indeed, and the fertility of the land 
is extraordinary. ‘The fares and freight charged 
will have to be very low. At present the compe- 
tition between the various steam launch companies 
has reduced passenger fares on all inland water- 
ways to an absurdly low rate; and therefore, 
although the passenger traftic is very great, the 
launch companies would soon be bankrupt if they 
depended only on this class of fare. The fares 
charged by the Imperial Chinese Railway in the 
north average id. a mile for second-class passengers 
and 4d. a mile for first-class passengers. The 
Consul believes that if similar rates are charged 
on the Soo-chow line, or, better still, if a third 
and still cheaper class is started, there is no 
doubt that a very large proportion of the passenger 
traffic would be attracted to the railway. The 
Peking and Tientsin line has shown that the Chinese 
appreciate the speed and comparative comfort of 
railway travelling, and there is no reason why they 
should be different in Kiangsu. The goods traftic 
will be more difficult to capture, but the protection 
which the railway will afford from the delays and 
rapaciousness of the likin officials ought to be a 
great inducement to traders to make use of it for 
their goods. Tne Consul believes that none of the 
numerous other railway schemes, now talked of in 
China, have fairer prospects than this line. 


Tue Dancers or Evectrric Rariways. 


The fire which took place on Monday, December 23, 
1901, on the Laveegualé )verhead Railway, has raised 
considerable apprehensions in some minds as to the 
safety of other electric lines, On the publication 








of the news it was felt that if six lives could be lost 
by the burning of a train within 80 yards of a station, 
in a full-sized tunnel, in which there was ample room 
to pass round the train, a very much greater 
disaster might easily occur in a ‘‘tube.” In the 
latter case there are no side doors to facilitate 
escape, and even if there were, there is not sufli- 
cient room to pass, because there is very little 
clearance between the carriages and the tunnel 
lining. But the evidence given at the Board of 
Trade inquiry has put quite a different complexion 
on the affair, and has shown that not only were the 
conditions at Liverpool less serious than was at 
first assumed, but also that there is very little like- 
ness between the Overhead Electric Railway and 
the tube railways of London. The former railway 
was opened nine years ago, and consequently its 
equipment is, in a sense, antiquated. As its name 
implies, it runs on an elevated structure. At one 
end, however, it descends below ground,. and is in a 
tunnel. It was in that tunnel that the fire happened, 
and its effects were immensely increased by a gale 
that rushed through the opening, fanning the flames 
to extreme violence, If there had been no draught, 
it is probable that a bucket of water would have 
sufficed to stop the fire. The train consisted of 
three cars, of which the first and last were provided 
with motors, These cars were not locomotives— 
that is, they were not devoted solely to tractive 
purposes, but carried passengers also, The bodies 
were built of wood, and the motors were placed 
below the floors, The motor which failed had been 
on the line for nine years, and although it had been 
extensively repaired, it was substantially the same 
machine as at first. For some reason, which can 
only be conjectured, it blazedup. The driver does 
not seem to have realised the conditions, for although 
the train stopped in consequence of the ‘‘ short” at 
the faulty motor, he switched on the current at least 
three times, and each time there was a big flare in the 
rear motor, The last time the fire persisted ; evi- 
dently it had got a good hold of the woodwork, and 
under the influence of the great draught it spread 
quickly, The passengers then became alarmed, and 
alighted, there being some 15 or 18 of them. It 
was only ashort walk to the platform at Dingle 
Station, and some of them went out of the station 
and away, apparently not thinking that anything 
was seriously wrong, and that the railway servants 
would soon extinguish the fire. Others stayed on 
the platform to watch the blaze, while some re- 
mained by the train with the same object. There 
was a opportunity for escape. According to 
Mr. S. B. Cottrell, the manager of the line, there 
was half an hour during which it was quite easy for 
the passengers to take their departure. There 





was, however, some discrepancy about the time ; 
and if we reduce the interval to 15 minutes, it is 
clear that the two who lost their lives had five 
times as long as they needed to make their escape. 
The four railway servants who lost their lives 
evidently considered it their duty to stand by the 
train and endeavour to extinguish the fire. It is 
not known exactly how they were occupied, but 
there is evidence that they fetched water. Ap- 
parently the smoke increased very suddenly, and 
they had to retreat. Unfortunately, in the dark- 
ness they took a wrong turning, and missed their 
way out, and so were suffocated. From these facts 
it is seen that the accident was not so sudden and 
awful as one first imagined. There was ample 
time for all to leave. If the train had been drawn 
by a locomotive, as is usually the case on a tube 
railway, there would have been no fire to speak of, 
as there would have been nothing to burn except 
the insulation on the motors, for everything else 
would have been of metal. Further, if the electric 
motor had been of a modern type, it would have 
been ‘‘ironclad’’—that is, enclosed in an iron box, 
which would have kept the fire within very small 
limits. The motor might have been destroyed, and 
the box made smoking hot, but that would have 
been the extent of the damage. The public may 
certainly dismiss from their minds the fear of a 
like disaster happening ina ‘‘tube.” It was just 
the fact that the Liverpool train did not fit the 
tunnel, and so choke the draught, that caused the 
fire to spread. There were three coincident causes 
for the fire—a strong draught, an unenclosed motor, 
and a wooden floor—and if any one of these had 
been absent, the result of the short current wou!d 
have been unimportant. Ona tube train not one 
of these three causes exists, and consequently such 
an accident cannot occur there. 





THE MILITARY SELF-PROPELLED WAGON 
TRIALS 


On the present page we illustrate the mishap that 
happened to the steam wagon built by Messrs. Foden 
and Sons, and which was engaged in the Ja‘e competi- 
tion for self-propelled lorries organised by the War 
Office. This vehicle was described on page 779 and 
illustrated on page 794 of our last volume. It will 
be remembered that the Foden wagon was started to 
make the round over some very rough ground in the 
Long Valley, Aldershot, but it came to grief in cross- 
ing a ditch, striking the steep bank of the opposite 
side with considerable violence, so that the fore- 
carriage became detached from the other part.* 
Our illustration is taken from a photograph, which, 
however, does not give an adequate idea of the 
formidable nature of the obstacle. The trench was a 
veritable ditch with steep sides, and it is difficult to 
imagine how any self-propelled vehicle, with wheels 
of the size of those of the Foden wagon, could be 
expected to take it ‘‘in its stride.” We believe, 
however, that the conditions of the competition laid 
down by the military authorities were that there was 
no time limit laid down. Mr, Foden elected to charge 
the obstacle, and, indeed, appeared to select the 
most difficult spot. The wagon was ultimately towed 
out by a powerful traction engine, when it was found 
that the repairs needed were not of a very serious 
nature, 

The report of the military authorities on these trials 
will be looked forward to with much interest. It is 
generally understood that the first prize of 500/. and 
second prize of 250/, will be amalgamated into one 
amount and then divided between the Thornycroft 
Steam Wagon Company’s lorry No. 6, and the Foden 
vehicle, which we now illustrate. The third prize 
will, it is reported, go to the Straker Steam Vehicle 
Company’s steam wagon, 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1901. 

Tun first year of the century marks a record in the 
volume of ship tonnage constructed in the works of 
the United Kingdom, the production in round figures 
being — to 1,810,000 tons, in which are included 
37 warships, which collectively make up 211,542 tons 
displacement, as well as 97,135 tons of fishing, pleasure, 
and other craft, such as tugs, dredgers, and barges, 
which can scarcely be classed as merchant ships. Thus 
we have as freight and passenger carriers over the seas 
and around the channels an addition from British 
yards alone of rather over a million and a half tons 
gross register, whereas the total wastage of ships from 
all causes throughout the world seldom exceeds 
$20,000 tons; and as foreign nations are now more 
than ever supplying from their own works renewals 
for their own losses, it follows that the net addition 
to the world’s fleet is very considerable, and in. 





* See ENGINEERING, vol. Ixxii., page 843 
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volves a serious problem for shipowners. Leaving 
this side issue for the moment, and confining our- 
selves to the main features of the year’s work, we 
may note that size rather than speed or artistic naval 
construction is the characteristic of the new ships. 
In the Celtic, of 20,904 tons, we have the largest 
liner in the world—eight merchant steamers were 
over 10,000 tons; but Germany in the Kronprinz 
Wilhelm has again the record for speed, her 23.21 
knots, being comparable with the 234 knots and 
23 knots of her two predecessors of former years, from 
the same German works of the Vulcan Company at 
Stettin, and with the 22 knots of our fastest British 
liners. Excluding warships, we have only added two 
or three really fast vessels. But the year, so far as the 
United Kingdom is concerned, is relieved from mono- 
tony by the fact that within the twelve months the first 
steam turbine-driven merchant steamer has demon- 
strated Parsons’ success, for the King Edward is to be 
replaced on the Clyde estuary excursion traffic by 
a larger vessel, similarly propelled, while she comes 
south for Thames traflic to Continental watering 
places. At the sametime two yachts are being fitted 
with turbine machinery—one of them for that modern 
genie of shipbuilders—Sir Christopher Furness, and 
one may recognise in these facts one of the most 
suggestive portents in this opening year of the cen- 
tury. 

The increase in tonnage this year over preceding 
years, especially over 1900, is the more remarkable as, 
in accordance with our intention stated a year ago, 
we have tried resolutely to get builders to accept the 
Board of Trade standard for all purposes. Such uni- 
formity is desirable, but a few firms think that the gross 
tonnage, excluding deck erections, is ‘‘ scientifically 
incorrect.” One firm writes : 


“The deadweight, the earning power, the cargo — 
city for measurement, the accommcdation, the weig it, 
strength, and every detail depends upon what we term in 
ashipbuilder’s office the gross tonnage; that is to say, 
before the special deductions allowed by the Board of 
Trade for certain spaces when not occupied by cargo come 
into force. We are surprised that a scientific paper like 
yours should apparently overlook such an important ques- 
tion. Ina large Atlantic steamer the gross register as 
now given by the Board of Trade overlooks thousands of 
tons of deadweight and thousands of tons of capacity 
which is clearly absurd. You see, therefore, you are quite 
wrong in trying to get everybody to accept this basis for 
the Board of Trade official register.” 


This letter may not have been written for publica- 
‘tion; but there is such a refreshing vigour about it 
that we felt we were not justified in withholding it. 
We cannot give the name of the writer, but the firm 
does not build large Atlantic liners: twoof Harland and 
Wolff's ships would exceed their total tonnage, includ- 
ing erections; and the Belfast firm is only one of the 
many who asked us to adopt the Board of Trade 
tonnage. The firm whose letter we have quoted may 
be surprised; but 98 per cent. of the builders would 
have been more surprised if we had taken another 
course ; and proof of this fact is found in the circum- 
stance that only three firms have ignored our request 
for the Board of Trade tonnage ; and one or two others, 
including that from whom we received the letter 
quoted, have given us both tonnages. In all cases 
we have accepted the Board of Trade tonnsge, but 
where we have not got it we give the figure sent, It is 
impossible to estimate the register, from gross, tonnage. 
The keen discussion raised is a convincing indication of 
the existence of the spirit of emulation and of the desire 
for such a review of trade as we publish ; but at the 
same time the information is voluntarily furnished, so 
that in seeking a uniform standard we chose that 
accepted by the great majority of firms, especially as 
it was an official basis. We are certain the few 
firms still dissenting will agree to fall in with 
the majority, for we cannot accept the view that 
they include the “erections” merely to stand 
higher than their neighbours, who do not. Even 
tonnage is but a poor basis for comparing the worth of 
the work done, There are ships and ships—the 
modern tank with severe simplicity, and the superbly 
finished yacht or liner; but a ton is a ton. In the 
ordinary tramp steamer, say, of 6000 tons, which repre- 
sents a lege proportion of the shipbuilding work, the 
number of Aa sere hours spent in construction 
from first to last is from 200 to 230 per ton of 
builders’ finished weight, whereas even in the inter- 
mediate liner with ee handsome a 
tion for passengers, the time spent per ton is abou 
400 neh per on ‘of finished builder's weight. In 
warship work the time is seldom less than 700 hours 
per ton, so that in comparing the relative value of 
the work of different firms this ought to be taken 
into account. The 50,000 tons of one firm may thus 
be equal to the 90,000 or 100,000 tons of another. 
Perhaps the best measure would be the total value of 
the work done and a record of the profit earned ; and if 
each firm will supply us with such details, we should 
be at once able to gratify curiosity. If builders 
would add also notes of their ships which have been 
lost during each year, their position on the Table 
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rai | 1901, | 1900. | 1899. 1898. 1997. | 1896. 1895. 
tons | tons | tons tons tons tons tons 
Steamers*.. .. ..  «.  «.  «., 1,688,723 | 1,622,062 | 1,638,074 | 1,565,305 | 1,040,769 | 1,256,312 | 1,003,056 
Seillingshipp .. .. .. .. «| 62,818 | 84,6658 | 36,688 34,957 70,085 70,233 66,138 
Totals .. .. ..  .., 1,746,036 | 1,656,620 | 1,674,657 | 1,600,962 | 1,110,854 | 1,326,545 | 1,069,194 
Her Majesty’s Dockyards ... “a Re 64,910 | 5,230 | 66,900 70,955 81,885 71,970 70,550 
Grandtotals .. .. . 1,810,946 1,661,850 | 1,741,557 | 1,671,217 | 1,142,739 | 1,398,515 | 1,139,544 
Foreign-owned tonnage... —Sé «jw Sw. =S—864,879 | 420,495 | 856,483 | 391,504 | 307,620 | 419,588 | 275,003 
Per cent. of total Deg ime conte te a ee % | 24.4 27.69 30 25.8 
| 
Total merchant tonnaget a i -. 1,599,404 1,600,421 1,576,465 1,477,864 1,045,953 1,232,666 994,292 
Per cent, of steam merchant tonnage to| | 
total merchant tonnage .. .. ..) 96.1 8°) 5017 97.57 | 988 | 948 93.5 
Indicated horse-power of engines .. ..| 1,602,203 | 1,263,079 | 1,540,814 | 1,432,829 | 1,142,034 | 1,295,915 | 1,024,662 
Per cent. of all Naval to merchant ships| | | 
WODR en Sat es a ee. se 13.2 | 384 10.6 13.7 | 9.24 12.8 14.68 





* Includes warships built in private yards. 


would be scanned with still more interest—by their 
competitore. 

Until we get this we shall have to be satisfied with the 
Board of Trade tonnage, which practically all firms, by 
common consent, have settled upon—and it is their 
own affair. On this basis the grand total for the 
year, as shown in Table I., is 1,810,946 tons—about 
150,000 tons, or about 9 per cent., more than in the 
previous year, and barely 4 per cent. higher than in 
1899. As we have said, it is a record total, and is 
double the tonnage of the poorest of recent years, 
the total in 1893 having been as low as 915,514 tons. 
Since then there has been a great change, for whereas 
in the early nineties 20 to 25 per cent. of the merchant 
tonnage was sailing craft, now 3 to 4 per cent. is the 
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average, and this includes the large fleet of barges 
which we must reckon. But this year the sail tonnage 
includes three large barques and two ships, together 
14,355 tons, all Clyde-built, while of eea-going sailers 


there was in 1900 only a brigantine and a ship, to-| 6 


gether 3363 tons. The higher price of coal recently 
accounts partly for this; in some previous years there 
was not a single sailing ship built. There has again 
been a demand for large cargo-carriers, with deadweight 
capacity of 16,000 or 17,000 tons, and thus we have on 
the list as many steamers of over 10,000-ton gross 
register (eight) as in the two preceding years, although 
of merchant vessels of over 6000 tons there are rather 
fewer than in 1900 and 1899. Three years ago such 
huge liners were exceptional, but one of the tendencies 
is towards such large carriers for regular trades, with 
slightly smaller ships for tramp work ; and it is thus 
that owners with capital and influence are competing 
against the effects of greater competition and counter- 
acuing the losses of lower freight rates. This ex- 

lains, too, how the shipbuilding industry has been 

ept so busy in the face of falling freight rates: the 
demand is for vessels of 4000 to 5000 tons gross register, 
carrying 7000 to 8000 tons. Such a vessel will carry 





t Excludes British and foreign warships. 


required by the favourite sized ship of five years ago, 
and the total wages bill is little more. Similarly. the 
— carrying 16,000 tons will burn barely half the 
coal per 100 ton-miles of the vessel carrying even 
7000 tons: but there are relatively few routes 
upon which such a large cargo is at all times avail- 
able ; and it would be an economical blunder to provide 
80 oe a ship that it would require to wait upon 
its fall measure of cargo: this has always been the 
trouble on the Pisagua range with large sailing ships. 
It may be noted from Table I. that the amount cf 
tonnage constructed for foreign nations is considerably 
less than in the previous year; the proportion to the 
total being 20.8 per cent., whereas in 1900 it was 26 per 
cent. This, indeed, is the lowest proportion for six 
or seven years, excepting 1899, although when our 
builders were less occupied—i.c., when shippiog did 
not justify extensive orders—there was a less ratio 
of foreign to total tonnage—as, for instance, 14.3 per 
cent, in 1894. Table II. indicates that the Clyde has 
done much less work for other nations, little more 
than one-half of that of 1900: the average proportion 
for six years has been 27 per cent.; in 1901 it was 
only 19. The Tyne, Wear, and Tees have also de- 
creasec their proportion of tonnage for other nations, 
but Hartlepool has considerably increased its quota, so 
also has Belfast. It would bea mistake to base any 
deduction on one year’s result, and even Table III., 
which shows the tonnage built for several countries, is 
not conclusive, as one or two firms ignored our repeated 
request for the nationality of their foreign owned 
ships. Some of this unclassified tonnage, we believe, 
was for Germany. - But it is clear that Germany is far 
from meeting her own demands, for her own output 
has been up to recent records, and she probably 


TABLE III.—Countries where British-Built Foreign- 
Owned Ships were Registered. 





- 1901. 1900. | 1g99.| 1898. | 1807. | 1896, 











} 
tons tons tons | tons __—tons | tons 
Germany... 78,157 110,722 70,648] 50,297 | 19,357 | 93,071 
Austria - Hun- | 
gary .. 58,970 | 82,127 13,328) 6,735 3,502 4,407 
Holland -. | 43,184 | 28,931 17,617) 21,590 | 19,084 | 9,939 
Russia .. 81,736 | 16,985 | 3,440) 23,327 | 16,696 | 44,507 
Colonies and | | | 
India -.| 28,239 5,984 14,999) 21,286 | — 23,804 
France .. 18,777 | 28,436 4,285) 4,612 | 12,€04 | 2,862 
Denmark .. 12,279 6,151 18,393) 39,527 9,745 16,733 
Norwa: and 
Sw en .. 11,291 17,861 22,604) 64,452 30,480 | 49,376 
Spain .. --| 9,505 20,236 (25,584 4,224 9,750 | 2,439 
Japan.. ../ 8,505 35,000 45,880 60,711 , 62,554 | 62,707 
Greece ..| 8,597 3,295 — | 38,430 7,634 | 4,497 
ay. | Rew - /—- — ‘| 4,001 | 8,620 
Mexico . 2,717 _ — -- — _ 
South Ameri- | 
can Repub- | | 
lics .. --| 1,670 8,078 | 6,036) 6,107 | 27,426 | 31,512 
China .. --| 1,400 4,140 | 806) 20,624 | 4,000 | 23,418 
Rails. 266 SO Il Te ES 
Belgium ie 199; — | — | 9,828, — | 8,620 
United States 132 5,104 3,450, 4,161 | 1,500 2,687 
Oba... ...) 2B) — | — —- {|— {| = 
Other  coun- | 
tries and un- | 


classified “| 52,478 — | — _ —- {| - 
took 100,000 tons from us, Austria-Hungary is 
certainly adding largely to her merchant fleet, and her 
quota of 53,970 tons is a large one, although less than 
the 82,127 tons of 1900. The same remark applies to 
Holland, with 43,184.tons, and to Russia, with 31,736 
tons. France has greatly increased her patronage, 
— the high bounties to French-built 
ships ; but the law is now being amended, so that ships 
constructed in other countries may secure half-bounty, 
as was the case formerly, and this must ultimately 
tend toa greater development of the French fleet, even 
if it results in more of their ships coming from British 
yards. Denmark and Norway and Sweden took fewer 
vessels than in some previous years ; Spain may not yet 
have recovered from the recent war, and Japan is 





her cargo for nearly one-half the fuel per 100 ton: miles 


probably suffering from a surfeit, as her quota— $8505 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1895-1900. 
























































| 
Total Production. Per Cent. of Steam to Total Tons. Per Cent. of Foreign-Owned to Total Tons. 
District. No. | : 
1901. | 1900. | 1899. 1898. 1897. 1896. 1895. 1901. 1900. 1899. 1898. | 1897. || 1901. 1900. | 1899. | 1898. | 1897. | 1896. | 1895. 
Scotland. tons | tons | tons ton tons tons tons | 
Clyde (including outports) 311| 513,298 | 486,424 | 493,793 | 473,714 | 341,817 | 422,304 | 359,625 || 95.85 98.66 97.6 81.5 | 83.1 | 191 5 | 200 | 28 28.22 | 26.7 | 332 
Other Scotch ports .. 79| 42,416 | 48,422| 45,699| 48,665 | 31,708} 17,583| 29,412 || 92.63 98.74 98.05} 98.56 | 96.66 i 40 19.6 | 23.8 | 47.5 20.52 14 13 
England. i 

Tyne ay - 121} 306,071 | 303,092 | 307,668 | 307,924 | 211,050 | 246,882 | 173,733 | 103 97.6 97.5 94.9 | 95.48 | 24.4 405 | 29.1 | 38.85] 41.28 | 472 | 34.6 
Wear 77| 270,481 | 267,032 | 268,508 | 259,283 | 181,297 | 218,340 | 125,910 || 10 100 100 100 109 || 18.8 20.3 | 18.6 | 23.63} 25.96 | 31.8 | 12.83 
Tees we 0 ae 47| 169,111 | 156,879 | 144,142 | 146,424 | 89,613 | 110,035 | 117,333 | 100 100 99.66) 100 99.22 | 23 23.7 | 28.2 | 13.2 21.43 | 33.7 | 44.5 
West Hartlepool. . i os ..| 89] 145,954 | 183,542 | 189,600 | 119,040 | 63,697 | §3,299| 90,689 | 100 100 100 100 100 | 29.7 12.2 29 | 21.8 15.06 | 14.4 | 14.7 
Barrow-in-Furness (including] Work- !} 

ington and Whitehaven) .. ..| 21] 29,444] 31,565 | 37,689] 27,130) 21,484 | 19,326] 32,987 93.57 93.35; 94.4 | 100 21.58 | 3.78 50.2 2.1 0 0 2.6 | 12 
Mersey... * om <e --| 19] 20,977 9,162 | 18,913 4,026 8,207 | 25,956 6,832 || 97.85 76.4 85.5 70.6 | 99.33 6.1 37.4 9.9 8 28.65 8.1 | 27.4 
Blyth and Whitby es ae i 9) 16,211 | 15,204| 18,944) 13,356 | 11,233 9,082 8,539 | 100 100 98.55 95.84 |100 41 0 15.8 | 15.6 0 0 0 
Humber (Hull and Grimsby) .. ..| 78] 18,824] 27,812! 32,952] 33,958] 16,245} 27,881 | 18,208 45 77 81.9 87.14 | 75.97 141 1.63 4 1.43 99 2.30; 6.12 
Thames and other English and Welsh | 

ports .. ee oe ae --| 417) 65,847 | 39,426 | 35,126 | 45,412 | 25,396] 26,101) 12,420 58 60 67.2 92.03 | 65.48 4.47 161 | 22.4 45 15.25 74 2.82 

Ireland. | 
Belfast and Londonderry 23] 152,402 | 131,431 | 131,723 | 121,330 | 109,157 | 119,756 | 102,056 99.63 99.2 | 99.62 | 100 100 16.2 5.4 | -5 | 855] 2349 | 26 0 
} \ | 1 





tons—is much less than in some previous years. | 
Nearly all countries are on the list, even the United 
States—for a yacht ; and it may generally be said that 
while several foreign countries are advancing towards 
the stage when they may supply part of their own 
demands, there is still no great falling off in the 
foreign orders for British builders. This, unfortunately, 
is another way of saying that the growth of the foreign 
fleet is greater even than their shipbuilding wing 3 
ment; but with this matter we are not immediately 
concerned here. 
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compared with the three preceding years as recorded 
in Table 1V. Few of the ships built can be classed as 
high-speed craft — high-powered Channel and river 
steamers are absent from this year’s list, excepting the 
turbine boat already referred to; and the Atlantic ser- 
vice is represented only. by a couple of intermediate 
ships, so that the power per ton of steamers built is 0.9 
indicated horse-power, which is lower than in preced- 
ing years. The other Scotch ports show a decrease, 
although the output is aboutan average. The tonnage 
launched on the Tyne is ostensibly only 3000 tons more ; 
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Fic. 2. Dracram sHowinc TotaL Propvuction ON THE CiypE, Tyne, Wear, TEES, 
AND AT HARTLEPOOL. 


Table II. shows the tonnage production of the | 
various districts, and the progress of the principal | 
centres is indicated on the diagram (Fig. 2). This 
is the first time that the Clyde has exceeded half a! 
million tons, although the progress towards this maxi- | 
mum has been very steady, with the usual fluctuations | 
—the lowest total in the past 12 years was 278,970 tons 
of 1888, and 279,916 tons of 1893. The returns have 
always excluded ‘* erections,” so that the total re- 
presents the real state of the case. This year rather 
more warship work than usual is included — 60,120 
tons displacement, and 154,000 indicated horse- | 


wer; but there is only one destroyer, while 
n 1900 there were four, and this fact helps to| 
account for the decrease in indicated horse-power as 


but as for the first time the firms, with one exception, 
return the Board of Trade measurement, the increase 
is probably really greater; the volume of work 
done is also more than in the former “record” 
year of 1899. Three or four of the vessels were of 
noteworthy interest, and will be referred to later; 
but, as with the other North-East Coast ports, the 
great majority of ships were purely cargo-carriers. 
The Wear total is entirely made up of Board of 
Trade returns, and here also the smallness of the 
increase is thus accounted for; but it nevertheless 
constitutes a record, and Sunderland is therefore to 
be congratulated. Two firms on the Tees withhold the 
Board of Trade tonnage, and a third firm stated their 
preference for the other measurement, but sent both. 








Gross tonnage has always been returned by several 
Tees firms, and this year’s increase of over 12,000 tons 
is apparently the largest pro rata of any amongst 
English districts, The indicated horse-power of machi- 
nery constructed on the North-East Coast has had to be 
grouped, owing to the fact that two of the companies 
owning works in different districts prefer that the collec- 
tive total should be given rather than the output of the 
separate shops. This year’s total of 627,061 indicated 
horse-power compares with 487,542 and 532,687 in the 


TaBLE IV.—JIndicated Horse-Power of Engines 


























Constructed. 

— 1901. 1900. 1899. 1898. 1897. 
Clyde --| 441,045 457,136 | 459,627! 601,490) 375,215 
Other Scotch | 
— Ne 82,915 37,535 602 40,440} 34,480 

yne.. | ( 210,610 | 275,359| 252,846) 186,169 
Tees .. 627,061 88,650 79,559 75,872 _ 
Wear ’ 141,682 | 133,119} 144,410) 98,675 
Hartlepool ( 46,€00 44,650 47,300! 27,350 
Humber 39,837 85,7.0 61,476 69,530, 37,100 
Barrow 51,000 2,500 | 34,500 88,750; 45,810 
Mersey Se 57,020 39,750 29,535 12,775; 40,150 
Blythand 

Whitby .. _ _ _ - 3,327 
Thames and | 
other Eng- | 

lish ports ..} 148,625 89.986 | 265,107} 145,847, 126,023 
Ireland --| 109,300. 71,530! 96,280 65,870} 61,950 
Total (incl'd 
inlandtowns)| 1,501,803 1,261,679 |1,533,814 | 1,424,429) 1,132,034 
Dockyards .. 1400 1,400 000 8,400} 10,000 

Total ..} 1,502,203 | 1,263,079 |1,540,814 1,432,829) 1,142,034 


two preceding years, so that it marks a great increase ; 
but the power per ton of steam vessels is still much 
below that on the Clyde = .69 indicated horse-power, 
and still there was an average amount of warship 
work done, and of esestiiniee Tae vessels not built in 
the district. West Hartlepool als» marks a record 
output with 39 vessels, of 145,954 tons, which is about 
50 per cent. greater than the tonnage of any twelve- 
months ten years ago. This increase is partly due to 
larger ships ; but we understand that several firms on 
the North-East Coast are adding to the number of 
their berths and other facilities. 

The Barrow-in-Furness total is about an average : 
it is small when compared with that of some other firms, 
but as the Vickers include this year only warships costing 
70/, to 80/. per ton against the 7/. or 8/. per ton in other 
districts, the thoughtful analyser of our figures may ap- 
preciate that tonnage is not everything. The Mersey 
total is again up this year, due to the inclusion of a 
battleship. Such an addition to our Navy explains the 
larger totals shown in the figures for some years in 
Table II. ; but from two or three of the old firms in 
Liverpool we have the tame story—their riverside 
yards have been absorbed by the Dock Board, and they 
are forced to confine themselves to repair work. The 
Mersey horse- power is large, because all Laird’s boats 
are high-speed craft, and they also delivered machinery 
for a dockyard battleship. The Humber work is 
entirely made up of steam trawler and other fishing 
craft, Earle’s yard having contsibuted no tonnage 
this year; but there are hopes of renewed activity. 
The larger total for the Thames and other districts is 
accounted for by two battleships falling to be included, 
and torpedo-boat builders have been busy; but to 
these we referred in our article on the construction of 
warships during the year (pages 844 and 876 of 
vol. Ixxii.). The Belfast output is again a record, alike 
in the total, which is 50 per cent. more than it was in 
any year prior to 1894, and in the average size of the 
vessels, ; 

And this brings us to the interesting item of large 
and noteworthy ships. In forty-four cases twin- 
screws have been adopted for propulsion; but this 
number, although greater than in the previous year, 
seems small when compared with the number of 





steamers constructed—it is little more than 6 per cent, 
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We have, of course, excluded warships, which are all 
twin-screw vessels. It is noteworthy, too, that in very 
few cases—in about ten ships—quadruple-expansion 
engines have been adopted, and of these six were 
built by Messrs. Harland and Wolff. Indeed, few 
important changes have been made in the design of the 
reciprocating engine, and the year’s work adds little 
to the development of practice in marine engi- 
neering. Notable steamers were—the Russian volun- 
teer steamer Smolensk, of 7270 tons and 16,500 
indicated horse-power, by Messrs. Hawthorn, Leslie, 
and Co.; the American intermediate liners Haver- 
ford and Merion of 11,677 tons, by Messrs. J. 
Brown and Co., Clydebank ; a Hungarian steamer for 
the Budapest and Fiume service, by Messrs, Wigham- 
Richardson and Co.; a Channel steamer of 1400 tons 
and 3250 indicated horse-power, by Messers, Laird ; a 
steam ferry, with ice-breaking power, Scotia, by Messrs. 
Armstrong, Whitworth, and Co., Limited, for Canada ; 
steam yachts by Messrs. Ramage and Ferguson, 
Messrs. W. White and Sons, Messrs. Scott, of Greenock; 
and large cutters, by Inglis, Henderson, Fife, and 
Denny, the last-named firm having produced the 
much-heard-of Shamrock as well as the turbine steamer 
King Edward. But size has been the great feature, 
and the following list includes all merchant vessels 
of over 10,000 tons, excluding another approximately 
10,000 tons by Mesers. A. Stephen and Sons, Lint- 
house : 


Indicated 
Tone. Horse Power. 
Celtic .. = 20,904 13,000 Harland and Wolff. 
Minnetonka .. 13,516 16,217 Ditto. 
Athenic aA 12,512 4,200 Ditto. 
Walmer Castle 12,482 11,500 Ditto. 
Noorham es 12,480 7,000 Ditto. 
Ryndam mei 12,302 7,000 Ditto. 
Haverford .. 11,677 — J. Brown & Co., Ltd. 
Merion .. sa 11,677 -- Ditto. 


There were nine warships built in private yards, and 
three in the Royal dockyards, whose displacement 
tonnage exceeded 10,000 tons. 

TABLE V.—Showing Sizes of Vessels from Private Yards. 


ne 1901. | 1900. | 1899. | 1898. | 1897. 


Under 500 tons . - 791 | 848] 864 733 | 636 


Between 600and1000tons .. 46 | 53); 538 50 47 
» 1000 ,, 2,000 ,, ..| 82 | 87| 79 | 79 | 88 
ee apo. fe 1 00] 8 | 90. | 78 
» 8000 ,, 4,000 ,, ..; 118 | 116] 187 | 146 76 
», 4000 ,, 5,000 ,, ..| 86 | @3] ss | st | 96 
6000 ,, 6,000 ,, ..| 2 | 93) 14 | 33) 

»» 6000 4, 8,000 ;, ..| 24)| 
8000 ;,10,000;, ..| 9+] 658] 61 | 4of| 
Over 10,000 tons.. an ool 


| 1241 | 1287 '1299 | 1211 lao 
This does not include Royal Dockyard ships, of which in 1901 
three were over 14,000 tons and two were 9800 tons. 
To the output by the different firms, we hope in 
subsequent articles to refer in detail; but we may 
here give the names of those whose Board of Trade 


tonnage exceeds 40,000 tons : 

Harland and Wolff, Belfast * -. 7 vessels of 92,316 tons 
W. Gray and Co., Limited, Hartlepool... 26  ,, 8?,262 ,, 
Russell and Co., Port Glasgow .. = aoe 68,387 .,, 
Workman, Clark, and Co., Belfast a ee és 52,711 ,, 
Palmer's Company, Limited, Jarrow-on- 

Tyne .. im vi is aS 2. 8 - 51,291 ,, 
J. Brown and Co., Limited, Clydebank.. 5 ae 49,800 ,, 
C. 8. Swan and Hunter, Limited, New- 

castle.. ee 10 49,087 , 


This is the same number of firms as in 1900, when first 
place was taken by Messrs. Wm. Gray and Co. with 
24 veseels of 74,191 tons: but the Belfast firm now 
makes a record for one firm, breaking their own pre- 
vious highest of 1897, when 84,240 tons was the total. 
The four firms at the top of the list have frequently 
occupied such high positions; but few of the vessels 
included can be considered other than good dividend- 
earners. The seven firms named produced 435,854 tons, 
or nearly one-fourth of the total production of the 
year from all private yards. As to the marine engi- 
neering firms, the following have a higher aggregate 


than 40,000 indicated horse-power : 
Indicated 
Horse-Power. 
Richardsons, Westgarth, and Co., Limited, Har- 


tlepool, Middlesbrough, and Sunderland .. 120,150 
North-Eastern Company, Limited, Wallsend and 
Sunderland “ kr 86,036 


Harland and Wolff, Belfast... 5s an od 76,000 
Hawthorn, Leslie, and Co., Limited, Newcastle 63,500 


Blair and Co., Limited, Stockton-o1 -Tees on 62,00) 
J. Brown and Co., Limited, Clydebank .. =A 61,000 
Fairfield Company, Limited, Govan \. * 57,000 
Laird Brothers, Limited, Birkenhead .. ial 51,750 
Vickers, Sons, and Maxim, Limited, Barrow-in- 

Furness os Be o ca ea ks 51,000 
George Clark, Limited, Sunderland ‘< ee 48,700 
Central Marine Engine Works, Hartlepool .. 47,700 
Walisend Slipway and Engineering Company, 

Limited, Newoastle-on-Tyne  .. oe a 46,650 


These twelve firms thus completed machinery of 
771,486 indicated horse-power—or about one-half of 
the total power of all the machinery turned out during 
the year. Last year eight firms were included in the 
list of firms producing over 40,000 indicated horse- 
power, and they were responsible for 33 per cent. of 
the total. 

(To be continued.) 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
OcroseR, 1901. Novemser, 1901. DecemsBer, 1901. 


























































































































o/ T AH be BR Be Gi ws AS a A ee ea 
4/F I Hh imal | lebat dehster HH ay ERMURREBREBLAC Rea w! 
3: 7? Dn iS 7? ted * 6 8 62 14 #8 C0 te 26 06D 
OCTOBER NOVEMBER DEGEMBER 


In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 lb. The metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 
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STRESSES IN BRACED GIRDERS. 
To THE EDITOR OF ENGINEERING. ms 

Srz,—The actual distribution of the loads to the joints 
of braced girders must be uncertain. It is probable, 
however, that the assumption which considers the — 
of the loaded chord as small girders supported at the 
joints, each joint carrying its due proportion of load on 
the bay, is nearer the truth than any other, especially for 
— with cross-girders at the joints, and longitudinal 

arers, 

For a uniformly-distributed load, covering the whole 
bridge, with W tons on each bay, the distribution of the 
load to the joints would be as in Fig. 1, and for a dead 
load of W tons standing between the joints of a bay, 


as in Fig. 2, the load at joint D would be ~~ and at 


Mar Wa 
oing O —___.. 
' a+b : 
On this assumption it is easily shown that when a uni- 
formly distributed load moves across a latticed girder 
bridge, the shearing force in any panel due to the travel- 
ling load is a maximum when the front of the load is be- 
tween the joints of the panel. 


Fig. 1. 























racy. Through the point D draw any line D EK, and 
through C draw C F parallel to it. : : 
At A and B draw perpendiculars A j and Be, cutting 
oF and D E in j and c respectively. 
oin j ¢. 


The line j c intersects A B in the point p such that: 
zel 
Py 
° n—-1 
Proof : 
2 ee 5 ee 
AB pcetpj cB+Aj BD+AC 
wo 
or , 
Bim el, 
P n-1 


ition of the front of 


The point » therefore gives the 
oe pel 2 g tween A and B isa 


the load when the shearing force 
maximum. : 

By drawing perpendiculars through all the joints of 
the loaded boom to meet D E and C F in points abc.. 
..ijk... &c., and drawing the parallel straight lines 
a0, bi, &., the points C, 7, p, &c., are determined as 
the positions of the front of the load when the shearing 
force is a maximum in the corresponding paneis. 

For the left-hand half of the girder the load should be 
considered as moving from the “— to the left, and for 
the right-hand half from left to right. 

Having determined these points, the value of the 
maximum shearing force in any bay can be readily deter- 
mined graphically as follows : : 

Draw a diagram ©, D, W H, Fig. 3, such that the 
ordinate at any point is equal to the reaction at the abut- 
ment towards which the load is advancing, when the 
front of the load is at that point. F ; 

In other words, draw a diagram of maximum shearing 
forces for a continuous load travelling across a continuous 
Leam. 

D, W His a parabolic curve and can be readily drawn ; 
the maximum ordinate is 










































































Q Fig. 3. me wed 
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Pr, Suppose the load to have reached point pin bay A B. 
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It becomes necessary, therefore, before the maximum 
shearing force in the panel can be found, and consequently 
the maximum stress in the diagonals, to find this position 
of the front of the load for each panel. z é 

Let Fig. 3 represent a diagram of a lattice girder having 
m equal bays in the bottom boom. 

Let A B be any panel. 

Let the load of w tons per foot run extend from the 
right abutment D to some point p between A and B. 


The reaction at the left abutment is M N measured on 
the proper scale, and if the girder were continuous, the 
shearing force would be M N. 

The real shearing force is less than M N by the amount 
of the load on p B that is carried at A. : 

But the fraction of the load on p B carried at A can be 


shown to be N, 
Subtract from MN, therefore, an amount N P equal to 





Let there be z bays to the right of B, and let / equal | M N 


length of each bay, and p B equal z. : 
Then the travelling load = w.p D, and the reaction ab 





the left abutment : 
= 1+ a. w (1) 
2.n.1 
The portiin of tie load w.p B carried by the joint A 
a a? 2 
= (2) 


The shearing force F in front of the load therefore is 
found by subtracting (2) from (1), 
cr 


Fa2itzPw_ wat, 
Tiasd. . 8 


This is clearly a maximum when 
ws Sb 
piace = ty 
The position of the front of the load for maximum shear- 
ing force can therefore be calculated for every bay ; but 
the following geometrical method will give the result 


much more quickly, and with a sufficient degree of accu- 





ee then M P is the maximum shearing force in the 

bay A B. Repeating this construction for each bay, the 

stepped diagram is obtained, which is a diagram of 

maximum shearing forces for the bays of the braced 

irder. 

. The proof of this construction is as follows : 
Bo pe _pD., (3) 

Ap” pj” pU 


and 


Bp_pD 

AB CD 
r _AB.pD_pD 4 
Se ae n (4) 


From (3) it is seen that the point p divides A B in the 
same ratio that it divides C D, and therefore the amount 
of the load on p B carried at the joint A is to the whole 
load on p B as the reaction at C is to the load on p D. 
But from (4) 
pB= pD 


n 





. ++ Load on joint A = Reaction at © 
_MN 


nN 
And the shearing force at p 


=n - MNemp. 


The construction, in addition to being simple and rapid, 
is useful, in that errors are less likely to be made than in 
a series of calculations, and, if made, can almost at once be 
detected by looking at the — 

am, yours truly, 


City and Guilds Central Technical College, 
London, 8.W., December 6, 1901. 





SUBTERRANEAN PRESSURES. 
To THE EprtTor oF ENGINEERING. 

Srr,—I have read with interest the correspondence in 
your columns relative to the big or of the gyroscope, 
and the lucid expositions of Mr. Matthey have given me 
special pleasure. Towards the end this correspondence 
touched upon a matter round about which I have often 
thought without being able to arrive at any satisfactory 
conclusion, but it occurs to me that some of these gentle- 
men have, without doubt, the necessary mathematical 
equipment, and may incline to help to express the matter 
in proper mathematical form ; and, if they will doso, I feel 
sure on te your readers will be interested. I was 
led to think about it by reading in Professor Dolbear’s 
admirable book, entitled ‘‘ Matter, Ether, and Motion,” 
his reasons for believing that the core of our planet is 
solid, and not liquid, as many capable physicists have 
concluded. 

Neglecting the attraction of the sun and moon and the 
other planets of our system, and considering the earth 
only, it seems clear that at the centre gravity is ni ; so 
that, if we could bore, say, a 4-in. hole right through the 
earth, along any diameter, a ball dropped in would, after 
a time, come to rest at about the centre of the earth, the 
density of the latter being assumed uniform. It would 
also appear that gravity increases from the centre towards 
the circumference, or surface, where it is a maximum, but 
Tam unable to determine the character of the curve ex- 
pressing this gradual increase. ond the surface the 
curve would evidently be reversed, as the force then 
diminishes. 

But to me the more interesting consideration is the 
pressure under which the material of the earth rests at 
any point. The elementary knowledge of mathematics 
which I possess leads me to think that the construction of 
a formula to express this pressure should not be very diffi- 
cult to a mathematician, and it would give me great 
satisfaction to be able to form a correct idea as to the 
facts of the case. 

I think that, under the enormous pressures which pro- 
bably exist, the distinction between solid and liquid is 
perhaps inapplicable, because, from what we know of 
the flow of solids, it seems likely that both solids and 
liquids will be reduced to a common condition. 

t would appear, too, that, given the radial pressures, 
the tangential ones (those tending to crum up the 
earth’s crust) at any radius could also be determined. 

I do not know whether a similar idea as to volcanic 
outbursts has ever been enunciated ; but it seems to me 
that, given a fissure in the outer envelope, such that some 
of the inner mass under pressure can commence to flow, 
the heat generated would at once suffice to liquefy the 
issuing matter. 

If any justification is needed for troubling your readers 
with such questions, I think it lies ready to d in the 
fact that they are strictly questions in ‘‘ world mechanics,” 
and that, therefore, none are so competent to throw light 
on them as engineers. Possibly they have already been 
dealt with by some competent writer; if so, I shall be 
glad to know the title of book and writer’s name. 

I enclose my card, and beg to be allowed to sign myself, 


Yours truly, 
December 30, 1901. TELLUS, 





FIREPROOF CONSTRUCTION. 
To THe Epiror or ENGINEERING. 

Sir,—A few months since, before my recent visit to 
England, I made an effort to secure materials and contri- 
butions for a thorough test of so-called fireproofing 
materials, floors and the like, mainly devised for the 
protection of steel from heat. This effort was not sus- 
tained to any considerable extent by the promoters of 
various types of construction nor by the makers of con- 
cretes. I therefore ——— the subject for the time. 

On my recent visit to London, in consultation with the 

architects and engineers who constitute the British Fire 
Prevention Association, I was confirmed in my distrust 
of some of the materials which have been commended for 
the protection of iron and steel used in construction. The 
attention of that Association is mainly given to what is 
called ‘‘ fireproof construction,” not only in city buildings, 
but in factories and workshops as well. 
_ Oar attention has been mainly given to the slow-burn- 
ing construction of brick and timber, and we have nob 
yet been called upon to deal in any —_ way with steel 
construction. In anticipation of such demand upon us, it 
is necessary for us to know the present state of the art, 

In Great Britain it is said to have been proved that 
many of the concretes, some of which are there called 
“breeze,” of which coal ashes are the principal compo- 
nent material, are very destructive to iron and steel. 
These ashes come from coals containing a deal of 
material which may cause corrosion, and the long- 
continued contac even of dry ashes with iron and steel 
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beams, wire or thin plates imbedded in them, is said 
to oxidise them. This may come, however, from the 
avidity with which ashes absorb humidity from the 
atmosphere, and may be attributed to that rather than 
to any other fault in the ashes. 

Any concrete or any material containing plaster of 
Paris (sulphate of lime) is known to be somewhat dan- 
gerous, if not destructive, and there may be other causes 
of corrosion as yet unknown to us. We know of some 
cases in which corrosion has set in very rapidly on gas 
pipes and on cribs of rails intended for foundations, 
owing to corrosive —— in the concrete in which they 
were imbedded, e are aware that many investigations 
and reports have been made by the representatives of 
special methods ; but we are not informed of any gene! 
report or conduct of tests corresponding to those now 
being made by the architects and engineers who have orga- 
nised the Fire Prevention Association of Great Britain. 
We therefore address the following questions to you : 

1. What attention have you yet given to causes of cor- 
rosiop, other than ordinary humidity, which may get 
through minute cracks in any kind of veneer or covering 
for steel members? In other words, what causes of cor- 
ro3ion have been developed in your practice other than 
those arising from dampness ? 

2. What precautions have been taken to meet this 
hazard ? 

3. What general or special information has been printed 
upon this subject? Who are the authorities and what 
printed material can be found, and where ? 

4. What studies are you yourselves making in this 
matter ? 

5. What knowledge have you of active corrosion from 
dry materials coming in contact with the’iron or steel 
frames, posts, or other members of any building, or iron 
used in foundations ? 

6. To what extent do you depend, if at all, upon angle 
irons, wire or sheet metal imbedded in concretes for floors 
or arches, for the stability of the floor after the cement or 
concrete has become permanently set? 

I have asked these questions with the intention of 
making arrangements for an exhaustive study of this 
subject, and for such tests as may be possible of each and 
all the various coverings now upon the market for protect- 
ing iron and steel: the concretes, the fireproof floors, and 
all other matters in which corrosion from any cause may 
be a source of danger. 

Respectfully submitted, 
: Epwarp ATKINSON, President. 
Boston Manufacturers’ Mutual Fire Insurance Company. 
31, Milk-street, Boston, December'7, 1901. 

[We have considered that the objects of Mr. Atkinson’s 
letter would be best served by its publication in our 
columns, and we trust that the important questions which 
it contains will evoke replies from those having experi- 
ence in the matters to which these queries relate.—En. E.] 





BRITISH AND FOREIGN LOCOMOTIVES. 
To THE Epitor or ENGINEERING. 

Srr,—Like many others, I have been much interested 
in the recent correspondence and discussion Boing. on in 
the daily press respecting the relative merits of British and 
foreign manufacture, and more particularly the compara- 
tive value, and means of production for supplying loco- 
motives for our railways—home, Indian, and Colonial. 

Having had a long experience in manufacturing, running, 
and repairing Iccomotive engines, and now, not being con- 
nceted with any locomotive works, I may at least be pre- 
sumed to be impartial, and will try to be as fair as I can 
all round, while lendeavour to make good the position that, 
taking everything into consideration, a good British-built 
engine stands first in reliability, durability, and economy 
in working, and that no manufacturer—American, Ger- 
man, or any other—can build a better engine (if so good), 
of the same kind and finish, for the same money. 

I have had to work—under various conditions of tempe- 
rature, fuel, and water—engines from seven British 
builders, and more than a dozen foreign, including two 
American, and consequently have had more favourable 
opportunities of comparing and judging than falls to the 
lot of most railway engineers. 

My first acquaintance with the working of a locomo- 
tive was in 1870, when I was sent by an English firm to 
deliver some er engines for the Nicolai Railway 
in St. Peters arg, and the position these engines took 
may be inferred from the following couplet regarding the 
first of them, whose number was ‘‘ 249,” 


“Two forty-nine, 
The pride of the line.” 


That one of them was always used for the Imperial 
train, and this type was adopted by the company as the 
standard for their passenger engines. 

My next experience was on a new railway—the Koyloff 
Voroneja, Rostoff, extending from the first-named place 
to the Sea of Azof, and worked chiefly by Belgian- 
built engines. I may say at once that these proved a 
failure, the cylinders and smokeboxes got slack, the valve 
motion most unsatisfactory, and the material of a very 
poor quality, particularly the boiler plates—one of them 
actually opened } in. for a length of 2 ft. in the middle 
of the barrel of one of the boilers. About thistime ourgoods 
traffic was completely blocked, and had it not been for 
two or three old Nei engines which worked the traffic 
from the coal mines to the port, Ido not know what the 
consequences would have been, these engines hauling at 
one time eighty loaded trucks. We had about twenty 
American engines, which did good work, but gave us a 
lot of trouble with their boilers, fireboxes, and water-tube 
firebars, designed for burning anthracite. The workman- 
ship of these engines was rough in the extreme, the wear- 
ing parts of the link motion much too light, and too much 


cast iron was used in their construction, instead of cast 





steel. Some Sig] (Vienna) engines we had did first-rate 
work, and their casehardening I have never seen excelled, 
and seldom equalled. : 

My next experience was on the Moscow Kursk Rail- 
way, where the most of the engines were built by Borsig 
(Berlin) ; but for heavy work they could not be compared 
to the @ #7 and Peacock engines, employed in the same 
service. ought to say here, however, for the Borsig 
engines, that both the material and workmanship were 
good. but the design was too scientifically accurate ; not 
a sufficient margin being allowed for wear and tear, 
particularly in connecting and coupling-rod bearings, 
which gave continual trouble. 

I next moved on to the Nicolai Railway, where I had a 


ral | still better Md yer of comparing British, German, 


American, and French-built engines, and I say again, 
without any hesitation, that the British-built engines 
more than held their own, though the German engines— 
‘* Kessler’s ”—were much the b2st I had seea from that 
country, and came nearest to our own. It may interest 
your readers to hear of a trial we had with an American 
engine. There is only one incline on the Nicolai Rail- 
way, and it gave us a good deal of trouble, as our train 
load was fifty loaded cars through to Moscow, and as we 
did not want to break up the trains, or use a pilot engine, 
we built at the head works some very powerful engines 
for this work. Our American friends, however, thought 
they could do better than we were doing. We ordered 
ten engines on this understanding, but on the trial day 
(in which Britons and Americans were alike interested) the 
Yankee engine could not move the train many yards u 
the bank. One of our home-built engines was attach 
and hauled up both Yankee engine and train, so that we 
heard no more about American engines on that railway. 
I am quite satisfied, therefore, that it will pay railway 
companies to put themselves to some little inconvenience 
even to obtain good British-built engines ; and if only a 
little foresight were exercised, there would be no neces- 
sity to go outside our own country with their orders. 
have transgressed a great deal too much upon your valu- 
able space at this time, but with your permission would 
like to show on some future occasion where we might 
with advantage learn from our neighbours and amend our 
own practice in such a way as to enable our works to 
turn out an equally good engine with a considerable 
saving in time and money. 
Faithfully yours, 
Crieff, December 27, 1901. A. Linton Logan. 





TOWING SEA-GOING LIGHTERS. 
To THe Epiror oF ENGINFERING. 

S1r,—I notice that you have an article with regard to 
large sea-going lighters in your journal. I inclose here- 
with an illustrated circular giving particulars of a machine 
manufactured by my principals, the American Ship 
Windlass Company. Ib is universally used for towing in 
the United States. You will see at once, on looking at 
the particulars, that the machine makes it practically 
impossible for the tow to break adrift, the strain being 
carried on a steam cushion, and the machine automati- 
a gives and takes with the varying strains. 

e advantages of this machine are well-known to 
English tug-boat men and to the salvage surveyors both 
of Tloyd’s and the Liverpool Salvage Association, but 
English enterprise has not so far come to the point of poy: 
ing the cost which, owing to the heavy character of the 
work, is quite considerable—for a medium size about 600/. 
However, the matter is of some interest, and, if we are 
going to compete with the Americans, is worth attention, 
I sedeiined that one American firm are seriously con- 
sidering the building of a steamer and consort, the con- 
sort to carry 12,000 tons, for the purpose of importin 
coal into Great Britain. My principals have guarant 
their towing machine to do the work. 

Yours truly, 
C. E. Sotey. 
19, Castle-street, Liverpool, December 28, 1901. 

The towing machine referred to by Mr. Soley was 
illustrated in Encinrrrina of November 5, 1897, page 
573.—Eb. E.] 





TORSIONAL OSCILLATIONS IN HIGH- 
SPEED ENGINE-SHAFTS. 
To THE Eprror or ENGINEERING. 

Sir,—The recent paper of Messrs. Frith and Lamb on 
the torsional oscillations of shafts of direct-coupled sets, 
referred to in your issue of December 20, hardly gives 
sufficient emphasis to the great importance of this pheno- 
menon in actual practice. Although the subject has 
attracted little public attention, yet some of the leading 
manufacturers have been alive to its importance for some 
time, and have taken it into account in their designs. 
About two and a half years ago I investigated this 
matter for Messrs. Siemens Brothers and Co, of whose 
technical staff I was at that time a member, but, so far as 
I know, Messrs. Willans and Robinson were the first to 
discover the importance of these oscillations in connection 
with steam engines. 

Messrs. Frith and Lamb’s paper gives the impression 
that they consider that calculation as to the liability for 
serious oscillations to occur in any particular case is only 
of a very —— nature; but my experience is opposite 
to this, as I find that very close results can be obtained 
by careful calculations from the drawings of a set, and in 
two cases I have been able to thus predict trouble before 
any defect was apparent to those running the engine. I 
do not entirely agree with their treatment of the theory 
of the subject ; but, as you do not reproduce the paper in 
your columns, it is, perhaps, henliy convenient that I 
should now discuss this side of the matter. I will confine 
myself to pointing out that dangerous oscillations may be 





set up without exact synchronism bstween the turning 
moment and the natural oscillations, s0 that for every sev 
there is a range of speeds such that dangerous oscillations 
are set up at any speed. I do not think this point is 
brought out in the paper. 

Messrs. Frith and Lamb give no numerical data of 
actual machines in their paper, it may be of interest if I 
give here particulars of some sets which have given trouble 
due to these oscillations : 

Normal Calculated 


Kilowatts. Revs. Critical Speed. 
350 318 331 
400 295 293 
500 300 278 
500 330 321 


These four sets are of usual design, and include the 
work of five well-known manufacturers. By critical 
speed is meant the speed at which the amplitude of 
torsional oscillations should theoretically be a maximum, 
and it will be noticed that these do not differ much from 
the normal speeds. In the case of three of the above 
sets signs of trouble appeared, and finally the shafts 
cracked. In the other case the shaft has not cracked yet ; 
but all the lights supplied by this set flicker in a most 
——— manner, due entirely to these oscillations in 
the s . 

_ I think the above figures bear out my assertion that it 
is possible to calculate this effect fairly closely even from 
drawings. 

In conclusion, I would pint out that these mechanical 
oscillations afford a close analogy to the oscillations which 
occur in the parallel operation of synchronous alternate- 
current machinery. 

Yours faithfully, 
H. C. Teaxe, 


44, Queen’s-road, Jesmond, Newcastle-on-Tyne, 
December 28, 1901. 





THE STEAMBOAT EQUIPMENT OF 
WARSHIPS. 
To THE EpiTor or ENGINEERING. 

Srr,—I notice on reading recently the discussion on the 
paper, by Mr. G. C. Carnt, on the ‘‘ Steamboat Equipment 
of Warships,” the author stated (see page 392, ENGINEER- 
ING, September 20 last), apropos of a remark by Colonel 
Soliani, that ‘‘These boats” (referring to navy pinnaces) 
“*had three skins . . . . and the different layers of wood 
in the skin were securely fastened together with some 
textile fabric and marine glue between them.” Now, I 
should like to say that no one at all conversant with 
the details of the construction of this type of vessel, or 
the impossibilities of marine glue, could possibly make 
such an erroneous statement. -AJ/ steam pinnaces in the 
British and most other navies are built with two skins 
only, and as to “‘fastening” them together with some 
textile fabric and marine glue, it is strange that such a 
piece of supposed practical information could find its 
way into the proceedings of a scientific body of men 
without contradiction ; and that the gentleman making it 
should “——— an opinion on the splintering possibilities 
of these boats under shell fire, while so obviously un- 
acquainted with the number of skins they possessed, and 
the method of securing them together. 

As already stated, the skins in all steam pinnaces in 
and for the navy, with the exception mentioned below, 
are two in number, the inner diagonal lying at an angle 
of 45 deg. with the keel, and the outer worked longitudi- 
nally. After the diagonal skin is fitted, thin calico is 
tacked on and covered with thick lead paint, which then 
forms the watertightness, after the outer skin is duly 
nailed and clenched to the diagonal planking. 

In reference to small boat construction, I notice that 
Mr. 8. E. Saunders, boatbuilder, late of Goring, is now 
constructing at Cowes, Isle of Wight, a 56-ft. pinnace for 
the navy with four skins. But then they are notglued to- 
gether, but sewn with copper wire on a patented system. 

Faithfully yours, 
; G. Suipson. 

116, N. Sixth-street, Camden, N.J., December 12, 1901. 





TEMPORARY ENGINEERS IN THE NAVY. 
To THE EpiToR OF ENGINEERING. 

Srr,—Would you be kind enough to answer the fol- 
at igs questions in your columns : 

1. Is there much chance of being retained in the Royal 
Navy after entering the service as an assistant engineer 
for temporary service ? 

2. What is the probable reason why the Admiralty 
advertise for such men, if they can get men to join the 
Navy as probationary assistant engineers for the perma- 
nent list? 

Remaining yours sincerely, 
OMEN. 
8, Mosdale-street, Hunslet, Leeds, December 9, 1901. 





Coat ror Cronstapt.—The first contract for the trans- 
= of coal from the Tyne to Cronstadt next year has 
m concluded at Newcastle-on-Tyne. The contract is 
for 20,000 tons, and the rate of freight is 4s. 14d. per ton. 
The present freight rates range from 43. 9d. to 5s. per 
ton. There is accordingly a sensible reduction in prospect. 


PressED Steet Cars.—The Pressed Steel Car Company, 
of Pittsburgh, has recently secured some large orders. 
Among these is an order for 3000 cars for the Northern 
Pacific Railroad ; 2000 of these will be combination box 
and steel cars, and the other 1000 will be all steel coal 
cars. These 3000 cars will require about 36,000 tons of 
age and shapes, nearly all of which will be furnished 

y the Carnegie Steel Company, of Pittsburgh. 
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INDUSTRIAL NOTES. 


Tue year 1901 has passed away, and its events are 
matters of history. Industrial questions during the year 
were over-shadowed by the political situation, mostly 
in connection with the war in South Africa. A year 
ago that war was regarded as practically over, and anti- 
cipations prevailed of a great influx of trade, more 
especially as regards railway work, bridges, and building 
operations, to repair the ravages of war, and lay the 
foundations for future developments in the vast terri- 
tory to be added to the British Empire. As those 
anticipations were not realised—the war not bein 
over—trade began to slacken off in the iron an 
steel industries. Prices went down, and as the cost of 
production was great, owing to the cost of fuel and 
the high rates of wages, production was curtailed, 
with the result that the coal trade slackened, and 
the price of fuel was reduced, but not sufficiently 
to superinduce a further expansion of the iron and 
steel industries. The coal and iron trades are so 
inter -dependent that what affects the one is sure 
to react upon the other. Indeed, the two affect 
nearly the whole of our industrial system, as fuel is 
required in nearly every process, and mechanical appli- 
ances are almost universally used in manufacturing 
production. The price of coal is of prime importance 
in all that pertains to industry “a social life ; and 
therefore, if it be abnormally high, all sorts and con- 
ditions of men are affected by it. 

With the slackening off in trade and fall in prices, 
the wages of iron and steelworkers, being governed b 
a sliding scale on the basis of prices, were reduced. 
Then followed a reduction imthe wages of coalminers 
in South Wales, Scotland, South Staffordshire, and 
other places where the sliding system operated, and 
in Durham and Northumberland, where, under conci- 
liation boards, prices regulate wages, though less for- 
mally than under ascale. In the districts dominated 
by the National Federation of Miners there has been 
little fluctuation in wages owing to the agreement 
existing between that body and the coalowners. In 
South Wales the miners tried to avert a farther fall in 
wages by aseries of ‘‘ stop-days ” to lessen production. 
It was a curious experiment carried on under peculiar 
circumstances, some of which are unexplained. 





The changes in the rates of wages were not in all 
cases reductions, even in the coal, iron, and steel in- 
dustries. For example, in November 3700 coalminers 
in the Bristol and Dowlais districts obtained advances, 
while 242,500 in South Wales and Durham sustained 
decreases. Nearly 2000 chainmakers in South Staf- 
fordshire obtained -advances, as did 1610 bookbinders 
and machine rulers in Glasgow. During the year, to 
December, the total number of persons directly affected 
by changes in wages was 890,037 ; of whom 409,117 
obtained advances averaging Is, 114d. per head weekly; 
while 480,920 sustained decreases averaging 4s. 63d. 
per head weekly. The net result of all the changes 
was a decrease in wages averaging 23. 63d. per head 
weekly in the wages of all concerned (890,037). In 
1900 the total affected was 1,079,653, while the 
average increase per head was 3s. 8d. weekly of the 
total affected. Those figures show that, taking the two 
years, the aggregate reductions in weekly wages per 
head in 1901 still leave a considerable proportion of 
the gain in 1900 untouched. 





Labour disputes in 1901, so far as the figures are 
completed, exceeded those of the previous year, the 
sotal balay 571, as compared with 562 in 1900. The 
number of persons involved was 163,069 in 1901, and 
174,708 in 1900. The aggregate time lost by those 
disputes was equal to 3,700,000 working days, as com- 
pared with 2,775,000 working days in 1900. This 
shows an enormous waste of human energy and skill, 
in spite of the progress of peaceful negotiation and 
conciliation. The losses in wages alone represent a 
large aggregate sum apart, from all other losses. Still, 
the progress of peaceful methods has been, on the 
whole, satisfactory. One dispute—that at the Pen- 
rhyn quarries—has lasted throughout the year. 





As regards labour legislation, the chief work of the 
Session of 1901 was the consolidation of the Factory 
and Workshop Acts, and their amendment in some 
particulars, There was also an Act to Regulate the 
Employment of Children and Attendance at School in 
Scotland. Law cases were important, including the 
Taff Vale case and the Belfast case in the House of 
Lords, and the injunction granted in the Blackburn 
case of picketing. The final decision in the latter case 
has not yet been given. 





Strikes on the Continent have been numerous; some 
of great extent, and attended by violence in many 
cases, The most serious was in Spain, in which country 
great unrest prevails. In Italy also some serious 
strikes occurred, and for once the Government rather 
sided with the strikers. In France several strikes 


occurred, but the threatened general strike of miners 
was abandoned. The threatzned boycott of British 





ships at all Continental ports has also been abandoned. 
In America the great strike of operatives in the iron 
and steel industries collapsed. But in the United 
States generally there were advances in wages in 
various industries, and further reductions in working 
hours. Generally the Socialist groups have been less 
active in most countries, while organisation on trade 
union lines has progressed. 





The two significant events in the labour world were 
favourable to the ful settlement of disputes, 
though on totally different lines. In New South 
Wales, following the example set by New Zealand, 
an Act for compulsory legislation was passed. It is 
not possible, as yet, to predicate the future of such an 
experiment in legislation. It is a new departure, 
though, perhaps, somewhat on the lines of the Conseils 
des Pra? Hommes in France, so often referred to 30 
years ago. But the latter never had the large powers 
now given by the Australasian Logislatures mentioned. 
Time only can test the value and efficiency of the 
provisions in the New Zealand and New South Wales 
Acts. If they are found to be satisfactory, other 
States and countries may follow in the wake and thus 
avert the waste of labour strikes. 

The other event is not less important, but it is on 
opposite lines. In the United States a committee or 
council has been formed, which is to constitute a 
National Board of Conciliation and Arbitration on the 
voluntary principle. It proposes to take the initiative 
in conciliation at the request of either party, or by sug- 
gestion if not appealed to; but both parties must 
agree if arbitration is to be resorted to. It proposes 
to do all that the Conseils des Prud’ Hommes in France 
did, or had the power to do, but without any State 
power behind it. This experiment will be watched 
side by side with that in Australia with an interest 
beyond that evoked by ordinary movements. The 
labour question is becoming more and more important 
in its relations to manufacturing industry and social 
life. Strikes are detested by employers, and work- 
men have less faith in their power than formerly. Once 
they were their only weapon ; now peaceful methods 
have got a hold upon them. The public desire to 
avoid them if possible, and, if not, to circumscribe them 
to the utmost, 





The Management Committee of the General Federa- 
tion of Trade Unions have circulated an official reply 
to the attacks on Trade Unions in the Z%mes, The 
accusation against trade unionists of ‘‘ skulking”’ is 
not new, but the word used to describe itis new. The 
term ‘‘ca’ canny ” is represented to mean a ‘‘go-easy” 
policy, and the Committee dispute the statement that 
the unions, or any of them, support such a policy in the 
way alleged. They admit that the unions oppose a 
system of goading the workmen ‘‘ into abnormal exer- 
tion beyond their strength, and inconsistent with 
health and permanent efliciency,” and they defend 
such a policy. They assert that only unscru- 
pulous employers resort to such a policy. The 
Lancashire Cotton Operatives have been protest- 
ing against over -speeding machinery, and it may 
be admitted that there is danger in excessive 
speed. Butsuch mattera as these ought to be dis- 
cussed fairly between the parties concerned. The 
charges made involve the conclusion that trade 
unionists are the worst sinners, and that the unions 
support the policy. But there is one answer which 
has escaped notice—namely, that if the men supplied 
by the Free Labour Association wee superior in this 
respect to trade unionists, there would be no free 
labourers to supply, for employers would be sure to 
snap them allup. The fact is that there is a general 
belief among working men that if one works too hard 
he is defrauding another of a job. When men are 
organised in a union, this belief crystallises into a 
doctrine, and it is energetically preached by the free 
lances, although it may not be formulated by the 
leaders. To borrow a phrase from the Roman Catholic 
Church, if itis not de fide, it is proxima ad fidem, 
It is a perilous matter for a unionist to ignore it. 





Another stage has been reached in the Taff Vale 


case, the statement of claim having been delivered to | P 


the solicitors of the Amalgamated Society of Railway 
Servants. The case of the Taff Vale Railway Com- 
apy was made known a short time ago, and it goes 
yond what was alleged at the date of the injunction, 
and up to the decision in the House of Lords. Acts 
are alleged which were not then mentioned. The 
plaintiffs claim 24,6267. as damages sustained by the 
action of the defendants ‘‘ and others” at the time of 
the strike. In the action at law they further claim a 
perpetual injunction against the society, both of which 
matters will have to be raised in such action. Com- 
ment upon the case, at this juncture, would be out of 
place; the facts only, so far as ascertainable, are 
therefore given. It may, however, be added that the 
issues raised are of considerable importance. 





The new Factory and Workshop Act of last session 


came into force on New Year’s Day. Theclause relat- 
ing to the closing of mills at 12 o’clock on Saturday 
has led the millowners to decide that the machinery 
shall be stopped at 11.30, and that the cleaning, 
&c, shall be then done. Both sexes cease work at 
noon; the males will no longer have the advan- - 
tage of a start over the females, as appears to have 
been the case prior to this Act. A further order has 
been issued by the Home Secretary as to outworkers, 
lists of whom are required. Home-work is forbidden 
in the clothing trades in cases where infectious diseases 
are known to exist. At one time itwas left to the 
Tailors’ Union to protect the public in such cases, 
the society paying the members out-of-work benefit 
to prevent infection and the spread of disease. 





Sir Edward Fry, who was appointed arbitrator in 
the fishery dispute at Grimsby, has given his award. 
It isa long document, of twenty type-written pages of 
foolscap. The men are successful on the chief issues. 
On the question of signing-on the masters desired 
that the men should sign on at the Federation offices ; 
the men contended for signing-on at the Board of 
Trade offices ; the award is in favour of the latter. 
The principle of wage and poundage is accepted, and 
the men have somewhat better terms be they 
accepted under Lord Yarborough’s compromise, under 
which, pending the award, they resumed work. The 
poundage is made dependent upon fulfilment of con- 
tract. If there is a break in the term of service, the 
men are to be paid a fixed wage. Theduties of each 
of the crew are tabulated, at sea and in dock. As 
regards salvage, the decision is favourable to the men 
on one point, and to the masters on another. The 
men asked for 33.33 per cent. of the salvage award ; 
Sir Edward has awarded 33 per cent. to the men, 
thus: Skipper, 10 per cent.; mate, 7 per cent.; the 
crew, 16 per cent.; the balance to go to the owners. 
The rate allowed to the men is higher than heretofore. 
The owners are to employ union or non-union men— 
but both are to be subject to the same terms and 
conditions as laid down in the award. The result is 
more favourable to the men than expected. In no case 
are the men worse off than before, in most cases they 
are better off. The award confirms the opinion that 
the men’s demands were not unreasonable. The Co- 
Operative Wholesale Society voted at their annual 
meeting 300/. towards the relief of the families im- 
poverished by the long dispute. 





Reports concerning the state of the engineering 
and allied industries, and of the iron and steel trades, 
are of a very meagre character, owing to the Christmas 
holidays. In the Lancashire districts operations were 
considerably interfered with. No material change in 
the position is reported in the engineering branches, 
but the complaint is that the closing year did not 
indicate any very bright prospects in the immediate 
future. Activity was well maintained in electrical 
engineering, in some departments of high-speed engine 
building, locomotive, railway carriage and wagon 
building ; boilermakers are still feisty bene, and well 
off for orders, and machine-tool makers are well 
engaged, but are booking very little new work. In 
the iron and steel trades only quiet business has been 
carried through, the transactions being restricted to 
immediate requirements. 





In the Midland districts very little business was 
reported, and no changes as regards prices. In the 

olverhampton district the engineering and allied 
trades continue to be fairly busy in most branches, 
especially in constructive work, such as bridge and 
girder construction, boiler, tank, and gasholder 
making, and in the railway sheds. In the hardware 
industries also a fair amount of work is still in hand, 
though the prospects for the New Year are not regarded 
as very bright. A good deal of Government work is 
still on hand in some branches. 





In the Birmingham. district quietude was the rule, 
and very little change in the position is reported. The 
iron and steel trades were to some extent in suspense 
during the holidays. The engineering branches may 
be said to be moderately well off for work, but without 
ressure. The other iron, steel, and metal-using 
industries vary in activity, but serious depression is 
quite exceptional. 





The strike of shipwrights at Messrs. Vickers, Sons, 
and Maxim against the proposal that they shall start 
work at 6 a.m. instead of at 6.30, has caused the works 
to come to almost a standstill, as carpenters, platers, 
riveters, and others engaged on ship construction have 
been thrown idle. 





At the annual meeting of the Durham Miners’ 
Association a resolution proposing to join the National 
Federation of Miners was rejected by an overwhelmin 
majority. A very strong feeling was manifested an 
expressed with regard to Mr. Pickard’s declaration 





that the Federation would re the Durham miners 
in parcels, The attitude of the Federation has tended 
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to alienate sympathy rather than promote it. The 
Association resolved to reduce the grant to the 
Penrhyn quarrymen from 25/. to 10/. weekly, as the 
number out is reduced. 

Trade unionists and co-operatora are uniting in a 
movement to extend the advantages of education 
enerally and specifically. In Durham classes have 
Can formed for the study of steam and the steam 
engine, electricity, Rs mye mechanics, &c., and the 
experiment is succeeding admirably. At the recent 
examination the average results were declared to be 
very creditable. Mr. John Wilson, M.P., distributed 
the prizes. 


Mr. Bell, M.P., secretary of the Amalgamated 
Society of Railway Servants, calls in question the 
report of Sir Francis Hopwood as to the working 
of the Railway Regulation (Hours) Act, 1895. He 
states that the men are afraid to make complaints, 
lest they should be dismissed. He further states that 
he knows of instances where men work 16, and even 
20, hours at a stretch; in one case a man worked 
30 hours 40 minutes, But if the men abstain from 
making complaints, how can the Board of Trade 
officials know? Proof is required ; then the Board of 
Trade can take action—not otherwise. 


The strike of army bootmakers at Rands against 
the introduction of machinery still goeson. The firm 
are determined to maintain their position in the matter, 
and have opened a factory at Kettering to carry on 
their work. The men seem to be entirely ignorant of 
the fate of a similar strike in 1858, when boot and 
shoe machinery was first introduced: it utterly col- 
lapsed—some operatives favoured machinery, others 
did not. Such strikes are altogether indefensible from 
every point of view. 





The Council of the National Association for the 
Prevention of Consumption and other Forms of Tuber- 
culous Diseases having called attention to the great 
need of efficient ventilation in factories and work- 
shops, the Home Secretary has given notice of an 
order, under Section 7 of the Factories and Workshops 
Act, prescribing 600 cubic feet of fresh air per hour 
for each person employed as the standard of ventila- 
tion for humid textile factories, which are not cotton 
cloth factories, and in which special rules as regards 
humidity are not in force. 


The miners of Midlothian and Haddingtonshire, at 
a conference held at Dalkeith on Saturday last, decided 
to urge forward the movement for a minimum wage 
of 7s. per day both for Scottish and English miners. 
The attention of the Government is to be called to the 
employment of foreign workmen in mines, nearly all 
of whom are unable to read and understand the rules 
and regulations for safety, and hence their danger in 
coal mines. If this be so, further regulation is needed ; 
but if the intention is to prohibit the employment of 
foreigners because they are such, then the decision 
is a blunder, and not at all in accord with the senti- 
ment—the brotherhood of man, especially of workmen. 








ALLOYS OF COPPER AND TIN. 
The Microscopical a of the Alloys of Copper 
a ‘in.* 


(This isan Appendix to the Reports of the Alloys 
enat Committee. ) 

By Mr. WrutraM Campsg t, B.Sc. (Durham), of Columbia 
University, New York, late of the Royal School of 
Mines, London. 

Tne following research was made in the metallurgical 

laboratory of the Royal School of Mines, London, with a 

view to explain the complete freezing-point curve of the 

copper-tin alloys published in the Fourth Report of the 

Alloys Researc mmittee,} and to note the change of 

structure due to casting. 

The micro-structure of the copper-tin alloys has been 
studied by Behrens, Charpy, Stead, and others. Behrens 
divides these bronzes into two principal groups: bronzes 
rich in copper, containing from 1 to 25 per cent. of ti 
and bronzes rich in tin, containing over 25 per cent. o 
tin. With the exception of the metals for mirrors (25 to 
35 per cent. of tin), which appear homogeneous, Mr. 
Behrens says that in all bronzes a portion rich in copper 
or rich in tin may be detected, forming the fundamental 
mass, the former in alloys rick in copper, the latter in 
those rich in tin.t . 

Charpy divides them into thoze rich in copper contain- 
ing 100 to 73 per cent. of copper, and those rich in tin, 
which are again subdivided into four groups: 0 to 3 per 
cent. of copper, in which tin crystallises in the matrix ; 
3 to 55 per cent. of copper, in which a compound of tin an 
copper crystallises out of the matrix ; 55 to 65 per cent. 
of copper which have a structure quite hom us and 
difficult to resolve ; and 65 to 73 per cent. of copper, in 
which hard white grains crystallise in the higher eutectic. 


* Paper read before the Institution of Mechanical 
+ Proceedings, 1897, page 31. ENGINEERING, vol. lxiii., 


pages 220 and 253. 
{ Metallographist, vol. i., page 193. 








_ The curve of fusibility as determined by Le Chatelier 
is composed of three branches, — by their intersec- 
tions two points corres ling to alloys with 3 and 72 
per cent. of copper. determined by Gautier, the 


curve is com of three branches : 
Oto 3 percent. of copper: straight: fall. 
34, 75 = av uniformly curved : rise, 
75 ,, 100 ao +“ almost straight : rise. 


The meaning of the curve is seen to be as follows: 
Alloys containing 0 to 3 per cent. of copper consist of tin 
and tin crys' in more and more eutectic. At the 

int where the two branches meet we have the first or 
ower eutectic, Above this ‘point, bright slender crystals 
form, and their number increases till at 61.8 per cent. we 
have a uniform mass, probably a definite compound 
Sn Cu;.; at 68.28 per cent. of co the alloy is again found 
to be hom eous, * and is probably another definite com- 
pound Sn Cu, ; between these two points the alloys seem to 
consist of Sn Cu; and Sn Cu, separately solidified, the 
latter in the former. From 68.28 per cent. of copper to 
75 per cent. we pass from the compound Sn Cu, to the 
second eutectic. Above 75 per cent. the copper crystal- 
lises out in the eutectic as yellow dendrites, then as 
skeleton crystals, which increase in number and size 
until at 100 per cent, they occupy the whole mags. 

If, however, we study the complete cooling curve of 
the copper-tin alloys,+ by Sir William Roberts-Austen, 
reproduced in Fig. 1, the meaning of only a part of the 
curve has been explained. The branches c, ¢, and f remain 
unaccounted for. 

The result of the microscopical study of these alloys is 


more easily oxidised crystals increase in number and size, 
whereas the bright crystals begin to diminish ther 
with the eutectic. Therefore it would appear that in 
alloys containing more than 8 per cent. of copper the 
first constituent to crystallise out is the central, easily 
oxidised crystals. This causes the first rest in the cooling 
curve, on a, b. Then the bright crystals solidify, causing 
the second halt, on the branch f. eS the eutectic 
solidifies and the third halt is reached, on branch g. As 
branch f is horizontal, it would seem that the bright 
crystals have a definite composition when above 8 per 
cent. of copper is present in the alloy; but when the 
branch f joins the outer curve a, b and falls to }, these 
crystals have no longer a definite composition, but their 
percentage of copper falls. The following is the analysis 
of the — crystals, and it agrees very nearly with that 
by Stead : 


given 
Per Cent. Per Cent. 
Alloy contained A copper, crystals contained =} 5 copper 


” ” ” ” 9 


(40 ’ 
” ” 5 ” ” 139.5 = 
9 ” 8 ” ” 44 ” 
” ” 10 ” ” 45 ” 
” ” 15 ” ” 47.2 ” 

(49.2 
” ” 20 ” ” 1 50.2 - 
ag ‘ » tee 
” ” 40 ” ” a. * 


” 





shortly as follows : 


The variation of 1 per cent. in several of the analyses 
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When 1 per cent. of copper is present the first eutectic 
alloy is obtained—that is, the one with the lowest freezing- 
point ; and between pure tin eu the one hand and this 
alloy containing 1 per cent. of copper on the other, tin 
is found crystallising first in grains, then in dendrites in 
"Wawae f eased abo 

en the percentage of copper is inc above 1 per 
cent., thin bright needles are seen, which increase in size 
and number and vary in their method of grouping until 
8 per cent. of copper is reached. According to Stead, their 
composition varies also, increasing in copper (from Gu Sn) 
as the total percentage of copper in the alloy increases. }: 

A third constituent is seen when the copper exceeds 
8 per cent. We have the eutectic or ground mass enclos- 
ing the bright porphyritic crystals, but these bright 
oraes are seen in places to have grown on and around 
a different kind of crystal which is easily distinguished 
from the rest, because it turns black when ex to the 
air for any length of time. It is nota case of one tal 
varying in composition from the centre to the faces, for a 
sharp line of junction can be seen betwesn the two con- 
stituents. As the percentage of copper is increased, the 


* Roberts-Austen, ‘‘An Introduction to the Study of 
Metallurgy,” page 99; Laurie, Journal of Chemical 
Society: Transactions, vol. liii., page 104. 

+ ‘An Introduction to the Study of Metallurgy,” 
page 70; fourth report of the Alloys Research Com- 
mittee, Proceedings 1897. 

t Journal, Society of Chemical Industry, June, 1897. 





is due to the difficulty in getting rid of any oxide of tin, 
pene 0 amongst the crystals, without dissolving out 
any of the constituents of the crystals. 

If a curve be plotted showing the relation between the 
percentage of copper in the alloy and the percentage of 
copper in the crystals, a straight line is obtained from 
1to8 percent., but the 10 per cent. crystals are quite 
| from the line (see Fig. 2). 

ith 41 per cent. of copper there is a distinct change in 
the character of the alloy. The addition of 1 per cent. 
of r has changed the ponent crystals from large 
late-like masses to small lath-like rods, surrounded, as 
ore, by the “> constituent. As the percen of 
copper increases the eutectic diminishes, and at 56 per 
cent. a the central and more easily oxidisable 
portion of the composite crystals steadily increases, and 
the bright constituent decreases until 61.7 per cent. of 
me is reached, when the whole mass appears to be 
uniform. This is the alloy Sn Cu3. 

From 61.7 to 68.28 per cent. of copper the higher com- 
pound Sn Cu, crystallises out round or alongside of de- 
creasing proportions of Sn Cuz, till at 68.28 oo cent. the 
alloy is uniform throaghout, and is probably another 
definite compound. The difference between these two 
compounds is very marked: that containing the greater 
amg a of copper being harder, of lighter colour, and 
ess y attacked by acids. It is extremely brittle, 
and when quenched it flies to pieces. It is remarkable 
for the high d of polish which it takes. The lower 





com , on the other hand, has a marked cleavage. 





JAN. 3, 1902. | 


ENGINEERING. 


29 








From 68.28 to 74 per cent. of copper, where the second 
eutectic of the series occurs, the alloys are seen to consist 
of the bright Sn Cu, surrounded by eutectic. They are 
generally granular, and the borders of each grain or crystal 
consist of bright Sn Cuy, the centre being occupied by 
Sn Co, as dendrites or grains set in the eutectic. The 
amount of the eutecticincreases with the increase of copper 
until it occupies the whole mass. 

The part of the curve of solidification, ab, is seen to 
be a continuous rise, and the 74 percent. alloy has a 
higher freezing-point than Sn Coy. Hence if 74 percent. 
be a eutectic, it must have formed when the alloy was 
solid. The third branch, e, of the complete cooling curve 
resembles an ordinary curve, having two branches in- 
clined to each other, and a horizontal branch at their inter- 
section, which occurs at about 74 per cent. Seeing that 
this branch e passes through the series from 90 to 41 per 
cent. of copper, it — probable that at 41 per cent, 
the change in the alloy is simply one of arrangement. 
Since the alloys with 68.28 and 61.7 per cent. of copper, 
though seemingly compounds, have at least two distinct 
breaks, if in their cooling curves it would appear that 
branch ein part, if nob wholly, represents a rearrange- 
ment after solidification, and resembles the lower curve 
(Ar,) for the carbon irons,* so it would seem that in 
this division of the series the alloys solidified as a whole 
at the upper break in their cooling curve, but that when 
they cooled down a rearrangement took place, and the for- 
mation of dendrites of Sn Cu, is obtained in the second 
eutectic. Tae eutectic alloy solidified as a whole at 
about 780 deg. Cent. (1440 deg. Fahr.), but ab 480 deg. 
Cent. (896 deg. Fahr.) its structure changes to that of a 
eutectic. 

At the discussion following the admirable paper} on the 
‘* Quenching of Copper-Tin Alloys,” by Messrs. Hey cock 








It was naturally concluded that if these quenched 
alloys were annealed at about 700 deg, Cent. (1290 d 
Fahr.) and slowly cooled, the effects of quenching would 
be obliterated, and the normal structure restored. 

The 73 per cent. Cu alloy which had been quenched 
was pli in a porcelain cup, covered by powdered char- 
coal to prevent oxidation, and annealed in a muffle for a 
short time. The muffle was then allowed to cool and the 
alloy examined. The change was incomplete, part of the 
alloy being in a transition state. In all parts the effects 
of quenching had i sae and in several places the 
normal structure had been quite restored, and the usual 
bright dendrites were seen in the eutectic. This transi- 
tion state showed clearly how the change had taken ge 
Large bright grains separated from each other by a 
darker mate’ (the eutectic) were seen, and gave the 
alloy the appearance of a decomposing rock. In places 
these bright grains were splitting up into dendrites and 
eutectic, so that the whole series of structures, from that 
of the bright, granular material on the one hand to that 
of the normal dendrites on the other, could be clearly 
followed. Hence it seems that the true explanation of 
the branch e between these points is that it is one of re- 
arrangement in the solid. 

When the copper is increased above 75 per cent., the 
colour of the alloy changes sharply from a bluish tint to 
a distinct yellow. A newconstituent, consisting of rounded 
yellow grains, ap This has crystalli out first, 
then a 
yellow grains and in the eutectic. Ib seemed 
that at about 790 deg. Cent. (1454 deg. Fahr.) 


—— 
the mass 





ing quickly the grains of tin retainsome copper. On the 


. | other hand, no crystals can be seen in the 1 per cent. alloy 


when cast, whereas when it is slowly cooled in the fur- 
nace they are present. Thus the eutectic contains slightly 
more copper when cast than when slowly cooled. 

_ When from 1 to 8 per cent. of copper is present, cast- 
ing produces a fine network of bright crystallites through- 
out the eutectic. On treatment with 10 per cent. nitric 
acid, and washing with dilute hydrochloric, the eutectic 
is en and “a fine dark — — is left behind, 
which seems to be composed of very sm apeless plates. 
The crystallites form tvoll-defined skeleton ak the 
component parts of which thicken with the increase in 
copper. The 10 per cent. alloy shows no sign of a third 
constituent, although when a 9 cent. alloy was cast in a 
pasty condition the third constituent, forming the core of 
some of the bright crystals, could be clearly seen. In this 
case many of the bright crystals possessed their charac- 
teristic form. 

The 20 per cent. alloy is composed of bright rod-like 
crystals which, under a magnification of some 300 
diameters, are seen to be composed of two constituents, 
as in the case of the slowly-cooled alloy. These rods 
increase in size as the copper is increased to 40 per cent. 
The various residues, after treatment with dilute nitric 
acid, become more and more coherent, until at 40 per cent. 
we have a spongy skeleton left behind. With 41 per 


a cent. of copper, the crystals change in character and 
right white substance has formed round the | 
| structures are seen on the surface of the alloy. But 
| little eutectic can be seen; and when the copper is 


become more or less fibrous in appearance, whilst beautiful 


solidified entirely round the ae pied rors and that ata | increased to about 50 per cent., no eutectic can be dis- 


lower temperature it re-arranged i 


and eutectic. To test thia point, a 76 per cent. furnace- 


cooled alloy was re-heated to about 700 deg, Cent (1290 


f into bright grains | tinguished, the alloy being ap 


tly composed of the 


| bright and dark constituents only. The former surround 


the latter as a matrix. As the copper in alloy is 








fig 3. Fronr. Fie. 4. Back. Fic 5. In Puace aANv IN WORKING URDEB. 
L. Light. BR. Recorder. K. Clock. G. Galvanometer. 0. Cold junction of 
thermo couple. H. Hot junction of thermo couple. 
and Neville, at the Royal Society, it was pointed out/deg. Fahr.) and quenched. No sign of melting was | increased, the bright constituent diminishes, and finally 


that the present author had attempted to settle this ques- 
tion by quenching (in cold water) several of the furnace- 
cooled alloys which had been re-heated to 700 deg. Cent. 
(1290 deg. Fahr.). This temperature proved to be below 
the melting point of each of the alloys so treated. The 
73 per cent. alloy was first examined. It was found that 
the original structure had been entirely destroyed in the 
treatment, and the new structure was very similar to that 
of the alloy when cast. That is tosay, the bright den- 
drites and veins in the eutectic are only differentiated 
under some 300 diameters magnification. The 71 per 
cent. alloy gave the same result, only more marked. 
When the 68 3 per cent. alloy was treated, it became so 
brittle and strained that on standing it broke up into 
fragments. On etching and examining the fragments, 
the original structure was missing. he 66 per cent. 
alloy also gave the appearance of having been cast. No 
trace of anything like a eutectic could be seen, as in the 
case of the original alloy. On quenching the 61 per cent. 
alloy it broke up, though not to the extent of that con- 
taining 68.3 per cent. Cu. The large crystallisation cha- 
racteristic of the original alloy was destroyed. This 
method of treatment could not be used below 61 per cent. 
Cu, because when the tin contents are above 40 per. cent. 
the bright constituent, which solidifies out about 400 deg. 
Cent. (720 deg. Fahr.), comes in, and therefore topo 
to anything like 650 deg. Cent. (1170 deg. Fahr.) woul 
melt part of the alloy. 

From the above it is seen that, between 74 and 60 per 
cent., re- heating the furnace-cooled alloys to 700 deg. Cent. 
(1290 deg. Fahr.) does not melt any portion of them, and 
that quenching ab that temperature causes a new struc- 
ture, which, in each case under examination, was similar 
to that due to casting. 





* Stansfield. Present Position of Solution Theory : 
Journal, Iron and Steel Institute, 1899. 

t Philosophical Transactions, Royal Society, 1897, 
pages 50 and 51. 





noti On examination the grains of copper were 
found to be unaltered, but the structure of the eutectic 
and the bright grains had completely disappeared. The 
eutectic — to be in the form of —_— grains, in 
which the bright constituent had solidified like a 73 per 
cent. alloy. Therefore it may be assumed that branch c 
represents a solidification of the whole mass, and ¢ a re- 
arrangement in the solid. 

With the increase of the total copper in the alloy, the 
yellow grains increase, forming dendritic skeletons, and 
altering in colour from yellow to red as pure copper ap- 
proaches. This change of colour is due to the fact that 
the dendritic copper contains some tin in solution, but 
this gradually disappears, and hence the colour changes 
from yellow to red. For the same reason the tempera- 
ture of solidification of the copper dendrites increases. 
The same thing occurs in the copper-antimony alloys.* 

Between 90 and 95 per cent. the eutectic disappears, 
and between 95 and 100 per cent. the bright borders 
merge into the dendrites of copper. 

Hence from 75 to 100 per cent. of copper the outer 
curve from a to c represents the solidification of the yellow 
dendrites and grains, which at first contain some tin, but 
finally become pure copper. The horizontal branch c 
denotes the solidification of the remainder, which, when 
between 75 and 90 per cent. Cais present in the alloy, 
re-arranges itself into a bright constituent in the form of 

ins and borders surrounding the yellow dendrites, and 
into eutectic, this change being marked by e in the 
cooling curve. 

Change in Structure due to Casting.—When the alloys 
which contain between 0 and 1 per cent. Cu are cast, the 
tin crystallises out as Dm very much smaller than 
those of the slowly-cooled alloys. The proportion which 
the grains bear to the eutectic is greatly increased by 
casting, and this seems to point to the fact that in cool- 

* Stead. Journal, Society of Chemical Industry, De- 
eember, 1898, 





disappears at about 61 per cent. 

_ Between 62 and 68 per cent. the alloys present a strik- 
ing appearance when cast. They consist of the bright 
constituent, probably Sn Cu,, intersected by veins and 
parallel lenticular bands of the dark material. There is 
no trace of the eutectic light structure. When the alloy 
is near 61.7 art cent, Cu in composition, there is naturally 
but little of the bright constituent which surrounds the 
grains of the dark one like an envelope. The appearance 
is similar to that of the alloy when slowly cooled, but more 
minute. It would seem probable that, if the cooling could 
be performed with sufficient rapidity, the resultant alloys 
(between 62 and 68 per cent.) would give a series, each of 
which consisted of a single constituent; that the character 
of the series would vary from that of Sn Cu; to Sn Cu, 
quite uniformly. In other words, the separation into two 
constituents would be prevented. The 68 per cent. alloy 
when cast appears to consist of polygonal grains of vary- 
ing size and with bright borders. hen deeply etched, 
and examined under a magnification of some 2000 dia- 
meters, the grains are seen to be composed of systems of 
bright and dark parallel lamine, the whole closely re- 
sembling a eutectic. Amongst some of the bright laminz 
or dendrites there is a distinct tendency to form skeleton 
crystals, whose form is quite distinct from those seen in 
the slowly-cooled alloy. 

Between 68.28 and 74 per cent. of copper the structure 
is granular, the mass being made up of polygonal grains. 
Two constituents can be seen—one bright, the other dark. 
The first forms round the edges of the grains, and gure 
like radiating lines. Under high fication bright 
grains and dendrites can be seen in the dark constituent, 
which is the eutectic. The 74 per cent. alloy is made up 
of grains, each of which has a particular orientation, 


thus giving the alloy a speck appearance. Under 
very igh powers only can its eutectic nature be dis- 
covered. 


About 76 per cent. Cu the copper dendrites and grains 
make their appearance. They are very minute, and it 
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is hard to distinguish between them and the bright con- 
stituents which surround them. 8 

In the 80 per cent. alloy the dark dentritic crystals of 
copper can clearly be seen, forming parallel groups. 
They increase in number and in size until at 100 
omg cent. they compose the whole mass, It is quiteclear, 

y comparing the proportion of copper dendrites and 
grains in alloys of the same — the one cast, 
the other slowly cooled, that the dendrites in the former 
case must contain more tin than in the latter. Charpy 
points out that in quickly-cooled alloys the eutectic may 
even disappear, notwithstanding the presence of some 7 to8 
per cent. of tin; and he considers the bright borders 
and grains to be part of the eutectic. The effect of oxida- 
tion, when this occurs, shows that the dendrites vary in 
composition from centre to border. The surface structure 
of the alloys between 80 and 100 per cent. Cu isoften very 
fine, and generally consists of numbers of distinct skeleton 
crystals, which stand out prominently above the surface. 

he result of casting, then, is in all cases to make the 
structure comparatively minute. In the case of alloys 
rich in copper, the dendrites of copper contain more tin 
when cast than when slowly cooled. Similarly, in those 
alloys containing dendrites of tin, the tin probably tends 
to retain more copper when cast. Again, casting tends to 
raise the percentage of copper in the first eutectic, and 
probably also in the second. Lastly, it seems that Sn Cu, 
when cast has a different crystalline form from that which 
it possesses when slowly cooled. 

During January, 1901, a recording pyrometer was set 
up in the Metallurgical Department, and this offered a 
means of verifying the results obtained by annealing. 
The pyrometer was firs) made to give the cooling curve 
of the particular alloy under treatment, after which the 
alloy was quenched at different temperatures, correspond- 
ing to particular points on its cooling curve. Sections 
were made from the quenched alloya, and examined in the 
usual way 

A description of the pyrometer is hardly necessary 


here, but Figs. 3 and 4 show a front and back view of b 


the pyrometerin place. In Fig. 5 the recorder is seen 
on the left-hand side, whilst the galvanometer circuit 
is seen on the right. The galvanometer is a “ dead- 
beat,” and stands on a shelf let into the angle of the 
wall, thus making it quite rigid. The beam of light 
emerges from a slit in the case of an incandescent 
electric light fixed at the side of the recorder; it is 
focussed by means of a single lens on to the mirror 
of the galvanometer, whence i is reflected back to theslit 
and scaleof the recorder. Both galvanometer connections 
pass to the cold junctions of the thermo-couple—one direct, 
the other by way of a post-office resistance box. The cold 
junction is seen on the upper shelf on the right, and from 
i proceed the wires of the thermo-couple. By means of 
the resistance box the temperature readings of the scale 
on the recorder can be varied at will. HAS 
The alloy was melted ina small crucible, placed inside 
a larger one. The interspace was filled with asbestos 
fibre, and in this way slow cooling was obtained. The 
average time of fall from 1000 deg. Cent. to 500 deg. Cent. 
(1800 deg. Fahr. to 900 deg. Fahr.) was half-an-hour, 
which rate was found to be sufficiently slow tc admit of 
the alloy being quenched exactly at the right temperature. 
When liquid, the alloy was removed from the fire, to- 
ether with outer crucible and lid, and placed upon two 
ricks on the table. The thermo-couple, covered with its 
clay case and mica insulation, was then pushed through a 
hole in the lid into the molten metal. It was soon found 
that, if the thermo-couple was not kept well down in the 
alloy, the pay obtained were too low. When the 
spot of light on the scale reached the desired tempera- 
ture, the wires of the thermo-couple were quickly with- 
drawn from the clay tube, and the inner crucible and 
alloy were plunged into cold water. Each of the alloys 
treated was also quenched when in the liquid state, and 
also at the moment of complete solidification. 
The following results were obtained : 


50 per cent. Cu, 50 per cent. Sn. The cooling curve 
showed four breaks—namely, 680 deg., 635 deg., 
410 deg., and 225 de. Cent. (1256 deg., 1175 deg., 
770 deg., and 437 deg. Fahr.). 

As the last two have been explained, they were not taken 

into consideration. 

When quenched liquid, the alloy had a granular 
appearance. The grains weve amall, and were enveloped 
in a darker material, probably the eutectic. Etching 
a to bring out any structure in the grains them- 
selves. 

Quenched at 650 deg. Cent. (1202 deg. Fahr.) below 
break 1, the alloy showed a granular appearance, much 
larger than the above. The dark enveloping matrix had 
increased in peeeete, ont the grains showed a tendency 
to form dendrites. sides the large grains and matrix, 
patches of very fine grains were seen on ry! the speci- 
men, It is possible that they represent the bright con- 
stituent which crystallises out in the 8—1 per cent. alloys. 

When quenched below 2, at 600 deg. Cent. 
(1112 deg. Fahr.), the structure was found to have changed 
considerably. Although more or Jess granular in parts, 
the grains appeared to be crystals cut across their main 
axis. The alloy was distinctly crystalline in the hand 
specimen, and under the microscope crystal was seen 
to be com of numbers of parallel squat laths. These 
could not be differentiated into two constituents, as in the 
case of the slowly-cooled alloy, but their form closely re- 
sembles that in the slow-cooled specimen. 

66 per cont. Cu, 34 per cent. Sn. Three breaks at 
740 deg., 635 deg., and 580 deg. Cent. (1364 deg., 
1175 deg., 1076 deg. Fahr.). 

The appearance of the alloy which has been quenched 
when liquid is the same as that of the alloy wunahes at 
its solidification point, but much more minute. Quenched 





on solidification, the alloy presents a remarkable appear- 
ance. It has a cell-like structure, the centre of each 
being dark and the walls light-coloured; many of the 
cells appear to have a white nucleus. In parts of the 
field dark lines are seen, short as yet, but the beginning 
of a new structure. The whole gives one the appearance 
of the solidification of two immiscible liquids. 

If the alloy is quenched before the end of the first 


break, though after the solidification of the whole mass, | b 


a new structure is seen. The cells remain with their 
white walls, but the background has become split up 
into dark and light like a mesh. Between one system 
! a and the adjoining there is an irregular dark 
nd. 

Quenched below break 1, at 700 deg. Cent. (1292 deg. 
Fahr.), the cell stracture disappears, and the whole 
field is covered with a “‘schiller” structure. The alloy 
is crystalline, each crystal having a different orienta- 
tion and a different schillerisation. If the alloy is cast 
on an iron plate, the “schiller” structure reaches its fall 
development, but is absent in an ingot of the alloy, when 
a coarse-banded structure takes its place. 

When the alloy is quenched below break 2, at 616 deg. 
Cent. (1130 deg. Fahr.), the ‘“schiller” structure has 
almost entirely disappeared, and the alloy has the appear- 
ance of being slowly cooled; but with this difference, that 
no eutectic-like structure can be discovered. 


68.3 per cent. Cu, 31.7 per cent. Sn. Two breaks 745 deg. 
and 580 deg. Cent. (1373 deg. and 1076 deg. Fahr.). 

When this alloy was quenched liquid, the author failed 

to obtain any structure on etching. Quenched on solidi- 


fication, the alloy showed a remarkable structure. Black | p 


ins and dendrites could be seen without the aid of a 
ens, and under the microscope dark grains are seen set 
in a lighter matrix ; under a higher power the majority of 
these dendrites are seen to pass into the lighter matrix 
quite imperceptibly, the whole being covered by a fine 
needle-like structure. The whole appearance is one of 
incomplete metamorphosis. When quenched much below 
reak 1, the dark grains disappear and the alloy appears 
homogeneous. If the alloy be cast on an iron plate, the 
structure is almost the same as that of the ingot, but is 
much smaller and more distinctly granular, The borders 
of each grain are rectilinear and sharply defined ; orienta- 
tion is marked. 


73 per cent. Cu, 27 per cent. Sn. Four breaks 770 deg., 
745 deg., 510 deg., and 470 deg. Cent. (1418 deg., 
1373 deg., 950 deg., and 878 deg. Fahr.). 


Quenched liquid the structure is but imperfectly seen, 
and appears to consist of dark grains in a matrix. The 
alloy appears the same quenched on solidification or 
between the first and second breaks at 760 deg. Cent. 
(1400 deg. Fahr.) It consists of dark dendrites and 
skeleton crystals in a lighter matrix. These dendrites 
have dark borders. The skeleton crystals appear to be 
the same as those whose pseudomorphs are seen on the 
surfaces of the slowly-cooled alloys. 

Quenching at 650 deg. Cent. (1202 deg. Fahr.) below 
break 2, gives the alloy a mottled appearance. The 
dendrites have quite disappeared, and white irregular 
roundish patches are seen in the dark background. 
pe the whole minute rosette-like crystals of 
whitish colour are scattered. They are doubtless stunted 
forms of those which oy 0 when the alloy is quenched 
at 500 deg. Cent. below break 3. In thisalloy large grains 
are seen with polygonal boundaries of a white material. 
The grains themselves are made up of white radiating 
crystals and -bunches of granules. The matrix is black, 
but under high powers no eutectic can be made out. But 
for the latter peculiarity, the alloy is identical with the 
furnace-cooled specimen. The cast specimen shows traces 
of the skeleton crystals which form on the surface of the 
slowly-cooled alloys : 


76 per cent. Cu, 24 per cent. Sn. 


As the last two distinct breaks of this alloy are the same 
as those of the next alloy, quenching was only performed 
at solidification. Small yellow dendrites and skeleton 
crystals are seen set in a matrix which is markedly com- 
posite, the two constituents being dark minute rounded 
grains in a lighter matrix. No trace of the thick skeleton 
crystals found on the surface of the slowly-cooled alloy 
can be seen. Strange to say, these appear quite dis- 
tinctly when the furnace-cooled specimen is re-heated to 
about 750 deg. Cent. (1382 deg. Fahr.) and quenched. 
If re-heated to pasty and then quenched, the alloy seems 
to consist of these thick skeletons, in the midst of which 
the small yellow grains and dendrites appear. 


80 per cent. Cu, 20 per cent. Sn. Three breaks, 870 deg., 
790 deg., and 500 deg. Cent. (1600 deg., 1454 deg., and 
932 deg. Fahr.). 


When quenched from the liquid state small yellow com- 
posite ins are seen in the dark structureless matrix. 
Quenching below break 1 produces large skeleton crystals, 
composed of many-shaped yellow grains. No marked 
structure can be seen in the ground mass. When quenched 
below break 2, at 750 deg. Cent. (1382 deg. Fahr.), the 
yellow grains have grown considerably, and the ground 
mass has a coarse fibrous appearance which is quite dis- 
tinct from that of the furnace-cooled alloy. Again, when 
the alloy is etched so as to make the dendrites of “yy 
~~ a blackish red, they appear to be surrounded by a 
white envelope. In places the matrix appears quite 
amorphous. 

From the above evidence it is clear that branch e of the 
cooling curve is one of change in the solid. In the case 
of the 66 per cent. Cu alloy, the first break is that of solidi- 
fication ; the second is that of separation into the light 
and dark constituents; whilst the third is that of the for- 
mation of the small eutectic out of a part of the light con- 
stituent. With regard to the 73 per cant. Ca alloy, it is 





doubtful whether the first break means the solidification 
of the whole or only a part. In the latter case, the second 
break must mean the solidification of the remainder. Ib 
seems more probable to be one of change in the solid. The 
upper break of 76 per cent. Cu and 80 per cent. Cu alloys 
is that of the solidification of the copper grains and den- 
drites. The second means the solidification of the ground 
mass (branch c). The horizontal part of ¢ is the eutectic 
reak, and therefore the third and doubtful break in the 
76 per cent. alloy must mean the —— of the bright 
white constituent from the ground mass, which is dis- 
tinctly shown in Fig. 85 - be given later). 

When one considers the many and distinct different 
structures produced in the series by quenching at different 
temperatures, and by re-heating and quenching, it is 

uite evident that the changes which take place during 
the cooling of an alloy of copper and tin, especially in 
the neighbourhood of the second eutectic alloy, are even 
more numerous than those of the carbon irons. * 


(Zo be continued.) 





Tue New AmericAN WarsHIpPs.—Mr. John D. Long, 
Secretary of the United States Navy, has prepared for 
presentation to Congress a description of the two battle- 
ships and two armoured cruisers provided for during the 
financial year ending June 30, 1902, for which the plans 
have been made by the Board of Construction. The 
most noteworthy characteristics of all the vessels will be 
in their armament, in their under-water portions not being 
sheathed or coppered, and in the fact that no torpedoes 
will be carried, whereby s will be gained for other 

urposes. The full-load displacement of the battleships 
will be 17,604 tons, the length 450 ft. at the water-line, 
the beam 76 ft. 8in., and the maximum draught 26 ft. 9in. 
Protection will be given by a complete water-line belt, 
9 ft. 3 in. wide, with a maximum thickness of 11 in. amid- 
ships for a distance of about 200 ft., forward and aft of 
which the extreme thickness will be 9 in. as far as the big- 
gun turrets, from which points it will be gradually de- 
creased to 4in. at the stem and stern. The turrets for 
the big guns will have 9 in. of armour, with 11 in. fort 
plate, and 10 in. on the barbettes. Between these, and 
above the water-line belt, will be 6-in. armour, with 
athwartship bulkheads at the extremities, above which 
again will be 7 in. of armour for the protection of the 7-in. 
guns. In the two barbettes will be four 12-in. guns, in 
pairs, the turrets being electrically controlled, and the 
ns having an arc of fire of 270 deg. There will also 
eight-8-in. guns, in pairs, in four electrically-controlled 
balanced: turrets at the angles of the main deck, these 
turrets having 64 in. of armour. The nig, gp hy at 
principle, as adopted in the Kearsarge, has thus been 
abandoned in these ships. The 8-in. guns will fire right 
ahead or right astern, and severally on each side to 55 deg. 
before or abaft the beam. Twelve 7-in. quick-firers 
will be in the battery on the gun deck, on pedestal 
mounts, behind the 7-in. armour, each gun being separated 
from the others by traverses of 14 in. to 2 in. thickness, 
and the forward and aft guns will fire right ahead or right 
astern. It will be seen that the belt and casemate 
armour combine with the gun turrets to form a very 
strong citadel, outside of which there will be excellent 
protection for the extremities of the ship. Amidships 
the armoured deck will be flat, between the turrets at a 
height of 3 ft. above the water-line, but forward and aft 
it will slope to the bottom of the side armour, the 
extreme thickness being 4} in. at these points. In regard 
to the armament, it remains to say that in command- 
ing positions will be twenty 3-in. quick-firers, twelve 
3-pounders, eight c gmcengel pw two machine guns. The 
magazines and shell-rooms will be so arranged that about 
one-half of the ammunition will be carried at the 
ends of the ships, while sufficient refrigerating appa- 
ratus will be provided for those amidshi The ammu- 
nition hoists will be worked electrically. The speed 
will not be less than 18 knots, and the propelling machi- 
nery will consist of two triple-expansion engines of 16,500 
indicated horse-power, with water-tube boilers, of which the 
type has not m indica The bunker capacity will 
be 2200 tons. The hull will be much subdivided, and sliding 
water-tight power-operated doors will be provided. The 
doors may be man-handled also, but there will be an 
emergency closing switch in the chart-house, by means 
of which doors may be instantly closed in an emer- 
gency, and an indicator there will always show which doors 
are opened and which closed. The two armoured cruisers 
will have a maximum displacement of about 15,960 
tons, with a length of 503 ft., beam 72 ft. 4 in., and 
draught of about 27 ft. 2 in., with a bunker capacity 
of 2000 tons; engines of 25,000 horse-power, and an 
estimated trial speed of not less than 22 knots. Like 
the battleships, they will be unsheathed, and the general 
na am of armour will be the same, with an exten- 
sive double-bottom and water-tight compartments. They 
will carry four 10-in. guns, in pairs, in two turrets on the 
upper deck, each gun having an arc of fire of 270 deg., 
and there will be sixteen 6-in. quick-firers in re-entrant 
ports on the broadside behind 5-in. armour, separated 
into groups by splinter-proof bulkheads, as well as 
twenty-two 3-in. quick-firers, twelve 3-pounders, four 
l-pounders, and eight machine and automatic guns. 
There will be a complete water-line belt 7 ft. 6 in. wide, 
6 in. thick amidships batween the barbettes, and with a 
uniform thickness of 3in. to the extremities. Above 
the water-line armour between the barbettes will be 5-in. 
armour, and the gun positions on the gun deck will have 
the same thickness, while the maximum thickness of 
steel on the barbettes will be 8 in. The engines, of 
25,000 indicated horss-power, will be supplied by water 
tube boilers. 


* Roberts-Austen. ‘Molecular Unrest in Solids ;” 
Philosophical Society of Glasgow, 1900, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compinep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are _— tn italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform _ of 8d. 

The date of advertisement of the tance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
- notice at the Patent Office of ition to the grant of a 

atent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS, 


13,563. N.Tesla, New York City, U.S.A. Electricity 
Transmission. (2 Figs.) July 3, 1901.—Tesla transformers 
turned to a certain period of oscillation and as used in the trans- 
mission of series of electrical impulses, as, for example, in wireless 
pe ge pe have either the primary or the secondary winding or 
both of these refrigerated, it may be by immersion in liquid air, 
with the object of reducing resistance (without increasing sur- 





face of mass) in relation to inductance. The inventor surrounds 
the “freely vibrating circuit or conductor” with a “suitable 
cooling medium, which may be any kind of freezing mixture or 
agent,” and he states that he has found it possible by this inven- 
tion ‘* to secure a rise of electrical pressure in an excited circuit 
very many times greater than has heretofore been obtainable.” 
(Accepted November 13, 1901.) 


15,817. _ R. McA. Lloyd, New York City, U.S.A. 
Storage Battery Containers, [4 Figs.) August 6, 1901.— 
The inventor proposes to use iron or steel made into crate-like 








form or cast solid, and lined with varnished or indurated wood, 
as astrong container for storage battery cells; the interior of the 
13.190)" being preferably lead-covered. (Accepted November 


15,819. R. McA. Lloyd, New York City, U.S.A. 
Battery ChamberVentilation. [3 Figs.] November 9, 1901. 
— This invention provides means for discharging the acid-bearing 
gases given off by storage batteries, from the chamber in 
which the battery is situated; the apparatus being especially 


Fig. i. 
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applicable for use in submarine boats. Each cell or battery is 
enclosed within a chamber shut off from the space within the 
boat except through a valve which opens only inwardly, and 
communicating with the exterior of the boat by means of a tap- 
controlled conduit, upon which is a suction device for use in eject- 
ing gas when the battery is charging. (Accepted November 13, 1901.) 


19,227. The British Thomson-Houston Com: 4 


Limited,“London. (H, E. Erben and A. F. Knight, Schenec 


Scale 
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in such manner as approximately to 
netism of the field. Th 4 


cepted November 20, 1901.) 


Storage Bat: 














included by which leakage of acid is caused to give some alarm 
indication with the object of calling the attendant’s attention to 
the leak. The means by which the leaking acid may give an 
alarm are electrical and acoustic, the acid completing the 
circuit either directly or by means of a gravity contacting device. 
(Accepted November 13, 1901.) 


19,245. C. P. E. Schneider, Le Creusot, France. 
Dynamo-Electric Machinery. [17 Figs.] September 25, 
1901.—This invention has reference to magnetic fillings for the 
tops of armature conductor channels. There are three claims, 
the first being broadly for ‘‘The improvements relating to the 
armature of either a continuous or an alternating current 

















dynamo-electric machine, consisting in furnishing the teeth with 
a removable et or overlapping piece having projections 
and composed of laminated or divided magnetic material, and pro- 
vided with mcans for securing the same upon the teeth, or adapted 
to engage with a groove in the latter.” Various desi of slot 
cover comprising laminated iron are described and illustrated. 
(Accepted November 13, 1901.) 

5. C.W.S. Crawley and W. L. Madgen, London, 
Saitohes. (3 Figs.) few 4, 1901.—The switch, according 
to this invention, is operated in one direction by pulling down a 
weight, and in the other by raising the weight, and is ally suit- 





tady, N.Y., U.S.A.) Boosters. [1 Fig.] September 26, 1901. 
Jn order to correct the residual mognetic effect of a booster so 


able for electric lamps nded from the ceiling, the lamp being 


suspe 
used as the weight and the switch being preferably situated in the 


15,816. R. McA. Lloyd, New York City, U.S.A. 

tery-Leak Alarms. [3 igs.) August 6, 1901. 
—This invention provides in combination with a storage battery 
container, such as is used on submarine vessels, a compartment 
into or through which any leaking acid may drain, means being 


that it may not cause any raising of potential when unexcited and | ceiling rose. The lamp may be suspended by its conductors, but 
no disproportionately high potentials at excitations less than the | preferably an additional cord is employed to take the strain, the 
normal, the field magnets are according to this invention pro- 
vided with an additional winding, which is contmuously excited 

tralise the sesidual mag- 
is winding is referred to as a ‘‘ differen- 
tial” winding, and apparently would be preferably energised at 
falling potential with unboosted current from the feeder. (Ac- 


conductors being left more or lessslack. The switch comprises three 
parts—one stationary and the other two capable of moving rela- 
tively to the first against springs, and the spring between the 
first part and the second (which is connected to the weight) being 
weaker than the other. When the weight is pulled down, the 
second part comes with it, and after atime engages with the third 








part and carries it also downwards, closing the circuit in any con- 
venient way. Acatch retains the third part in its lowest position, 
the second part being held canoe oe | the weight. When the weight 
is raised, the second part is*raised with it by its wee tripping 
the catch, and breaking the circuit. The third ises when 
released, as its spring is too strong to be overcome by the weight. 
The three parts pr conveniently be tubes sliding telescopically 
over each other. (Accepted November 20, 1901). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5757. A. es, Salt Lake City, Utah, U.S.A. In- 
candescence Petroleum Burners. [13 Figs.] March 19, 
1901.—-In order to avoid the difficulties attendant on the use of 
vaporising tubes or other retorts in Bunsen petroleum gas or 
vapour burners, according to this invention the petroleum is 
vaporised directly in the flame, the products of combustion of the 
vaporising flame and the gas or vapour formed therein passing 





upwards from the enclosed space in which the sail gas or vapour is 
generated, and mixing with air for the formation of an atmospheric 
flame by which an incandescence mantle may be heated to lumi- 
nescence. The vaporising flame may be constituted either by a 
return derivation from the current of mixed vapour and air flow- 
ing to the mantle, or from an independent gas supply. (Accepted 
November 18, 1901.) 


20,210. A. Kitson, London. Petroleum Incandes- 
cence Burners. [8 Figs.) November 9, 1900.—This inven- 











tion relates to petroleum incandescence burners, in which a 





stream of air and gas or vapour derived from the main stream 
for the flame which incandesces the mantle is used to produce an 
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auxiliary flame which effects the vaporisation or gasification of 
the petroleum. In the lamp according to this invention a hori- 
zontal vaporising tube located within a casing is used. Means are 
provided by which one mantle may be substituted for another 
upon the burner. (Accepted No 7 13, 1901.) 


1473. W. T. Sugg, London. Incandescence Gas 
Burners. (2 Figs.) January 22, 1901. — This Somers 
describes an incandescence burner of the De Mare or in- 
jector t and of the particular kind described in Patent 
Specifications Nos. 15,521 and 23,398 of 1899, but having 
ite mixing tube bent at right angles in the manner usually 
adopted with incandescence lighting and other atmospheric 





burners when vertical room for the mixing tube is not 
available. It it stated that: ‘‘The gas is injected into the 
burner tube and draws in and carries with it a sleeve of air, the 
two streams (gas and air) maintaining their relative positions 
round the bend until they strike the under side of the burner as 
deacribed in the patents before referred to.” (Accepted November 


20, 1901.) 

2020. E. Gobbe, Jurnet, Belgium. Water-Gas 
Making. (2 Figs.) January 29, 1901.—According to this in- 
vention, coke from the retorts in an ordinary gas works is cooled 
and water-gas produced at one and the same time, and without 
expenditure of fuel either for generating a gas making heat in the 
producer or for making steam. Coke from all the retorts, while 
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“" 
etili hot, is thrown into a water-gah makér, in whose upper por- 
tion its temperature is reduced by steam with the formation of 
ater nap, apd ip whose lower part (orinjan auxiliary Vessel) it. 
may y.c00l , the steaty produced by this final 
cooling being ‘conducted at part of eptetatug in which 
gas-making is taking place. (Accepted November 20, 1901.) * -* 





GUNS AND EXPLOSIVES. 


1322. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Shells. (3 Figs.) January 21, 1901.—In order to 
diminish risk in handling and firing shells, one part of the ful- 
minate—namely, that heretofore used locally to detonate the 
charge—is dispensed with, and in its place a series of frangible 
vesels, containing gunpowder and in close relation to each c ther, 











is used. Itis stated that ‘ the fuse ismade to explode first the 
front portion of the igniting charge (which may be conveniently 
enclosed in a thick-walled chamber), this immediately explodes 
the second portion, and go on, the eaplosions thus obviously be- 
coming more and more violent, so that the last is sufficiently 
violent in its action to ily detonate the bursting charge.” 
(Accepted November 13, 1901.) 

14,480. E. Gathmann, Washington, D.C, U.S.A. 
D te Guns. (7 Figs.) July 16, 1901.—This invention pro- 
vides a gun in which, in order to give the shell charge a “‘ set 
back” before rotation commences, and so as not to cause the 








development of high chamber pressure, the shell chamber is 
made conical with a slight shoulder at its rear end, the rifling 
starting from a point in advance of the shoulder and increasing 
to its maximum depth at the smaller end of a long slightly 
conical part whose smaller end is of the normal diameter of the 





gun tube, There are five claims, the first of which is : ‘‘In a gun, 
the combination of a charge chamber, a main bore of substan- 
tially less diameter than the e chamber, and a projectile 
chamber intervening between the c chamber and main bore 
and of forwardly tapered form.” (Accepted November 13, 1901.) 


837. H. C. Sparrow, Ashstead, 
Sights. (7 Figs.) January 12, 1901.—In order to give a choice 
of rifle fore-sights a number of these are mounted on a turntable 
provided with a spring catch which serves to retain the table in 
place when either of the sights upon it is brought into line. An 
even number of sights, separated by equal intervals, may be upon 


























the periphery of the table, in which case those in line are of the 
same configuration, but may be of different colour or differently 
shaded. A four-sight table is illustrated, in which shades over 
two differently-coloured head-sights in line serve also to protect 
two unshaded barley-corn sights lying between them. (Accepted 
November 13, 1901.) 


LIFTING AND HAULING APPLIANCES. 


3304. A. Reichwald, London. (Ff. Krupp, Essen, Ger- 
many.) Automatic Brakes for Hoists [3 Figs.) Feb- 
ruary 15, 1901.—This automatic hoist brake is of the friction kind, 
and is brought into engagement, when the load begins to descend, 





3304... 


by means of a silent pawl. The degree of friction is determined 
by adjustable springs which are preferably set so that force has 
to be applied to lower the load. The silent pawl may have a 
wedge-shaped end taking into the Y groove of a wheel. (Ac- 
cepted November 13, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1188. J.G. Beardmore, Bothwell, Lanark. Boiler 
Furnaces. (10 Figs.) January 18, 1901.—This invention pro- 
vides for steam boilers, furnaces or flues in which (1) the form is 
annularly corrugated and gradually decreasing in diameter from 
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front to back, and (2) each corrugation comprises two pa 
unequal length, the longer of which is less ‘‘ inclined to the fur- 
nace axis” than the shorter, either or both parts being straight or 
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more or less curved in section across the corrugation. (Accepted 


November 20, 1901.) 


1005. W. May and the Pulsometer Engineering 

mpany, London. Sirens. [5 Figs.] January 15, 1901. 
—This invention has reference to sirens of the kind in which 
there are two series of slots, one of which is an inclined or driving 
series, and the other a series of straight-through slots, the latter 
being the better for sound production. Such sirens are used 
either with an independent motor, in which case the driving 








slots form a stand-by in case of the breakdown of the motor, or 
the driving slots are given full steam until a “speaking” of 
rotation is attained, after which steam is given wholly or in 
a Ty quantity to the straight-through slots. Sirens of this 

d, and having the rotating ‘“‘ reed” slidable, for the purpose of 
changing steam supply from the driving to the straight-through 
this invention, provided with means—for 
example, a centrifugal governor~—whereby the desired endwise 


Surrey. Rifle Fore- | ings. 





motion will be imparted to the sliding ‘‘ reed” so as to close the 
driving slots when it is rotating at a predetermined speed. 
(Accepted November 20, 1901.) 


12,543. A. C. E. Rateau, G. E. Sautter, and H. A. E. 
Harle, Paris. Lubricating Steam Turbine Bear- 
(2 Figs.] June 19, 1901.—This invention relates to the 
lubrication of the bearings of steam turbines of the kind having 
the bearings within the turbine casing ; and in order that such 
bearings may be fully lubricated without danger of oil passing 
from the bearings into the turbine interior where it would be 


picked up by the passing steam and carried into the condenser, 











according to this invention oil-catchers at the ends of the bearings 
and which receive oil from throwers on the shaft and communicating 
with reservoirs each at a lower pressure than the interior of the 


turbine casing at the point where the communicating tubes enter, 
serve to pass oil out from the interior of the turbine. Means are 
provided by which the several reservoirs into which oil is dis- 
charged may be emptied into a common reservoir. Oil is pumped 
into the bearings. (Accepted November 20, 1901.) 


7411. J.J. Tonkin, Oswego, N.Y., U.S.A. Motor- 
Car Boiler. [3 Figs.) April 10, 1901.—This is a boiler of the 
fire-tube kind, and is constructed in various ways, but in each 
case has a perforated horizontal diaphragm a little above the 
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| water line, in order to prevent the foam which is sometimes 

formed in boilers of this kind by the vibration of the vehicle 
| from filling the steam space and being carried through the 
| steam pipe to the engine. (Accepted November 20, 1901.) 


MISCELLANEOUS. 
21,214. D. de Vulitch and J. d’Orlowsky, Paris, 
France. M Carbides. [4 Figs.) November 23, 


1900.—Metallic oxide with but sufficient powdered carbon to 
combine with the oxygen thereof is fused into a liquid mass, and 
is then suddenly added to a mass of liquid hydrocarbon. It is 
stated that when this is done, carbon from the hydrocarbon com- 
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bines with the fused oxide and carbon, a complete reaction 
occurring with formation of carbide of the metallic base and 
liberation of hydrogen. Meansare described for adding the fused 
mags to the liquid hydrocarbon which is used in excess in order 
ee ae carbide may be waterproofed. (Accepted November 13, 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE NORTH-SEA CANAL, THE YMUI- 
DEN LOCKS, AND THE PORT OF 
AMSTERDAM. 


THE Netherlands are so much the country of canals 
and of reclaimed land that it requires a huge scheme 
to excite public attention. Such a scheme was the 
draining of the Zuyder Sea, under which term 
several projects, notably Mr. Lely’s of 1892, were 
known. t he in reality proposed, as we de- 
scribed in 1895,* was to close the northern part of 
the bay by a huge dyke, 25 miles in length, and to 
transform a portion of the shallow basin thus re- 
converted into an inland lake (which it had been up 
to the thirteenth century) into four large polders, 
together of an area of 750 square miles. The dyke 
was to cross from the peninsula of North Holland 
over to Friesland—not by way of Enkhuyzen- 
Kampen, however, a route often marked on maps, 
but further to the north, vid the Island of 
Vieringen over to Piaam. A canal was to 
be cut through this island, more than half a 
mile wide, to provide an outlet for the Yssel, 
Vecht, and other rivers which discharge their 
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Sea Canal, which was opened in 1876. Am- 
sterdam, though not the official seat of the 
Government (which is at the Hague) is, with its 
population of half a million inhabitants—503,300 
in 1898—the first town of the country. More a 
town of commerce than a transit port, Amsterdam 
regards its navigation only as one of the chief 
sources of its prosperity, a prosperity which must 
not be measured simply by the extent of its ship- 
a Yet it could not maintain its place at the 
ead of the Netherlands trade, and its rank atnong 
the great emporiums of the Continent, with its 
situation on the bay of the shallow Zuyder Sea, 
called the Y on account of its shape, without 
having better connections with the open sea. 

The rise of Amsterdam is said to date back to the 
ruin of Antwerp, which, weakened by Alva’s mas- 
sacre of 1576, succumbed to Alexander Farnese of 
Parma in 1585, after a heroic defence, Antwerp 
has once more developed into a great port ; Rotter- 
dam has known how to make the best of its splendid 
situation on the Rhine, the most important river 
trade route in existence ; and Amsterdam has finally 









attained its ambition of being admitted into the 
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waters into the Zuyder Sea. The work was to be 
carried out within a period of about thirty years. 
Although Mr. Lely, the chief originator of this 
project, has meanwhile been Minister of Public 
Works at the e, the scheme has not yet 
been submitted to the Netherlands Parliament. 
The fact that the many fisher folk who dwell on 
the shores of the Zuyder Sea and on its islands 
would not readily submit to their being converted 
into farmers, may have proved one of the greatest 
obstacles. Some day, however, the project may be 
executed. t 

Meanwhile, another enterprise has matured with- 
out attracting the attention it deserves. The City of 
Amsterdam has become a sea-port, and that meant a 


» great deal more than the construction of the N orth- 


* See ENGINEERING, vol. lxix., 67. 
. Rb scheme appears to have abandoned for the 
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has since risen. The eastern Amsterdam extremity 
of the new canal had to be closed inst’ the 
Pampus, the south-western marshy portion of the 
Zuyder Sea, which often threatened Amsterdam 
with inundation. The port of Amsterdam had to 
be improved to accommodate the largest sea-going 
vessels, and an outlet by water, direct canal con- 
nection with the Rhine, has been provided for— 
the Rhine-Merwede Canal, which starts at the 
eastern end of the iyo of Amsterdam. These are 
the tasks with which the Government and the City 
of Amsterdam had to deal. 


I.—Tue Nortu-Sea Cana. 


The construction of the 24 kilometres (15 miles) of 
canal did not involve any particular difficulties. 
Outside the city, there were no towns nor indus- 
trial properties of especial value blocking the way, 
no rivers to be crossed, and only three bridges— 
two railway bridges and one road-bridge—to be 
built or maintained. As over a large portion of 
the. North - East Sea Canal in “Moletein, the 
canal had to be cut through open shallow 





water and soft marshy ground. It meant essen- 
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ranks of the sea ports. The North-Holland Canal, 
finished in 1825, which joins Amsterdam to the 
Helder and the Nieuwe Diep at the northern ex- 
tremity of North Holland, and thus to the North 
Sea, lost much of its importance when large steamers 
were more and more replacing sailing craft. It is 
not a small canal by any means; from 100 ft. to 
130 ft. wide, and 20 ft. to 23 ft. deep, it can accom- 
modate large vessels. But a canal, 52 miles in 
length, leading to a terminus, not a thoroughfare 
offering shorter passages on international high roads, 
can satisfy modern requirements only under ex- 
ceptional circumstances. The North-Sea Canal 
(Fig. 1) took the shorter route straight west. It 
has a length of 15 miles only, reckoned from Am- 
sterdam to Ymuiden on the North Sea. The Y was 
partly dredged and partly filled up, and the narrow 
isthmus, separating the Y from the North Sea, was 





cut at the spot where the fishing village of Ymuiden | 







tially dredging, creating firm banks, and filling 
up, draining and utilising the reclaimed land. 
24 did the original locks at Ymuiden cause excep- 
tional trouble. There were (Figs. 3 and 4) three 
locks, for draining and for locking large and small 
boats. Boats of 443 ft. length, 62 ft. beam, and 
23 ft. draught, could pass through the large middle 
lock. Each of the twoshipping locks was provided 
with three pairs of flood-gates (or pairs of gate-leaves, 
rather) and two ebb-gates. © mean ti og is 
only 1.65 metre (5 ft. 5 in.), though heavy high 
seas are by no. means rare. , 

It was the outer harbour and the moles which 
taxed the skill of the engineers and contractors 
severely, The harbour has a length of 1555 metres 
(nearly 5100 ft.), and the moles converge, as can be 
seen in Fig. 3, leaving a clear inner basin, about 
850 ft. across. The false work was severely 
damaged the day after it was finished, and was 
totally destroyed two years afterwards—in 1869. 
It was at first thought that the beton blocks could 
be laid directly upon the sand. That did not 
answer, however, and a grounding of basalt, 3} ft. 
in thickness and 115 ft. in width, was putdown. On 
this base of granite rest the huge concrete blocks of 
10 tons, and over these a layer of concrete has 
been cast. The crown is slightly inclined towards 
the harbour ; the breast-wall is simply brickwork. 
Below the low-water line the concrete blocks are 
not cemented, but clamped together by iron rods, 
from 4 ft. to 7 ft. - bent over at ends and 
fixed by means of oak wedges. Huge blocks of 
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concrete have further been piled up in front of the 
moles, forming a protective belt about 15 ft. wide 
on the sea side, to Nedek the force of the waves. 

In spite of the severe gales which are certainly 
not less common there than on other shores of the 
North Sea, the entrance to and the exit from the 
harbour are exceptionally easy and safe. Only two 
accidents occurred durin e first eight years. 
In this respect the work has been remarkably suc- 
cessful. It resulted, however, that the distance 
from the harbour entrance to the old lock gates, 
2500 metres (8220 ft.), was not always sufficient to 
allow the vessels to slacken down completely after 
having effected their entrance at good speed. This 

int had to be considered when the question of 

r locks forced itself upon the authorities. 

he canal was originally built with a bottom 
width of 27 metres (87.7 ft.), a batter of 2:1, and 
the depth carried dewn to — 7.5 A.P. The normal 
canal level is about 0.5 metre below the Amsterdam 
datum A.P.,so that the available depth was 7 metres, 
(23 ft.) A gradual enlargement of the section was 
contemplated. | The canal was opened in 1876, and 
the trattic proved from the commencement that the 
advocates of this waterway had not been misled by 
optimistic expectations. Ships of an ag te 
idee of half a million ogi eines were locked 
at Ymuiden in 1876, and of 4 million cubic metres 
burden in 1877. Diagram Fig. 2 illustrates this 
most encouraging Pee: naatenh of the traffic; but as 
we propose to deal with the trade statistics in the 
Third Section—the Port of Amsterdam—we reserve 
further remarks. The growth in the dimensions 
of shipping craft had possibly been underrated. 
It soon Gatton clear, at any rate, that larger locks 
would have to be constructed for the largest ocean 
vessels. The new locks would have been built to 
the south of the old locks, if the new community of 
Ymuiden—a very neat modern hamlet, with streets 
running at right angles—had grown less quickly. 
The locks had hence to be placed further north, 
and, as Fig. 3 shows, they were put further back, 
lengthening the passage from the harbour entrance 
by 600 yards. 

The new locks (Figs. 5 to 8), then the largest in 
existenee as to hah though not in other respects 
—they have since been surpassed by the locks of the 
Canadian Ship Canal, Sault Ste. Marie, Lake Huron, 
which are also worked by electric motors, the power 
being derived from turbines—could be excavated 

a built in the dry. The piers have a length of 282 
metres (925 ft.). Three pairs of gates divide the 
locks into a small outer Far Hong 73 metres useful 


able roads for the bridges at present crossing the 
canal. The actual cross-section is: Width at bot- 
tom, 119 ft. ; depth of water, 28 ft. ; batter, 2:1. 
The distance of the embankments from centre to 
centre is 470 ft. It is thus possible, as will be seen 
from Fig. 9, to e the section to a bottom 
width of 165 ft.—in curves 200 ft.—and a depth of 
32 ft., with a batter of 3:1, without removing the 
embankments. A foreshore 16 ft. wide will be left, 
washed by 4 in. of water, and bordered by a stone 
‘erway of basalt. The cost for dredging and 

ing this stone pitching is estimated at 250,0001. 
The outer harbour at Ymuiden, which now has a 
depth of 26 ft. at low water and of 34 ft. at high 
water, will also be deepened, so that 32 ft. of water 


Fig.1. 





southern bank—makes the canal simply: the high 
road to Amstersdam. There is, so far, no regular 
steamer connection between Ymuiden and Amster- 
dam, and, in fact, no local traffic to speak of ; there 
are, however, a few factories on the northern bank 
near the Velsen railway bridge. ° 

Each railway bridge will be worked by. two 
electric motors of 25 horse-power each. The opera- 
tion is to take 2} minutes. The Velsen road- 
bridge, the only road-bridge leading over the canal, 
is being replaced by a steam ferry to convey pas- 
sengers and carts, and tramway locomotives and 
carriages. This project is complicated by the fact 
that the canal is apt to freeze in winter. ‘The 
Government always maintains open water for the 
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CROSS SECTION OF CANAL WITH RAILWAY BRIDGE NEAR ZAANDAM. 
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Foreshore 4° under canal water level 


length, and a large inner chamber, 144 metres in 
length, giving a total available length of 225 metres 
(738 ft.). The width is 25 metres (82 ft.), and the 
sill is at — 10 metres—that is, the lock has a depth 
of 9.5 metres (31.5 ft.). The outer end of the 
canal at the locks has its bottom at —15 metres, the 
inner end at —13.6 metres. The dimensions will 
suffice for the largest steamers that might call at 
Amsterdam. In each pier runs a culvert, 3.2 metres 
high and 2 metres wide (10 ft.\7 in. by 6 ft. 7 in.). 

e shall have more to say about the locks in the 
next section ; Figs. 5, 6, 7, and'8 explain their con- 
struction. There was no necessity for an emer. 
gency lock, to prevent flooding of the country in 
case the gates should be crushed. The gates afford 
ample protection, and if they should fail, the waters 
would find — <a area to spread upon, 
before they woul districts where they could 
do much damage to life and property. 

The new | were opened in December, 1896. 
When they had been completed, the widening and 
deepening of the canal was taken up more ener- 

ly again, and a new grant was made by the 
vernment in July, 1899, especially for this 
purpose, and further for substituting more suit- 
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will be available at low tide and 38 ft. at high tide. 
These operations will add 29,2501. to the cost for 
enlarging the canal section, allowing about 12,0001. 
for unforeseen expenses. A railway and road- 
bridge crosses the canal at Velsen, on the southern 
bank of the canal, not far from Ymuiden, with 
which Velsen is connected by rail. Passengers 
coming from Ymuiden change at Velsen, to pro- 
ceed either north, or south to Haarlem, on the 
—~ to Amsterdam or Rotterdam. There is no 

ilway skirting the northern canal bank at all. 
Near Amsterdam, the railway to Zaandam passes 
over the canal. The actual railway swing bridges 
have a span of 63 ft. only, and they will be re- 

laced by swing-bridges leaving a clear water-way 
80 ft. in width, allowing two ships to cross 
between the piers. The pivot pier has its founda- 
tions in the slope of the one embankment, and the 
two bridge arms will be of equal length. The Zaan- 
dam bridge will not have to be operated for small 
vessels, as the lower member is ft. above water 
level in mid-channel. At Velsen, this height will 
be 25 ft. only ; the difference is connected with 
the local conditions. The absence of any towns on 
the canal banks—Velsen is some distance from the! 
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canal shipping free of charge, and the ice-breakers 
have proved well suited for their work. As regards 
this cross traffic, two landing stages are being built 
on either bank, for the summer and for the winter 
service, the latter stages being pushed further out 
into the water. Connection with the shore will be 
effected by means of girder bridges, hinged at the 
shore end and to be lowered on to the ferry with 
the other end, as is done with the railway ferries 
plying between the Danish isles. The boats will 
ve a length of 122 ft., sufficient to accommodate 
a tramway engine and three cars; longer trains 
will be divided into two sections, and shunted on 
parallel tracks on the ferry. The ferries will be 
dle steamers, with two engines, indicating 200 
orse power each, and two rudders. 
The grantof July, 1899, which we mentioned above, 
rovides the sum of 51,2501. for two ferries and the 
nding stages. The swing-bridges near Velsen 
and near Zaandam are estimated to cost 125, 0000. 
and 225,0001. respectively, and nearly 20,0001. will 
have to be paid as an indemnity to the railway 
companies, which will remain in charge of the swing- ~ 
bridges. Together with the items previously stated 
for dredging, &c., the canal improvements will 
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require a capital of 700,000/. The State bears the 
main expense ; the City of Amsterdam will con- 
tribute one tenth of the total. The improvements 
are to be completed within a period of ten years. 

The Zuyder Sea end of the canal, or of the Y, was 
closed by a dam, leaving communication through the 
Orange Locks. The t pumping station is 
situated on this dam. Before this dam was con- 
structed, there had been no difliculty in maintaining 
a tidal flow in the Y inlet, which kept a deep-water 
channel, though it silted other parts of the Y up. 
After the erection of this dam, the approach to 
Amsterdam through the Pampus, from the Zuyder 
Sea side, became difficult. A dyke has therefore 
been drawn from the Orange Locks in an easterly 
direction, with a branch stretching back towards the 
great dam to the south of the main dyke. The 
dyke, which thus also resembles the letter Y, 
has a length of 5000 yards. The navigable channel, 
9 ft. deep, is to the north of this dyke; to the 
south of it the dredged spoil is being deposited, 
and this part will in the course of time become 
cultivable. The bottom of the Zuyder Sea, whose 
depth nowhere exceeds 20 ft., is very soft, and 
firm sand and clay are only met with at a depth of 
about 36 ft. Vast bulks of sand had hence to be 
deposited for the construction of the dyke, the 
crown of which is convex and paved. 

All canal and harbour dues (except the State 
pilot dues) at Ymuiden were abolished in 1890. 
The ice breakers, which clear the canal of ice free 
of charge, are provided by the State, the Province, 
and the City of Amsterdam. 

The fishing harbour at Ymuiden, a fine tidal 
basin, 370 metres long and 120 metres wide, 1215 
by 395 ft., has recently been deepened to 5.6 metres 
(18.3 ft.). 

(To be continued.) 








DIE FORGING,—No. XIII. 
By JoszerH Horner. 


Tue method of sinking dies by a moulding or 
stamping operation, termed ‘‘typing,” and also 
‘‘hubbing,” is very old, though not practised now 


meet permanently for making new working plates 
rom. 

When we observe, too, the perfect figuration of 
coinage and medals produced by the pressure of 
steel dies, it seems almost as if this would be 
an ideal method for producing engineers’ dies. 
In cutting these by ordinary methods a pat- 
tern forging is often necessary, containing the 
allowances for shrinkage, for tooling, and tapers ; 
and it seems as if this pattern might be made to 
save all the tedious work of cutting out, if it 
could be thrust with sufficient force into a mass 
of white-hot iron or steel. 

The first difference, however, between these 
and an average forging is that the latter has a 
sensible depth, while the design on the print- 
ing cylinder, or on the coin or medal, is very 
shallow ; and this results in a great difference in 
working. All the metal originally in the mass, dis- 
placed to form the recess, must flow away some- 
where. Some compression will take place, but this 
is nearly negligible com with the larger mass 
of the recess. Being displaced, it distorts the die 
sideways or on its face, or both, and this is the 
reason why this method is of but limited value. 
Yet the practice is a good one under certain con- 
ditions, and it is carried on in every smith’s shop in 
the making of swages. 

The value of this method lies chiefly in two 
cases : in very simple forms, mainly circular, and 
in some very intricate designs, in which the work 
of cutting tools would be most tedious and expen- 
sive. With regard to the objection that the metal 
is driven out p tie and downwards, and de- 
pressed, or raised up on the faces, this can be more 
easily corrected by planing than the recessing can 
be done by cutting out. In rough work this is 
corrected by upsetting, alternating with the driving 
in of the pattern piece. But this can only be done 
to a limited extent. 

But the typing or hubbing processes can also be 
reserved for a final finish only, in which case the 
objection to the squeezing aside of the metal in the 





body of the die has less force. Itis much easier to 
rough out, or to block out, an intricate die than to 


Fig. 913. 
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in a succession of dies—the breaking-down followed 
by finishing. This will distress the metal less, 
working in a step-by-step fashion. 

In making dies in this way, double aang 
must be allowed on the pattern piece, because the 
dies themselves will take one shrin , and the 
forgings made from them another. This has its 
analogy in the making of wood patterns from which 
metal patterns have to be cast. 

Another point is that allowance must be made in 
depth in some work, though not in all, for planing 
the faces level after the sinking bas been finished. 
The effect of sinking is to leave convex edges, due 
to the metal being drawn down. The pattern, 
therefore, must be sunk deep enough to allow of 
the planing off of so much of the joint faces as will 
remove the convexity, and leave the edges sharp. 
This is not necessary in wholly circular work, but 
in other kinds it is. 

It is better to have a considerable mass of metal 
below the impression than to leave it shallow. 
Before driving the pattern into a die, the scale 
must be brushed away, otherwise it will be carried 
down into the matrix, and give a trouble. 

We have remarked that the smith makes his 
swage tools by the typing or hubbing method. He 
does so without any aid from the machinist or fitter. 
A chunk of metal of suitable size is cut off a bar, 
brought nearly to a welding heat, and laid on the 
anvil of the power hammer. A piece of cold round 
bar of suitable size, or a smith’s mandrel is taken, 
and driven down by a succession of blows into the 
block, until the nearly semicircular form required 
is obtained. The metal which is disp and 
spread out sideways is corrected, and partly set back 
by blows from the flat tup as spe the block 
being turned about by the tongs; and this alternates 
with fresh insertions of the bar to correct the forcing- 
in action of the blows delivered on the faces. 
Figs. 412 to 418 illustrate various swages for cir- 
cular and square sections and for collars. Fig. 412 
is used for plain round sections, two or three dia- 
meters often being included in one pair of swages, 
and at right angles with that shown in the figure. 





They are made with or without the working handle 


Fig 419 
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0 @ great extent, and that chiefly for a compara- 
tively plain and rough class of work. Yet the prac- 
tice of forming dies by a simple stamping process 
has precedent in the highest classes of typing. 
The transfer engraving process of Mr. Perkins, now 
100 years old, following the older transfer processes 
of the calico-printing works, is substantially similar. 
In Mr. Perkins’ method, the design required was 
engraved on a soft steel plate, which was afterwards 
hardened, and its impression transferred to a soft 
steel cylinder decarbonised by a special process. 
This, then, containing the reverse figure of the 
plate, was hardened, and used for imparting the 





Subsequently hardened, from which the actual 
patterns were printed. The hardened cylinder re- 
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finish it with chisels, files, scrapers, and templets. 
Now many forms can be roughed out nearly to size, 
and then finished by driving the pattern into them. 
Or, finally, if it is decided to form dies by hub- 
bing — planing edges and faces subsequently— 
the impressions may be made in detail by a process 
just the reverse of that adopted in making forgings | 








shown. In the latter case a tenon is welded 
on the bottom swage for insertion in the smith’s 
anvil, and a porter-rod is welded on the top one, 
or withy handles are employed which are held by 
the striker. 

The commonest forms of swages are the round 
(Fig. 412), square (Figs. 413 to 416), and the collar 
type (Figs. 417 and 418). At the first stage they 
are roughed out only, and require final corrections, 
which are imparted over rods or mandrels of the 
required form in the manner shown in Figs. 413 
and 414, where square bars are inserted of the same 
size as that of the work which the swages are de- 
signed to finish. The bars remaining in place, 
sundry hammer blows are delivered on the swages. 
With round holes the bars are rotated the while, 
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and these blows are continued until a true recess is 
obtained, while the swages yet remain open a little 
way in the joint face. Then spring handles or 
porter-bars are welded on; they are upset at the 
ends, and those ends and the blocks are brought to 
a welding heat (Figs. 415 and 416). Tenons are 
welded by dabbing-on, the joint being finished with 
flatters. 

Now, in these swages an exact semicircular form 
is not necessary, neither are sharp corners ; in fact, 
some rounding, more or less, is generally left on 
the edges, and the size is less than half the dia- 
meter. Work forged in them is rotated when of 
wholly circular section, and is therefore corrected 
by the act of rotation. Any forging or section of 
forging can be correctly finished in these swages, 
even though the latter never come together, since 
the large portion of the circumference present in 
them will exercise sufficient formative influence if 
the bar is rotated through a portion of a circle in 
the intervals of the blows. 

This common example indicates the nature and 
reasons of the principal application of the method 
to the formation of dies by stamping from a pattern. 
Its value lies chiefly in circular sections that can be 
rotated during their formation, so rendering per- 
fectly semicircular recesses quite unnecessary. 
These are not only not required, but it is better that 
they should not be complete half-circles, because 
sharp angles in close-fitting dies would not be 
favourable to the rotation of the work between 
blows, which is necessary to the suppression of fin, 
and the production of a smooth, round, planished 
surface on the forging. 

In stamped dies, therefore, for circular work, 
that planing of faces previously mentioned as being 
necessary in some cases for the removal of the 
convex edges produced by the driving down of the 
pattern into the matrix is not done, but the edges 
are left with considerable convexity, as shown in 
Fig. 419 ; the distance a, ais about one-third of the 
circumference of the dies, leaving one-third inopera- 
tive. But the fin formed in these open spaces is 
immediately suppressed by the rotation of the work 
in the dies in readiness for the next blow, and thus 
a truly circular forging is ensured. It is, in fact, 
often necessary or desirable to impart more con- 
vexity to the edge than the stamping process leaves, 
in order to give room for the large amount of fin 
or flash spread out. 

It is also apparent that the objects most favour- 
ably shaped for stamping into dies are those in 
which there is least disparity in the size of adjacent 
sections. A straight length is the easiest. A col- 
lared form of the proportions in Fig. 417 gives 
little trouble, but great differences in proportion 
would entail severe duty on the pattern and the 
block. 

The process of stamping dies of circular section, 
to which this method is specially applicable, is to 
turn a pattern or ‘‘ print” (Fig. 420) of the size 
required, on the end of a steel bar, which serves as 
a porter or handle for its rotation. The die-blocks 
must be raised to a high temperature, more on the 
faces than on the back, and adjusted quickly in 
place, and a few rapid dead blows imparted, rotat- 
ing the model the while. The lever handle (Fig. 
421) is also a job suitable forthis method. There is 
little difference in its diameters, neither is exact 
size important, while a smooth and true surface is 
readily imparted by rotating tho forgings in the 
dies. These are typical of a large number of 
articles to which this method of die-sinking is ap- 
plicable. 

The blocks are set in place by whatever means 
are adopted for fastening them. They may be of 
the swage type, united with a spring or hinges, or 
they may be attached to the anvil and the tup by 
means of dovetails and wedges, or this fastening 
may be in the op coy. and set screws be employed 
in the bottom. The final iaatching of the top and 
bottom dies is insured by adjusting the wedge 
fittings, or screws, by which they are attached to 
the anvil and the tup, the pattern remaining be- 
tween the dies while the final adjustments are being 
effected. 

There is a large class of models outside those of 
circular form, in which the edges of the die have to 
be brought up keen, and the fin removed in a trim- 
ming or in ordinary stripping dies. In such cases 
allowance has to be made for planing on the faces 
of the dies, equal in amount to the convexity of 
the edges in the dies as they are left by the model. 
Therefore, since the top and bottom blocks are 
struck at once over the pattern, the latter must be 





deeper by the amount to be planed off the joint 
faces—say } in. or more in all—} in. off each face— 
the amount of which would vary in different cases. 

The coupling-pin (Fig. 422) is a case of this kind. 
If it had no eye, but was simply a round pin, it 
could be rotated, but the eye prevents that. The 
model therefore must be made of elliptical section 
(Fig. 423), and then the block will have to be 
planed to provide sharp edges, as in Fig. 424, along 
the lines a, a. The eye-handle (Fig. 425) is 
another example of the same character, and so is 
the stud forging (Fig. 426). 

These methods are of the most value in dies that 
cannot be cut readily by simple tooling, but which 
involve very much hand work, as in sections that 
are constantly changing. They are not costly, and 
should therefore be more extensively employed 
than they are at present. The cost of cut dies is 
often prohibitive when but a few articles are 
wanted, and for which cast-iron dies are not suit- 
able, or for which ready facilities for making do 
not always exist. But the methods of the general 
smith are available, and the practice of hubbing is 
substantially an extension of the every-day work of 
fullering with round and hollow tools, tor which 
mandrels or models are substituted, under the 
action of which the white-hot metal becomes nearly 
as plastic as lead. 

There is one relatively small class of work to 
which this method could not be applied—that in 
which bottom dies are undercut in parts. This is 
unavoidable in some of the intricate classes of work 
done on drop forgings. In such cases the analogies 
formerly noted between die-forging and moulding 
receive further illustration. The undercut por- 
tions must be in the bottom, because the lift in the 
top must be vertical, otherwise the top die could 
not be drawn off the forging. After this is lifted 
the forging is drawn out of the bottom in the 
direction of least resistance, and taper may have 
to be given in some portions, as in withdrawing 
undercut patterns from the mould. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CoRRESPONDENT.) 


A MEETING of this Institute to be held in Mexico 
was planned just before the differences arose 
between the United States and Spain, but an im- 
pression prevailed that Mexico would be apt to 
feel a sympathy for Spain which would render such 
a visit unwelcome, and its postponement was 
deemed desirable. To show how little was known 
of the actual conditions, a prominent Mexican 
gentleman informed the writer that when war was 
declared there was great excitement in the City of 
Mexico ; an enormous crowd assembled in the great 
square and denounced Spain, paraded an American 
flag, and publicly burned a Spanish one before the 
Spanish consulate. It may be said at the outset 
that our party received the greatest courtesy and 
attention from all the public officials, with but two 
exceptions, and that the people at large gave us 
the warmest welcomes, each city and province 
vieing with every other to show usattention. There 
was a general and generous outpouring of senti- 
ments and money, and even the humblest citizen 
gave us a friendly smile, and not infrequently 
a hearty hand-shake ; but the reader can better 
judge of all this when he peruses the account 
of the trip. The New York party started on 
November 1, and made up a train of eight Pull- 
man sleepers, with dining-car, baggage-car, and 
observation-car. At Chicago the second section 
was made up with the same number of cars. The 
entire party numbered 160, and the accommodation 
was all taken ; indeed, refusals had to be made to 
belated tourists, as we could not increase our cars. 
The greatest credit is due to Mr. Theodore Dwight, 
assistant secretary, who made all the transportation 
arrangements, as well as the provisioning and equip- 
ping the two dining-cars. It may be said that 25 tons 
of food were taken, as well as all the drinking water 
tobe used throughout the trip. This last was in 
bottles and glass demijohns, and it came from the 
celebrated White Rock Spring at Waukesha ; nor 
did the supply fail throughout the trip; in fact, 
nothing failed, for Mr. Dwight is not a man to 
arrange for failures. The engineers came from 
every part of the United States, including Cali- 
fornia, Colorado, New Mexico, and other points 
distant from New York. The two sections started 
from Chicago by the Atchison, Topeka, and Santa 





Fé route, half-an-hour apart, and all stretched 
themselves for slumber, in full anticipation of great 
pleasure, nor were any disappointed. 

As this trip is a Mexican one, it will now be 
taken up at El Paso, Texas, where we crossed the 
boundary after a pleasant journey of 2500 miles, 
occupying three days from New York City. 

The Rio Grande, which is the dividing line be- 
tween the two countries, had shrunk when our train 
crossed to a mere creek, and was fordable on foot. 
Here was an illusion destroyed ; we had supposed 
it to be a mighty river, rolling onward with conscious 
dignity of its importance. We had here our first 
view of Mexican officers, who came to inspect the 
train and the baggage. The inspection was purely 
formal, and the courtesy of the otticials would make 
them models for all nations. They rather apolo- 
gised for their examination, until one almost felt 
as though we were conferring a favour in permitting 
it. We had now crossed the border line, and mailed 
our first letters with Mexican stamps. We also had 
an object-lesson on the evils of a silver basis for a 
nation, and saw what the United States escaped 
when it put Mr. Bryan tosleep permanently. ‘The 
rate of a Mexican dollar was 47c. in United States 
currency, and when we paid out any of our money 
we received so much in change that it seemed as 
though we were having a present made to us. Prices 
likewise took an astounding jump, doubling imme- 
diately. Here was the region of adobe houses, and 
the huts of the native Indian, or Peon. How 
they live in them is a mystery—but one entrance 
and no windows. Live in them, however, they 
do, and a more prolific race cannot be found. 
They marry early, and children are seen carry- 
ing their own children on their backs. The 
writer does not wish to romance, nor is he an 
expert on the ages of women—that great and care- 
fully preserved secret in civilised nations-—but it 
did seem to him that some of these young mothers 
were not over twelve or thirteen years. ‘Ihe abso- 
lute disregard of clothing led us to think we had 
struck the Garden of Eden, and the black and very 
beautiful eyes of the children made them most 
interesting sights. There were other huts made of 
cane and bushes, which were not only picturesque 
in appearance, but must have been much healthier 
than the adobe structure. The staple food is the 
omnipresenttortilla. This (to an American stomach) 
ranks high as a thorough breeder of first-class dys- 
pepsia. It is like a lump of lead when eaten, and 
an unpleasant sense of fulness is the immediate 
feeling. The composition is of coarse ground meal 
obtained by rubbing corn between two stones ; this 
is mixed with lime-water and baked like a pancake. 
Its use is universal in Mexico; and if this resembles 
the unleavened bread of the Israelites, it probably 
accounted for much, especially for some of their 
misdeeds. 

Leaving the City of Juarez, our train ran over a 
level country with a few mountains in the back- 
ground and foothills near by—that is, apparently 
so, for all who were used to this wonderful atmo- 
sphere knew its deceptive qualities as to distance, 
and that these mountains were at least 30 to 40 
miles away, and the foothills from 5 to 10 miles. 
Irrigation ditches were to be seen at frequent 
intervals, and wherever they meandered the land 
was in great contrast to that bordering the track, 
which seemed to support sage brush, jack rabbits, 
and prairie dogs only. Light hours later we 
reached our first stopping-place, a distance of 225 
miles, and gazed on the City of Chihuahua at 7 e.m. 
The writer went at once to a hotel for a change 
and for a new experience. A programme had 
been arranged for us, but we were so late it had to 
be changed. We were met by the Governor and a 
brass band, who played all the national airs, from 
‘© Yankee Doodle” to ‘‘ Star-Spangled Banner.” 
The modified plan was to get some dinner and 
prepare for a grand ball at the theatre, the par- 
quette being floored over for the purpose. ‘he 
hotel was of adobe, two storeys high, with stone 
steps, worn by the thousands of feet which had 
pressed them, and which recalled the steps at Can- 
terbury. They were also somewhat dangerous, and 
the writer had one or two fair chances for a tumble. 
At the Palace, the Governor, who is 6 ft. 3 in. in 
height, made us an address in Spanish ; but the 
Mining Engineers were not to be put to shame, for 
our President, Mr. E. E. Olcott, replied in the same 
language. It sounded all right, whatever it meant ; 
and then the band played to us. This band was com- , 
posed of pupils from the School of Arts, and were all 
under 16 years of age. Mexico, as stated, begins 
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young. After the address there was an informal 
reception at the Governor’s, to be followed by a 
grand ball, and all hastened to prepare for it. The 
theatre is a beautiful building and would do credit 
to any city in the world; we have few better in 
the United States. The Governor received the 
party with much grace and dignity ; he has proved 
so good an administrator that he is serving his third 
term. The supper was served on the stage, and 
dancing continued till 3 am. The next day we 
dined at the house of an American friend, and 
saw what an American lady could accomplish in 
Mexico, for our dinner might have been in New 
York City, except for the presence of Mexican 
servants and the beautiful patio, or court, into 
which the room opened. The best houses are all 
built in a square around a court, open to the sky 
and filled with beautiful flowers. This feature is 
not even confined to the best houses, but exists in 
a more or less modified form in all houses, except 
those of the Indians; even there some attempt 
is made to have flowers. The Mexicans love music 
and flowers—a fact impressed on the visitor 
everywhere. That evening the doubtful compli- 
ment of a first bull-fight was given in our honour. 
Some 4000 people were present, dressed in their 
best, and their excitement and outcries of applause 
or condemnation were inspiring; but 30,000 people 
at a football match are, to the writer’s mind, a 
prettier sight ; yet such is education, that our 
Mexican friends might characterise it as more 
brutal than a bull fight, and plead that in the 
latter men are seldom injured. 

At Chihuahua we were told we could drink the 
water, as it is brought from a distance and con- 
siderable height, being from mountain streams ; it 
is filtered by a plant of Jewell filters, the impurities 
being precipitated by alum. Near the city is a 
celebrated manganese mine, owned principally in 
New York. It is called La Describedora. It was 
stated to those who went there that the ore con- 
tained 6 dols. of gold, 10 oz. to 14 oz. of silver, 
18 per cent. of manganese, 2 per cent. of iron, and 
15 to 20 per cent. of silica, the balance being car- 
bonate of lime. The city contains 35,000 people ; 
the streets are sewered, and where paved are 
stimulators, of digestion—even a tortilla would 
not escape ; where the road is of earth or macadam, 
it is fairly smooth and very dusty. The rides, in 
spite of this, were quite attractive. The brewery 
is a fine structure, and Chihuahua beer took 
the medal at the Pan-American Exhibition. 
There is also a large textile mill and a great 
canning and packing factory capable of handling 
300 cattle a day. We tried Mexican beef, and pro- 
nounced it ‘‘bully,” and probably cut right behind 
the horns. It was here we saw for the first time a 
custom peculiar to Mexico. The occasion was a 
promenade concert given to us in the Plaza. It 
seems that no young man is permitted to be seen 
with a lady in public unless she is his wife or sister. 
The only chance to court his ladylove is behind 
the bars which are in front of every window on the 
ground floor. This is aptly named, ‘‘ playing the 
bear.” From this results the custom above alluded 
to. There is in all the cities of Mexico the plaza, 
and in its centre is a bandstand. Just as 
the music begins, all the best people flock to 
the plaza, and the men and women form in 
groups, walking in opposite directions, three or four 
abreast, or more, according to the width of the 
sidewalk. As a background to the Plaza was the 
old cathedral, illuminated with thousands of lamps, 
consisting of oil in an earthen dish, in which floated 
a corn husk fora wick. All the places where lights 
could be placed were utilised, some spots being 
extremely dangerous to any but a sure-footed and 
level-headed man. We were told that in former 
times lights were placed in such spots by criminals 
under sentence of death. We heard, however, of 
no accidents, and the effect was most beautiful. 
In the centre of the smaller plaza at the Governor's 
palace was a statue of the Hidalgo, who is 
honoured as the ‘‘ Father of his country.” Unfor- 
tunately, he did not live, as did our Washington, to 
witness the results of his work, but was killed just 
where this monument was erected. One more place 
at Chihuahua demands notice, and that is La 
Compania Industrial Mexicana. This concern is 
due largely to the enterprise and sagacity of two 
natives of the city, named Creel. The writer had a 
letter of introduction to Senor Enrique Creel, but 

_ unfortunately that gentleman was absent when 
we arrived. In 1893 they took up the enterprise, 


men on the pay-roll, and only 50 are foreigners. 
The Mexicans have been educated to become 
skilled artisans, machinists, rollers, pattern- 
makers, &c. The machinists are paid 3 dols. 
to 5 dols. per day, and the patternmakers 6 dols., 
in Mexican money, and the plant may be described 
as follows : 
Tt consists of a 15-ton Wellman tilting basic open- 
hearth furnace, equipped with a Wellman charging ma- 
chine, the steel being cast into groups of small ingots on 
cars, bottom casting having been adopted. The two 
bottom runners are of such dimensions that after the 
sprues are cut off a 4-in. billetis produced, which can be 
rolled into shapes for which an absolutely perfect surface 
is nob necessary. The pigiron is purchased in the United 
States, but the works use largely old carwh and, of 
course, depend upon the country for the wrought scrap. 
Purchased muck bars are the raw material for what iron 
bars are rolled. 
The rolling mill, which is equipped with a modern 
heating furnace, has a 12-in. and an 8 in. train, and 
roduces bars down to }-in. rounds. I is driven 
y hm engines, both of which were built in the 
works, 
There is a large foundry and a — sized machine shop, 
crowded with American tools, although a number of the 
tools were made in the shop. The company make a 
speciality of ag # machinery, stamp mills, slag, and 
metal pots, &c., and build Corliss engines up to 1000 horse- 
power. In the shops in course of erection at the time of 
the visit of the engineers was a 1000 horse-power hori- 
zontal Corliss compound engine for an electric plant. 
The foundry makes also miscellaneous castings, and quite 
recently the manufacture of stoves has been taken up. 
There is a brass foundry and a special department for 
the manufacture of valves, this being the only plant of 
its kind in Mexico. All the parts of the plant outside of 
the rolling mill are driven by electric motors, the engine 
being a product of the shops. There is now in course of 
erection a new‘electric plant, housed in a building, the 
structural work of which was furnished by the American 
Bridge Company. It is large enough for an equipment 
of 10,000 borse-power. The present electric installation 
is supplying the town with light, but has reached its 
limit of capacity in that direction. The fuel used for the 
boilers is wood and coal, the latter costing 12 dols, 
per ton for Mexican and 18 dols. for American. The 
plans are being drawn for a very large new machine shop, 
the old one having outgrown its quarters. 


Mr. Creel owns also the Rio Tinto Mexicana, a 
large copper mine, which, it is said, he purchased 
from an English company for 25,000 dols., Mexican 
money, after they had spent 1,000,000 dols. He 
at once proceeded to put in modern machinery at 
the smelter, and to make other improvements, 
which were said to cost 92,000 dols., Mexican money, 
and has received back in fourteen months not only 
his entire outlay, but a handsome profit. He owns 
the bank at Chihuahua, which is a very handsome 
building near the Plaza, and he is the leading 
citizen of the place. 

We regretted to leave this hospitable place, but 
it had to be done, and we took to our train after 
the promenade concert described, and found our- 
selves the next morning at the Hidalgo Del Parral. 
This ‘‘ camp,” as they call it, is really a town of some 
size, and a picture of it appears in Fig. 1, page 50. 
It is stated that mining here dates back twelve years 
previous to the Battle of Naseby, which will serve 
to fix the date in the minds of those Englishmen 
who have lately canonised Charles I., as well as in 
that of their Boston admirers and imitators. The 
whole countryside was on hand to meet us, headed 
by the omnipresent brass band. There were at 
least three thousand people around the station, in 
various costumes bright with colour. ‘The party 
were escorted to a large building opposite the 
station, where tables had been laid, and as 
we entered the doors showers of confetti were 
thrown on us by a lot of jolly laughing girls, 
whose magnificent eyes danced with fun and 
cordiality. The Committee took us in charge and 
offered two trips—one to the old camp at Santa 
Barbara, some 15 miles distant, and the other by 
the narrow-gauge railway to Minas Neuvas, some 
six miles away. Santa Barbara mines date back to 
1547. They produce gold, and recent develop- 
ments have raised the population from 500 to 5000. 
Modern machinery has been putin, anda new con- 
centration works, which was started only two 
months before our arrival. There was also a new 
hotel and a railway station, the latter not quite com- 
pleted. This latest ‘‘boom” is due to the dis- 
covery, bya peon working for 1.50 dol. per day, of 
a rich body of ore, from which he now realises 
50,000 dols. per month. We were told that in the 
early days there were 600 or 700 arrastas working, 
and the population numbered 7000; on the dis- 
coveries at Minas Nuevas there was an outpouring 





Consistirg of a small foundry and machinc-shop, em- 


ploying a few Mexicans. To-day there are 550 


1892, when some fortunate people obtained 
80,000 dols. from one of the abandoned mines. The 
Guggenheim Company are constructing a mill of 
400 tons capacity, and the La Cruz wilt hes & capa- 
city of 300 tons per day. The latter mill sends its 
concentrates to the smelter at San Louis Potosi, 
which we visited later in our trip. The Committee 
told us there were 33 historical mines in the Parral 
district and six reduction works, four lixiviation and 
one patio process, which will be described later, 
and one amalgamation and one lixivation at Santa 
Barbara. In respect to the patio process mentioned 
above, the writer determined to visit it. The drive 
was through the old town and along the bed of a 
river, in which the natives were alternately washing 
clothes and themselves. We were most hospitably 
received by the proprietor, and shown all over his 
works. The process itself may be seen in Fig. 2. 
There were about 16 mules in each of the bunches 
shown, patiently tramping around a centre post 
and mixing up the ore. Their eyes were covered so 
that they would not become dizzy by moving in a 
circle. The picture shows six sets, and samples are 
taken from time to time to determine when the 
process is completed. The sample is put into 
a horn scoop and washed till the silver has 
settled at the bottom. The superintendent gave us 
an object-lesson in this, and the care he showed in 
spilling off the water from time to time without 
losing any of the ore was almost a marvel of skill. 
The ‘‘ button” at the bottom was about the size of 
a 10-dollar piece. We were told that by this process 
there was a yield of 30,000 dols. per month. The 
owner was @ Polish gentleman, and his courtesy 
and cordiality were delightful. Only our engage- 
ments prevented a longer stay at this interesting 
place. Meanwhile matters were being forwarded 
for the dinner, and some 300 guests and hosts sat 
down to a delightful banquet, and an elaborate one 
withal. Oysters and fish were obtained from the 
Gulf of Mexico, and even fresh strawberries from 
a point many miles distant. In fact, nothing was 
overlooked which conduced to our pleasure. We 
drove around the old town in the late afternoon, 
and although we were ata high point, the air was 
balmy like spring, and the sky the bluest of blue. 
That evening a great dance was given, and we left 
this hospitable town with regret that our visit could 
not be prolonged. All the delightful impressions 
produced at Chihuahua were strengthened by the 
visit to Parral. We thought we had neverexperienced 
greater kindness and thoughtful attention than 
at these two places, but found an antidote to this 
presumption the very next day at Zacatecas, where 
we arrived about 4 p.m., after crossing the moun- 
tains at an elevation of nearly 9000 ft. Zacatecas 
is about 1000 ft. lower, and does not impress the 
visitor. Moreover, we were not pleased with our 
reception ; in fact, there was none. This place 
stands out alone in all the Mexican trip for 
marked discourtesy. The Governor declined to 
receive us at all, and we at once echoed the 
rayer in the Psalm: ‘‘ Let his days be few, and 
et another take his office.” We found at the 
station what had once been tramcars ; they were in 
the last stages of consumption, nearing dissclution. 
The drivers were boys, and the mules were the only 
lively articles in sight. They went at a pace down 
hill and up which threatened to shake the cars 
apart, and finally stopped in front of a cathedral. 
We wandered about like sheep without a shep- 
herd. The town, by the way, is said to resemble 
cities in Palestine, hence the Jewish allusion. 
There were some gentlemen in silk hats who were 
trying to do all they could, but there was no organi- 
sation of any kind, and we went up one street and 
down another in the most aimless manner. Our 
attention was called to one thing after another, 
and the writer believes he saw the market, the 
mint, a cemetery, and the jail. We did visit the 
cathedral, and a fine church on the hill. By good 
luck at the last your correspondent met one of the 
Committee from Parral, and he had a carriage which 
he courteously invited our party of three to use, 
and drove us through the gardens, to the tram. 
Zacatecas left on our mind the impression that it 
was an excellent place to miss if one ever came to 
Mexico. It was said to be an important mining 
district, and to have produced some billions pre- 
vious to this century ; but we have heard so much 
of the ‘‘ have beens” that we had no interest in 
them ; we preferred very much to contemplate the 
‘*would be” mines. Some of our ,party visited a 
mine about six miles distant, and returned with 





from Santa Daib:ra. This new impetus began in 


favourable reports of the outlook. They accer- 
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BRIDGE ACROSS THE RIVER GODAVARI AT RAJAHMUNDRY. 
MR. F. T. G. WALTON, C.LE, M. INST. C.E., ENGINEER. 


(For Description, see Page 40 ) 
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tained every detail except the cost of production, | other way—we left this inhospitable region, and 
and that being lacking, their report, to use again a; the next day found us at the City of Mexico. 
Hebrew simile, sounded to us *‘ like an idle tale.” | Although we had arrived some hours behind our 
Shaking off the dust, not only of our shoes but of | scheduled time, we found no lack of cordiality on the 
our entire clothing, behind us, as did the Apostles— | part of our hosts, who had waited patiently for us 


Zacatecas being a terribly dry place, not only topo- | all these hours. Just as an evidence your corre- | 




























received, as it happened, from an English gentle- 
man living there. He had a beautiful team of 
horses and a fine carriage, with a liveried coachman 
on the box, and said at once, ‘‘I have come down 
here to be of service to our guests. Can I set you 
down somewhere?” The writer told him he had 


graphically, but literally, physically, and every 'spondent would like to note a mark of attention | various light baggage and impedimenta in general, 





* , it was announced that ‘ by request”—whose we 
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and did not feel he could go in a private carriage, 
but was told this service was exactly what the 
gentleman had come down to render, and further, 
he was to get in at once. ‘The next day the gentle- 
man called at the hotel to know if everything was 
satisfactory. We saw at this city the burden- 
bearing class in their fulness. One trunk in the 
writer's care was what we call a ‘‘ Saratoga trunk;” 
of course, it belonged to a lady, and weighed—well, 
some pounds. Most men would be satisfied to 
lift one end and decline to raise it further. One 
of these carriers, a rather small man, put 
a strap across his forehead, had a lift on one 
corner of this trunk, which he hoisted on his 
back, and carried it to the hotel, a mile and 
a half distant, for one shilling, English money. 
It made your correspondent’s back ache to see him, 
and yet he was assured by a mining engineer that 
he had known this style of carrier to take a burden 
the engineer did not care to lift, and carry it 
50 miles, arriving in good shape and ahead of a 
man mounted on a horse. He said, this race of 
carriers were born as such, son following father, and 
their muscles in the neck were like iron. The writer 
saw them frequently carrying full baskets of 
earth almost as tall. as themselves, and could 
only marvel at their strength and endurance. 
A good night’s rest put us in shape to enjoy the 
programme laid out for us, and it was an elaborate 
one, as will appear. The next day being Sunday, 
it was sta that no programme had been 
arranged ; but engineers can never be idle, and 
it would have been far better for those who were 
too good for the methods of Mexico to have allowed 
the wicked ones, or, at least, the reception com- 
mittee, to have had their own way, and thus have 
turned the wayward members into straighter chan- 
nels than they reached by their own devices. After 
the reception and welcome of the evening of 
Saturday at the salon of the Engineering School, 


never knew—no programme was arranged for 

















own, and it was not a visitation of churches either, 
although a number went to the Alameda in the 
morning, to hear the music and take part in what 
we might terma promenade concert. This was con- 
ducted in part under the trees—one of the favourite 
walks is called the ‘*‘ Banana Walk”’—where many 
sentimental words were exchanged, if one could judge 
by the looks of our promenaders. That afternoon a 
large contingent went to a bull-fight at Gaudauloupe, 
where six bulls were killed and eleven horses ; and 
that evening at the opera and theatre the engineers 
were very fully represented. So it seems it is im- 
possible to make people attend church by depriving 
them of any official functions, however simple. 
The Mexicans would have been too glad to have 
made a festal occasion of that Sunday, but ‘‘ by 
request ” could not, so the engineers supplied the 
deficiency in their own way, as was natural. The 
next day the order of business commenced at the 
Engineers’ School—-a fine building constructed of 
stone, and around an open court. Its beginning 
dates back to 1792, although the present building 
was constructed in 1813. 


Minina LEGISLATION IN Mexico. 


The first paper was a carefully-written and 
interesting paper called ‘‘ Historical Sketch of 
Mining laste tion in Mexico,” by Eduardo 
Martinez Baca. These laws were pronounced 
by our experts to be far in advance of our 
own. It appears that the Government owns the 
mineral rights on public lands, and these it leases 
to the discoverer for a royalty paid to the National 
Treasury. The owner of the surface cannot claim 
the mineral unless he discovers it, but can obtain 
only damage if there is any damage to the surface. 
All mineral rights are bounded by the surface 
limit of the claim, and thus litigation for rights is 
very rare. The paper stated that in 1900 the total 
exports were 134,900 dols., of which 79,779 dols. 
were minerals and metals; 106,536 people were 
engaged in this industry, and over 100,000 were men. 


As to production, Senor Baca stated that from 1492 to 
1881 the output of silver and gold was 4,553,859, 113 


dols., or an average of 11,828,205 dols., Mexican. 
For subsequent periods it was : 
Total. Yearly Average. 
dols. Niols, os 
1881-1885, silver... 157,827,478 31,565,495 
1886-1900, ,, ... 199,208, 204 39,841,640 
1892-1896, ,, ... 225, 247,495 56,311,864 
1892-1896, gold ... 13,313,148 3,328,289 


The production during the last five fiscal years 
was as follows : 


Fiscal Value of Value of Total 
Years. Silver. Gold. a 
dols. dols. dols. 
1896-1897 ... 63,342,455 7,218,836 70,561,291 
1897-1898 ... 70,923,024 7,726,006 649,030 
1898 1899 ... 69,547,708 ,892 77,887,600 
1899-1900 ... 72,115,508 8,505,787 80,621,295 
1900-1901 74,245,908 10,056,351 84,302,259 


The present mining law of 1892 permits the 
miner to take up any number of claims, either dis- 
connected or in sequence. He can work them as 
he chooses, and may cease if he desires. The only 
restriction makes him responsible for damages, and 
he must pay the taxes to the Government ‘as 
follows: 10 dols. stamp duty on each claim, and 
10 dols. annually for each claim containing gold, 
silver, or platinum, with 2.50 dols. stamp duty and 
annual tax for each claim for other metals and 
minerals. 

(To be"continued.) 





THE RAILWAY BRIDGE OVER THE 
GODAVARI RIVER AT RAJAHMUN- 
DRY, ON THE EAST COAST RAIL- 
WAY, INDIA. 

WE publish this week further illustrations of the 
great bridge recently constructed across the Goda- 
vari at Rajahmundry, and which now carries the 
East Coast Railway, connecting Calcutta with 
Madras. The crossing is at Rajahmundry, at a 








Sunday. The engineers, however, arranged their 





The smelters employed 29,000 people, mostly men. 


point some 40 miles from the sea and 5 miles 
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higher up stream than the grand irrigation weir 
constructed by Sir Arthur Cotton in 1852. As 
already stated in our notice last week, the bridge 
consists of fifty-six spans of 150 ft. and one 
of 40 ft., the total length being 9000 ft. be- 
tween abutments, or 9096 ft. over all. The 
piers are on well foundations, sunk from 48 ft. to 
100 ft. below low water. The great length of the 
bridge, just mentioned, was necessary owing to 
the peculiar character of the Godavari River. This 
rises in the Western Ghats near Bombay, and after 
a course of nearly 700 miles it discharges into the 
Bay of Bengal, south of Coconada. It drains an 
area of 19,200 square miles, and has a flood discharge 
at the bridge site of 1,500,000 cubic feet a second. 
Much of the river bed at the site of the bridge is 
os during part of the year; but it was not con- 
sidered advisable to endeavour to train the floods 
into a narrower channel, as has been successfully 
accomplished in’ the case of some of the rivers of 
Northern India. In the first place, because in the 
present instance the floods move at a velocity 
of 4 ft. to 11 ft. a second across the whole waterway, 
and thus the flow is not concentrated mainly near 
midstream with slack water at the banks, as in 
the cases in which river-training has been success- 
fully resorted to; and secondly, training works 
of this kind might possibly have affected the irriga- 
tion works downstream. It was therefore -. 
termined to bridge the whole flood channel by 
fifty-six similar spans, each having the very mode- 
rate opening of 150 ft. It is interesting to note 
in this connection the wide difference in American 
and in Indian bridge practice. In both countries 
there are great rivers to be crossed ; but whilst in 
such cases American engineers seek to reduce to a 
miniraum the subaqueous work, at the expense of 
using spans 400 ft. to 600 ft. in length, in India 
quite a different course is pursued, and small spans 
supported on numerous piers appear to be the 
standard practice. Doubtless the matter is con- 
trolled mainly by local conditions, both as regards 
the character of the rivers themselves and of the 
labour available. It by no means follows that 
because long spans are found to be the more 
economical procedure in the States that the same 
should hold in Hindustan. The Indian rivers are, 
on the whole, more subject to flood than the 
American, and as a consequence a much larger 
proportion of the foundations can be sunk in 
the dry than would generally be possible in 
crossings of similar magnitude in America; and, 
further, the native masons are fairly efficient and 
available on the spot, at low rates of wages, whilst 
steel work has to be obtained from England, and, for 
reasons into which it is unnecessary to enter here, 
is frequently of very unscientific design, rendering 
the girders costly to build and very heavy in pro- 
portion to the loads which they are intended to 
carry. All these reasons have combined to render 
large spans rare in India, though where special cir- 
cumstances have rendered it desirable Indian engi- 
neers have not hesitated to build such structures as 
the Sukkur bridge, with its clear opening of 820 ft. 

In Fig. 1, published in our two-page plate last 
week, the bridge is shown with the river in flood 
beneath it. The view is one which we imagine 
can have but few parallels, though the Tay Via- 
duct is longer, being 10,527 ft. from end to end. 
The difference in the appearance of the piers, as 
shown in Figs. 1 and 3, arises from the fact that 
in the latter case the pier is incomplete, the para- 

t being built after the girders have been lifted 
into position. The girders are of the Indian 
Government's standard pattern for single-line deck 
spans suspended from the upper chords. They are 
comparatively shallow, being but 14ft, 3in. in depth, 
and the two, forming a complete span, are placed 
8 ft. apart, centre to centre. The platform, which 
is of heavy corrugated decking, is 14 ft. 6 in. wide. 

With respect to the substructure, piers 1 to 6 
(Fig. 4, page 16) are in deep water, and for these 
caissons were used of the type shown in Figs. 12, 
13, and 14. These have semicircular ends of 10 ft. 
radius, and measure 35 ft. by 21 ft. over all at the 
cutting edge. As shown, the lower 12 ft. had a 
‘*flare ;” but this proved troublesome, it being diffi- 
cult to correct amy position error arising during the 
process of sinking, and it is recommended that in 
future work parallel sided caissons should be used. 
The two circular openings for dredging were 10 ft. 
in diameter. The caissons ranged in height from 


16 ft. to 50 ft. in different cases. Those for piers 
Nos. 1 and 2 had to be got down by the plenum 
pneumatic process, whilst the men were excavat- 





ing the sandstone into which these piers were 
sunk to a depth of 28 ft., air-locks being pro- 
vided as indicated in Fig. 8. The compressor 
was placed on shore and the receiver on a float. 
The men worked in 6-hour shifts under a 20 lb. 
air pressure; the temperature inside was pretty 
constant at 96 deg. Fahr., which, with air satu- 
rated with moisture, proved extremely trying. 
These caissons were constructed on shore over 
specially prepared ways, illustrated in Figs. 26 to 28, 
page 38. After launching, they were conveyed to 
their sites and lowered from the pontoons, illus- 
trated in Figs. 20 to 25, page 38. The other piers 
were founded on circular wells, having curbs 24 ft. 
10 in. in diameter, as shown in Figs. 10 and 11. 
The superstructure above the low-water level was 
the same for all the piers, as shown in Fig. 6; 
but whilst, as indicated in Fig. 5, the deep- 
water caissons were sufficiently large to take 
the masonry without being lengthened at the top, 
the circular wells had to be corbelled out, as shown 
in Fig. 7. These circular wells were all sunk by 
open dredging, with either Bell’s, Bruce’s, or Bull’s 
dredgers, worked by steam hoists and suspended 
by gallow frames fixed at the top of the wells, as 
shown in Figs. 17 to 19. Most of them (see Fig. 4) 
were sunk at least 20 ft. into or through hard black 
clay, which, however, thins out near the deep- 
water channel. In many of these wells it was pos- 
sible, once they had entered the clay, to bale them 
out, and complete the sinking inthedry ; but when 
this could not be done, the dredging was carried on 
with Bell’s 40-ft. capacity dredgers fitted with 
teeth, the work being assisted by heavy rail chisels. 
After the dredging had been carried 20 ft. or so 
below the level of the cutting edge, without the 
well sinking, dynamite was freely used to break up 
the clay, and thus let the well descend. 

Work on bridges in India is a continual struggle 
against time, in order to avert disaster when the 
rivers rise in flood during the rainy season. Piers 
Nos. 3 and 4 are examples of what can be done in 
a given time. The bases of their caissons, 16 ft. in 
height, were built above flood level during the 
rains, and had to be got into the river when it fell. 
That for No. 3 pier was towed into position on 
November 7, 1899; it landed on the river bed on 
December 6, was sunk to 100 ft. below low water 
by March 1, 1900, and the pier was built up and 
the girders resting on it by April 22—total, 166 
days. No. 4 pier was similarly completed between 
December 31 and May 31—152 days. 

After sinking, the wells were filled with concrete 
by means of the automatic skip shown in Figs. 15 
and 16, page 16. This is of a simple type. The 
hauling rope is fastened to a ring from which chains 
branch to each corner of the skip, and there is also 
on the ring a short chain carrying a ring to slip on 
to the hook of the sliding-rod connected with the 
doors. When the skip is lowered to the bottom of 
the well, the short chain slips off the hook, the bucket 
is raised, and the doors open simultaneously, deposit- 
ing the concrete quietly, without giving its consti- 
tuents a chance of segregating. The masonry below 
water was built of gneiss, set in cement mortar, 
having a proportion of 1 part cement to 4 of sand. 


Above this level it was built of hard sandstone,’ 


set in stone-lime mortar. The gneiss had to 
be carried 115 miles by rail, and had to be tran- 
shipped en route from narrow to broad-gauge 
wagons. The sandstone used had to be carted 
8 miles, and then carried 56 miles by rail. These 
long hauls could not be avoided, since no satisfac- 
tory quarries were to be found nearer the work, 
and bricks could not be used owing to the absence 
of suitable clay for brickmaking. To prevent the 
undermining of the deep-channel piers by scour, 
they have been protected by stone pitching on top 
of a bed of sand, as shown in Figs. 4 and 9. 

The girders per se are of little interest, being 
ordinary riveted trusses, comparatively shallow, and 
consequently somewhat heavy for the loads to be 
carried, the weight of each truss, exclusive of floor- 
ing, cross-bracing, and the like, being 46 tons. 
The methods followed in the erection are, how- 
ever, worthy of record. In the case of the water 
spans the girders were erected on shore, and 
when ready were traversed over ways sec to 
staging carried on piles, as shown in Fig. 2 on our 
two-page engraving last week. They were then 
conveyed to the piers by pontoons and raised into 
position by hydraulic jacks and long chains sup- 

rted from a heavy I-beam resting on a gallows 
rame, as shown in Fig. 3. Details of this frame 
are given in Figs. 32 to 37, page 39, and, as will be 





seen, it was carried on the top of the well, in- 
jury to the masonry being prevented by distribut- 
ing the load by means of old rails built in as 
shown. The jacks rested on top of rolled joists, as 
shown in Figs. 38 to 40, page 41, the weight being 
transmitted to the joist through a roller frame, 
thus facilitating the lateral shifting of the girders 
to their beds, when raised. The chains used are 
shown in detail in Figs. 45 to 47. Each link was 
5 ft. 2? in. long, and consisted of two flat bars 6 in. 
wide and 4 in. thick, riveted to distance pieces 
every 1l}in. After one of the girders had been 
raised to the limit of travel for the jack, strong 
steel cotters (Fig. 41) were put in underneath one 
of the distance pieces, and the weight was supported 
by the cotter resting on the joist whilst the ram of 
the jack was run ‘‘back” for a new lift. Suc- 
cessive links of the chain were connected by large 
pins, as shown in Fig. 45. The method described 
proved effective though slow, requiring on the 
average about 21 hours, and in the case of the 
land spans another method was adopted. The 
girders for these were erected on the ground 
between the piers, and hoisted into position by 
steel wire ropes when complete. The arrangement 
adopted is clearly shown in Figs. 29 to 31, page 
38. The timber frame on top of the piers was 
secured by guy ropes to anchors sunk in the 
ground, and when ready only about one hour was 
needed to lift the girders to the proper level and 
swing them into place. 

The riveting of the girders was partly done by 
hand and partly by Boyer’s patent pneumatic 
riveters. These machines did most excellent work, 
and, on certain parts of the girders, much better, 
quicker, and cheaper than by hand. Two spans 
of girders were in position before the river rose in 
1899, but all the remaining spans, fifty-four in 
number, and aggregating 7,668 tons in weight, 
were erected, lifted, and floored in’ 84 months, or 
at the rate of 30 tons a day. Quicker progress 
might have been made had the material arrived in 
proper time from England. 

The bridge was commenced on November 11, 
1897, and was opened to goods traffic on August 6, 
1900. Taking the actual working days, progress 
works out to about 12 lineal feet of bridge per day. 
The cost was 518 rupees per lineal foot. An in- 
teresting point in connection with a long level 
bridge of this length is that the earth’s curvature 
is plainly perceptible. On the Godavari Bridge the 
rails were carefully levelled from end to end, but a 
theodolite at one end sighted on to a boning-rod 
fixed at the same height above rail as the instru- 
ment, at the other end, shows the rise in the middle, 
due to the earth’s curvature, to be 6 in., and the 
total curvature on the bridge amounts to 2 ft. 10in. 

The bridge was designed and constructed by Mr. 
F. T. G. Walton, C.I.E., M. Inst. C.E., engineer- 
in-chief under the Government of India. 








THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Pretint, C.E., New York. 
(Continued from page 11.) 

Tue first part of the ninth section of the subway 
begins at a point 100 ft. south of 135th-street and 
Lenox-avenue, and follows the avenue up to 14lst- 
street. It then curves over to the east, and, pass- 
ing under private preperty, reaches the bulkhead 
line of the Harlem River. Here it dips down under 
the river, and emerges at 149th-street, to end in a 
curve at 149th-street and Gerard-avenue. The 
curve at Lenox-avenue will be 620.7 ft. in length 
and 600 ft. in radius ; whilst that at Gerard-avenue 
will be 428 ft. in length and 1192 ft. in radius. 
Each of these curves will be connected at both ends 
to the tangents by means of transition curves. 

The floor of the subway is at grade and mean 
high-water level up to 138th-street, after which it 
begins to descend at a grade of .094 per cent. until 
14lst-street is reached, when it drops down a 
gradient of 2.54 per cent. to the middle of the 
river. It then rises at an inclination of 2.54 per 
cent., which is maintained to the end of the section 
at Gerard-avenue. 

According to the original plans, there were to be 
two stations on this section, one at 135th-street 
and the other at 141st-street. It was subsequently 
decided to build a car-house and a power-plant 
close to the river, in order to facilitate coaling and 
transportation. These additions occasioned some . 
modification in the plans of this section. The 
station at 141st-street will, in consequence, be 
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suppressed ; and, while the main line will continue 
to follow the route above indicated, a double-track 
line will branch off at 141st-street and follow Lenox- 
avenue up to the car-house. There will be a 
station at 145th-street, at the foot of the approaches 
to the bridge now in course of construction. The 
branch line will allow trains to be started at inter- 
mediate points, so as to afford better accommodation 
to passengers south of 14lst-street, as trains com- 
ing from the east side of the river will reach Lenox- 
avenue already crowded, at least during rush hours. 

The contractors are Messrs. McMullen and 
McBean, who also hold the contract for the foun- 
dations of 145th-street bridge. They are well 
acquainted with the river-bed, and the materials 
they have to deal with in constructing the tunnel 
under the Harlem River. This tunnel will be the 
special feature of the ninth section, as it will also 
prove to be the most difficult work of the whole 
subway. 

The soil encountered along Lenox-avenue is made 
up of débris for a depth of 12 ft., with sand under- 
neath. The débris corisists of large rocks which 
were dumped here while the avenue was being con- 
structed ; and which, by their size and discontinuity, 
have given rise to great inconvenience in building 
the section. 

On the east of Lenox-avenue, and along the river 
shore, there is a large tract of lowland which the 
builders of the section are allowed to use for dump- 
| ing the excavated materials. This convenience sug- 

ested an economic way of working, which was 
urther facilitated by the permission granted by the 
Commission to open a wide trench all along the line. 
There was no great difficulty in obtaining the per- 
mission, inasmuch as there is no traffic on the upper 
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part of the avenue. From the dumping-ground 
the contractors built a narrow-gauge road, and ex- 
tended it gradually southward under Lenox-avenue, 
and deep enough down to avoid the rocks previously 
referred to. 

In order to secure the surface-car tracks that rest 
on the disjointed masses of rock, two rows of piles, 
one on each side, have been sunk. The piles are 
10 ft. apart, and are from 30 ft. to 35 ft. long, and 
12 in. in diameter. They are cut off at a depth of 
3 ft. from the surface. Wale pieces, placed longi- 
tudinally, connect the piles together, while other 
walings stretch across the trench. The sheeting 
planks are sunk behind the walings, and the trench 
worked down to the floor of the subway. The con- 
crete foundations are then laid, the bents set up, and 
arches of the side walls and roof constructed. 

From 135th-street to 138th-street the subway will 
have three tracks. This will require the underpin- 
ning of the trolley tracks while the work is being car- 
ried on. The underpinning is done by short planks 
laid under the concrete structure of the trolley 
lines, against which abut small round uprights 
that are inserted as soon as the rocks are removed. 
The removal of the rocks is effected by means of a 
lifting traveller, consisting of two trestle bents 
made up of a sill, two uprights, and two bent 
pieces surmounted by a cap. The timbers used are 
4 in. by 4 in. Two stringers, 4 in. by 14 in., are 
placed across the benta, and strutted to the up- 
rights by means of 1}-in. planks. Placed across 
the stringers are the slippers and the rails, on 
which runs a platform-car worked by a hand-winch 
(Figs. 80 and 81). To remove the stones from 
the trench, or from under the car tracks, the 

latform-car is driven to the side; and, when the 
ulder is secured by chains, the winch-drum is 
turned and the stone lifted. The car is then worked 
to the middle of the trestls, so that the stone is 
above the car tracks. The gearing of the drum is 
next removed, and the stone jowered to the dumping 
car. The sills of the trestle bents are pl: on 
rollers, so that the lifting traveller may easily be 
moved from one point to another. 

The soil which is encountered north of 14lst- 
street is varied in character, as shown by borings 
made along the axis of the subway near the ap- 

roaches to the tunnel under the river and along 
it. At 142nd-street the boring showed débris, 
coarse and fine sand with a thin stratum of i 

sand resting on a bed of rock. At 143rd-street 
the materials run in the following order: Coarse 
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sand, gravel, coarse sand and rock. At the high-|7.5 ft. of clay, 7 ft. of sand, 10 ft. of sand and 
water shore line the borings indicated 7 ft. of mud, gravel, and 30 ft. of sand. At River-avenue the 
4 ft. of coarse sand, 1} ft. of fine sand, with solid order was 12.5 ft. of débris, 7.5 ft. of sand and clay, 
rock underneath. At the low-water shore line 17 ft. of finesand, and 5 ft. of coarse sand. At the 
12.5 ft. of mud were found, followed by 4 ft. of fine end of the section on Gerard-avenue the boring 
sand, 5 ft. of medium sand, 30 ft. of fine sand, and gave 7.5 ft. of débris, and 7.5 ft. of sand and 
clay. At the boring taken in mid-river the loose | gravel. 

soil above the rock consisted of 5 ft. of mud, 15 ft, Harlem River is 900 ft. wide between the bulk- 
of clay, and 10 ft. of fine sand. On the east-side head lines, and 400 ft. between the pier-heads. 
shore, at the pierhead marked by the United | The river is deeper near the eastern than near the 
States Government, the soil was found to consist western shore, the greatest depth being 20 ft. below 


of 9 ft. of mud, 42.25 ft. of sand and clay, 2 ft. of low-water mark. The middle of the river is also 
sand, and 7.5 ft. of sand and clay. The boring in | the point at which the tunnel reaches its maximum 
Exterior-avenue, in the borough of the Bronx, | depth, the roof being only 21 ft. below low-water 





showed the soil to consist of 12.5 ft. of débris, | mark ; while, on rising, as it approaches tho east 
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shore, the roof almost touches the bed of the river. 
The average tide at this point is 5.534 ft. As both 
shores consist of low-lying lands, they are under 
water at high tide for a considerable distance. The 
works contemplated in this neighbourhood will 
tend greatly to improve the locality, by building 
the bulkhead piers and filling in the lowlands. 

The standard double-track section of the subway 
has been employed all along Lenox-avenue, and 
will also be used for the projected extension to the 
car-house at 148th-street. When the main line 
curves north of 141st-street, the standard section 
will be used as far as the building line of the 
avenue, from which point the semicircular double- 
track section will be used. At the approaches of 
the Harlem River two different cross-sections have 
been adopted, of similar internal dimensions, but 
varying in the thickness of the concrete lining. 
Fig. 82 shows the light section to be used where the 
subway passes through rock. The side walls are 
only 2 ft thick, being made up of a 4-in. brick wall 
close to the rock, covered by waterproofing, and 
then by a layer of concrete 18 in. thick. In case 
of loose soil, the side walls would have to resist 
lateral pressures ; and to enable them to do this 
they are made 4 ft. thick. The arch, which is 3 ft. 
thick, is also strengthened by steel rods ? in. 
square, twisted, and placed 18 in. apart, as shown 
in Fig. 83. 

_ Ata distance of 25 ft. inshore of the bulkhead 
line the semicircular double - track section is 
followed by two single-track circular tunnels, 
15 ft. in diameter, and placed side by side. Accord- 
ing to the original plans, the tunnels were to be 
perfectly circular in section, and separated by a 
6-in. concrete wall. The section, however, has been 
tlightly changed, the wall suppressed, and the circles 
brought nearer, so as to have one separating 
diaphragm on a common chord, 6.3 ft. from the 
centres, as shown in Fig. 84. The tunnels are 
lined with cast-iron imbedded in concrete, the mini- 
mum thickness of the lining being 18 in. The iron 
. 1s used in lengths of 36 in., the plates being 1 in. 

thick, and provided with radial and peripheral 
flanges 14 in. thick and 5 in. wide (see Figs. 85 to 

83). The peripheral flanges are 18 in. apart, 
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so that when bolting the various segments 
together, a continuous rib is obtained, having a 
single flange in the middle and a double flange 
where the consecutive segments are joined. Each 
rib. thus consists of single and double flanged 
pieces alternately. Before being used, the cast- 
iron segments will be heated and then dipped 
into a bath of melted pitch ; the joints being made 
watertight by the use of felt and asphalte. The 
iron lining will afterwards be concreted, and the 
road-bed formed of a layer of concrete. A drain 
pipe will be laid close to the car-tracks, conveying 
the water to the lowest level, to a catch-basin, irom 
which the water will be pumped automatically. ° 

As the first part of the tunnel running east of 
Lenox-avenue passes through rock, the ‘‘ cut-and- 
cover” method will be employed ; but where loose 
soil will be encountered, trouble is expected from 
inflowing water at high tide. The contractors pro- 

ose to meet this difficulty in rather a peculiar way. 
They intend to dig a channel all along the axis of 
the tunnel, leaving a bench in each side, which will 
be at the low-water mark level. Piles will then be 
sunk over the entire section of the tunnel; and 
after being connected together by waling, sheetin 
planks 12 in. thick will also be sunk. Piles wil 
also be driven down close to the inner edge of the 
benches. When the piles are cut to the same 
level, wales will be stretched across and covered by 
three layers of heavy planks connected together by 
T-irons, so as to form a kind of caisson open at one 
side. Water will be pumped out and materials 
removed from the rear part of the tunnel already 
built. The excavation will be carried down to the 
level of the foundations of the projected tunnel, 
after which the concrete of the floor and side walls 
will be laid, the arch constructed, and another por- 
tion of the tunnel within the caisson built. 

Greater difficulty is expected in the work imme- 
diately under the river bed. The contractor is 
left free in the choice of the method to be used on 
this part of the tunnel. The working drawings 
show, however, that the iron lining is to be sur- 
rounded by concrete, from which it follows that 
the tunnel cannot be driven by the shield and 





be used, as in tunnelling under the Chicago river, 
or caissons, according to the manner suggested by 
Professor Winkler; but it seems that the con- 
tractors intend to adopt neither of these, havin 
elaborated a method of their own. It is zens. 
to build this tunnel in three sections, the first ex- 
tending from the western bulkhead line to the 
fender of the new bridge ; the second under the 
said fender; and the third across the eastern 
channel over the opposite shore. In order not to 
interfere with navigation, only one section of the 
tunnel will be constructed at a time. 

The section will be built as follows : Two rows of 
piles will be sunk, extending over the whole cross- 
section of the tunnel. Long piles will be used, so 
as to secure a firm hold in the ground. When cut 
evenly, the piles will be bound together with wale- 
pieces, after which grooved and tongued sheeting 

iles 12 in. thick will be sunk. A double wall will 
formed at the front of the section by two ro«s of 
piles, 15 ft. apart, connected together by waling 
and by sheeting planks. These planks are ex- 
pected to form walls impervious to water; but 
should the water enter in considerable quantity, 
the planks will be further protected by steel sheets. 
When the timber roofing is ready, it will be floated 
to its place on the section, and made fast to the 
piles. The roof will brace the timber side walls of 
this sort of caisson, and make it a solid structure. 
It will be provided with openings in the manner of 
air-locks, for the exit of water and materials. As 
soon as the water is removed, the excavation will 
proceed ; and when it has reached the floor of the 
subway the iron lining will be set up and concrete 
laid on, as required by the plans. 

To connect one section of the tunnel under the 
river with the next, the following method will be 
adopted. In the chamber at the front a small 
section of the tunnel is first built ; after which the 
piles and sheathing planks on the rear walls are cut 
soas to enclose the whole cross-section. The masonry 
between the two parts of the tunnel will be then 
made continuous. P 

The second and third sections of the tunnel will 
be constructed in a similar way. All the timber 





compressed-air method, Either the eofferdam may 


will be removed when the tunnel is complete, so 
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that there will be nothing left to interfere with navi- 
gation. 

The contractors claim that they will construct 
the tunnel in the manner outlined above, which 
they hold is more economic than the cofferdam 
method. . With the latter, it is found very difficult 
to keep out the water; but the difficulty does not 
appear to be lessened by the method adopted, but 
rather increased by sections flanked with a single 
wall. The efficiency of compressed air, on which 
the contractors rely, appears very problematical ; 
inasmuch as, with the sort of caisson used, the air 
will tend to lift and flodt it. We hope, however, 
that the contractors are not too sanguine, and that 
they will be able to carry out their scheme with 
the promptitude and economy anticipated. 

The second part of the ninth sectiun of the 
subway lies entirely in the Borough of the Bronx, 
following 149th-street from its intersection with 
Gerard-avenue up to Bergen-avenue. The great 
thoroughfare of the Bronx is Third-avenue ; it has 
surface lines and elevated roads, so that it would 
have been very difficult to build the subway alo 
it without seriously interfering with the dew, 
traflic, and somewhat weakening the elevated struc- 
ture itself. Accordingly, it has been decided to 
pass under Third-avenue and follow 149th-street 
up to Bergen-avenue. Here the road will curve 
round into the avenue, and continue along it as far 
as Westchester-avenue. 

The axis of the subway on this section lies on an 
ascending grade of 2.54 per cent. up to a point 
20 ft. east of Walton-avenue, after which it con- 
tinues at grade until within 100 ft. of Mott-avenue. 
It then ascends a grade of 0.84 per cent. to Third- 
avenue, from which it continues on a grade of 
2.17 per cent. until it rises to the surface at West- 
chester-avenue, 25 ft. east of Bergen-avenue. The 
road keeps on asimilar grade up an embankment, 
until the western building line of Brook-avenue is 
reached, from which point the rapid-transit road 
will run on an elevated structure, 

The soil met with on this section varies in 
character. In the neighbourhood of Gerard-avenue 
itis very loose ; and, as the floor of the subway is 
lower than mean high-water mark, water has been 
encountered in large quantity, so that several pumps 
are kept constantly at work draining the bottom 
of the excavation. Rock appears about 150 ft. 
east of Gerard-avenue, forming part of a knoll, with 
Mott-avenue at the top ; after which it slopes down 
to Spencer-avenue, and is followed by loose soil 
throughout the rest of the section. . This soil con- 
sists chiefly of sand, whilst the rock is of the usual 
mici-schist formation. 

The contract for this second part of the ninth 
section has been awarded to Mr. G. C. Rogers, 
who is building it by means of a single wide trench, 
the work being carried on precisely as described on 
section eight, page 11 ante. For a length of 500 ft., 
however—from Walton to Spencer-avenue—the 
work will be done by tunnelling. 

Along 149th-street, beginning at the eastera 
bailding line of Gerard-avenue, a trench wide 
enough to enclose the double-track standard sec- 
tion has been excavated. As the soil is loose, the 
trench has been strutted in the usual way, by means 
of vertical planks with horizontal beams, placed 
both lengthwise and crosswise. A Carson-Lidger- 
wood cableway has been stretched along the axis 
of the trench supported by two A-frames, placed 
one on the western building line of Gerard-avenue, 
and the other along the eastern side of Walton- 
avenue. The excavated materials are hoisted from 
the bottom of the trench into steel buckets, and 
conveyed to the dumping cars, which run along a 
track of 3-ft. gauge. When loaded, the cars are 
hauled over to 159th-street, where the materials are 
used for filling in the low land on the eastern shore 
of the Harlem River. 

Only three sides of the trench have been strutted ; 
the front, running through rozk, is excavated in such 
& way as to prepare for opening the tunnel portal. 
As the tunnel is short, it will be driven from ons 
side only, the western being preferred on account 
of its much greater convenience. 

As the rock is somewhat disintegrated and 
fissured, some stratting will be necessary, especially 
in the excavation which must be made for the 
station to be located in the middle of the tunnel 
at Mott-avenue. It will be 53 ft. wide. 

Two different cross-sections will be used. The 
standard double-track box-section of steel bents 


and concrete arches will be employed throughout, ae 


with the exception of the short tunnel, in which the 





semicircular section has been adopted. On a small 
portion of the line between Spencer and Railroad- 
avenues the standard section has been slightly 
modified in order to giveit increased strength where 
it passes under the tracks of the New York Central 
and Hudson River Railroad. Under the abutments 
the bents are made of I-beams, 24 in. high, and 
weighing 100 lb. per foot-run ; while under the 
tracks the girders are 24 in. high, and weigh 80 lb. 
per linear foot. The columns, instead of resting 
on the footing-stones, as in the standard cross- 
section, rest on longitudinally-placed steel beams, 
made up of two 12-in. I-beams, bolted together, 
with a Ein. steel plate between them. The box 
girders, thus built up and forming the foundations 
of the columns, are imbedded in concrete. 

As the subway passes at a shallow depth under 
the railroad tracks, the contractor is endeavouring 
to have one of them at a time free and at his 
disposal, so that, traffic being suspended, the sub- 
way can be quickly constructed. If the permission 
sought for should not be granted, the tracks will be 
underpinned during the course of subway construc- 
tion. Although very heavy trains run over the 
line, no great difficulty is anticipated in the under- 
pinning, as the subway cuts the tracks at right 
angles, and also as the trench under the tracks will 
not be more than 30 ft. wide. 

The subway line in crossing Railroad-avenue 
strikes a brick sewer, which is the main sewer of 
the district lying east of Mott-avenue and west of 
Cortland-avenue. This main runs under the axis 
of Railroad-avenue, the foundation being 29.6 ft. 
below the street, with a descending grade from 
north to south. 

At 149ch-street the floor of the subway is to be 
35 ft. from the surface, so that it will run 5.4 ft. 
below the sewer main. It would have been very 
expensive to lower the sewer from 149th-street all 
the way to its outlet : an operation which would 
necessitate the altering the other sewers that dis- 
charge into the main. A siphon was therefore pro- 
jected. At 149th-street and Railway-avenue a 
trench was excavated deeper than the floor of the 
subway, the portion of the sewer encountered being 
demolished and replaced temporarily by a galvanised 
iron pipe 3 ft. in diameter. Then, at the north side 
of the subway, and the end of the brick sewer, a 
masonry chamber was built, provided with man- 
hole and sump (see Figs. 89 to 94, page 43). The floor 
of this chamber is divided into two parts—one at the 
level of the invert of the sewer, and the other 14 ft. 
higher. The intake is on the lower floor, and con- 
sists of a 14-in. cast-iron pipe, while flush with the 
upper half of the floor there are two 42-in. cast-iron 
pipes. These pipes, provided with elbows, pass under 
the floor of the subway, and by means of other elbows 
enter a similar chamber built at the south side of 
149th-street and Ralway-avenue. This chamber has 
only one floor, which is at the level of the invert. 

The necessity of using these different pipes arises 
from the large proportions of the brick sewer which 
drains the very steep parts of the district. Ade- 
quate provision has been made to dispose of the 
large quantities of water that flow into the sewer 
during the heavy rains so frequent in the summer 
months. As the population is rather scattered, the 
quantity of sewage water flowing into the main is 
small. Of the three pipes, the smallest, of 14 in., 
will discharge sewage water, while the two 42-in. 
pipes will be used for rain water, and, when 
needed, will act as storm sewers. 

This part of the subway will have two stations, 
located at. Mott-avenue and at Third-avenue respec- 
tively. Both will have side platforms of very dif- 
ferent construction. The one at Third-avenue, 
being at a shallow depth, will be built with bents 
and columns, and will be covered with concrete 
arches between the girders. At Mott-avenue the 
plane of the rails is to be 55 ft. from the surface. 
Here the station will be covered with a wide arch 
of 63 ft. span and 26 ft. high, and made of con- 
crete 18 in. thick. The intrados of the arch will 
be formed of a three-centre curve, with the flattest 
part on top. The two lateral radii will be 13.4 ft. 
each, while the central radius will be 34 ft. in 
length. Entrance to the station will be by means 
of staircases located on the southern corners of 
149th-street and Mott-avenue. 


(To be continued.) 





Lovrstana.—An exhibition is to be held at St. Louisa next 
year to celebrate the first century of the acquisition of 
] a by the United States by purchase from France 
in . 





THE EDUCATIONAL SECTION AT THE 
PAN-AMERICAN EXPOSITION. 


No great exhibition is nowadays considered 
complete unless it has an educational section. It 
need not be comprehensive, artistically arranged, 
and magnetically attractive, as that of Chicago in 
1893, or decentralised and widely distributed, as in 
Paris in 1900 ; but an educational aggregate of some 
kind there must be. The organisers of the recent 
Pan-American Exhibition held fast to the traditions 
of the past in this matter, but did not consider it, 
however, of paramount importance, inasmuch as 
they minimised its scope and assigned to it very 
exiguous quarters in the north-east end of the 
Liberal Arts Building. So inconspicuous was the 
educational exhibit, so modest its approaches and 
unadorned its surroundings, that much questioning 
and more meandering were required to find out its 
habitat. The visitor, whether he came from the 
South or the Far West, whether a simple public- 
school teacher or a professor in a more ambitious 
nursery of learning, was surprised and disappointed 
as soon as the Mecca of his quest came in view. 
Contrary to expectation, there was no well-differen- 
tiated structure, no impressive proportions, and 
no decorations worthy of the temple of national 
education. 

On passing into the sanctum, one soon found that 
the invitation of the management to take part in 
the Exhibition was but sparsely accepted, so much 
so, indeed, that the collection cannot be said to have 
been representative of the public or private schools 
of the country. Not a score of them sent anything ; 
and those that did, limited their contributions to 
a few hundred sheets of freehand drawing. But 
for the colleges and universities, the educational 
section of the Pan-American Exhibition would have 
been little more than a vanishing quantity. Many of 
these senior institutions applied for space; and 
the little that was assigned to them they filled with 

art of the exhibits which they sent in 1900 to 

aris, and which made the American section there 
one of universal interest. It must seem passing 
strange to English readers to find colleges and 
universities going down into the expositional 
arena and inviting the attention of the itinerant 
profanum vulgus. Of course, Oxford or Cam- 
bridge never did such a thing, and, presumably, 
Eton and Harrow would disdain doing so; but 
autre pays, autre mews. The spirit that per- 
meates educational institutions in America, instead 
of being rigidly aristocratic and exclusive, is 
thoroughly liberal and invigoratingly democratic ; 
so that when called upon to give éclat to a national 
undertaking and crown an educational effort, these 
higher institutions are willing and ready to do so. 
The very oldest colleges, founded while the British 
flag still floated over the country, made it a matter 
of duty to respond to the call of the president and 
directors of the Pan-American Exhibition. Harvard 
(1636) had its alcove, as also Princeton (1704) and 
Columbia (1754), while in close proximity were such 
young and vigorous foundations as Cornell (1868), 
Johns Hopkins (1876), and Clark (1889). Technical 
institutions were also eager to co-operate in the 
work, the more prominent being the Troy Poly- 
technic, the Massachusetts Institute of Technology, 
and the Stevens Institute, Hoboken. The higher 
departments of observational science likewise 
sought representation at Buffalo, while Vassar and 
Bryn Mawr were there to illustrate the advances 
made all along the line in the evolution of the 
women’s college. 

The question is often asked by the layman, and 
not unfrequently, too, by Professors, ‘‘ What can 
be sent to exhibitions by colleges and universities ?” 
To such a general question the answer must be 
equally general—viz., Send anything which shows 
the scope of the institution and the work of the 
student. On the other hand, the Pan-American Ex- 
hibition afforded a specific answer, for in its con- 
stricted alcoves were winged frames well filled with 
plans and photographs of buildings and laboratories ; 
folios of mechanical drawings, engineering designs, 
architectural studies, railway surveys, and working 
drawings in naval architecture ; albums of perspec- 
tive, descriptive geometry and pen topography, 
plotted results of research work done in physical 
laboratories, photographs of transformers and tri- 
phase motors built by electrical engineering 
students, astrophysical negatives, graphical and 
statistical charts, theses presented for graduation 
and for the higher degrees, publications by members 
of the faculty, undergraduate periodicals, courses 
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given, requirements, for admission, et hoc genus Johns Hopkins, which has 127 professors and in-| industry. The production of spirits in France has 
omne. aa few yd gro ype : Pr reached a very — figure ; the Government returns 

Such collections of literary, scientific, and tech- pe pace Er ony 193 professors and instructors, | place it at 24 million hectolitres (55 million gallons) 


nical work have a definite educational value for the 
instructor or professor, as well as for the inquiring 
student and well-informed public. They enable 
the one to make a comparative study of institutions, 
and the other to form an idea of the present trend 
of advanced instruction and of the results already 
achieved. 

It is not our purpose to enter into a detailed 
description, but merely to single outa few exhibits 
that appeared to us of unusual interest and scien- 
tific value. Among these a leading place must be 
assigned to the little collection sent from the 
Yerkes Observatory, Chicago, consisting of large 
negatives of the moon’s surface and other beautiful 
ones of the solar. corona and the flash spectrum 
obtained at the total eclipse of May 24, 1901. All 
these were lit up by glow-lamps placed underneath, 
which gave the phenomena a very realistic appear- 
ance. Of kindred interest were the photographs of 
nebulz taken at the Lick, on the bleak summit of 
Mount Hamilton, California; and also the illumi- 
nated negatives of meteors, star-clusters, a 
meteoric spectrum, and the position of the plane- 
toid Eros, sent from Harvard Observatory and 
its distant astronomical stations. 

The Johns Hopkins University, Baltimore, had 
one exhibit of unsurpassed interest—a concave grat- 
ing which belonged to the late Professor Rowland. 
With this grating, of his own make, Profesor Row- 
land was enabled to map out hundreds of lines in 
the solar spectrum that neither the prism nor the 
ordinary grating had been able to reveal. Professor 
Michelson’s magnificent original work was typified 
by two of the instruments with which he has en- 
riched physical science. One of these is a large 
échelon spectroscope, with a resolving power three 
times that of a normal grating, and the second is 
an interferometer for the study of spectral lines by 
means of their visibility curves. Both these instru- 
ments belong to the equipment of the University 
of Chicago, in which Professor Michelson holds the 
Chair of experimental physics. 

Women’s colleges, as represented at Buffalo, 
suffered from the prevailing epidemic of anzmia 
brought on by confined space. Besides a model of 
Vassar, showing the buildings and grounds, there 
were specimens of class work in English, economics, 
hygiene, and physiology, together with a formidable 
array of text-books used in the various depart- 
ments. Of the Bryn Mawr exhibits of post- 
graduate work which we had the curiosity to finger, 
one was on a topical subject—viz , ‘‘ The Urgent 
Need of Inter-Oceanic Communication,” and was 
well weighted with argumentative lore; a second 
dealt with ‘‘The Magnetic Shielding Effect of 
Trilamellar Spherical and Cylindrical Screens ;” 
and a third treated at very great length of ‘‘ The 
Forms of Plane Quartic Curves.” This last was a 
dissertation sent in by Miss Ruth Gentry for the 
Ph.D. degree ; and we infer from the publicity 
given at Buffalo to the thesis, that the author 
was successful in obtaining the coveted academical 
distinction. 

The following data, gathered from statistical 
charts and also from a recent report of the Com- 
missioner of Education, indicate the growth of 
ot higher educational institutions in the United 

tates : 


In 1790 the number of colleges and universities 
was 17. 

In 1820 the number of colleges and universities 
was 39, 

In 1850 the number of colleges and universities 


was 138, 

In 1880 the number of colleges and universities 
was 394. 

In 1890 the number of colleges and universities 
was 547. 

In 1895 the number of colleges and universities 

was 810. 


_It must be remembered that all these institu- 
tions are empowered by the Legislature of their 
respective States to confer the usual degrees. 
The best known abroad of these universities are : 
Harvard, which has 509 professors and instructors, 
and 3912 students. 
Yale, which has 260 professors and instructors, and 
2510 students. 
Princeton, which has 81 professors and instructors, 
and 1100 students. 
Columbia, which has 339 professors and instructors, 
and 2208 students, 
Cornell, which has 207 professors and instructors, 


There are only two institutions in the country 
that offer courses exclusively for graduate students 
—viz., the Catholic University, Washington, and 
Clark University, Massachusetts, both founded in 
1889. The former has a staff of 34 professors and 
a body of 168 students ; the latter has 11 professors 
and 36 students. 

The following statistics of similar institutions 
in Great Britain, taken from the ‘‘Statesman’s 
Year-Book ” for 1898, are given here for the pur- 
pose of comparison : 


Oxford, 95 professors and instructors, ao students, 
16 


Cambridge, 116 ve re q ‘a 
London, * 209 ‘S 5s 2365 =, 
Glasgow, 102 + = i. 
Edinburgh, 103 oe ah 2818 ae 
Dublin, 54 a fe 


ue 1100 
* University College and King’s College. 
The principal colleges for women in the United 
States are : 


Professors. Students. 
Vassar ice mae Bre 59 625 
Wee we a Ee 639 
Bryn Mawr... ne nae) aoe 354 
Barnard ee ss ie 40 276 
The similar colleges in Great Britain are : 
Students, 
Girton, with ase ine we 4 110 
Newnham ,, a ao om ne 165 
Bedford ,, ee ae as ait 180 
Queen’s cs 290 


The total number of students in the collegiate, 
graduate, and professional departments of institu- 
tions for higher education in the United States for 
the year 1898-9 was 147,164, of which number 
43,913 were enrolled in the faculties of law, medi- 
cine, and theology, leaving 103,251 students pur- 
suing studies in the liberal arts and applied science. 

The undergraduate students, as far as reported, 
were distributed as follows : 


Classical courses ... sae Sok ae 35,595 
Other general culture course3 ... a 21,860 
General science courses ... ni ei 9,858 
Agriculture... ve kes ase con 2,593 
Mechanical engineering ... He noe 4,376 
Civil engineering ... a: pe = 2,550 
Electrical engineering ... ee weg 2,320 
Mining engineering ae = he 1,032 
Architecture ae Bes aa o 627 
Pedagogy ... ae sa me eae 9,501 
Business... 6,698 


There are 43 schools of technology in the United 
States, of which the following are the most widely 
known : 


The Massachusetts Insti- Instructors. =" 
165 7 


tute, Boston... & 65 
The Rensselaer Institute, 

Troy ee ae UF: 15 138 
Purdue University, La- 

fayette ... so sas 64 749 
The Stevens Institute, 

Hoboken . 22 361 


The educational system in America is being 
thoroughly organised, so as to place the advantages 
of a liberal education within easy reach of every 
young member of the Republic; and in some 
places, especially in the East, a tendency is grow- 
ing to limit entrance to professional schools —law, 
medicine, engineering—to men who have graduated 
from recognised colleges. This would restrict the 
number of admissions, and at the same time insure 
better scholarship and the all-round culture that 
should characterise every professional man. Public 
opinion is being gradually leavened by professors, 
presidents of colleges, and educational writers 
generally ; legislation will come in due time. 





FRENCH. SPIRIT MOTORS. 
Atcoxnot for driving motors and for lighting and 
heating purposes is coming into gradual use in 
several Continental countries.* This is the case 
in France, and is traceable to the duty paid on 
all imports of mineral oil and also to the pro- 
digious development in the cultivation of the beet- 
root, the production exceeding by far that necessary 
to meet the home consumption of sugar. There is 
no exaggeration in stating that the experiments 
which are being carried out extensively in France 
for developing the use of spirits in the production 
of heat, light, and power, have more for their object 
to come in aid to the agriculture of the country 
than to mark a step forward in any branch of 





annually. The actual production, however, is higher 
still, for a large number of agriculturists are at 
liberty to distil their agricultural products free 
from dues, and the Government returns do not 
include this private output. The dues on potable 
spirits are, in France, about five times their 
intrinsic value; they are considerably less on 
denatured spirits for industrial purposes. The 
compound for denaturing spirits contains a large 
proportion of methyl-alcohol, the cost of which is 
a high one—about one franc per litre (say, 5d. per 
pint); it naturally increases the cost of the dena- 
tured spirits and is also prejudicial to the working 
of spirit motors. Alcohol is denatured by adding 
to every hectolitre (22 gallons) at 90 deg. 10 litres 
(2.2 gallons) of methyl-alcohol at 90 deg. and half 
a litre (.88 pint) of heavy benzene. One per cent. 
only of the wood spirit would be quite sufficient, but 
in using as much as 10 per cent. the Government 
no doubt desire to favour the works which produce 
methyl-alcohol. Malachite green, in the proportion 
of one gramme per hectolitre (.7 grain per gallon) 
was formerly added also to the compound ; but this, 
it is stated, led to deposits being formed in the 
motor cylinders, and was abandoned after the 
Paris-Rouen trials of spirit motors. France has 
much to learn from Germany in this matter. 

The present price in France of denatured spirits 
is 45 francs per hectolitre (1s. 7d. per gallon) ; it is 
‘expected it will be reduced to 36 francs (1s. 4d. per 
gallon) during the present year. The latter price is 
still much above the German current quotations. 

Previous to the experiments of the last few 
months and the recent Exhibition held in the Grand 
Palais, in Paris, an association had been formed 
(in 1898) to promote the use of spirits for indus- 
trial purposes. During the last four years the 
Society of French Agriculturists have also had the 
matter under consideration, and have carried out a 
series of trials. The French Automobile Club 
have put down a laboratory specially with a view 
to testing the efficiency of spirit motors for auto- 
mobiles ; and the sporting papers, Vélo and Auto- 
Vélo, organised special races in 1899, 1900, and 
1901 for automobiles driven by spirit motors. 

There were fifteen spirit motors at work at the 
Agricultural Exhibition of last year. They were 
different in type, but almost all burnt the carbu- 
retted spirit of the Firm Leprétre, who start 
with alcohol at 50 or 75 per cent., and use for car- 
buretting benzol or benzene of a much purer 
quality than that used by the Government to 
denature the alcohol. The lighting devices were 
of various kinds, and included petrol or alcohol 
burners, and electric-spark igniting arrangements. 
There were also several types of carburetters. 
Among the latter may be mentioned the Longue- 
mare carburetter, shown on Fig. 1, page 44, 
used both for spirit and petroleum motors, 
and which works briefly as follows: The liquid 
fuel is supplied through pipe I to a constant- 
level receiver A, from which it flows to the car- 
buretter through tap L, fitted with a regulat- 
ing device. It is driven underneath plug Z, 
through a dozen small vents, and is driven up- 
wards by a draught of air through pipe X. 
When the first explosions have been produced, 
the carburetting key S is opened, the vents 
P getting more or less uncovered; the pure 
air penetrates through P, and a mixture is 
effected through the perforated disc o and by. circu- 
lation round the radiating bladesd ; the delivery of 
the explosive mixture to the motor being through 
pipe Y. The blades are heated by the exhaust 
gases, which are allowed to flow in space V 
between the apparatus and an outside covering. 
When denatured spirits are used alone, it is neces- 
sary to heat the apparatus before starting ; this is 
done by uncovering vents c and placing in space V 
through a a piece of cotton waste, soaked in aicohol, 
which is lighted. Figs. 2 and 3 show respectively 
a transverse and a longitudinal section of the 
Martha carburetter, in which A is a nickel-plated 
atomiser; B, a wire-gauze basket strainer; OC, 
steps ; D, an inspection plug, and ¢, a wire-gauze 
strainer in the air inlet. The Japy carburetter 
(Fig. 4) consists of a receiver A containing a float B, 
which maintains the level of the liquid constant. 
The spirit inlet is through pipe D, governed auto- 
matically by the plug C; the air'inlet is at E. 
In proportion as the necessary fuel is supplied to 
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* See ENGINEERING, vol. ]xxii., pages 127 and 525. 
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of plug C, and allows a fresh inlet of spirit ; the air 
inlet is regulated by a valve at V. Pipe L is 
heated by the exhaust from the motor. Fig. 5 
shows a G. Richards carburetter for spirit motors, 
the working of which will be easily seen by the 
following references : 

a, Spirib inlet. 

b. Constant level receiver. 

ce. Capillary distribution vent. 

d.. Regulating cone. 

ee. Exhaust from engine. 

g. Hot-air inlet. 

m. Oatlet to motor. 

Messrs. Gobron-Brillié exhibited a very ingenious 
carburetter combined with a distribution device, 
used on the cars built by them. 

The general impression derived from a visit to 
the Exhibition was that the motors shown were 
mostly gas or petroleum motors, but in which spirits 
were used, the only modifications being in the car- 
buretter. The results obtained with these motors 
have been satisfactory as a whole, and tend to 
nn that success will be complete with motors 

uilt specially for burning spirits. Among the 
French exhibitors may be mentioned Messrs. 
Japy, of Beaucourt, who have already built a 
large number of small spirit motors for work- 
ing various tools, pumps, and so forth, from } to 
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3$ horse-power. Their 34 horse-power motor takes 
up a space 4 ft. 3 in. in height, 2 ft. 5 in. in width, 
and 4 ft. in length ; it contains one single cylinder 
5} in. in diameter by 6} in. stroke, and works at a 
speed of 307 to 328 revolutions per minute. Its 
consumption per horse-power hour is 515 cubic 
centimetres (.907 pint) under half load, and 487 
cubic centimetres (.858 pint) under full load. 
Messrs. Japy manufacture an automobile wood-saw 
driven by a spirit motor; the saw can be thrown 
out of gear and the motor made to drive the saw- 
carrying truck. 

At the outset, attention in France with regard to 
the utilisation of spirits as a motive agent was directed 
to automobilism. Arun was made in 1899, in very 
bad weather, between Paris and Chantilly, a distance 
of 136 kilometres (84 miles), only one spirit auto- 
mobile taking part in the trial. The distance was 
covered in 8 hours 8 minutes by the automobile in 
question, which burnt on the journey 38 litres 
(67 pints) of spirits of the ordinary quality used 
in spirit lamps. Another race took place in 
October, 1900, from Paris to Rouen—127 kilo- 
metres (79 miles), when as) many as 48 spirit- 
driven automobiles made the run, 40 of which 
reached Rouen in the prescribed time. The 
awards were given by taking into account the 
consumption, the composition of the liquid fuel, 
and regalarity in the working. The spirits used 
were very varied as regards their composition, the 
Leprétre composition above referred to, and which 
contains benzene and 40 per cent. of alcohol, being 
ed resorted to. 

he most important trial took place in April, 
1901, from Paris to Roubaix, a distance of 279 


LONGUEMARE CARBURETTER, 


kilometres (174 miles), which could be covered in| ¢ 


two runs or in one single one. Forty-five vehicles 
of different kinds—motor cycles, light and heavy 








automobiles, and heavy goods wagons—entered for 
competition, and were divided into three series, 
according as they used denatured spirits simple, 
carburetted spirits containing at least 75 per cent. 
of alcohol, or carburetted spirits with 50 per 
cent. of alcohol. Among the forty-six vehicles 
which reached Roubaix, six only made the run with 
denatured spirits pure and simple, 32 with 50 per 
cent. carburetted spirits, and 8 with 75 per cent. 
carburetted spirits. For the first the consump- 
tion was a minimum of .117 litre per ton-kilo- 
metre (.33 pint per ton-mile), and a maximum of 
121 litre (.34 pint per ton-mile), the latter figure 
being that for a goods wagon, which carried a load 
of 6 cwt. The consumption of 50 per cent. 
carburetted spirits varied from .135 to .143 litre 
(.38 to .41 pint per ton-mile), the latter being 
that fora G. Richards goods truck, fitted with a 
Longuemare carburetter, and which carried 18 cwt. 
of useful load. For the last series the consump- 
tion was ~.076 litre (.22 pint per ton-mile) for a 
tricycle, .0891 litre (.25 pint per ton-mile) for a 
large Gobron-Brillié vehicle, and .112 litre maximum 
(.32 pint per ton-mile) for a light automobile. 


From the above figures it would seem that the | pe 


figures obtained with 50 per cent. carburetted 
spirits were the most favourable ones, followed by 
those obtained with common unmixed denatured 
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spirits, and, lastly, by the 75 per cent. carburetted 
spirits (containing 75 per cent. of alcohol). Differ- 
ences would no doubt arise with different systems 
of atomisers. 

The latest competition for encouraging a deve- 
lopment in the use of spirits for industrial pur- 
poses was the Exhibition above referred to, and 
which was organised by the Ministry of Agri- 
culture; it contained spirit-heating apparatus, 
spirit lamps for lighting, stationary spirit motors, 
and automobiles. The latter also made trial runs 
on a track in the vicinity of Paris, during 
which the following figures as regards consump- 
tion were recorded : 158 cubic centimetres per ton- 
kilometre (.447 pint per ton-mile) of 50 per cent. car- 
buretted spirit for motor cycles or light carriages ; 
for vehicles weighing 5 cwt. to 13 cwt. the best result 
was | lee by one which travelled at a speed of 
30 kilometres (18.8 miles) average, the consump- 
tion having been 111 cubic centimetres (.314 pint 
per ton-mile). A third section comprised vehicles 


weighing from 13 cwt. to over 20 cwt., and the one 
which came first consumed 95 cubic centimetres 
(.269 pint per ton-mile) for an effective weight of 
27 cwt., aud a mean speed on the track of 36 kilo- 
metres (22.4 miles). 

The highest prize for trucks and traction cars 
was awarded a large goods truck, weighing 5.8 tons 
in working order, and which burnt 96 cubic centi- 
metres per ton-kilometre (.269 pint per ton-mile), 
at a speed of 9 kilometres (5.6 miles), with a useful 
load of 3.3 tons. 

In the above trials of spirit motor cars both 
denatured spirits plain and 50 per cent. carbu- 
retted spirits with 90 per cent. benzol were used. 
The heating power of the former was found to be 
5297 calories (95,430 British heat units per gallon), 
as against 7479 calories (134,750 British heat units 
per gallon) for the latter. 

Among the motors exhibited may be mentioned 
the following : One built by Messrs. Barbier, giving 
slightly over 3 horse-power, with cylinder 5} in. in 
diameter by 9,7; in. stroke, the consumption being 
714 cubic centimetres (1.257 pint) per horse-power 
hour at 242 to 269 revolutions. A Westinghouse 
troleum motor was shown, transformed for burn- 
ing spirits, and combined with a Longuemare car- 





buretter, the consumption in which was stated to 
be 570 cubic centimetres (1 pint) per horse-power 
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hour ; a Pruvost and several Bardon motors. The 
Société des Automobiles Delahaye showed a 6 horse- 
| power vehicle which consumed 137 cubic centi- 
| metres per ton-kilometre (.388 pint per ton-mile), 
‘and weighed 184 cwt.; the Société Nécéenne 
| d’Automobiles, a 12 horse-power vehicle, weighing 
(24 ewt.; Messrs. Panhard Levassor, an 8 horse- 
power four-cylinder truck, burning 120 cubic centi- 
metres (.340 pint per ton-mile), notwithstanding 
its weight of 4.6 tons in working order. : 

| German manufacturers are well to the front in 
_the construction of spirit motors, and the Diirr and 
Altmann types called for specially favourable com- 
ment. 

In theory, the consumption of spirits for an 
equal power is 1.8 times the consumption of petro- 
leum ; in practice, however, the presence of water 
in the spirits increases the elasticity and efficiency 
of the motor, and the proportion between the two 
is only as 1.25 to 1. But it is necessary, in order 
to secure this, to supply the motor with an explo- 
sive mixture of suitable composition, homogeneity, 
and temperature; the action of the carburetter . 
requires also to be perfect. Spirit vapour should be 
diluted with s much larger quantity of air than petro- 
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FIRE-FLOAT FOR DURBAN. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 48.) 
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leum, and the mixture of the two together should 
be complete. Besides this, the atomised spirits 
should not be supplied too hot to the cylinder for 
fear of dissociation. The motor itself has not, so 
far, received suflicient attention from the French 
manufacturers, with a view to adapting it to the 
use of spirits instead of petroleum ; the stroke will 
have to be lengthened, and experiments will have 
to be made in order to determine in what propor- 
tion compression should be increased. Lubrication 
will require also to be more complete with spirit 
motors than with petroleum motors. 

Spirit motors have more elasticity than petroleum 
motors, and work more softly ; the pressure of the 
explosions can be increased without disadvantage to 
the machine, the expansion curve being very regular. 

Tt has been asserted, from results of tests carried 
out in Germary, that the efficiency of spirit motors 
is 23 per cent., against 15 per cent. for petroleum 
motors and 13 per cent. for the steam engine. 
Their development in France—notwithstanding 
these figures—will largely depend upon the action 
of the French Government. 





TWIN-SCREW FIRE-FLOAT FOR DURBAN 
HARBOUR. 

On page 47 we are able to give some interest- 
ing illustrations of a new fire-float (Fig. 1) pears 
built by Messrs. Merryweather and Sons, Limited, 
London, to the order of the Natal Government for 
the protection of waterside and shipping property in 
Durban Harbour. The boat, which is of galvanised 
steel, measures 60 ft. long, 12 ft. beam, and 5 ft. 6 in. 
deep, with a maximum draught of only 2 ft. when 
fully loaded. The propelling engines (Fig. 2) are of 
the twin high-pressure type, with inverted double 
cylinders, each 5 in. in diameter by 6 in. stroke, 
driving triple-bladed gunmetal screws, and of suffi- 


. cient power to propel the vessel at a speed of 8 knots 


and upwards. The boiler is of the Merryweather 
quick - steaming water-tube type, and of ample 
capacity to drive the whole of the machinery on 
board simultaneously if required. Steam can be 
raised from cold water to working pressure in ten 
minutes, this time being further reduced by means 
of an improved petroleum heater provided for the 
purpose of keeping the water in the boiler at a bigh 
temperature when the vessel is lying by. The fire 
pump is of Merryweather’s latest ‘‘ Greenwich Ad- 
miralty” pattern, with double steam and water 
cylinders, 104 in. and 74 io. in diameter by 8 in. 
stroke, and capable of discharging 1000 gallons per 
minute. The pump barrels are of the double-acting 
type and are made entirely of gunmetal, in one single 
casting, the valve chamber being also of gunmetal and 
easily accessible for examination or repairs. Suction 
can be taken from either or both sides of the vessel, 
and a separate suction connection is fitted on deck for 
flexible piping to enable the fire pump to be utilised 
for salvage purposes or other marine pumping opera- 
tions. There are four 3}-in. delivery outlets on deck, 
with instantaneous hose connections, controlled by 
independent valves in the engine-room, a swivelling 
** Monitor” (Fig. 3) being also fitted over the engine- 
room housing, by means of which a powerful 2-in. jet 
can be thrown in any desired direction. Large coal 
bunkers and a fresh-water tank are provided amid- 
ships, of sufficient capacity for six hours’ steaming. 
Two donkey pumps are provided, of the ‘‘ Duplex ” 
and the ‘* Ram ” type respectively, both arranged to 
draw either from the fresh-water tank, the sea, or the 
bilge, and to deliver to the boiler or overboard. The 
forward compartment is fitted up as a cabin for men, 
and the after compartment is provided with shelves 
carrying a full equipment of canvas hose for high-pres- 
sure duty. A steeriog wheel is fitted forward and an 
auxiliary hand tiller aft. Special attention has been 
given to the ventilating arrangements in view of the 
tropical climate in which the vessel is to be used. 





RIEDLER PUMPS AT THE POWELL- 
DUFFRYN COLLIERIES. 
On our two-page plate we give this week illustra- 


tions of a set of powerful pumps jon the Riedler system Co 


constructed for the Powe.l-Duffryn Collieries by 
Messrs. Fraser and Chalmers, of Erith. In a later 
issue we shall give illustrations of the most interest- 
ing mechanical features of these pumps, and shall 
defer a detailed notice of the plant until they are avail- 
able to our readers for reference. We may, however, 
state here that the pumps in question are designed to 
run at 80 revolutions per minute and to deliver against 
a head of 1600 ft. 








nes Ran aes ~~ of the re opie 
vil wa, mpany,s proposed line between Sydney an 
Ss. Potsr’s and between Sydney and Louisburg will be 
provided by the Dominion [ron and Steel Company. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was resumed on 
Friday after the holidays, and, while the tone was steady, 
the business done was very small in amount. One lot of 
Scotch iron changed hands at 493. 1d. per ton, and one lot 
of Cleveland at 433. 34d. por ton cash—1000 tons in all. 
In the afternoon dealing was, for the most part, con- 
fined to Scotch warrants, which changed hands down 
to 483. 10}d. per ton cash, and closing at 483. 94d. per 
ton cash buyers. Hematite iron was idle for cash. The 
settlement was: Scotch, 493.; Cleveland, 433. 3d.; hema- 
tite iron, 553. 64. cash. On Monday forenoon the pig- 
iron market was very quiet, but the tone was steady 
and unchanged. One lot of Scotch warrants was done 
at 483. 104d. per ton cash, and on2 of hematite iron 
changed hands at 55s. 6d. per ton one month. Cleveland 
iron was idle, cash buyers being quoted ab 433. 3d. per 
ton. Inthe afternoon the market was steady at or about 
the forenoon quotations. Some 5000 tons were sold, 
Scotch warrants at 48s. 10d. per ton cash, and Cleve- 
land at 433. 34d. per ton cash. The annual returas, 
which were published at the closs of the market, 
caused much comment, as the figures only showed a dif- 
ference of 611 tons in stocks. The settlement quotations 
were : 483. 104d., 433. 3d., and 55s. 6d. per ton. A firmer 
market showed itself on Tuesday forenoon, owing to 
the satisfactory character of the trade returns for the 
pe ear. In all, some 5000 tons changed hands, and 

:otch rose 2d. per ton and Cleveland 14d. About other 
5000. tons were dealt in during the afternoon, and the 
market closed firm, more especially for Cleveland. The 
settlement quotations were: 493., 433. 44d., and 55:. 94. 
per ton. t forenoon to-day some 5000 tons of iron 
changed hands. Scotch rose 3d. and Cleveland 24d. per ton. 
In the afternoon about 8000 tons were dealt in, and the close 
was very steady. The settlement prices were: 49a 31., 
433. 9d., and 653. 9d. per ton. The following are the 
quotations for makers’ iron No. 1: Clyde, 663. 6d. per 
ton; Gartsherrie and Calder, 67s.; Langloan, 683. 6d. ; 
Summerlee, 71s. ; Coltness, 71s. 6d.—all the foregoing 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
663. ; Shotts (shipped at Leith), 703. ; Carron (shipped at 
Grangemouth), 67s. 6d. per ton. 


Scotch Pig Iron in the Year 1901.—The returns for 
1901, issued by the Sc»ttish Ironmasters’ Asssociation, of 
the production, consumption, exports, and stocks of 
— pig iron (including hematite and basic) are as 
ollow : 























1901. 1900. Increase. Dec. 
Production, as per 
makers’ returns.. -- 1,113,999 1,153,896 * 39,906 
Consumption, in  foun- 
dries 20 és ¥e 169,159 295,538 135,379 
Consumption in malleable 
iron and s.eel works .. 675,773 669,253 6520 
Total 835,932 964,791 128,859 
Exports: Foreign .. 118,090. 157,817 39,727 
Coastwis2 -- 153.020 168,354 oi: ov. 
Rail to Eogland 6,337 5,328 1009 
Total .. .. 277,447 331,499 54,052 
Total consumption and 
exports . _«. 1,113,379 1,296,290 .. 182,911 
Stocks a3 on December 31 : 
In Connal’s stores 6 58,324 71,286 a 12,962 
In makers’ yards 76,933 63,360 13,573 
Total - 135,257 134,646 611 
Furnaces : 1901. 1900. 
Number of furnaces in blast on Decem- 
ber 31 at se os ae in $1 83 
Average numb.r of furnaces in blast 
for the year “ ae oe yh 80.7 83.61 
Summary. 
Total stock at December 31, 1900 es 134,646 
Add production for 1901.. ea - 1,113,990 
1,248,636 
Deduct total deliveries for 1901 1,113,379 
Total stock at December 31, 1901 135,257 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia reported last week, amounted to 2798 tons, 
making a total of 140,377 tons. The complete shipments 
for the year will not be available for a few days, mean- 
while it may be said that the market has been quiet in 
age sae of the holidays. Sales have been made at 
10¢/. 153. per ton, delivered at Leith, but sellers are 
mostly holding for half-a-crown more. 


Mr. James R. Thomson, late of Clydebank.—Mr. James 
R. Thomson, who was for many years the head of the 
great shipbuilding and engineering works at Clydebank, 
has, itis said, accepted the position of representative in 
London of the ‘ge Shipbuilding and Engineering 

mpany, Limited, Port Glasgow, whose London offices 
areat Mansion House Chambers, Queen Victoria-street. 
Mr. Thomson’s father was the founder of the firm of 
J. — Boon prin ae ~ J. be eengg og wag sub- 
sequently, or a long term of years, the managi 
director, when many Atlantic liners and British an 


oreign warships were constructed. 
_ Death of Mr. George MacLellan Blair.—A man of mark 
in the person of MacLellan Blair has just passed 


away, after being connected with the engineering an 
iron and steel firm of Messrs. P. and W. MacLellan—of 
which he was a long time the manager and managin 
director—for the period of 47 years. He was assum 

a partner by his uncles, the founders of the firm, 
nearly 40 years ago; and he me senior partner 
of the firm on the retirement of the late Mr. Wal'er 





MacLellan. The firm did a vast amount of work in the 
equipment of railways in India, and in the building of 
iron and steel bridges. The works were commenced at 
the back of the premises in the Trongate of Glasgow, and 
next they were on the south side of the city, in Rose- 
street. About 30 years ago the firm established the 
Clutha Works, on the line of the Glasgow and Paisley 
Railway, and opposite to Pollockshields, .where they 
went in for the manufacture of boilers, bridges, bolts, 
rivets, &c., and a great variety of engineering structures, 
in which they acquired a name of world-wide repute. Mr. 
Blair was about sixty-one years of age, and he has left a 
widow, five sons, and three danghters. 





HamsurG.—The number of vessels which entered the 
port of Hamburg last year was 12,847, their aggregate 
burthen being 8,383,000 tons. The corresponding en- 
trants in 1900 were 13,102 ships, with an aggregate burthen 
of 8,058,000 tons; and in 1899, 13,312 ships, with an 
aggregate burthen of 7,766,000 tons. The number of 
vessels which cleared from Hamburg last year was 12,823, 
their aggregate burthen being 8,352,000 tons. The corre- 
sponding clearances in 1900 were 13,109 ships. with an 
aggregate burthen of 3,050,000 tons ; and in 1899, 13,336 
ships, with an aggregate burthen of 7,780,000 tons. 





Srezp Triat or H.M.S, ‘ TeeriBie” 1n Curna Seas. 
—The cruiser Terrible has, we learn from a correspon- 
dent in Yokohama, had an interesting steam trial, and as 
she has been several years in commission, it is most satis- 
factory to know that she has repeated under service con- 
ditions her firat official trial performance. The details 
are tabulated : 


Duration of trial .. hours 4 20 
Where tried ae b Yokohama to 
Wei-hei-wei 
Draught of water ee { rh ward 4 ft. a 
“ge ” 
Load on safety valves .. ar 4 : 260 
Pressurein boilers(mean) .. ag 230 230 
s. at engines(mean) .. “ 200 200 
Vacuum (mean) 25 25 


Cut-off in high-pressure cylinders, p.c 7 
Revolutions per minute ge 


Indicated horse-power .. we ae 24,693 ‘ 
Speed of vessel .. 4 .. knots st 18.5 
Force of wind sé . “s 2 2to4 
State of sea as Se oe Smooth 

» Ships’ bottom .. Slightly foul 


Coal consumption per hour per in- 
dicated horse-power, main en- 
gines .. Le s af, Ib. 2.19 19 

Coal consumption per hour per in- 
dicated horse-power, all pur- 

“- See 8 


poses .. ee 2.3 2.16 





Tue Panama Canat.—The French Panama Canal 
Company has recently had an agitated meeting at Paris. 
Some months since, M. Hutin, one of the directors, was 
despatched to_the United States for the purpose of 
negotiating for the sale of the company’s undertakings to 
the American Government ; but he met with no success, 
and he came in for a good deal of abuse in consequence 
at the meeting. It is doubtful, after all, however, whethe 
the unfortunate envoy was entitled to all the blame heaped 
upon him, as the failure of his mission was—to some 
extent, at any rate—attributable to the attitude of the 
American Government in declaring itself in favour of the 
Nicaragua route. M. Hutin was in a position of over- 
whelming difficulty. If he had asked too little for the 
company’s partially completed works, he would have 
been roundly blamed for what would have been styled 
his folly ; on the other hand, it was impossible for him 
to or the meagre offer made by the American authori- 
ties. M. Hutin endeavoured to induce the American 
Government to give the company 21,800,000/.; but the 
Americans would make no advance upon 8,000,0007. The 
gap between the two sums was, of course, a hopeless and 
insuperable one. The company decided at the meeting 
to continue negotiations for the cession of its undertak- 
ing ; but M. Hutin was at the same time relieved of his 
functions as a director. 





Tue Wark Orrice SeLv-ProrELLED WaGcon TRIALS.— 
The awards for the competition of self-propelled wagons 
organised by the War Office, and which lately took place 
at Aldershot, have been officially announced. The first 
on of 500/. goes to the steam lorry, official ‘* No. 6,” made 

y the Thornycroft Steam Wagon Company, Limited, of 
Chiswick and Basingstoke. The second prizs of 250/. is 
awarded to Messrs. Edwin Foden and Son, Limited, of 
Sandbach, for their steam lorry ‘‘ No. 3;” and the third 
ome of 100. goes to the Straker Steam Vehicle Company, 

imited, of 9, Bush-lane, London, and of Bristol, for their 
steam lorry ‘No. 5.” It is also stated that the War 
Oftice have purchasad the lorries to which the first and 
second prizes have been awarded for army use, and they 
will in all er be at once dispatched to South 
Africa for further trial. It will be seen, therefore, that 
the statement made in some of the daily papers, and to 
which we made reference in our last issue, that the first 
and second prizes would be amalgamated and then divided 
was without foundation. In reference to our former 
reports of the trials (see vol. Ixxii., pages 771, 793, and 
843, and page 21 ante), we are requested to state 
that the Straker wagon was the only one which con- 


d | sumed the fuel provided by the Government authorities. 


Messrs. Foden also ask us to state that ib is not correct 
to say that they “‘elected ” to charge the obstacle, or that 
they “‘selected” the most difficult spot (see page 21 ante); 
but that they knew nothing whatever about it until they 
were close to it, when they had no time to stop ; the place 
being covered with ] ng grace, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Bradford Tcchnial College.—Oa Tuesday the Bradtcrd 
Techrical Instruction Committee confirmed the recom- 
mendation of the sub-committee, that it is no use making 
extensions at the present technical college, and that a new 
college on another site is necessary. The Committee 
further decided to request the City Council to authorise 
them to inquire and report upon suitable sites, and the 
cost of a new building and its maintenance, with a view 
to obtaining a site and erecting a new college. 


The Hull Coal Trade.—The imports of coal into Hull 
during the past year show a very considerable falling-off 
in comparison with the previous twelve months. In 1900 
there reached the port the record total of 4,204,928 tons, 
but in 1901 only 3,275,360 tons were received—a decline 
of something like 25 cent. The quantity exported 
was the lowest since 1897, and last year totalled 1,410,133 
tons, being 623,117 tons less than in 1900. The coastwise 
trade has also declined, last year’s figures being 313,193 
tons, or 188,516 tons less than in the preceding year. Speak- 
ing generally of the imports, the leading South Yorkshire 
firms show no serious reduction on the year’s business; 
but the Derbyshire firms sending to Hull experienced a 
heavy decline. An analysis of the export trade shows that 
whilst the trade with North Russia and Sweden shows 
decline, it is not of alarming proportions, whereas the 
falling off in the trade with Holland and Germany is an 
uncomfortable feature. Holland last year only received 
63,744 tons, which was a reduction of over 140,000 tons, 
whilst Germany did not take as much coal from Hull last 
year by about 67,000 tons. Other notable decreases are : 
Africa, 60,000 tons ; Denmark, 30,000 tons; and Egypt 
nearly 44,000 tons. 


Iron and Steel.—Prospects are now considerably brighter 
in the heavy trades of the city, as it has been officially 
announced that the Government will very shortly place 
very heavy orders for armour for the battleships now 
being tendered for. There is not now the pressure there 
was for electrical forgings and castings, and as more 
firms have taken up this class of work, competition is 
very keen. There is a steady demand by colliery owners 
for fittings ; but there is not the same pressure as a few 
weeks back. Many of the mills and forges will, it is 
feared, still be short of employment. 


South Yorkshire Coal Trade.—The condition of trade 
remains steady. There is plenty of current business to 
provide men with full employment, but new orders for 
future supplies are somewhat light. During the past 
week there has been a full output, and it has all moved 
away. The railway companies are drawing full supplies, 
otherwise the demand for hards is somewhat dull at pre- 
sent, Quotations for Barnsley hards range from 93. 3d. to 
10s. per ton. Although not so brisk as during the sharp 
Weather of a few weeks back, house coal is still in 
request, both locally and for the Metropolis. 1) 
samples of Silkstones are making from 14s. 64. to 153. 6d. 
per ton; best Barnsley softs, 12s. 6d. to 133. 6d. per ton, 
and nuts 11s. to 11s. 6d. per ton. Gas coal is in fair 
demand at late rates. During the holidays the stocks of 
small coal were me ane and there is now a steady sale. 
Good screened slack makes from 6s. to 6s. 6d. per ton, and 
coking smudge from 4s. to 4s. 6d. per ton at the pits. 








Surppinc.—Mr, John White, 23a, Great St. Helen’s, 
London, E.C., in his annual shipping review, says that 
the year commenced with a decline in prices of steamers 
from what had been current the previous year, and before 
the first quarter had passed there was a fall of over 15 
per cent. in prices of ready new, and modern second- 
hand steamers. This decline was accentuated by several 
steamers being pressed for sale by owners who were nob 
ny borg 3; also by the forced realisation of three or four 
new boats. Steel ship-plates, which, at the beginuing of 
the year were 6/. 15s., dropped: to 5/. 15s. early in June, 
when numerous owners were‘induced, by the lower prices 
builders were thus able to accept, to give orders, and 
within six weeks about 300,000. tons of new steamers were 
placed. Such contracting was the more remarkable see- 
ing freights were at the time very low, and the prospect 
has nob been improved by this additional tonnage. 
These orders enabled manufacturers to again advance the 
price of ship-plates to 6/. 5s., but prices are now back 
again to 5/, 1bs. Wages have remained stationary, and 
builders have not been troubled with strikes. The time 
is fast approaching when wages must be reduced ; and 
it is to be hoped, at the same time, more ratty | in 
labour will be secured. Shipbuilding material from 
Awerica and Germany has been: imported by British 
builders, but the competition and the establishment of 
such combinations as the American Steel Trust appear 
likely to awaken our manufacturers to introduce new pro- 
cesses and economies to reduce the cost of production. 
Freights throughout the year, with one or two excep- 
tions, have gradually declined. Outwards, coal freights 
at the close of 1900 had begun to decline ; they have since 
dropped in all directions, and, with the exception of the 
Brazils and River Plate, are 30 per cent. lower than they 
were a year since. Homeward freights have been de- 
pressed by the failure of the wheat crop in India, in 
America, and Russia. Owing to the former, much rice 
went to India instead of coming to Europe, and thus re- 
duced the sea traffic. Eastern homeward rates have been 
less depressed than other markets. From America there 
has not been an active demand at any time throughout 
the year, consequently rates have nominal, This 
has afforded the opportunity of exporting coal from 
America to the Continent and Mediterranean ab low 
freights. A considerable trade has been done and markets 
entered which hitherto have been supplied by British coal. 





NOTES FROM CLEVELAND AND THE. 
NORTHERN COUNTIES. 
MIppLesprouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was largely attended, and the tone was 
fairly cheerful. Quotations for some descriptions of pig 
iron slightly improved, but buyers were in no great 
hurry to place orders. On the other hand, makers did 
not press iron on the market, several of them de- 
claring that market rates were unremunerative. The 
consequence was that little business was done. Ib 
was reported that an inquiry for a large quantity of 
Pig iron for the United States had heen made, and that 
it was likely to result in business being done. No. 3 
g-m.b. Cleveland pig iron was 433. 6d. for prompt f.o.b. 
delivery, at which figure transactions were recorded. 
Foundry 4 and grey forge were each{ about 433. 3d. 
Mottled iron was 42s. 9d., and white 42s, 64. East 

hematite pig was in only moderate demand, and 
= of mixed numbers could readily be bought at 57s. 
or early delivery. Hematite has dropped rather rapidly 
of late, but such was to be expected, for it kept ata 
comparatively high price for some time. Spanish ore, as 
was anticipated, is tending downwards, but as yet the 
fallis not much. Further reduction, however, is looked 
for. Rubio is now 15s. 3d. ex-ship Tees. To-day No. 3 
g-m.b. Cleveland pig was further advanced to 433. 9d. 
for prompt f.o.b. delivery. Other quotations were nob 
altered. 

Iron Works to be Closed.—Several pig-iron producers 
have for some time past declared that, owing to unprofit- 
able quotations, they would put their furnaces out of 
blast, and the Cargo Fleet Iron Company have now 
definitely decided to take this step. About 200 men are 
employed at the works, and to them notice to terminate 
their a have been given. Contracts that will 
last to the end of the month are in hand, and when they 
are finished the works will be closed. The firm con- 
sider the present an opportune time to re-model their 
works, and they intend putting down furnaces of the 
most up-to-date kind. Had it not been for the unfavour- 
able outlook, however, the firm would probably have 
carried out their alterations and improvements without 
closing the works entirely. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry there is very little altera- 
tion. Prices all round show little change, but inquiry for 
some descriptions is said to be a little better than it was. 
Common iron bars are 6/. 5s.; best bars, 62 15s.; iron 
ship-plates, 6/. 7s. 6d.; iron ship-angles, 5/. 17s. 6d.; steel 
ship-plates, 6. 17s. 6d.; and steel ship-angles, 5/. 12s. 6d. 
—all less the customary 2} per cent. discount for cash. 
an sections of steel rails remain at 5/. 10s. neb at 
wor! 


Coal and Cote.—Fuel continues in good request for 
early delivery, but there is not much doing on forward 
account. Unscreened Durham bunkers are lls. to 
11s. 6d. f.o.b. The supply of coke is better than it was, 
but 163, 9d. is still the price for average blast-furnace 
qualities delivered here. 





CATALOGUES.—Messrs. Mather and Platt, Limited, of 
the Salford Iron Works, Manchester, have sent us a copy 
of a pamphlet which they have recently published on 
‘* Electrically-Driven Machinery.” Many illustrations 
are given of the applications of motors to different classes 
of work, ranging from the operation of swing-bridges to 
calico printing.—The Clyde Structural Iron Company, 
Limited, of the Clydeside Iron Works, Scotstoun, Glas- 
gow, have published a new edition of their catalogue of 
structural iron and steelwork. The examples selected for 
illustration comprise mission halls, bungalows, ware- 
houses, drill-sheds, railway stations, and footbridges.—We 
have received from the Hampson Boiler Patents, Limited, 
of 14, Sherborne-lane, E.C., a copy of a pamphlet ex- 
plaining their system of superheating steam, arrange- 
ments suitable for application to either flue. or. water- 
tube boilers being illustrated and described.—We have 
received from Messrs. W. F. Stanley and Co., Limited, 
of the Great Turnstile, W.C., a copy of a new edition of 
their well-known catalogue of drawing and surveying 
instruments. The novelties include a new railway level 
having the centre cast in one piece with the a 
body. Ib is claimed that, whilst lighter than the older 
form, the new construction is much stronger. Messrs. 
Stanley have also recently introduced a new subtense 
diagram, giving base readings direct without calculation, 
whatever the inclination of the line of sight. The firm 
have also secured the British agency for the improved 
Thomas de Colmar calculating machines made by Messrs. 
Strasser and Rohde—The Brown Hoisting and Conveying 
Machine Company, of 39, Victoria-street, S.W., have 
sent usa pamphlet illustrating some interesting applica- 
tions of their conveying plant to the coaling of locomo- 
tives. The coal is stored in steel ‘‘ pockets” about the 
line, and this pocket is filled from cars by conveying gear 
of the ordin: Brown type. The bucket used is self- 
dumping, and, being counterbalanced, is almost auto- 
matic when in action. Provision is made for the 
weighing of the coal as it is ape on the tender.— 
Acomprehensive catalogue of light tools for engineers and 
wood-workers has been sent us by Mr. Henry Osborn, of 
9, High-street, Southampton. The catalogue is fully 
priced, and should prove useful to mechanics of every 
class.—We have received from the Baldwin Locomotive 
Works, Philadelphia, a capitally illustrated phlet 
describing in detail the principal features of the Vauclain 
type of compound locomotives. These have four cylinders, 
but the high-pressure and low-pressure piston-rods on each 
side unite in a single crosshead, and there is but one dis- 
tributing valve to each pair. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has ruled quiet; there 
has, however, been rather a better feeling in consequence 
of the settlement of strike difficulties in the Western 
Valleys of Moomouthshise Pric:s have been easy of late 
for prompt shipment. The best steam coal bas been 
making 153. 94. to 16+, per ton, while secondary qualities 
have brought 14s. 6d. to 15s. per ton. Household coal 
has shown little change; No. 3 Rhondda large has been 
making 16s. to 163. 3d. per ton. Foundry coke has been 
quoted at 22s. to 233. per ton, and furnace ditto, at 18s. 
to 19s. 6d. per ton. As regards iron ore, the best rubio 
has realised 14s. 3d. per ton, while Tafua has made 15s. 
to 153, 6d. per ton. get 


Dock Working by Electrical Power.—The utilisation 
of electrical power for working docks has recently been 
receiving the attention of the companies owning the Bute, 
Barry, and Penarth docks. The en Company has 
determined upon a scheme under which its docks will 
be supplied by the South Wales Electrical Power Distri- 
bution Company. Plans with this object are now being 
prepared by Mr. Harris, partner of Sir Frederick Bram- 
well. The works are to be pushed forward with all pos- 
sible = and it is = that the Distribution Com- 
pany will be able to supply power at an early date, not 
only for the purposes of t ocks at Barry, but also for 
the works of manufacturers and others having premises 
in the neighbourhood. The Cardiff Railway Company 
has not arrived at any decision, but the probability is 
that it will provide its own supply, if necessary. ‘The 
Taff Vale Railway Company has only recently expended 
a considerable sum on hydraulic power at Penarth Dock; 
and it is improbable, therefore, that it will go in for elec- 
trical power, at any rate, without some delay. 


Cardiff Coal Exports.—The exports of coal from Cardiff 
last year are estimated at 18,750,000 tons, as compared 
with 18,452,245 actually exported in 1900. The total of 
18,750,000 tons, representing the estimated exports of last 

ear, was made up as follows: Bute docks, 8,000,000 tons ; 
arry docks, 7,400,000 tons ; Penarth, 3,850,000 tons. 

The Dockyards in 1901.—The vessels launched at Pem- 
broke last year comprised the Drake, armoured cruiser, 
14,100 tons displacement, and the Essex, armoured 
cruiser, 9800 tons displacement, making an aggregate of 
23,900 tons displacement. Devonport launched last year 
the Montagu, line-of-battle ship of 14,000 tons displace- 
ment; and Portsmouth launched the Kent, armoured 
cruiser with 9800 tons displacement. As regards work 
now in hand, Pembroke is engaged upon the armoured 
cruiser Cornwall, 9800 tons displacement. Portsmouth is 
at work upon the armoured cruiser Suffolk, 9800 tons dis- 
placement; and a new line-of-battle ship with a displace. 
ment of 16,500 tons ; making an aggregate of 26,300 tons. 
Devonport has the following vessels in hand: Queen, 
line-of-battle ship, 15,000 tons displacement ; Encounter, 

rotected cruiser, 5880 tons displacement; and a new 
ine-of-battle ship, of 16,500 tons displacement; making 
an aggregate of 37,380 tons displacement. 


The New Coal Duty.—A meeting of coal exporters of 
South Wales and Monmouthshire was held at Cardiff, on 
Saturday, to consider a statement == Chancellor of 
the Exchequer, to the effect that probably no exemption 
from the new coal tax would be allowed in respect of pre- 
budget contracts, on the ground that exporters had had 
an opportunity of framing their contracts so as to throw 
apy extra tax on the purchasers. ‘The meeting resolved 
that a letter should be sent to the Chancellor, stating 
= the latter arrangement would seriousJy injure the 
trade. 

Cardiff Tramways.—At Cardiff, on Friday, a publio 
inquiry was held with regard to a pro; of the tram- 
ways committee of the Cardiff-Town Council to borrow 
50,0002. There was no opposition. The inspector ob- 
served that the Council was paying the tramway com- 
pany for its lines more than an arbitrator would have 


The Swansea Valley.—There are at present twenty steel- 
smelting furnaces in this district, while at the close of 
the:previous year only sixteen similar furnaces were at 
work.: Great a ate proceeding in the Llangy- 
felach and Mywyddbach coalfield. 





German Coat-Mininc.—The production effected last 
year by the collieries controlled by the German coal syndi-« 
cate was 50,500,000 tons in round figures. The correspond- 
ing output in 1900 was 52,080,000 tons. Abt the close of 
1901, the output was still being restricted. 





Tue Pocket-Book oF REFRIGERATION FOR 1902,—We 
have received a copy of a new annual, edited by Mr. 
A. J. Wallis-Tayler, A.M.I.C.E, and published by 
Messrs. Crosby Lockwood and Son. This pocket-book is 
intended to fill, in the field of refrigeration engineering, 
the place held in mechanical engineering by some of 
the excellent compilations, of which several are now 
annually issued. ‘The theoretical portion of the book 
is, perha somewhat inadequate, but there are nu- 
merous tables showing results obtained with dif- 
ferent systems in tice, whilst others will serve to 
reduce the arithmetical work needed in getting out new 
designs, or give particulars of the physical properties of 
certain of the agents commonly used. A considerable 
section of the book is devoted to cold storage, and in 
this we find an interesting summary of charges made for 
such storage in England and inthe States. As far as we 
have tested them, the English rates seem the lower of the 
two; but ib must be remem that-our summer tem. 





peratures are much below those commonly recorded in 
America. A diary is provided at the end of | the volume, 
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Austria, Vienna: Lehmann and Wentzel, Karntnerstrasee. 

Caps Town : Gordon and Gotch. 

Epinsureu : John Menzies and Oo., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31 bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Guruany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main ; Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. 
Inv14, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Fratyr: U. Hoepli, Milan, and any office. 

LiverPoo. : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

Norway, Christiania: Cammermeyers, Boghandel, Oarl Johans 
Gade, 41 and 43. 

New Sovurn Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(Norra), Townsville: T. Willmett and Oo. 

RorrerpaM: H A. Kramer and Son. 
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MUNICIPAL TRADING IN THE 
UNITED STATES. 

WE have, on more than one occasion, dealt with 
the question of municipal trading so far as our own 
country is concerned ; but we have not hitherto 
considered the problem in connection with foreign 
countries. This we are now able to do by the aid 
of an address delivered by the Hon. Robert P. 
Porter, United States Commissioner, before the 
Municipal Trading Committee of the London 
Chamber of Commerce. Mr. Porter is, as our 
readers are aware, a high authority on economic 
questions of this nature, and has been largely em- 
ployed by the United States Government on various 
inquiries, the conduct of which entailed a knowledge 
of the science of political economy ; amongst other 
work which he has done was the taking of the 
1890 census of the United States. Previous to 
that he had charge of the railway statistics, and it 
fell to his lot to make the first Federal report ever 
made in relation to street and steam railways. 

Mr. Porter therefore speaks with authority, and 
it is satisfactory to find he holds opinions in regard 
to America which are in accordance with those 
that have been expressed in these columns when 
writing on the municipal trading of our own 
country. It is hardly necessary to state that these 
opinions do not coincide with those held by the 
extreme advocates of municipal trading. 

Mr. Porter tells us that in America, in the ’forties 
and fifties, they had some unhappy experiences in 

















lending local and State credit to private enterprise, 


6! after the Civil War, a craze set in for munici 


in the days when the people were anxious to extend 
railways and canals. The wildest schemes, pushed 
by unscrupulous promoters, secured the credit of 
the municipal, county, and State governments. 
The invariable result followed. Millions and 
millions of dollars’ worth of bonds were issued by 
public authorities, most of them to become a burden 
tothe taxpayer. Ina large number of instances these 
ventures brought bankruptcy, and even repudiation, 
upon cities, counties, and States ; and thousands 
it had lent money suffered severe losses. Again, 
im- 
provements, and as a result’local indebtedness and 
taxes increased so rapidly that in many instances 
the burden became almost unbearable, and in im- 
portant cities repudiation was openly advocated. 
It was Mr. Porter’s duty to write the official report 
of the history of this period, and the lamentable 
results of throwing private enterprise upon the 
rates may be studied to advantage in his volume. 
We remember when in America about this time 
hearing a humourous tale which well illustrated the 
ruinous effect of high taxes on land. Two men, 
who had met on the road, were riding together. 
**No, I am not such a r man as you think, 
stranger,” said one; ‘‘ This property round here 
don’t belong to me.” 

The Americans having, as Mr. Porter says, ‘‘ en- 
joyed their little whirl,” sobered down, and have 
concluded generally that it is best to give private 
enterprise free play, neither helping nor hindering. 
For this reason the history of municipal trading in 
America is very much like the celebrated chapter 
on snakes in Ireland ; that is municipal trading as 
we understand the term in this country. Indeed, 
the lessons of the period to which we have re- 
ferred bore fruit of a nature which led to legis- 
lative restrictions being put upon municipal am- 
bitions. There is a ‘* constitutional debt limit,” 
the origin of which is to be found, Mr. Porter 
tells us, ‘‘in the fiscal disasters resulting from 
early attempts in using public funds and public 
credit in enterprises which should unquestionably 
be left to individual effort.” Some States 
went even further than placing a constitutional 
limit upon debt; the State of Michigan, for 
example, adopting the extreme measure of de- 
claring that the State must not be a party to or 
interested in any work of internal improvement. 
To those of this country who are not even 
‘*municipalist ” this will seem, perhaps, too 
sweeping a condemnation of State activity ; but it 
must be remembered that the Americans had then 
before them a very striking object-lesson of the evils 
of vesting public bodies with the control of funds the 
spending of which can be regulated by no exact rule. 
the people of Michigan evidently thought it 
preferable to risk the loss of certain improvements 
of a public nature—trusting to private enterprise 
to carry out such work—rather Re leave an open 
door through which evils of which they had had 
experience could again enter. 

Efforts have been made, and are still bearg. oars 
by American ‘‘ municipalists” to get these barriers 
removed ; for there are advocates of municipal 
trading in the United States, as in England, for no 
country has a monopoly of visionaries and unprac- 
tical theorists. The Americans are, however, 
somewhat more practical, and perhaps a little more 
plain in their language, than we are, so that though 
the country abounds in ‘‘ cranks,” who make plenty 
of noise, and can generally gain a following, their 
preachings and propagandism does little more than 
afford amusement to the average citizen. What has 
been done in England—the beneficial results that 
have followed in Birmingham orGlasgow or elsewhere 
—are generally the text upon which American muni- 
cipal orators preach. It is a pity they do not study 
the question in New Zealand, where Socialistic 
legislation has been given full play. Some very 
pretty facts might be deduced from the practice of 
that country. - 

So far, Mr. Porter tells us, the efforts of American 
municipalists have not met with success. The 
American taxpayer has remained deaf to the stories 
of great profits, and impervious to the tempting 
accounts of how the taxpayer has become in certain 
British cities extinct as the dodo. ‘‘ Should these 
alluring arguments prevail,’ Mr. Porter adds, ‘‘ the 
debt limit be removed, and full swing be given to 
municipal ownership experiments, the American 
taxpayers will, in my opinion, invite financial catas- 
trophies far more sweeping than, any they have 
heretofore experienced.’ 








Mr. Porter speaks very much to the point-when 
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he describes municipal ownership as ‘‘ an excellent 
class-room topic.” Had we in England confined it 
to the class-room, and kept it in the hands of cer‘ain 
professors and dilettante theorists, no harm would 
have been done. Unfortunately, the half-baked 
speculations of these visionaries have gained the ear 
of the more unthinking section of the people, who 
have been led away by the promise of easier 
rates. The Americans have shown themselves a 
shrewder people, as a rule, and have reaped 
their reward. ‘‘ Here and there” Mr. Porter says, 
‘*a city owned a gas works, notably Philadelphia, 
but in that particular. case the management was so 
abominable and scandalous that when it was turned 
over to a respectable company all decent citizens 
rejoiced.” Since then Philadelphia has had 
better gas, and the city is making a handsome 
income on the franchise it granted to the company. 
A few other examples might be quoted. Toledo 
and Columbus had municipal gas works, but these 
were sold to private companies a short time ago, 
after a history of loss to the ratepayers, and scandal 
in respect of the municipal government. 

In water supply, however, municipal enterprise 
holds sway in the United States. The Department 
of Labour states, in a return of two years ago, 
that out of 150 of the principal cities and towns 
more than two-thirds, including all the large cities, 
own and operate their own water works. Only two 
or three cities are shown as owning their own gas 
works, and about a dozen their own electric plants. 
No city is reported as owning a tramway. The 
line of legitimate and illegitimate municipal enter- 

rise is thus more distinctly drawn than with us. 

Vater works are included on the ground that the 
supply of water to a city is closely allied to its 
sanitary condition. The freedom of tramway enter- 
prise has borne fruit in America. Electric traction 
has made such progress that between 300 and 400 
millions of pounds have been invested in street rail- 
ways, and 20,000 miles of lines have been laid 
down. The rapid and cheap communication that has 
resulted must have proved an important factor in 
developing the industrial resources of the country; 
indeed, the electric street railways and rapid transit 
have proved a most valuable asset—one of the most 
important of the tools by which the prosperity of 
the United States has been fashioned. We in 
England, on the other hand, have either had to be 
content chiefly with slow, inefficient, and costly 
horse traction, whilst such electric plant as we have 
installed for tramways has largely been imported. 
This is one of the results of that municipal ‘‘ en- 
terprise” which the doctrinaire politicians promised 
as the forerunner of a golden age. It may be taken 
as typical. 

About one-half of the capital invested in tram- 
ways is owned by municipal authorities; but 
it is not what the municipalities own, as 
what they hinder, that is the serious point. 
**You want,” says Mr. Porter, ‘‘to distribute 
your electrical power, and sell it cheaply for 
all sorts of purposes, and you are blocked by a 
combination of town clerks. There was a demand 
for cheap producer-gas for use in the gas engine— 
the latest and cheapest invention for motive power 
—and you were held up by municipalities whose 
business interests prompted them to oppose cheap 
power. So it was with light—electric and gas— 
and with the extension of tramways and light rail- 
ways. Then it was that you discovered that these 
towns and cities, with their retinue of officials, had 
been merely nibbling at the electrical industry. 
Private enterprise was being damped and dwarfed 
by ‘hold-ups’ in the shape of Provisional Orders. 
Meantime England was behind even Italy in an 
industry in which she should, by right of priority 
and practical application, have led Europe, and 
been side by side with the United States.” 

This is the opinion, not of an interested British 
trader with money to make and selfish interests at 
stake, but of a disinterested visitur, who has come 
to this country for the sake of studying its economic 
conditions, and who, by long training and experi- 
ence, is most eminently fitted to speak on the 
subject. Our combination of town clerks, our 
councillors, committeemen, aldermen, and _ local 
boards have been ‘‘ merely nibbling.” The phrase is 
apt ; but how could they do otherwise ? It is gene- 
rally recognised that the successful conduct of almost 
any business needs trained intelligence and, above 
all, the best energies of any man. But councillors 


and committeemen have their own business to look 
after ; they are but amateurs, there fora time. How 
can they do more than merely nibble ? Even if they 


had ample time and energy to spare, they are 
seldom of the class that can appreciate the needs 
of big engineering undertakings, involving the 
spending of vast sums. It is true this spend- 
ing brings power and importance, and the 
more lavish it is, the more pleasant is the task. 
We say nothing of the possibilities of financial 
corruption, though that is a factor it would be 
foolish to put out of sight, especially when we 
remember how low is the pay of many of the 
servants of local public bodies. In short, it needs a 
very superficial knowledge of human nature to realize 
how foolish itisto entrust thecontrol of large business 
undertakings to casual amateurs, and their manage- 
ment to the underpaid permanent officials, who are 
subject to the control of such a class of men as 
those from whom our local authorities are elected. 

‘* The State’s function is to give every man an 
opportunity to do business ‘under a stable govera- 
ment.” That is Mr. Porter’s opinion, and it com- 
prises the duty of a government in as few words as it 
could well be summed up. Those who would go 
beyond, by enlarging the sphere of municipal 
trading, we are further told, ‘‘should realise that 
by destruction of individual effort they are rapidly 
undermining the very foundation of their country’s 
strength and greatness.” That, again, is true. It 
is one of our ancient articles of faith, and is as true 
now as ever it was before Socialistic doctrines were 
preached. If the men of energy and enterprise 
find no field for their labour in this country, they 
will go elsewhere. ‘‘ You will not find energy of 
this sort (that needed for starting electric-light 
plants and power houses) in America hopelessly 
knocking at the city gates, as you do in some of 
the modern-walled municipalities of England.” 
The country that has most energy and enterprise 
will be the ruling power—the most prosperous 
country. No Socialistic schemes, however beautiful 
in theory, will compensate for the absence of such 
motive force. 








THE CHARLOTTENBURG TESTING 
STATION. 

Tue Prussian testing station at Charlottenburg, 
which must not be confounded with the Reichsan- 
stalt, is divided into a mechanical and a chemical 
section. The whole is under the directorate of 
Professor A. Martens. The mechanical section is 
in charge of four departmental chiefs, and the 
personnel numbers altogether ninety men, in- 
cluding six clerks. The department for metal- 
testing, which is under Professor Rudeloff, received 
during the year 1900, on the whole, 357 orders, 
four more than in the preceding year, involving 
about 6000 experiments of very varied character. 
Only eleven of these orders came from abroad ; in 
102 cases authorities asked for information, in the 
255 others the work was for private concerns ; this 
country did not send any inquiries. We notice 
experiments on porcelain rollers, on the friction of 
metals and alloys used in bearings, on the sliding 
friction of leather belts applied to different pulley 
rims; examination of a tempering preparation, 
which was found useless; standardisation of a 
hardness indicator, system Martens, and of a 
mirror apparatus for elasticity tests by the 
same inventor; and crushing tests of hammers. 
One railway company has, since 1896, every year 
submitted for examination five kinds of materials to 
be spread on the permanent way, and must, there- 
fore, find the information imparted of some use. 
The metallographical laboratory which is connected 
with this department has published various papers 
on metals and alloys; it had, among other things, 
to examine rifle barrels and aluminium cooking 
utensils. 

The department for building materials, over 
which Mr. Gary presides, had to find answers 
to 570 inquiries by means of 31,982 experiments 
(against 26,274 in the year 1899). From abroad— 
t.¢., non-German countries—came 29 of these in- 
quiries, and 120 were conducted by request of autho- 
rities. The fire tests of various materials were 
made in the presence of the respective local autho- 
rities. Quite a number of novel ceiling systems 
were tested, and, further, many artificial stones, 
made of lime and sand, which have now attained a 
very satisfactory state; there were hardly any 
stones which the frost would injure. Six lime- 
stones from German South-West Africa were 
examined. The experiments with firebricks dis- 





oe peculiar, not yet sufficiently explained, dif- 
erences in the behaviour of bricks when laid flat or 


edgeways. Beton tests are very much in demand ; 
experiments are being made on natural rock, slates, 
trass, &c., suitable for the construction of reservoic 
dams ; and methods fcr the quantitative determina- 
tion of blast-furnace slag in Portland cement 
are being worked out in conjunction with the 
German Association of Portland Cement Manufac- 
turers. 

The paper-testing department, which is under 
Professor Herzberg, had to deal with 974 in- 
quiries, 590 of which came from authorities. Here 
we notice four private inquiries from England, 
which had not troubled the other departments ; and 
altogether 25 orders fromabroad. The department 
tests also linen, sailcloth, leather, soaps, belts, 
&c. The Courts of Justice and the Custom Houses 
gave this and other departments some work ; six 
students, one from Italy, were trained for paper- 
testing. Thirty-two paper works pay for regular 
continued reports on the quality of their products. 
An artificial leather turned out to be a poor im- 
pregnated cotton paper. The oil-testing depart- 
ment, under Dr. Holde, was slightly less busy than 
in the preceding year ; 13 of the 366 inquiries came 
from abroad. The lower temperature limit for 
winter oils has been reduced. In one case a judge 
wanted to know whether an oil used for a door 
would remain sufficiently liquid in the winter cold. 
The Custom House called for ready means of dis- 
tinguishing between pitches from petroleum and 
from fatty substances. In order to settle the 
adulteration of bone oils, required to keep the 
rust off arms, the testing station had to pre- 
pare pure bone oil. The work of the station is not 
confined to the Institute buildings. Delegates are 
despatched to congresses and for special studies. 
Mr. Stock paid long visits to rolling mills ; Mr. Gary 
spent many days in gypsum quarries all over Ger- 
many and near Paris ; Mr. Dalén superintended the 
preparation of pure linen and pure cotton standard 
paper pulp in Neuss. Dr. Holde studied the raflina- 
tion of mineral oils ; and the director and every chief 
of department visited the Paris Exhibition, of 
course. We should mention that the director has 
had occasion to protest against the improper use of 
certificates granted by the Institute. The publica- 
tion of extracts from such documents can, of course, 
not be prevented. But the Institute insists upon 
statement of the date, refuses as a rule a certified 
copy of a document which is more than a year old, 
and takes legal proceedings in cases of question- 
able quotations, 





MANGANESE. 

THE production of manganese throughout the 
world is increasing at a rate at least commensurate 
with the growth of the demand for it. As our 
readers know, its use has expanded very materially 
in recent years, in connection with the manufacture 
of Bessemer and open-hearth steel, but the element 
is of tolerably wide distribution in localities where 
it is capable of easy working, in relation to the 
consuming centres, and there is no reason to fear 
for a failure of supplies in the years to come. On 
the contrary, the development of new mines promises 
to lead to a plethora, and consequently to a serious 
fall in prices, unless the manufacture of steel grows 
pari passu with it, which seems improbable. It is 
estimated that the world’s production during the 
past year was close upon 900,000 tons, of which 
over 430,000 tons were supplied by Russia, 120,000 
tons by Spain and Portugel, 83,000 tons by India, 
and the remainder by other countries, among which 
Brazil leads with a round 70,000 tons. The Russian 
contribution forms the backbone of the whole 
annual supply. It comes mainly from the Trans- 
Caucasus, and Consul Stevens, at Batum, the 
great port of shipment, tells us that in the last 
fifteen years the exports have increased over 
tenfold in volume, and that, with the reduction at 
the beginning of 1899 of the rate of transport by 
rail from Tehiature to the trunk line at Sharopan, 
the trade has been further stimulated. The mines 
are located in several villages on the right bank cf 
the River Kvirilli, and in three more on the left 
bank of the same stream. There are something 
like 300 producers, so that the individual average is 
small—it has been described as a cottage industry 
rather than a large mining enterprise based on 
sound principles. But it is allowed that the average 
production per mine is growing ; to-day it is about 
1,300 tons, whereas in 1895 it was no more than 
545 tons. And production has been economised, 





for now the average for each man is 170 tons of ore, 
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as compared with 43 tons six years ago. There is, 
apparently, plenty of room still for an improvement 
in methods, for we are told that ‘‘it is not the 
introduction of machinery, or any other improved or 
more modern methods of mining that have brought 
about the increase in production referred to above, 
but simply the fact that at present less attention is 
paid to the sorting of manganese, and to separating 
the good from the bad ore. In some instances, 
producers go so far that they do not clean the ore 
at all, but have it transported to the railway plat- 
forms in the condition in which it is produced at 
the mines ; others, again, increase their production 
by the simple means of admixing the waste of 
previous years to their freshly-mined ore.” In 
other words, there is such an abundance of easily- 
won material that there is no endeavour to produce 
economically, or to conserve the resources of the 
district. The United Kingdom has taken close 
upon 40 per cent. of the total exports from Batum 
and Poti in recent years, Germany coming second 
with 18 per cent., imported mostly by way of 
Holland ; and it is noticeable that its proportion 
of the whole (though still small) has increased 
steadily year by year, while the English demand 
has fluctuated in a very erratic manner. 

Very striking progress has been made in the last 
five years in the mining of manganese in Huelva, 
which accounts for virtually the whole of Spain’s 
contribution. In 1895 only 33,353 tons were sent 
abroad. In the following year the total increased 
to 90,821 tons, and in 1899 to 138,419 tons, this 
representing high-water mark. The diminished 
quantity for the past year is referable to the slack- 
ening of activity in the steel trade. Spain will be 
very pleased to increase its export if called upon, 
for though the lodes are superficial and patchy, and 
not too rich in mineral, there are plenty of them 
still unworked. It is an interesting feature of the 
Spanish deposits that they never reach great depths, 
the deepest property being the Santa Catalina, 
which is about a hundred metres. Mr. Carl Doetsch, 
a member of the leading shipping firm at Huelva, 
says the ore consists, as a rule, of a mixture of 
manganese silicate in varying proportions, and 
appears in many different forms, frequently sug- 
gestive of jasper. The outcrop (often jasper), and 
the upper portions of the deposits, in so far as they 
consist of ore, are always converted into compact 
brown-stone, known locally as ‘‘ peroxide.” The 
number of separate lenticular beds, and masses, is 
considerable. Indeed, mining operations have 
shown with certainty the existence of some 100 
deposits, and this total may be added to by future 
discoveries. As a rule, the ore averages 31 per 
cent. to 32 per cent. manganese metal, and 28 per 
cent. to 30 per cent. silica ; the high contents of 
silica render these ores unfit for treatment of ferro- 
manganese and for fair-class iron ore, while they 
are found suitable for the ‘‘ Minette” ores of 
Luxembourg, which require silica. This circum- 
stance accounts for the large export to Belgium. 
It is a misfortune for India that it is situated so far 
away from the countries which consume manganese. 
Were it otherwise, it might make a close fight with 
Russia for first place, for its deposits are among 
the most extensive and rich in the world. Brazilis 
much more favourably located, and as a consequence 
it is making greater strides. The trade dates 
virtually from 1894, when operations commenced 
on the now well-known mines of Miguel Burnier, 
about 300 miles from Rio de Janiero. Mr. H. K. 
Scott has given full information regarding this 
manganiferous district in a paper read before the 
Iron and Steel Institute. The ore is comparatively 
rich—a very pure black oxide, containing from 
50 to 55 per cent. of metallic manganese, and only 
traces of phosphorus. The best varieties exist 
between layers of impure earthy ores of iron and 
manganese, which lie between beds of limestone, 
which, in turn, are enclosed between beds of 
mica-schist. The impure and mixed earthy 
ore beds, which sandwich the manganese ore, are 
locally known as ‘‘ Jacutinga,” and it is the associ- 
ation with these beds that generally indicates purity 
in the manganese ore. The latter outcrops near 
the summit of the hills, and varies very much in 
thickness. It has been worked to over 120 yards 
from the surface, and shows no material change in 
character. The ore, says Mr. Scott, is first ex- 


cavated by opencast workings, which, when no 
longer practicable, are superseded by levels in the 
hillside, small levels being first driven to locate the 
direction of the curving and erratic bed of ore. All 
the levels and workings are dry, owing to their 





altitude, and the ore is simply thrown into the 
shoots, without the necessity for picking, the cargoes 
showing a general uniformity in their analysis. 
The amount of ore in sight, and of easy extraction 
without motive-power, is estimated at 2,000,000 
tons on the present Usina Wigg properties. The 
best customer for Brazilian manganese is the 
Carnegie branch of the United States Steel Cor- 
poration. On the Continent some valuable dis- 
coveries have been made, In South Hungary, 
deposits have recently been found at Pojen, in the 
Krasso Szareny county. Jn Italy, near Genoa, are 
other valuable beds. At Monte Porcille are three 
beds, estimated to contain an aggregate of 1,308,000 
tons of ore. At Monte Zenone the ore contains on 
an average 42.52 per cent. of manganese, and 19.89 
per cent. of silica. It is estimated that 2,800,000 
tons are available. 








THE TRADE OF SHANGHAI. 

THE latest consular report from Shanghai, which 
has just been published by the Foreign Office, 
states that, fortunately for the welfare of the 
large community in Shanghai, now numbering 
350,000 people, they were able to play the part: of 
passive, albeit intensely interested, spectators of 
the drama which was enacted in North China 
during 1899. A large part of the Chinese popula- 
tion, fearing retaliation on the part of the foreigners 
for the outrages committed on their countrymen in 
other parts of China, fled from the city ; but after 
a short time, the Chinese and foreign authorities, 
with the help of the Guilds, succeeded in restoring 
confidence, and the majority returned as hastily as 
they departed. The unsettled state of affairs 
dislocated trade for two or three months in sum- 
mer, but fortunately the trade at the beginning of 
the year had been the largest on record ; so that, 
taking the year as a whole, the total foreign trade 
was higher than that of any other year, except the 
one immediately preceding, which, however, was 
exceptional. It is very satisfactory to find the 
Consul saying that the reputation for commercial 
honesty enjoyed by Chinese merchants was well 
maintained under trying circumstances, and that in 
almost every case native dealers of the better class 
fulfilled their obligations to the best of their 
ability. 

During the year 1900 the value of the foreign 
goods imported into Shanghai was 125,990,094 
Haikwan taels, and the value of native goods 
exported to foreign countries was 33,587,296 
Haikwan taels, or a total of 159,577,390 Haikwan 
taels. In 1891 the corresponding figures were— 
imports, 81,477,170; exports, 21,497,148 ; total, 
102,884,318 Haikwan taels. (During the year the 
average value of the tael was 3s. 1d.) In these ten 
years the trade, therefore, increased by more than 
50 per cent., which cannot be considered unsatis- 
factory when all the circumstances of the case are 
taken into account. 

The following countries 


provided the bulk of 
the imports : 


Value in 
Country. Million Taels. 
United Kingdom aa 39 
British Colonies 39 
Japan... ot ver ie 16 
United States ... ree Re es ee 15 
Europe (excluding Russia) ... as la 9 
Russia... os ee 5 Aare 3 


The above values are taken from the customs 
import returns, which are compiled from con- 
signees’ applications. They do not invariably state 
the place of origin of the goods, but only the port 
of shipment, and it is therefore very difficult to 
estimate with absolute accuracy the actual value of 
the goods imported from any one country. Pro- 
bably about 60 per cent. of the above values can be 
traced to their place of origin, Shanghai being 
essentially a distributing centre; the majority of 
foreign imports are re-exported—i.e., 88,000,000 
taels, principally to Hong Kong, Manchuria, Korea, 
Japan, and Chinese ports. 

otton piece goods*form a very important item 
in the imports. During the year under review, 
grey plain shirtings were imported to the value 
of 8,784,507., and white plain shirtings to the 
value of 198,943. The following are very sig- 
nificant items: English drills, 61,652/.; American 
drills, 370,3491,; English sheetings, 286,4131. ; 
American sheetings, 947,228/.; cotton yarns: Eng- 
lish, 30,3411. ; Indian, 1,214,582/.; Japanese, 
1,246,0821. The figures show that America, India, 
and Japan are all successful competitors with 





Britain for trade, of which the latter had formerly 
a practical monopoly. - If it had not been for the 
troubles during the year, the figures in all these 
departments would have been much higher. 
During the stagnation of business everything was 
done to weather the storm. The bankers assisted 
importers, the Customs gave special loading faci- 
lities, and Chinese merchants in general were found 
quite willing to come to some arrangement to 
carry over their open contracts. The main factor, 
however, to minimise losses on this side was the 
continued firmness of prices;in Manchester ; which 
market kept up very well during the worst times, 
in consequence chiefly of the short cotton crop in 
America. Towards the end of the year the market 
became somewhat more lively, and fair quantities 
were contracted for by native dealers. 

Considerable quantities of metals were imported 
in different forms. Machinery figures to the extent 
of 109,5671,, as compared with 150,039/. in the 
previous year. The Japanese hold the market for 
matches, and large quantities of kerosene oil came 
from Armenia, Russia, and Sumatra. The amount 
of opium imported during the year was consider- 
ably less than in the previous ye&r; but that is an 
article in which our readers ‘are not interested. 

The gross value for exports to foreign countries 
and Chinese ports amounted to 108,062,268 taels 
(16,659,527/.), of which 50,263,576 taels were 
actual exports of native produce, and 57,798,512 
taels re-exports—t.e., goods imported chiefly from 
Yangtse and northern ports. The following 
countries took the bulk of the exports and 
re-exports : 


Value in 
Country. Million Taels, 

Europe (excluding Russia) ... wes 24 
nited States ... ote a 13 
Japan 9 ll 
BOO ONS 8... ce mae a vas 9 
United Kingdom bg sae ne ise 8 
Manchuria Z aie see ms 4 
- - fie es ee it 
urkey, Persia, and Egypt ... 1 
Chinese Ports ... a <a 30 


Silk and tea are the two most important exports, 
being responsible for 42 per cent. of the total 
amount; but into details of these we need not 
enter. It may be noted, however, that as re 8 
the United Kingdom, the China tea trade is 
undoubtedly dwindling year by year, and the 
business for both black and green teas has been 
steadily reduced to very narrow limits. This is 
accounted for chiefly by the ‘great development of 
the Indian tea trade, and by the fact that other 
countries are now exporting direct and not through 
London. This is especially true of the Russians. 
Formerly they bought their supplies on the London 
market; subsequently they employed British 
buyers to fulfil their orders in Hankow, and ship 
by direct steamer to Odessa, or overland, the 
Russian Volunteer Fleet sending six or seven 
large steamers to Hankow for this purpose every 
year. Nowa further change has taken place, and 
Russian houses in Hankow receive orders which 
until recently were es in British hands, thus 
further weakening the British hold on the China 
tea trade. It is true most Russian’ houses employ 
British experts, but the trade and the profits are 
Russian. 

The presence of the international troops in China 
caused a considerable increase in the shipping 
trade. Many foreign nations were obliged to em- 
ploy British shipping in the transport service, the 
American, German, and French military authori- 
ties chartering several vessels from local British 
companies. One of the most interesting features of 
the year’s shipping trade is, without doubt, the 
rapid increase of German steamers in the China 
seas. In 1899, 186 German vessels of 253,437 tons 
entered the port of Shanghai; in 1900 the number 
rose to 310 vessels, of 531,079 tons; in other words, 
the German percentage of the total shipping rose 
from 5 to 9 percent. The British still preponderate 
with 52 per cent; the Chinese come next with 
17 per cent., and the Japanese follow with 13 per 
cent. 

The two German steamship lines, the North 
German Lloyd and the Hamburg-America line, 
have joined together in a determined effort to 
secure a substantial share of the Far Eastern carry- 
ing trade, and their branches are being rapidly 
developed in all directions. Shanghai is now con- 
nected with a system of steamship lines which 





carry cargo and passengers to and from all parts of 
the world. The Peninsular and Oriental Steamship 





| 
| 





rama 
a 






(Sree 


aver 


Ue eM Arcee 





ap nw ore 


i ERS ta 


A ~Aayeengee at on 





; 
| 
| 


C54 


ENGINEERING. 





[JAN. 10, 1902. 





Navigation Company, the M eries Maritimes, 
and the North German Lloyd, maintain direct fort- 
nightly mail services between the Far East and 
Europe, and the British and German companies in 
addition run a line of intermediate or cargo boats 
at regular intervals. 

Amongst the local industries which we have 
mentioned on former occasions, the principal are 
cotton mills and silk filatures, docks and shipbuild- 
ing yards, flour, rice, and paper mills, an ice aud 
cigarette factory, carriage, furniture, and piano 
works. The comparative failure of cotton mills is 
ascribed to the high prices that have ruled for raw 
cotton, the unexpected increase in the rate of wages, 
and the competition of the American and Japanese 
mills. The docks and shipbuilding yards (the three 
largest are now amalgamated) have done exception- 
ally well during the last year. The requirements 
of the allied forces have filled the yards for orders 
for steam launches and lighters, The ever-increas- 
ing tonnage visiting the port has kept them busy 
with overhauls and repairs. Some of the local 
yards are venturing into shipbuilding proper; and 
recently a river steamer of over 2000 tons burden, 
entirely built in Shanghai, was recently launched to 
the order of a British firm. 





THE MEASUREMENT OF VERY 
SMALL TIME INTERVALS. 

MM. H. Asranamand J. Lemoine have described, 
in the Journal de Physique, a very ingenious method 
of measuring extremely minute time intervals, 
They designate the millionth part of a second by 
the symbol ». s, and they have succeeded in measur- 
ing time differences of 0.001 1s. One can hardly 
realise what that signifies. If we imagine, how- 
ever, that a photographic plate were attached to a 
projectile, moving with a velocity of 1000 metres 
per second, then two impressions, separated by a 
time interval of 0.001 us, would be 0.001 milli- 
metre apart on that plate. In order to determine 





angle a. That angle measures the mean difference 
of phase between the two rays at that moment of 
the Kerr phenomenon. If the spark, and every 
step in the production of the phenomena, were 
really instantaneous, that angle would give the 
value of the Kerr phenomenon, If we arrange the 
eee in such a way that the illumination of 
the bisulphide is retarded more and more, without 
altering anything ‘in the charge and discharge of 
the condenser, we can arrive at certain time esti- 
mates. This is done with the help of the lenses 
and mirrors shown by the diagram. 

The spark gap lies between two lenses L, and 
L,. If the light of the spark travels directly to L, 
and into the condenser, it will only have described 
a path of 20 centimetres. If we send it round the 
other way, however, through lens L,, and with the 
aid of the mirrors M,, M,, M,, M,, back to L, and 
the condenser, the path will be much longer, and 
we can vary the length of this second path at will. 
The authors observed now that when the distance 
was only 


20 centimetres, the angle was... 
100 


400 ” ” 


A distance of 400 or 300 centimetres is traversed 
by light in 0.01 4 s. We see that the Kerr phe- 
nomenon gradually diminished as the illumination 
came later and later, and when the light had been 
delayed by 0.01 » s, the electro-optical effect had 
ceased completely. The maximum interval that 
would elapse between the discharge and the dis- 
appearance of the optical phenomenon would, there- 
fore, be 0.01 us. During this interval, however, 
several effects have to take place. The electric 
spark has to acquire its luminous intensity ; the 


17.3 deg. 


“No longer measurable 


electric strain in the field had to be released, and |: 


the field to disappear ; and if there be any time lag 
of the Kerr phenomenon behind the current, that 
interval would also be comprised. As the whole 
group of phenomena passes within 0.018, any- 














the velocity of light, we have measured the distance 
which light travels in a certain number of seconds. 
Knowing this velocity (300,000 kilometres per 
second), we conclude that a distance of, e.g., 30 cen- 
timetres, would be traversed in 0.001 us. That is 
the principle of the method. It was first applied to 
the study of the ‘‘Kerr phenomenon,” or the 
partial rotation of the plane of polarisation of a 
ray of plane polarised light if reflected from the 
polished pole of a magnet. Certain liquids, notably 
carbon bisulphide, become birefringent in an elec- 
tric field. If the liquid forms the dielectric of a con- 
denser, and we arrange a polarising apparatus in 
such a manner that a ray travelling through the 
liquid (parallel to the condenser plates) is obscured, 
then the liquid will become doubly refractive, and 
the field therefore bright, when the condenser is 
charged, by connecting it with a frictional electric 
machine, for instance. That birefringency dies 
away with the discharge of the condenser ; but the 
optical effect which is Ss by the charge, by 
the electric stress, may lag behind the current. 
The annexed diagram explains the arrangement 


adopted by Abraham and Lemoine. The condenser | s 


C, consisting of two copper plates, immersed in 
carbon bisulphide, is charged from a high-tension 
transformer. Short wires connect the plates 
through a liquid resistance R, with a spark gap S. 
By directing an air blast against S, the flame dis- 
charge is dissolved into a continuous series of 
small sparks. These disruptive sparks, we may 
mention, are applied by Abraham in his ozone 
generators; they can produced simply by 
diminishing the current intensity. The polarising 
apparatus comprises two nicols N,, N, and a double 
refracting prism B. We see two images, and we 
adjust the apparatus until they are of the same 
brightness. The Kerr phenomenon changes the rela- 
tive brightnesses of the two images, use either 
the ordinary or the extraordinary ray (the latter in 
this case) is delayed. To restore equal intensity in 
the two images, we have to turn N “tastegh a certain 








one of them cannot occupy the Taw second. 


Having established that much, the authors pro- 
ceeded to try to settle the durations of the various 
component effects. The accounts of these further 
experiments have been presented to the French 
Academy on various dates, and the above-men- 
tioned paper in the Journal de Physique gives only 
a summary of the researches. To inquire into the 
rotation of the plane of polarisation in a magnetic 
field (the Pe effect), an auxiliary condenser 
was joined to the spark gap by a circuit containing 
a liquid resistance, and a coil surroundimg a tube 
filled with carbon bisulphide. The effect was ob- 
served in this tube in the same way as before with 
the following result : With a path of 

20 centimetres, the angle was .. 46 deg. 

260 - *” sas: bo 

600 ” ” oon 0 ” 
That is to say, in 0.01 » s the magnetic rotation had 
decreased to half its value, and in double that time 
it had disappeared altogether. This period again 
oo the period of the establishment of the 
park, the duration of the discharge and a ible lag 
of the polarisation behind the current. That latter 
lag cannot amount to more than 0.0148. The limit is 
less good than for the Kerr phenomenon. But the 
use of a solenoid, which is indispensable, lengthens 
the discharge period as was proved by inserting this 
part of the —— in the one employed for 
studying the Kerr effect. In any case, we see 
that both the Kerr effect and the Faraday effect 
must practically be instantaneous. 

The investigation of the duration of the electric 
spark showed that the whole spark period cannot 
exceed 0.4 18, if we assume that the spark intensity 
is uniform as long as the spark lasts. That is not so, 
however ; for the experiments demonstrate that the 
spark attains its maximum brightness almost in- 
stantaneously, within ;}5 “s. The conclusion to 
be drawn from these various experiments is that 
we have in these electro-optical phenomena, as well 


as in the electric spark itself, to deal with practically 
instantaneous effects without any appreciable time 
lag. That constitutes an advance in our knowledge. 
For the ay ory wen of Bichat and Blondlot only 
taught us that there could be no time lag greater 


than s0,tt of a second. The authors have further 


availed themselves of the same method for the 
study of electric waves propagated along wires. 
This propagation takes place, as they confirm, with 
the velocity of light waves. 

In Foucault’s experiment for determining the 
velocity of light, the beam of light which fell on 
his rotating mirror had only a length of 133 ft. 
(about 4 metres), and his mirror made 800 revo- 
lutions. In determining the velocity of propaga- 
tion of electricity, Wheatstone estimated periods of 
ee second. Beyond that we have not gone so 


far. The instantaneous character of the electric 
spark has quite recently once more been confirmed 
by Bernard Brunhes in an indirect manner ; his 
paper was presented to the French Academy. He 
wished to measure the emission period of Rontgen 
rays, and he interposed between the Réntgen tube 
and a large fluorescent screen a disc with circular 
perforations. When the source of light was an 
electric spark, passing between two spherical elec- 
trodes, the images of the perforations were exactly 
circular ; when the Rontgen tube was active, the 
images formed circles drawn out in one direction, 


and, from their shape, Brunhes concluded that his 


rays had an emission period of 25 second. 
? 





NOTES. 

Carson ANODES FOR INDUSTRIAL ELECTROLYSIS. 

An interesting note on the use of carbon anodes 
in the electrolytic production of alkali and bleach 
has been contributed to the Zeitschrift fiir Ange- 
wandte Chimie by Mr. F. Foerster. It is true that 
platinum free from ruthenium is now obtainable 
commercially, and that the consequent production 
of sheets of platinum-iridium .20 in. square and a 
few thousandths of an inch thick, has rendered 
anodes of this alloy available for many purposes. 
Nevertheless, such anodes are still too costly for 
use in the electrolysis of salt solutions for the 
manufacture of chlorine and soda. For this 
purpose carbon anodes have to be employed, 
although experience has shown that, strictly speak- 
ing, such anodes are in no sense unattackable by 
the electrolyte. Such anodes are made either of 
coke, retort carbon, or lampblack. Occasional 
pieces of retort carbon are large enough to permit 
of anodes being cut from them, but the usual plan 
is to make the electrodes in another way. The coke 
or retort carbon is powdered, and after mixing with 
coal tar is moulded to shape, and then baked at the 
highest possible temperature. If lampblack is used 
as the raw material, a quite similar method is fol- 
lowed. The electrodes thus produced differ much in 
physical characteristics, some being much harder 
and denser than others; whilst in some cases the 
imperfect carbonisation of the tar leaves the anode 
little better than a mass of amorphous car- 
bon. In any case, it is incorrect to class the 
carbons thus produced as graphites, although 
true graphite can be produced artificially, as at 
the Acheson Works, Niagara. Using graphite 
and moulded carbon anodes of different makes for 
the electrolysis of a salt solution, it was found that 
whilst the graphite specimen showed least waste, 
its record was closely approached by the best of 
the moulded carbons, though others made a much 
less favourable showing. The waste arises in the 
main from actual oxidation of the carbon : though, 
at the same time, there is a constant loss from 
disaggregration, which is less the denser and 
less porous the carbon. When sulphuric acid 
was used as the electrolytic, 95 per cent. of the 
energy expended is wasted in the destruction of the 
carbon, and with this electrolyte there is little dif- 
ference in the resisting powers of all forms of 
carbon tried. All carbon electrodes are porous, 
and differ thus materially from metallic electrodes. 
To get the best results with carbon electrodes, 
theory and experiment agree in recommending the 
use of a high-current density, though the contrary 
opinion is not uncommon. 


A Nicxet Trust. 











The most important nickel mines of New Cale- 
donia are now under American control. The com- 





pany working them—the Nickel Corporation—re- 
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mains English, but that does not make any 
difference. The old directors have gone, and the 
chairman of the new board is a representative of the 
Carnegie Company, while the London representative 
of the National Tube Company is another member. 
It was very naturally assumed from this that control 
of the mines had been secured for the United States 
Steel Corporation, which is a large maker of armour- 
plate, and already a big consumer of Canadian nickel, 
and what was called an official announcement to this 
effect was actually cabled from New York. The 
Carnegie representative, however, has denied cate- 
gorically that either that company, the United 
States Steel Corporation, or any of its constituent 
companies have any interest whatever in the 
Nickel Corporation. ‘‘Some personal friends of 
his in America” bought a controlling interest, and 
asked him to be the chairman. From which it 
seems reasonable to infer that some leading officials 
of the Steel Corporation are the purchasers, and 
that the result will be the same either way. The 
development is interesting and not without signifi- 
cance. Nickel plays an important part in the produc- 
tion of the most effective sort of armour-plate ; the 
Carnegie branch of the Steel Corporation is the 
leading maker of this plate in the United States, 
and it is also the largest purchaser of Canadian 
nickel. But the output of the metal is even now 
scarcely up to the demand for it, and the perspi- 
cacious Americans foresee the time—not very dis- 
tant either—when Canadian supplies will not be 
sufficient for their needs. It has always been the 
policy of the Carnegie Company and of the other 
constituents of the Steel Corporation to be as inde- 
pendent as possible of the open market in the 
matter of raw materials, and this move is in 
furtherance of that aim. The mineral is not widely 
distributed. The present annual output is rather 
under 8000 tons of metal, practically the whole 
of which is supplied by New Caledonia and Canada 
in about equal proportions. The bulk of the Cana- 
dian total is consumed in the United States, 
European requirements being supplied from New 
Caledonia, whose ores are not reduced on the island, 
but are brought to this country in sailing ships for 
treatment. Under American control, the long de- 
ferred reduction plant of the Nickel Corporation will 
be erected, and this body will then have the whole 
production of ‘‘ La Nouvelle” in its hands. Over- 
tures have also been made to the Canadian pro- 
ducers, and should they succeed, the Americans 
will be in possession of the sources of supply of a 
metal which governments cannot do without, and 
for which they can be induced, if necessary, to pay 
high prices. 


Train DISPATCHING. 


Though Americans are generally credited with a 
leaning towards replacing, wherever possible, the 
man by the machine, this characteristic has only re- 
cently been developed there in the matter of reyulat- 
ing railway traffic. Whilst the lock-and-block system 
of mechanically controlling signals and points was 
introduced here many years ago, it is only quite 
lately that the system has received much attention 
in the States ; though it must be added that when 
they did take the matter up, our American friends 
carried out the elimination of the fallible human 
factor in a very complete fashion. Nevertheless, 
the train dispatcher is still responsible for the 
safety of the bulk of the traffic conveyed over 
American railroads. In a paper read before the 
New England Railroad Club, Mr. C. N. Wood- 
ward, Superintendent of the Midland Division of 
the New York, New Haven, and Hartford Railroad, 
describes how train dispatching originated in good- 
tempered conductors endeavouring to prevent 
other trains losing time when their own was late. 
Thus on single-track lines certain meeting-places 
were appointed for the regular trains proceeding in 
opposite directions. If one of these trains was de- 
layed, its conductor would often telegraph to the 
other train concerned, and suggest a new meeting- 
point. About the time of the Civil War this casual 
method of regulating matters was recognised as 
inadequate, and the conductors were ordered to re- 
port to thesuperintendent, who then himself changed 
meeting: points, as circumstances dictated. Later 
on this developed into a regular dispatching ser- 
vice, and finally into a standard code for the word- 
ing of the train orders sent to the conductors. 
When coming on. duty, the dispatcher takes 
over from the man he relieves a written state- 
ment showing all the train orders at that moment 
in foree. Having thoroughly mastered these, he 





is ready to take over charge from his predecessor. 
Train orders issued by him are taken down by 
a copyer, and telegraphed in duplicate to every train 
immediately concerned. These telegrams are sent in 
the first place to the operators at the stations to be 
next reached by the trains in question. Having 
received an order, the operator telegraphs it back 
to the sender, who underlines every word on his 
original order as he gets it back, so that mistakes 
in transmission are eliminated. The operators 
then hand over the orders to the respective 
trains as these arrive. The operators have also 
to send to the dispatcher particulars of every 
train starting out from their respective stations ; 
and must, further, be in a position to tell the 
dispatcher if any non-stopping train has 
through. To avoid mistakes in this regard, Mr. Wood- 
ward recommends that the normal position of the 
signals at all these stations should be at ‘* Danger,” 
so that if a night operator falls asleep, a train 
will not be able to pass through without his 
knowing it. If, as on some roads, the normal 
position Of the signal is at ‘‘ Line Clear,” a train may 
pass at night without being noted by a drowsy 
operator ; and if asked a hittle later by the dis- 
patchér if the train has passed, he may be tempted 
to make a guess, to avoid a reprimand for going 
asleep. If such a guess be wrong, a serious acci- 
dent may be brought about. On some roads the 
telephone has been used to transmit train orders, 
and, so far, without accident ; but Mr. Woodward 
is not disposed to recommend it in preference to 
the telegraph, in view of the difficulty which often 
arises in transmitting numbers accurately through 
the instrument. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1901. 
(Continued from page 24.) 
Nortu-East Coast. 


In our previcus article we dealt with the general 
characteristics of the work done during the year, 
gleaned from returns sent to us by 225 firms through- 
out the Kingdom, to whom we need scarcely say we 
are much indebted for this courtesy. We now turn 
to the work done in the respective districts, taking 
first the North-East Coast, stretching from Blyth to 
Whitby, and including also the Tyne, Wear, Tees, 
and Hartlepool. These six districts produced in all 
293 vessels, aggregating 907,828 tons, which shows an 
increase of twelve vessels and of 31,989 tons, as com- 
pared with the preceding year. Indeed, the past 

ear’s return marks the highest point reached in the 

istory of the industry of this part of England ; and, 
as we have already pointed out, is almost double the 
output of the years of depression. The production on 
the North-East Coast is compared, as far as mere 
—- goes, with that of the Clyde in the appended 
able : 


1901. 1900. 1899. 1898 1897. 1896. 
Tons. Tons. Tons. Tons. Tons. Tons. 
North - East 
ports .. 907,828 875,839 878,762 846,027 556,890 667,638 
Clyde . 518,298 486,424 403,708 473,714 341,817 422,304 
Ratio of 
North-East 
to Clyde 
total .. 1.77t011.8tol 1.78tol 1.78 163 1.57 


While in the years of dull trade the North - East 
Coast only produced about 14 tons for each ton on 
the Clyde, they do much better when the demand 
for shipping is greater, and in the past year, as in 
the three preceding years, the output is 1}? tons for 
each ton launched on the Clyde. The uniformity of 
this ratio for the past four years is striking. 

The amount of work done on the North-East Coast 
for foreign owners is lees than in the preceding year, 
totalling 217,239 tons, which is equal to 24 per cent. 
of the total. This isa very much smaller proportion 
than for several years, the percentage of the 227,237 
tons of foreign shipping in 1900 having been 26 per 
cent., while in 1890 it was 254 per cent.; in 1898, 
27 per cent.; in 1897, 31 per cent. ; and in 1896, 
35 per cent. This decrease is also characteristic of the 
Clyde returns, where, as we have already pointed out, 
the average for six years has been 27 per cent., and in 
the past twelve-months has decreased to 19 per cent., 
while in 1890, with a relatively small aggregate, the 
percentage reached the exceptionally high proportion 
of 35.6 per cent. This year Hartlepool has contri- 
buted a large proportion of the foreign tonnage floated 
on the North-East Coast, but the Tyne still produces 
the greatest quantity of any of the districts. 

The returns from the builders on the rivers men- 
tioned are almost unique in respect that no sailing 
tonnage whatever—not even barges—is included ; 
but, as a matter of fact, the district was never noted 
for its production of sailing craft, and the development 
of the industry has been contemporaneous with the 
steady svpersession of the barque and sailing ship of 


past years by the big-capacity tramp steamer of 
modern fleets. There were thus 907,828 tons of 
steamers to engine; and, in addition, machinery was 
provided in the district for several vessels built in 
Scandinavian countries, as well as in other parts of 
Eogland ; indeed, quite an intimate relationship is 
being developed between some of the North-Kast 
Coast engineering firms and Danish and Holland ship- 
builders. The machinery produced in the district 
aggregates 627,061 indicated horse- power, which 
represents 0.69 horse-power per ton of steamer ; but 
it should be noted that during the year there were 
completed in the district warships whose total tonnage 
was 14,350 tons displacement, and engines for these 
and for two dockyard-built —p with a collective 
horse-power of 47,900 indicated orse-power ; so that 
if only the merchant ships constructed in the district 
are considered, we find that the ratio of power to ton- 
nage becomes 0.62. This indicates generally the 
character of the work done in the district, although, 
as we shall presently show, two or three vessels of an 
interesting character have been completed. In many 
returns, however, there is nothing to differentiate 
one ship from another, and in very many cases we find 
the proportion of tonnage less 0.5 horse-power 
per ton gross, and less than 0.25 indicated horse- 
power per ton of loaded displacement. Speed, of 
course, is of little account in tramp steamers, eco- 
nomy being the main consideration, and an average 
rate of 6 or 7 knots will enable them usually to com- 
plete a voyage in less time than a sailing ship; but 
it is questionable when economy. in coal consumption 
has reached such a high state whether the low power 
per ton of displacement is from all points of view 
quite satisfactory. Such a ship carrying 6000 or 7000 
tons—about the average of the north-east tramp steamer 
—would, on her limited draught, have only a minimum 
freeboard ; and with a heavy sea and a contrary wind 
it is doubtful if she could hold herself up to the 
wind ; moreover, one cannot help having a suspicion 
that the skipper of the modern steamer has not quite 
the weather-wise eye of the old sailing ship captain, 
whose every movement was dependent upon his watch- 
fulness of the possibilities of meteorological conditions, 

Taking first the returns from the marine engineer- 
ing firms of the district, the totals of which are set 
out in Table VI., it will’ be seen that Messrs, 


TasBLE VI.—Production of Marine Engines on the 
North-East Coast. 




















1901 1900. 1899, 1898. 
Name of Firm. BTae oe 
1.H.-P.| LH.-P. | ILH.-P. | LH.-P. 
Richardsens, Westgarth, 
and Co., Limited, Mid- 
dlesbrough, Sunder- 
land, and Hartlepool. ./120,150 - _ - 
North-Eastern Company, 
Limited, Wallsend and 
Sunderland .. -.| $6,036 | 81,910 83,875 60,355 
Blair and Co., Limited, 
Stockton ae ..| 62,000 | 48,650 52,700 46,200 
Hawthorn, Leslie, and 
Co., Limited, New- 
castle* .. - --| 59,500 | 30,200 56,300 84,145 
G. Clark, Limited, Sun 
derland .. ai ..| 48,700 | 33,000 42,810 61,216 
Central Marine Engine 
Works, Hartlepool ..| 47,700 46,600 44,650 47,300 
Wallsend Slipway Com 
pany, Limited.. _..| 46,650 | 51,750 | 67,600 | 68,110 
Palmer’s Company, Jar- 
row-on-Tyne* .. .-| 89,060 | 32,700 43,300 49,000 
J. Dickinson and Sons, 
Limited, Sunderland. | 81,044 | 41,622 29,004 87,934 
Wigham Richardson and 
o., Limited, New- 
castle* .. ee --| 20,200 | 20,100 15,900 2,605 
W. Doxford and Sons, 
Limited, Sunderland*| 19,450 | 18,500 20,870 13,750 
J. Readhead and Sons, } 
South Shields* ..| 12,300 | 11,650 13,700 | 12,700 
MacColl and Pollock, j 
Sunderland --| 10,000 6,950 5,960 |. 8,140 
R. Stephenson and Co., | 
Limited, Hebburn* ..| 5,5(0| 4,50 6,000 | 3,705 
G. T. Grey, South Shields} 4,374 2,415 5,420 ; — 
J. P. Rennoldson and | 
Soos, South Shields*. 3,337 8,615 7,834 8,405 
Shields Engineering Com 
pony. Limited, North 
hields .. a -.| 1,960 aa -- _ 
Hepple and Co., South 
Shields .. 4s --| 1,050 a _- - 
J. 8. Vaux and Co.. | 
Limited, Sunderland..| 1,050 _ -- | _ 
Tweedy Brothers, North 
Shields .. v 720 530 - _ 
Hedley and Boyd, North 
Shields .. ie oe 540 _ _ _ 











* Signifies firms which also build the hulis. 
Richardsons, Westgarth, and Co. top the list with 
120,150 indicaved horse-power, which they them- 
selves suggest is probably a world’s record. This 
includes the machinery of 54 steamers, varying 
from 5000 indicated horse-power down to 700 indi- 
cated horse-power, as well as miscellaneous work. 
This firm, like the North-Eastern Company, has more 
than one establishment. Messrs, Richardsons, West- 
garth, and Co. repre:e.t ore of the few combinatiors 
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effected in this country in manufacturing concerns, 
embracing as it does the establishments formerly owned 
by Messrs. Richardson and William Allan and Co., at 
Hartlepool, and of Furness, Westgarth and Co, at 
Middlesbrough, so that the average production of each 
works is about 40,000 indicatei horse-power; the 
Sunderland establishment produced 18,300 indicated 
horse-power, and thus the two Hartlepool establish- 
ments turned out together. 100,000 indicated horse- 
power. The North-Eastern Marine Engineeriog Com- 
pany, who have their works at Wallsend and Sunder- 
and, produced machinery aggregating 86,036 horse- 
power, or an average of 43,000 horse-power per 
establishment. The engines were all for ships built 
on the North-East Coast with one exception, that of a 
2100 indicated horse-power steamer built at London- 
derry. The total is slightly higher than that of the 
two preceding years, and has grown steadily since the 
company was formed some 36 years ago. Messrs. 
Blair and Co., Limited, Stockton-on-Tess, completed 
engines of 62,000 indicated horse-power, varying from 
2400 to 850 indicated horse-power ; and of the 37 
vessels included, four were built in Holland. Messrs. 
Hawthorn, Leslie, and Co., who take fourth place on 
the list, with a total of 59,500 horse-power, include a 
Russian Volunteer ship and a torpedo-boat destroyer, 
us well as the machinery for H.M.S. Kent, launched in 
the spring of the year from the Portsmouth Dock- 
yard, and, in addition, 10,000 horse-power is claimed 
for boilers for the turbine torpedo-boat destroyer 
Viper. This firm built most of the ships for which 
the engines were intended, and these will be referred 
to when we come to deal with Tyne shipbuilding. 
Messrs. George Clark, Limited, completed 24 engines, 
of 48,700 indicated horse-power. The total output of 
the Central Marine Engineering Works, West Hartle- 
pool, was 29 sets of machinery, of an aggregate indi- 
cated horse-power of 47,700, as compared with 27 sets 
of 46,600 indicated horse-power in 1900. In the boiler 
department, besides the 60 boilers constructed for the 
engines above named, six other marine boilers have 
been built, making altogether 66 for the year. 

The return of the Wallsend Slipway and Engineer- 
ing er gee is interesting for the variety of the work 
included. hey have completed in all 46,650 indi- 
cated horse-power, and although this is slightly less 
than in the three preceding years, the works are very 
fully occupied. Nineteen vessels have had their 
engines from this establishment, ranging from 4500 
to 1000 horse-power, and of the number seven have 
been built by Sir William G. Armstrong, Whitworth, 
and Co., and five by Messrs. C. 8. Swan and Hunter, 
Limited. Three of the ships have had twin-screw 
engines, and one of them—a train ferry for Canada— 
was fitted with fore and aft screw engines. This 
year again the company have a warship on the list, 
and they were, we believe, included amongst the 
few firms invited to submit plans to the Admiralty 
for the various boiler systems in 22,000 indicated 
horse-power armoured cruisers. Another advance 
made by the company since Mr. Andrew Laing became 
manager, is in the direction of manufacturing large 
engines for electric generation; and it may be said 
that he thus introduced a new industry to the district. 
Their steady progress in this department is interesting. 
The first set was a three-crank triple-expansion 
engine driving a 700-kilowatt three-phase alternator ; 
the second a 1300 kilowatt direct-current generator ; 
the third, two sets of two-cylinder compound 200- 
kilowatt generators, which are included in this year’s 
output, while the company has recently received the 
order from the Manchester Corporation for two four- 
cylinder four-crank triple-expansion engines driving 
3750-kilowatt three-phase alternators. To Mecsrs. 
Palmer’s return, which includes ships as well as engines, 
we shall refer when dealing with the ships. Messrs. J. 
Dickinson and Sons, Limited, Sunderland, include 17 
steamers on their list, the total power of 31,044 being 
about 10,000 less than in the previous year, but it is 
nevertheless a fair average result. Leaving out the 
firms on Table VI., who themselves build hulls as 
well as the machinery, we come next to Messrs. MacColl 
and Pollock, who include 27 vessels, with 30 boilers 
and engines of 10,000 indicated horse-power. Many 
of the vessels on the list are of the type known as 
** drifters,” for use in herring and mackerel fishing ; 
and the firm have at present, on hand 27 sets of 
engines of similar type, totall:ng’ 6700 indicated horse- 
power, Mr. G. T. Grey, South Shields, engined four 
small cargo steamers and 11 fishing craft, the total 
power of 4374 a considerably above that of the pre- 
vious year. The Shields Engineering Company’s out- 
put consisted also of machinery for various fishing 
vessels of 250 to 100 indicated horse-power, the speed 
being from 9 to 10 ‘knots. Messrs. Hedley and Boyd 
completed three pairs of twin-screw engines and one 
set of compound engines for abroad, while the remain- 
ing set was for a trawler built on the Humber. 


Tue Tyne. 


Sixteen firms on: the Tyne report that collectively 
they launched 121 ves:els, of a total tonnage of 306,071 
tong, 


This is about the same number of vessels a3 in 





the three preceding years, and the tonnage variation 
is within 3000 tons, so that it may be said that activity 
has been maintained at a fair average, but at the same 
time the output does not represent a record, for 
the total of 307,924 tons in 1898 was 1850 tons 
higher than that for the past year. Forty-three of the 
vessels were small craft, mostly for the North Sea 
fisheriez, and three of the vessels exeeeded 8000 tons ; 
six others being between 6000 and 8000 tons. Thus nine 
vessels were over 6000 tons, which is a smaller number 
than in the three preceding years, when there were 
respectively 13, 17, and 12. This decrease in large 
vessels is made up for in the number between 4000 and 
6000 tons. There were 7 steamers between 5000 
and 6000 tons; 14 between 4000 and 5000 tons ; 
22 between 3000 and 4000 tons; 6 between 2000 
and 3000 tons; 14 between 1000 and 2000; and 5 
between 500 and 1000 tons. Generally speaking, 
the average size of cargo-carriers has increased, 
although fewer vessels of exceptionally large size have 
been built. The foreign tonnage is 48,000 tons less 
than in the previous year, being 74,553 tons, equal to 
24.4 per cent. of the total output ; whereas in the 
previous year it was 40.5 per cens.; in 1899, 29.1 per 
cent.; in 1898, 38.85 per cent.; and in 1896 it was as 
high as 47.2 per cent. Germany has again been the 
‘seer me client of the Tyne, having taken 33,436 tons ; 
ut this is 19,000 tons less than in the previou® year. 
Austria-Hungary again comes second, although her 
17,610 tons is less than the 21,000 tons of the previous 
ear. The principal falling off is in the case of 
orway. The other foreign clients were: Russia, 
9070 tons; Norway, 3510 tons; Holland, 3667 tons ; 
France, 2969 tons ; and Japan, 1450 tons: in the case 
of two foreign ships the firms have failed to state the 
nationality. 
The production of the various firms for the year is 
tabulated, along with the tonnage of the three pre- 
ceding years, in Table VII.; and it will be seen that 


TasLe VII.—Production of Tyne Firms. 


| 1901. | 1900, | 1800. | 1803 
Name of Firm. | 





} 
Tons. 


| 


Tons. | Tons. 


! 
No.| Tons. 
42,683 | 41,824 











Palmer’s Company, Ltd. 8 51,201 | 33,803 
C. 8S. Swan and Hunter, | | | 
Limited > is ..| 10 | 49,087 | 42,880 | 42,522 68,696 
Sir W. G. Armstrong,, | 
Whitworth, and Co., | | 
Limited .. & m 10 | 36,936 | 46,237 | 57,543 | 53,979 
Wigham Richardson and 
woo Limited |. | | 10 | 96,701 | $4,804 | 28,751 27,320 
orthumberlan Com- | | | 
pany mited. . ..| 7 | 23,602 | 82,432 | 10,330 | — 
My aaaee and Sons} 7 | 24,043 | 23,898 | 27,133 | 26,708 
. on . Hawthorn, } | 
Leslie, and Go., Ltd... 4 | 20,641 28,827 | 28,674 | 18,807 
W. Dobson and Co. ..| 5 | 14,712", 14,367 | 13,262 | 16,83 
syne gad Limited) 5 | 13,693 | 15,236 | 14,545 | 15,802 
bert Stephenson and | 
Co., Limited .. .-| 4] 13,586 11,613 | 12,601 | 19,525 
Wood, Skinner, and Co., | 
F imited .. ints .; S| 9,602 | 9,251 | 11,203 | 9,742 
. P. Rennoldson and, 
Sons... ae --| 7 | 2,609 | 2,206 | 2,474 | 930 
Smith’s Dock Company, | 
Limited .. se --| 23 | 2,039 8,565 4,432 | 6175 
J.T. EltringhamandCo.) 8 | 1,114 1,679 1,425 1,366 
W. P. Huntley .. -| 5 | 25; 20); — | — 
1 120 | _ —.. | — 


Hepple and Co. .. ‘ 7 


* Includes erections. 


Palmer’s Company top the list with a tonnage which 
is greater than that of any year since 1889; it 
includes eight large vessels, amongst which the 
most notable is the British battleship Ruesell, of 
14,000 tons, and 18,000 indicated horse - power.* 
Of the seven other vessele, one was for Germany ; 
another for Glasgow, and the remainder for London 
and Liverpool. The smallest ship was of 3872 tons 
and 2050 indicated horse-power. Messrs. Swan and 
Hunter, Limited, who occupy second place, include 
in their list a floating dock of 1450 tons for Japan, 
and another for Russia of 1800 tons; but this, of 
course, does not represent their lifting power. Besides 
these, there are on the list eight vessels ranging from 
9510 tons to 3667 tons; the largest ship, the Lake 
Manitoba, had engines of 4500 tons, while another 
ship of 8699 tons, the Lake Michigan, had engines of 
4200 tons ; a third, of 7474 tons, had machinery of 4000 
indicated horse-power, the type of merchantman being 
suggested by the fact that the total power of machinery 
bears a proportion to the aggregate tonnage of 0.5 
indicated horse-power per ton. As will be seen from the 
Table, the output, while larger than in the two pre- 
ceding years, falls short by 19,600 tons of the output 
in 1898. Sir William G. Armstrong, Whitworth, and 
Co, completed ten vessele, of 36,936 tons, which is 
much below the output in the three preceding years ; 
and it is noteworthy that no warships are this year 
included in the list, although one or two interesting 
vessels are named. The Scotia, of 1461 tons and 2000 
indicated horse-power, was built for the Canadian Go- 
vernment to carry railway trains across the Straits of 


* See ENGINEERING, vol, Ixxi., page 245, 








Canso, and is eee also as an ice-breaker so 
as to maintain regularity of transit even in the 
winter months. This vessel takes nine Pullman cars, 
each 84} ft. long; and is specially strengthened at 
the ends for carrying an express locomotive, which, 
with its tender, may weigh 118 tons. Several of the 
vessels included are of the oil-carrying class. The 
steamers are mostly about 4000 tons, although there is 
one of 9488 tons. Messrs. Wigham-Richardson and Co., 
Limited, have considerably increased the production of 
preceding years, and their list of ten vessels, of 36,791 
tons, includes three high-speed vessels—one for the 
Cork Steamship Company and two others for the Royal 
Hungarian Company’s service between Budapest and 
Fiume. Four other vessels of 5600 tons and 2500 
indicated horse-power were for Germany. The return 
for the Northumberland Shipbuilding Company in- 
cludes seven vessels all between 4000 and 5000 tons, 
the largest carrying over 7000 tons and the smallest 
6200 tons. They areall British-owned, and make up a 
total 2800 tons less than in the previous year. Three 
of the seven vessels built by Messrs. J. Readhead and 
Sons were for Austria, the remainder being for Britain, 
and they varied from 3561 to 3108 tons ; the machinery 
for these, totalling 12,300 indicated horse-power, was 
also supplied by the firm. The output is’ prac- 
tically the same as in the previous year, and would 
have been greater but for an extensive fire in the 
works, Messrs. Hawthorn, Leslie, and Co. built a 
7270-ton ship for the Russian Volunteer Fleet, which 
had engines of 16,500 indicated horse-power, a 30-knot 
destroyer for the British Navy, and two merchant 
steamers, of about 6500 tons, and thus their total 
tonnage is 20,641. This firm, like several of the 
others, have been very busy with repair work ; they 
largely reconstructed the Denton Grange, the damage 
to which involved the fitting of a new double bottom 
all fore and aft. Messrs. Dobson's tonnage includes 
erections, and from this point of view it is excep- 
tional. In this connection it may be said that had the 
same basis of measurement been adopted in the case of 
some other firms, the tonnage would have been much 
higher—19 per cent. in Messrs. Palmer’s total, 13 per 
cent. in Messrs. Wigham-Richardson and Co.’s, 54 per 
cent. in Messrs. J. Readhead and Son’s, 16 per cent. in 
Messrs, Hawthorn, Leslie, and Co,’s, and 22 per cent. 
in Tyne Company’s. It will thus be understood that 
the 14,712 tons of Messrs. Dobson does not represent a 
true basis for comparison with the other figures in 
the Table. The Tyne Company’s return includes five 
British steamers, varying from 2099 tons to 3506 tons, 
and the average is only slightly lower than the average 
of the past three years. Messrs. Robert Stephenson and 
Co.’s four ships were all locally owned ; Messrs. Wood, 
Skinner, and Co., Limited, include two French and 
two Norwegian vessels, while Messrs. J. P. Rennold- 
son and Sons’ vessels, including five fishing steamers, 
were British-owned; the Smith’s Dock Company and 
Messrs. J. T. Eltringham and Co. return practically all 
fishing craft. 
THe WEAR. 

As in former years we have returns from thirteen 
firms at Sunderland, and their output is 77 vessels, of 
270,481 tons, all steamers, and, with the exception 
of one torpedo - boat destroyer, all merchantmen, 
varying in size from about 1000 to 6689 tons, but the 
— majority of them were, as in former years, 

tween 3000 and 5000 tons. Oaly four of the steamers 
were over 6000 tons, as compared with eight in the 
puetone years and seven in 1899. Three were 

tween 5000 and 6000 tons ; fifteen between 4000 and 
5000 tons, as compared with ten in the previous year, 
and twelve in 1899 ; while thirty-three were between 
3000 and 4000 tons, or five fewer than in the pre- 
vious year. Twelve were between 2000 and 3000 tons, 
and eight between 1000 and 2000 tons. In all seven 
vessels more were launched than in the previous year, 
and the tonnage is 3400 tons greater. The average 
size of the vessels is thus smaller—3513 tons, as 
compared with 3815 tons in 1890, and 3580 tons in 
1899. For foreign owners 53,739 tons of steamers were 
completed, as compared with 54,252 tons in the pre- 
vious year; the proportion of the total is thus 19.8 
per cent., as compared with 20.3 per cent. in 1900, 
18.6 per cent. in 1899: since 1896 there has been a 
steady decrease from 31.8 per cent., although prior 
to that only a small proportion of the shipping left the 
port flying the foreign flag. Austria was a good 
client, taking 17,816 tons, or 3400 tons more than in 
the previous year; while Germany took 2400 tons 
less—or 11,910 tons; the other foreign clients being 
France, 11,637 tons, as against 14,244 tons in 1900; 
Russia, 5120 tons ; Greece, 2742 tons ; and Sweden, 
2625 tons ; the remaining 1889 tons being unclassified. 

It is scarcely necessary to refer in any detail to the 
vessels built, because they all belong to a well-known 
type that does not lend itself to any flights of imagina- 
tion. Sir James Laing and Sons, who top the list, 
turned out eight vessels, the smallest of which was 
3127 tons, and the others were between 5000 and 7000 
tons. Messrs. Doxford’s vessels, with the exception of 
the destroyer, were of their turret type, the number 
afloat being now 72. Messrs, J. L. Thompson and 
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Sons, Limited, have ten vessels on their list, and here 
it may be noted that the pyres. a including erections, 
is in their case 174 per cent. higher than the Board of 
Trade measurements given in the Table; while in the 
case of Messrs. Short Brothers it is 24.6 per cent., of 
Messrs J. Blumer and Co. 114 per cent., of Messrs. 
Priestman 10} per cent., and of Messrs. Robert Thomp- 
son and Sons 12 per cent. It will be noted from 


TaBLE VIII.—Production of Wear Firms. 

















| 1901. | 1000. | 1899, | 1898. 
Name. . 1 — ——~ 
| 
| No. Tons. | Tons. Tons. Tons. 

Sir J. Laing and Son®> 

Limited ue - 8 39,200 | 40,307 34,384 | 34,280 
J. L Thompson and 

Sons, Limited on 39,137 | 33,649 | 36,013 41,056 
W. Doxford and Sons, | | 

Limited .. | 10 35,055 | 34,829 | 29,543 29,977 
Short Brothers, Ltd... 7 ~~ -27,297 | 23,849 | 30,060 31,161 
Sunderland Company, | | | 

Limited “a a 19,465 | 16,388 26,163 | 15,191 
J. Blumer and Co. ..| 6 17,766 | 18,679 | 14,167 | 19,447 
J. PriestmanandCo...; 5 16,938 | 20,362 | 13,3825 18,650 
R. Thompson andSons} 65 = 16,785 | 15,259 | 17,651 | 19,655 
W. PickersgillandSons} 5 15,867 | 20,844 | 17,187 14,990 
Bartram and Sons -:| 4 15,656 | 18,530 | 14,529 17,151 
Osbourne, Graham, and 

Gh. 7 oy ate a 4 11,214 | 9,370 9,489 5,047 
8. P. Austin and Son, | 

Limited . a 5 11,189 | 8,188 | 11,368 10,027 
John Crown .. 8 | 4,916 | 2,610 2,649 


ee | 3,876 
Table VIII., that, with two exceptions, all the firms 
have maintained the a output of previous years. 
In many instances considerable additions are being made 
to the existing works. Messrs. Doxford ara extending 
their river frontage by 400 or 500 yards, increasing 
their yard area from 16 to 30 acres; and their berths are 
being lengthened, so that vessels of 700 ft. may be 
undertaken. Messrs Austin’s yard is also being en- 
larged, and they have recently added a large pontoon 
dock. 





Tue TEEs. 


At Stockton and Middlesbrough, where there are 
six firms, there have been built in all 47 vessels, of 
169,911 tons, which compares with 45 vessels, of 
156,879 tons, in 1900; 51 vessels, of 144,142 tons, in 
1899 ; and 53 vessels, of 146,424 tons, in 1898. The 
total is thus higher than in the three preceding years, 
and is certainly very satisfactory ; but in two cases 
the builders did not send us the Board of Trade mea- 
surements, and we have been forced to give in their 
case the gross tonnage, including erections. Here, as 
on the Wear, the vessels are largely of the cargo- 
carrying type, ranging from 1850 tons up to about 
5000 tons. There were two in this latter category, as 
compared with three in the previous year; while be- 
tween 4000 and 5000 tons there were twenty, as com- 
pared with nine and four in the two previous years ; 
between 3000 and 4000 tons there were fifteen, as com- 
pared with thirteen and twenty-three in the two 
previous years, leaving ten under 3000 tons. The pro- 
portion of foreiga tonnage was very high—38,859 tons 
having been sent abroad, equal to 23 per cent. of the 
total, which is a slightly greater proportion than last 
year, when 32,990 tons were for foreign owners. 
This proportion, however, varies very much in this dis- 
trict, the fluctuations during the past eight years being 
between 13.2 and 44.5 per cent. This year’s foreign 
tonnage was distributed as follows: Germany, 12,630 
tons, as compared with 9449 tons ; Russia, 7722 tons, 
as compared with 2280 tons in the previous year ; 
Holland, 6841 tons; while Austria, Greece, Italy, 
France, and Spain each took a ship of moderate size. 

The production of the several firms is set out on 
Table IX , from which it will be seen that most of the 


TaBLE IX.—Production of Tees Firms. 
| 





| 
1898 











ro. | 1900. | 1999. | 
Name of Firm. | appre apres 
| No.} Tons. | Tons. Tons. | Tons. 
Ropner andSon +.» 10 | 42,715*) 42,263 | 39,977 | 43,647 
Richardson, Duck, and Co. 9 | 40,244*) 36,263 | 34,177 | 33,011 
R.Craggs and Sons .-| 8 | 28,629 | 19,93) 4,334 | 16,168 
Craig, Taylor, and Co. ... 8 | 26,707 | 20,588 19,022 17,004 

Sir Rivlton Dixon and Co., | | 
Limited 7 | 25,609 | 84,244 34,075 | 33,209 
5 | 6,007 | 3,601 | 2,567 | 3,302 

‘Tevet 


W. Uarkes3 and Son’ 


* Includes erections, 


firms have increased their totals, the largest gain 
being that of Messrs. R. Craggs and Sons, which is 
the more notable as in this case the Board of Trade 
tonnage is given. Had the erections been included, the 
total for this firm would have been 31,206 tons, or 
9 per cent. higher than the Board of Trade measure- 
ment ; but, as we have said in our previous article, 
all the firms in the kingdom, with three exceptions, 





have ey ee practically of their own accord, the| q 


- Board of Trade measurement as a fair standard.- Of 
Messrs, Ropner’s tonnage, 11,382 tons were for foreign 


_|company, the most important reconstruction being 


each taking a ship. Of Messrs. Cragg’s eight vessels, 
three were for foreign owners; while Messrs. Craig, 
Taylor, and Co. sent one vessel to Hamburg, Genoa, 
Cephalonia, Fiume, and to Bilbao, the aggregate 
for foreign countries being 13,956 tons—the largest of 
any firm in the district. Sir Raylton Dixon and Co.’s 
total, which is quite 9000 tons lower than in the pre- 
vious two years, includes a ship for France, and the 
firm note that some of the steamers are “first-class 
passenger vessels of expensive type.” Messrs. Harkess 
and Son’s vessels are each about 1200 tons, mostly 
for Cardiff owners, and are of the double-raised deck 
type introduced by the firm. 


HARTLEPOOL, 

The three firms at Hartlepool have again increased 
their total by launching 39 vessels of 145,954 tons, 
which compares with the 36 steamers of 133,542 tons 
launched in the previous years ; indeed, the total for 
1901 is quite 45 per cent. higher than the ‘‘ record ” 
output prior to 1900. The average size of. vessel is 
3742 tons, as compared with 3890 tons and 3490 tons 
in the two preceding years. None of the vessels were 
under 1000 tons in measurement, and only two were 
of less than 2000 tons, while between 2000 and 3000 
tons there were six vessels, as compared with eight 
in the previous years ; between 3000 and 4000 tons 
there were 16 as compared with 13; between 4000 and 
5000 tons there were 11 as compared with nine; but 
whereas in the previous year the largest vessels 
were of 7825 and 6514 tons, the largest ships in 1901 
were four vessels of between 6527 and 6694 tons, all 
built by Furness, Withy, and Co. This firm built 
three of those large ships for foreign owners; and 
these, with the 19,756 tons of foreign Work by Sir 
William Gray and Co., and a Russian ship by the 
Irvine’s Company, bring the total of foreign work to 
43,416 tons, as compared with 17,224 tons in the 
——— year: 29.7 per cent. of the total was thus 
or foreign owners last year, as compared with 12.2 per 
cent. in 1900 ; but in previous years the proportion has 
been as high as 29 per cent. Germany was a good 
client to the Hartlepool builders, as was also Russia. 
All the totals are of Board of Trade measurements. 


TABLE X.—Production of Hartlepool Firms. 











1901. , 1900. | 1899. | 1898, 
Name of Firm. See od 
No. Tons. | Tons. Tons. | Tons. 
Sir W. Grayand Co., Ltd. 26 82,262 74,191 77,501 72,323 
Furness, Withy, and Co., 
imited .. ee ee 35,499 | 33,879 38,095 | 32,396 
Irvine’s Company, Ltd...| 7 | 23,202 25,472 24,004 14,321 


| 
Had sheltered decks, &c , been included in Sir William 
Gray’s return, the tonnage would have been 91,137 tons, 
All the firms have increased their output, although 
that of Furness, Withy, and Co. is less than in 1899, 
None cf the ships call for special note. Messrs. 
Gray’s vessels range from 1192 tons to 4385 tons, 
Furness, Withy, and Co.’s from 4609 tons to 6649 tons, 
and all of the Irvine’s Company’s ships are about 
4030 tons. 








BiytH AND Wuitpy. 


These two ports have shared in the general activity 
of the year, their output of nine vessels of 16,211 tons 
being greater by one vessel and about 1000 tons than 
in the — year, although the highest reached 
in the past decade was 21,277 tons. The Blyth Ship- 
building Company completed four vessels, totalling 
8625 tons, as compared with four vessels of 7637 tons 
in the previous year, 10,663 tons in 1899, 6076 tons in 
1898, and 5183 tons in 1897. One of the larger vessels 
was for Melbourne, the others were British-owned. 
A large amount of repair work has been done by the 


that of the s.s. Ailsawald, which was stranded at 
Skibbereen, on the West Coast of Ireland, and sus- 
tained very considerable damage. The Union Co- 
Operative Shipbuilding Society of Blyth built three 
steamers of 238 tons, all for North Shields, and fitted 
with engines aggregating 500 indicated horse-power 
by Tyne firms ; this output compares with four vessels 
of 296 tons in the previous year, and of three vessels 
of 275 tons in 1898. The two vessels built by Messrs. 
Thomas Turnbull and Son, Whitby—one for German 
and the other for Britain—totalled 7348 tons, whic 
compares with two vessels of 7361 tons in 1900, while 
in 1899 the output was 8006; we have to go back to 
1892 for a larger total, that year having established a 
record of 13,202 tons. 


(To be continued.) 





Mersey Dock Estate.—The Mersey Docks and Har- 
bour Board approved on Friday a recommendation for 
the construction of a new graving dock at the south end 
of the Mersey Dock Estate. Ib was stated that the new 
ock is to be constructed on land immediately adjoining 
the present Herculaneum graving docks, and that it will 
be worked by the pumping system already in operation 


NOTES FROM JAPAN. 
(From Our Own CoRRESPONDENT.) 
AccorDING to the official hand-book issued by the 
Imperial nag Sat Government, the mileaye of the 
railways in Japan at the end of the last fiscal year 
(March 31, 1901) was as follows : 
Government (single), 761 miles, against 674 miles the 
year before, 
Government (double), 188 miles, against 158 miles the 


year before. 
Private (single), 2813 miles, against 2713 miles the 
, FOar berore. ; &. : 
Private (double), 92 miles, against 92 miles the year 
before. 


The still unopened lines are as follows : 
Coreen, 1127 miles, against 1250 miles the year 


ore. 
Private, 1121 miles, against 960 miles the year before, 


The returns for the subscriptions for shares in the 
Fusan and Seoul Railway, to be built by Japan in 
Korea, are much better than expected, and the first 
issue is already at a small premium. 

There is no relaxation in the money market here as 
yet, and there is very little doing in imports, merchants 
refraining from buying until after the New Year, 
The Government has made arrangements to get what 
money it wants for carrying on public works in the 
country, and not attempting at present a foreign loan. 

The Nippon Yusen Kaisha has just paid its balf- 
yearly dividends, again at the rate of 12 per cent., and 
thus putting over a million yen into the hands of its 
fortunate shareholders. 

The exports for the whole of Japan for November 
exceded the imports by over one million yen. 

The Jiji estimates that in December there will be 
distributed in the form of dividends the following 
amounts: Interest on Government and municipal bonds, 
144 million yen, and for private company dividends, 
&c., 15? million yen. 

Tokyo, December 3, 1901. 





THE STEAMBOAT EQUIPMENT OF 
WARSHIPS. 

To THe Eprror or ENGINEERING. 
Srr,—The letter and remarks of Mr. G. Simpson, of 
New Jersey, in your issue of the 3rd inst, are noted. 

He is quite right that anybody conversant with the 
details of construction of the type of boat referred to 
would never have made so erroneous a statement. The ob- 
vious misprint of ‘‘ three” for ‘‘ two” was therefore allowed 
to pass. However, we are obliged to the correspondent 
for taking the trouble to call attention to the point, his 
action no doubt being prompted by the interest he takes 
in the old works where he served as chief draughtsman 
for some time, 
We are, faithfully. yours, 
For J. 8. Wurtz anv Co., Lrp., 
Edw. C. Carnt, Director. 

Ship Department, East Cowes, Isle of Wight, 

January 4, 1902, 





TORSIONAL OSCILLATIONS IN HIGH- 

SPEED ENGINE-SHAFTS. 

To THE Eprror oF ENGINEERING. . 
Srr,—We are pg to see, in your last issue, a letter 
on the subject of our recent paper read before the Man- 
chester Section of the Institution of Electrical Engineers. 
We are sorry that your correspondent, Mr. e, was 
not present at the meeting; for besides the small 
mphlet which was circulated by the Institution of 
lectrical Engineers shortly before the meeting (which 
was the only thing Mr. Leake can have seen), we gave 
several numerical examples of combined sets, which i lus. 
trated the effects mentioned; and also showed experi- 
mental] verification of the phenomenon by the breaking of 
model glass shafte. 
We hope, however, shortly to have our paper published 
in its entirety ; when, we think, Mr. Leake will find that 
we are in complete ment with him on most of the 
points which he mentions in his letter. 

Mr. is quite right in saying that dangerous 
oscillations may be set up, without synchronism of the 
period of ‘‘ free” oscillation of the shaft and the period 
of the cyclical variations in the turning moment of the 
engine. This statement is fully borne out by the theory 
of the subject, and if he will read the solutions given at 
the end of our paper, he will find formuls, in one case, 
which give the amplitude of the forced oscillations, show- 
ing how this depends on both the period of me and 
the free period or periods of the system. He will also 
notice tnat the particular solution for the ‘‘ forced” 
osciliations breaks down in the case of synchronism, and 
that for this particular case there is a oe solution, 
which shows that the amplitude increases indefinitely with 
the time, but does not attain a maximum value (in the 
strict sense of the term), as he suggests in his letter. 

It is obvious, from the formule which we gave in our 
per, that the amplitudes gradually become. less and 
ess as the difference between the speed of the engine and ~ 
the critical s increases, Hence, it is also obvious 
that there will be a certain range of dangerous speeds on 
either side of the speed necessary for synchronism, within 
which the amplitudes would be sufficjent to break the 
shaft, the extent of this range depending on the various 
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the dimensions and configuration of the system com- 
prising the shafts and the attached masses. 

We feel much indebted to Mr. Leake for the figures 
which. he has given, showing the great importance of the 
consideration of this phenomenon in the design of com- 
bined sets. ; 

If your correspondent will consider for a moment the 
magnitude of the angle through which it is necessary to 
twist the shaft of any modern combined set in order to 
break it, and apply a simple piece of calculation, he will 
gee at once that the variations in velocity due to the 
oscillations would be a small; and tha’ 
therefore, if the lights which the engine supplied flick 
to any visible extent, it could not be owing to this cause ; 
but is much more liltely.to be due to the fact that the 
moment of inertia of the flywheel was not sufficient to 
damp out the effects of the variation of turning moment 
of the engine, at the — at which it wasrunning. This 
statement is apparently justified by Mr. Leake’s experi- 
ence of the set in question—that the lights flicker, but 
that the shaft has not yet broken. For if the torsional 
oscillations were sufficient to cause the lights to flicker, 
the shaft would certainly break after running at this 
normal speed for a few seconds. 

With regard to your correspondent’s remarks on the 
accuracy of the calculation of the periods of these oscilla- 
lations, we feel that we must adhere to what we said in 
our paper, as we are sure that Mr. Leake will see, on 
second thoughts, that the calculation, for instance, of the 
torsional stiffness of a th of shaft of varying section, 
from the drawings, can only give very roughly approxi- 
mate results, especially in view of the fact that we do not 
even know the modulus of rigidity of the material within 
something like 10 per cent. For further reasons in sup- 
port of our assertion, we would again refer him to our 


r. 
i. conclusion, we would say that our object in laying 
emphasis on the question of synchronism was to simplify 
matters as much as — y showing that the danger- 
ous speeds were confined to a limited range on either side 
of the speed necessary for synchronism ; and that hence, 
by making sufficient difference between the speed neces- 
sary for synchronism and the normal speed of the engine, 
large forced amplitudes would thus be avoided, and con- 
sequently there would be immunity from risk of fracture. 
We are, Sir, yours truly, 


E. H. Lams. 
Salford Iron Works, Manchester. JuLius Frita. 





BRITISH AND FOREIGN LOCOMOTIVES. 
To THE Eprtor oF ENGINEERING. 
Srr,—In continuation of my last letter in your issue of 
the 3rd inst., I shall now, with your permission, try to 
point out some of the ways in which I think a very con- 


siderable saving may be effected in the construction of | po 


locomotive engines, and first I would mention the reduc- 
tion of classes and types to a minimum, for while, no 
doubt, a considerable diversity must exist in accordance 
with the requirements of the different services on the dif- 
ferent railways, yet there are certain parts which might 
be common to al and I think the time hascome when 
our home and Indian locomotive superintendents (the 
experience of some of our Colonies being of too recent 
date to expect it) might agree to uniformity in a good 
many of the | parts suitable to the respective countries ; 
which would much facilitate and reduce the cost of pro- 
duction. At present it would appear, to the manufacturer 
at least, that the ambition of every locomotive superin- 
tendent is to have something different to his neigh- 
bour. There can, of course, be not the slightest ob- 
jection to this, so long as railway companies are 
willing to pay for it—and this applies to several things I 
may have to mention, such as the extra finish and f 
sometimes demanded—but to charge our locomotive 
builders with extravagance in the cost, and draw un- 
favourable comparisons with foreign builders on_ this 
account, is scarcely fair ; and Ido think, so far as India 
is concerned, a very much simpler specification, with a 
better system of inspection might, with advantage, be 
instituted ; for why should India, or any other place, 
demand more than our home railways; yet I am confi- 
dent any locomotive builder will tell you Indian railway 
inspectors—usually young men without much experience— 
give mach more trouble than our home men. To me it 
often seemed strange that railways paying little or no 
dividend should be so much more exacting in their 
demands. They waste, too, weeks and months in pre- 
paring most elaborate drawings and specifications, with 
an interminable correspondence about very little some- 
times, and then, again, are about the most exacting in their 
demands for a quick delivery. : f 

my en I consider a great saving might be effected in 
the design of locomotives ; using circles or straight lines, 
where possible, instead of curves; using co! joints or 
coned rings for steam connections instead of faced joints, 
which is the almost universal practice in British-built 
engines. From a long experience of both, I can testify 
that the coned joint is more reliable, and lasts much 
longer than a faced joint. ; 

A good deal of money may be wasted, too, in the un- 


necessary finishing and polishing of rough parts, such as| M. 


brake gear and spring harness, or attachments, merely 
for the look of the thing; for instance, I have actually 
seen in land a chimney (not for exhibition purposes) 
put into a lathe, and the cast-iron top and bottom parts 
turned to bring these flush with the wrought-iron part or 
barrel of the chimney. a‘ : 

Then, again, I have seen case-hardening carried to such 
a degree as to make it itively dangerous, making the 
thinner parts more brittle than steel, without its strength. 

I am sure, also, a saving could be effected by ordering 
as large numbers as possible at ene time, for every builder 




































knows the difference in cost between the first five engines 
and the last five of an order, and could certainly give 
more favourable terms—other eninge being equal— for the 
number. I have known railway companies give an 
er, and then just when it was nearly completed, orsome 
little time after, give another of the same kind. When 
mg, Bago first order they must have known they would 
soon be requiring these engines, and might have stipu- 
lated not to have them delivered before a certain date, in 
which case builders would be only too glad to prepare 
the parts, and have them to fall back upon ata slack 
time, which arrangement would no doubt be very bene- 
ficial to both parties. _ 

Keeping these things in view, then, I am confident our 
builders would be able to supply an equally good engine 
for less money than at present, and be in a better position 
to compete with foreign manufacturers. 

Faithfully F tse 

Crieff, January 6, 1902. . Linton Locan. 








MISCELLANEA. 

ALUMINATE of barium, a compound formed by the action 
of heavy spar on bauxite, is said to be an admirable agent 
for the purification of feed water. It is readily soluble, 
but added to water containing either sulphates or car- 
bonates of lime a double decomposition weet an 
insoluble aluminate of calcium being produced together 
with insoluble sulphates or carbonates of barium. The 

ipitate, which is flocculent, settles readily and takes 
own with it at the same time any organic impurities 
suspended in the water. The neers is said to be 
now — for feed softening in some French and Belgium 
wor! 


In a recent issue of the Journal of the Worcester Poly- 
technic Mr. C. M. Allen describes a novel application of 
the steam-engine indicator, whereby the instrument was 
made to record the work done by an oarsman in a boat. 
The boat to which the instrument was — had a row- 
lock held in position by a system of levers, and could 
move through a distance of about ,*, in. This movement 
was opposed by the spring of the Crosby indicator applied 
to the end of the lever system. The drum of the indi- 
cator was driven by the horizontal motion of the oar. 
The diagrams taken show the effective pull at each point 
of the stroke, and differ much in form when the oarsman 
is a tyro from what they are when he is an exper. 


In a lecture on explosives, delivered to the Tranent 
Literary a last Monday, Mr. Haldane, M.P., who 
is a member of the Explosives Committee, gave some 
interesting particulars of the work so far accomplished. 
Cordite, he stated, was so erosive that a 12-in. gun needed 
relining at a cost of 2000/. after firing 100 rounds. Some 
other countries had, however, succeeded in producing 
wders less damaging to the weapon, and after examin- 
ing these the committee had themselves prepared a 
powder which seemed to be at the hes j least as good 
as the best of the powders now used ab - This powder 
had been within the last few weeks officially adopted, 
but experiments were still in progress with a view to pro- 
ducing a powder not only smokeless, but flameless, by 
adopting compositions which would give rise to CO: in 
place of CO when fired. Mr. Haldane stated that the 
committee on explosives promises to a@ permanent 
body, and one likely to be of the greatest advantage to 


the nation. He _— the present Government great | 4 


credit for the establishment of this committee, and for the 
founding of the National Physical Laboratory. We may 
add that their action in these regards may have been 
a due to the fact that Lord Salisbury is the only 
ime Minister we have ever had with any pretence to a 
competent acquaintance with matters scientific. 


We have just received a catalogue of the mathematical 
works included in the Central Public Library of New- 
castle-on-Tyne. The list includes both modern and 
ancient authors, and much thought has evidently been 
expended in its compilation and arrangement. It would 
seem that the Novocastrians are well provided with 
mathematical literature, since, albhough almost all works 
not purely mathematical have been excluded, the titles 
occupy 50 pages. Some of the works listed date from before 
the time of Newton, and include some early copies of Briggs’ 
logarithmic tables, which we believe still form the basis 
of almost all now in daily use, though some few of them 
have been independently calculated in more modern 
times. The great writers are well represented, the selec- 
tion of Cauchy’s works numbering over 30 volumes. In 
some cases the number of separate works placed under 
an author’s name seems disproportionate to his standing 
as a mathematician, but it is explained in the preface 
that whilst in the case of the older writers complete col- 
lections of their works og eed indexed have been pub- 
lished, this is nob always the case with their successors, 
and it has then been necessary to enter separately each 
mathematical essay printed. Even this explanation, 
however, hardly accounts for the fewness of the works 
entered under the name of the late Professor Sylvester. 


_In a paper recently read before the Glasgow local sec- 
tion of the Institution of Electrical Engineers, Mr. W. 
Morrison gave some interesting particulars of the 
aluminium works at Foyers. The River Foyers, he stated, 
had a catchment area of 100 square miles. To equalise 
the supply, two lochs have been joined by raising dams 
and embankments, so as to form a single loch between 
5 and 6 miles long by 4 mile wide. The storage capacity 
thus provided is sufficient to run the entire plant at 
the factory for 50 days and nights, this reserve being 
ample in all but the driest seasons. The conduit to 
the power-house is a tunnel 84 ft. in diameter, an 
the available fall is 350 ft. The principal plant 
consists of seven Girard turbines, cuuh sammacted te 





vertical continuous-current low-pressure dynamos of 700 
electrical horse-power each, running at 150. revolutions 
per minute. For the class of work on which these ma- 
chines are ouaplared, no governors are necessary, as hand 
regulation suffices. The load factor, erty | for stop- 
es, Spare power, &c., is from 0.9 to 0.95. Twosmaller 
turbines supplying the electric light and driving machinery 
are also provided, and these are fitted with hydraulic 
relay governors. Mr. Murray states that, so far, alumi- 
nium is in practice reduced from its oxide, in spite of the 
fact that were it commerciall ~ possible to use the chloride 
or the sulphide as the electrolyte, there would be a great 
saving of power. Up - the present, however, oo 
operations necessary for the preparation of aluminium 
chloride or a yr have proved too difficult and expen- 
sive ; but should these be substantially improved, a con- 
siderable saving in the cost of producing aluminium should 
result. The voltage needed to decompose the different 
compounds is as follows: Aluminium fluoride, 4.0 
volts; oxide, 28 volts; chloride, 2.3 volts; and sul- 
hide, 0.9 volts. With the oxide the oxygen com- 
bines with the carbon of the anode to form CO, which 
is burnt to the dioxide in the air. As illustrating the 
extraordinary tenacity of the film of oxide with which 
aluminium covers itself when exposed to the air, Mr. 
Morrison said that if in casting the metal, an excess runs 
over the side of the mould ; the film on the overflow is so 
strong, that it acts as if it were a rigid tube, and unless 
broken it may siphon out a considerable quantity of 
metal from the mould. 


Bremupa Fioating Dock.—The Lords of the Ad- 
miralty have given instructions for a trial to be made of 
the new Bermuda floating dock by the docking of a first- 
class line-of-battle ship before the dock leaves England for 
Bermuda. The dock is being constructed at the works of 
Messrs. Swan and Hunter, of Wallsend-on-Tyne, and the 
test is to take place in the Medway, near Sheerness. The 
dock is expected to be completed for delivery next summer, 
and it will be towed to the Medway, where the Chatham 
dockyard authorities are to arrange for a trial to take 
place. The dock, which will be towed across the Atlantic 
to Bermuda, is 545 ft. in length and 100 fo. in width. 








Bacteria EXPERIMENTS AT YORK.—Mr. A, Creer, city 
engineer of York, has presented to the Sewerage Com- 
mittee of the York City Council an exhaustive report on 
experiments in sewage purification which have been 
carried out under his direction at the Naburn disposal 
works. Mr. Creer gives the following reasons for his 
preference for open bacteria beds and continuous filters : 
“*1. The excellent results obtained, as shown by chemical 
analysis; (a) The average purification by the oxygen 
abscrbed test is 84.4 per cent., and is 58 per cent. purer 
than the provisional standard of epee fixed by the 
West Riding Rivers Board ; (b) The average purification 
by ulbuminoid ammonia test is 90 per cent., and is 49 per 
cent. purer than the standard of purification fixed by the 
West Riding Rivers Board. 2. The filtrate is non- 
putrescible. 3. The system is adaptable for larger quan- 
tities per square yard than any other experiment, and is 
thus as well able to deal with storm water as with crude 
sewage. 4. There is no loss of liquid capacity in the filter, 
though in all probability the filtering material may re- 
uire renewing ; this, however, will depend, to a con- 
—— d on the quality and suitability of the 
materia Figg 





Ovr Locomotive Exports.—The past year was a pro- 
gressive period in the history of our locomotive exports. 
The value of the shipments for December was 216,989/.. 
as compared with 160,231/. in December, 1900, and 
139,0622. in December, 1899. Ib will be seen from the 
annexed Table that the exports considerably increased in 
December to South America, British South Africa, and 
British India, although they fell off, to some extent, to 
Australasia : 


Country. 


| Dec., 1901. | Dec., 1900. | Dec., 1899. 
: £ £ £ 
South America... --| 81,303 8,756 | 7,711 
British South Africa | 64,039 4,318 | 14,457 
British India | 42,765 88,714 | 88,356 
Aus 12,097 20,826 | 792 
} 





It will be seen that the demand for locomotives upon 
South African account has especially improved, and this 
improvement continued pretty well all through last year. 
The value of the locomotives exported in 1901 was 
1,949,9102., as compared with 1,496,8497. in 1900, and 
—- in 1899. The principal exports were made as 
ollows : 


Country. 1901. 1900. 1899. 





£ £ 
Spin .. is rv 69,721 | 57,972 30,285 
Othee European countries} 219,20) 205.848 | 175,297 
South Averica ..  ..| 270,126 | 228.787 | 182,689 
British South Africa 281,158 | 80,064 | 35,554 
Australasia .. —.: 350,328 | 206,298 | 98,888 





Progress was accordingly made last year all along the line. 
This was especially satisfactory, so far as South Africa 
and hut were concerned, as strenuous attempts 
have been made to find outlets for American locomotives 


d | in these parts of the world. Even to the United States 


we sent locomotives to the value of 3630/7. last year, as 
compared with 9097. in 1900, and 30172. in 1899. 
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REFRIGERATING PLANT. 
CONSTRUCTED BY MESSRS. DUNCAN STEWART AND 00., LIMITED, GLASGOW. 







































































Tue electrically - driven carbonic-acid compressor 
refrigerator shown by Messrs. Duncan Stewart and 
Co., Limited, of Glasgow, at the late Glasgow Exhi- 
bition, and illustrated above, has an ice - making 
capacity of 5 cwt. per 24 hours. It is driven by an 
electric motor of 2.5 kilowatts rating, through a 
single spur and pinion gear having a speed reduction 
of 1 to 10. In order to diminish noise and vibra- 
tion, the pinion is of raw hide, while the spurwheel 
is of cast iron. The carbonic-acid and brine-circulating 
pumps are both driven from the same crankshaft ; the 
former with axis vertical, and the latter with axis 
slightly inclined to the horizontal. Each is bolted toa 
box-shaped casting, which also contains the condenser 
and refrigerating coils. The maximum pressure at- 
tained in the CO, pump is 80 atmospheres, and special 
attention is paid to the packing, so that it is compara- 
tively frictionless and perfectly gas-tight. The lubrica- 
tion used is glycerine, which is forced into the working 
parts by a lubricator, also attached to the main casting. 

The whole machine, which is self-contained and very 
compact, can be used either for ice-making or cold 
storage. In the former case the ice-box, with the neces- 
sary coils, is placed as near the machine as possible, and 
in the latter the insulated refrigerating-room adjoins 
the machine, and contains the brine-circulating coils. 





ON A LEAF-ARRESTOR FOR THE WATER 
SUPPLY OF A TURBINE. 


By the Eart or Rosse. 


Havinc recently erected a turbine for the working of 
an electric light installation at Birr Castle, I found, as 
I had anticipated, that much trouble was caused 
throngs the screen in the supply-race becoming choked 
with fallen leaves; so much so that, though the area 
of the screen is 96 square feet for a 16 norse-power 
wheel (practically worked to less than half that power) 
with 8 ft. fall, in one hour the output in charging 
accumulators was reduced to less than half. In fact, 
it may be said that when the “ fall of the leaf” had 
begun the turbine required constant attention. 

Accordingly, a device was adopted for remedying 
the evil. Its success far exceeded my anticipations, 
so much so that now the turbine would go the whole 
day untouched without decrease of output from the 
cause mentioned, 

The apparatus consists of a dram or cylinder of 

















wire gauze of §-in. mesh (extending from 

a little above the bottom of the supply- 

race to above the surface of the water) 

34 ft. in diameter, and, say, 5 ft. in 

height, supported upon a frame and re- 

volving slowly round a vertical axis. This is 
fixed in the centre of the supply-drain above 
_ the fixed screen. ‘he supply-drain is closed in 
on each side with vertical boards. On the side 
on which the surface of the drum moves up- 
stream the planking is — and is carried 
as near to the gauze as possible without touching. 
On the other side it is double, with a space of 
some 10 in. between. The upper of these plank- 
ings does not come to within some 3 in. of the 
gauze, to leave room for leaves or other small 
solid matter to pass. The lower or down-stream 
one is carried as close as possible to the surface of 
the drum. The space between the boardings forms 
the entrance to a channel for carrying off the leaves 
and the water necessary to convey them. The leaves, 
floating down, come into contact with the gauze, are 
retained there by the current, and are carried round 
by it past the first planking or diaphragm, where, on 
the current becoming reversed in direction, they fall 


Fig./. 
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off and flow down the side channel and into the tail- 
race. Such is the apparatus in its experimental 
form. It may very possibly be improved upon, but 
it seems to answer the for which it has been 
designed. It is not contended that all the leaves are 
directed to the side channel, but probably at least 
95 per cent. of them. It has not been foun: oe 
to close in the bottom of the drum, and a space of, 


bottom of the supply-drain and the drum to relieve 
the hydrostatic pressure in the event of the drum 
being accidentally stopped, and as a consequence be- 
coming choked with leaves, For the sake of simplicity 
of construction the passage for abstracting pn, std 
was made straight and normal to the drum’s surface. 
Probably, if curved somewhat to meet the current, 
the removal of pieces of stick, straws, and other longer 
bodies might be facilitated ; but it is doubtful if the 
removal of leaves would be rendered more complete 
thereby. 

The drum is driven at the required speed by means 
of wire ropes on a series of pulleys from the turbine 
shaft. A rough measurement showed that when the 
water wasted through the side channel was 4 per cent. 
of the whole, the action was quite satisfactory ; below 
that — the leaves. still left the drum, but 
tended to stick in the side channel, which, it may be 
remarked, is made of boards, not planed or smoothed. 
Leaves were supplied plentifully, and eight or nine 
were found to pass through to the turbine in 15 
minutes. The number passing — the side channel 
must have amounted to several hundred, though they 
were not counted. 

The drum revolves once round its axis in 34 
seconds. A working model has been constructed 
which shows the action, but from various causes, 
including the greater capillary forces on a small 
scale, it is much less efficient than the full-sized 
apparatus, which has now been in action for several 
months. 

Nore.—There seems to be no reason why the appa- 
ratus should not work as well in the form of a disc in 
place of a drum, but this has not yet been tried prac- 
tically either in full size or as a working model. 





Since the above was written further tests have been 
made of the minimum waste of water through the 
side channel. With 3 per cent. the apparatus is still 
efficient ; with 1 per cent. only of the water ing to 
the turbine the leaves still generally leave the gauze. 
The efficiency is rather limited by accumulation of 
leaves in the passage after leaving the drum, the 
smallest roughness in the sides and bottom of the 
passage leading to accumulations when the current is 
insufficient to sweep them out. Improvements may, 
however, be made in this respect in the apparatus as 
at present erected. No trouble has been found here 
during the fall of the leaf, however, even in 12-hour 
runs of the dynamo, 





INDUSTRIAL NOTES. 
THE important conference on Old- Pensions, to 
be held in Exeter Hall at the middle of this month, is 
well timed in so far as Parliament is concerned, for 
its sittings will fit in with the meeting of Parliament 
for the Session of 1902. The Joint Committee which 
has convened the conference is composed of repre- 
sentatives of co-operative societies and trade unions 
only, as the friendly societies prefer to act alone, or 
in concert with each other. ith a view to facilitate 
the proceedings at the conference the Joint Committee 
has had under consideration a number of schemes 
which have been shadowed forth in more or less detail. 
The Committee has summarised briefly ten schemes, 
all of which, it appears, are in operation in gr 
countries, in a more or less complete form, from the 
standpoint of the advocates of a system of peioke 1 
_— in this country. These are described as: (1) 
hat in operation in Denmark ; (2) in Germany ; (3) 
Mr. Chamberlain’s scheme ; (4) Mr. Charles Booth’s 
scheme ; (5) House of Commons (Committee’s) scheme; 
(6) Rev. Frome Wilkinson’s scheme; (7) Mr. Gra- 
ham’s scheme; (8) the Friendly Societies’ scheme ; 
(9) Mr. Woods’ scheme ; (10) the Parliamentary Com- 
mittee’s scheme. The last-named has been recom- 
mended, in the agenda of the conference, to the 
favourable consideration of the delegates. Its basis 
is as follows: (1) To be non-contributory ; (2) uni- 
versal in application ; (3) to be paid out of the Ex- 
chequer, at sixty years of age, at the rate of 5s. per 
week each recipient. The agenda will doubtless be of 
great help to the conference, as the various = 
are put forth in sufficient detail to enable the delegates 
to grasp an outline of the schemes in operation, and 
Kined suggested as improvements suitable to the United 
ngdom. 
The friendly societies are not a upon a scheme 
universally applicable, but the Joint Committee made 
suggestions to the effect that all British subjects, 
sixty-five years of age, who can prove that they have 
been industrious and reasonably provident, shall have 
a pension of 5s. per week. The executive council of 
the Ancient Order of Foresters has issued an address 
on the subject, because of the ‘“‘ determined attempt 
which is being made again to force the question of old- 


age pensions to the front, and the endeavour to commit 
the National Conference of Friendly Societies to the 
rinciple of State aid, mainly as a result of Mr. 
hamberlain’s speech at the last dOnference of the 





say, 1 ft., has purposely been left open between the 


National Order of Oddfellows.” The address points 
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out that the time for presring the question is in- 
opportune by reason of increased taxation, even if 
the scheme of the Colonial Secretary were advisable or 
necessary. It also points to the fact that there will 
always be thriftless people ; for these the poor law at 
resent suffices. It urges that all new members of 
riendly societies shoul y a contribution towards 
a pension, and provide facilities for the present members 
to take up the higher benefits. The Committee proposes 
that before any further action is taken in the direction 
of committing the National Conference to any scheme, 
or to the principle of any such proposal, the Conference 
should consider whether State aided pensions would 
not be detrimental to the best interests of friendly 
societies. If the Conference decides in favour of the 
rinciple, it is urged that no scheme should be pre- 
erred, so as to leave the societies quite free in their 
action. The Foresters are opposed to State aid in any 
form yet suggested. 

The National Committee of Organised Labour is 
wholly opposed to the proposal for subsidising friendly 
societies 7) the matter of old-age pensions. Its 
reasons are embodied in a manifesto just issued, the 
chief being, briefly summarised, as follow: 1. It 
states that the population of the United Kingdom 
is 40,000,000 ; of these only 5,217,261 are members of 
friendly societies—forty millions to endow five and a 
quarter. 2. That many friendly societies are in- 
solvent on their pension side, and it is bad statesman- 
ship to endow-finsncial insolvency. Under this head 
the figures relating to several societies are quoted in 
support of the allegation of insolvency. It adds: “If 
the State endows friendly societies, it must guarantee 
their solvency, control their management, and ipso 
facto create a privileged and pauperised class.” 3. 
Because in many parts of the United Kingdom friendly 
societies do not exist; in localities where es are 
low they do not flourish. It claims that the poorest 
would not participate in the subsidy. 4. Because a 
large number of workers are unable to join a friendly 
society by reason of physical unfitness—‘‘ not being 
able to pass the doctor.” These, it adds, would be 
taxed to pay for the gees 5. Because women are 
excluded from many friendly societies. 6. Because 
the ill-paid would be taxed to pension the well-paid. 
7. Because the only os system of pensions is 
by direct State and | aid, drawn from taxation. It 
would not be difficult to answer most of the above 
objections, but, such as they are, they are here re- 
produced in order to show how apparently irreconcile- 
able the views of workmen are on State pensions. If 
the workmen’s friends and advocates, who are thought 
to be specialists on such a question, disagree, who 
shall decide? The working classes are to be the re- 
cipients of State pensions, but are opposed as to 
methods. 





The New Year’s motto of the Ironworkers’ Journal 
is, ‘‘ Every man a member of the union, and every 
member a man.” Not a bad motto, if broadly and 
rightly understood. The Journal reports the meet- 
ings, p ings, and conclusions in the last month 
of the year, one matter being the necessity for an 
alteration in the sliding-scale basis in operation in the 
Midlands. Hitherto certain classes of iron and steel 
have been excluded in the accountants’ statement ; the 
men declare in favour of all classes and sections being 
included. Doubtless this subject will be discussed in 
due time by the Midland Wages Board. The Com. 
mittee appointed by the North of England Board of 
Conciliation and Arbitration in the Iron and Steel 
Trades to investigate the dispute in connection with 
the South Durham Steel and Iron Company, Limited, 
Malleable Iron Works, reported thereon to the Board, 
and the Standing Committee adopted the report on the 
award in the case, which was favourable to the men. 
At the Jarrow Works a claim was put forward for a 
reduction in certain cases, because of changes at the 
works; the matter was referred to a committee to 
investigate. The Journai reports the views of Mr. 
Dorman, of Middlesbrough, as to American competi- 
tion with Cleveland. His views, the result of a visit 
to America, seem to be that while we have much 
to learn, British trade is not threatened to the 
extent which many suppose. Still, he points out 
that our American competitors are ahead of us in many 
respects. There is also a report as to the educational 
advantages in Germany over those in England ; in the 
former the skilled workmen have & start in their know- 
ledge of the technique of the workshop and their work. 
It is well that these matters shauld be discussed in the 
monthly reports and journals of the British trade 
unions. 


The report of the National Union of Boot and Shoe 
Operatives, in reviewing the situation, states that 
trade is slack in peg f of the chief centres. It goes on 
to comment upon the recent charges against trade 
unions of countenancing a restriction of — and 
opposition to machinery. It denies the allegations 
utterly, thus: ‘‘ We here deliberately deny that there 
is any truth in such a statement.” The opposition to 


the use of new machinery at Rands, Northampton- 





shire, is not here officially referred to, but it appears 
that the opposition was started by non-union work- 
men, and was not countenanced by the union at all. 
This seems to be proven by the fact that the employers 
struck against went to Kettering, a town thoroughly 
devoted to unionism, to carry on their work. The list 
of disputes recorded in the past month is short, and the 
disputes are not serious ; that at Rands is not somuch 
as mentioned, showing that it is not in connection with 
the union. But of six disputes enumerated, five were 
arranged by the officers of the union and the employers 
amicably ; one was on th» point of settlement by arbi- 
tration. The union supports the action of the Parlia- 
mentary Committee as regards the Taff Vale case, and 
the case of picketing at Blackburn. It sends three 
delegates to the Labour Conference on Old-Age Pensions 
to be held in London. On the question of machinery 
and output there isa movement on foot for an all- 
round conference on the subject by the employers and 
workpeople in the boot and shoe industries ; the union 
favours it, as‘ do also some of the largest employers 
in the trade. 





The public has been painful'y reminded of the con- 
tinued existence of the dispute of the Penrhyn quarry- 
men with the management of the slate quarries by 
another outbreak of riotous proceedings at Bethesda, 
in the shape of demonstrations against the men im- 
ported, and those locally connected resuming work. 
It was thought to be necessary to call in the aid of 
the military in order to avert collisions which might 
have been disastrous. Of course there will be differ- 
ences of opinion locally as to the policy of calling out 
the military, but the local authority responsible for 
the peace of the district deemed such a step advisable, 
and they will be called upon to defend their action, as 
the cost will fall upon the rates. But the one preg- 
nant fact remains—that violence, coercion, and intimi- 
dation never yet advanced the cause of labour. On 
the contrary, they have always retarded it. Such out- 
breaks only give excuse for tightening the law applic- 
able to disturbances. All such instances will be 
marshalled as reasons for resisting any amendment 
of the law when the question arises in Parliament 
over the recent decisions in the House of Lords, as 
the matter will have to be discussed at an early date. 


One of the first of many cases likely to arise out of 
the recent decisions in the House of Lords has arisen 
in West Hartlepool. A member of: the Builders’ 
Labourers’ Union sued the union for strike pay. He 
stated at the County Court that he was compelled to 
join the union a year ago. At Whitsuntide, 1901, a 
strike occurred, and he had to come out. He re- 
ceived strike pay for some weeks, and was then re- 
fused it, because he had refused to do picketing work, 
and, as he alleged, intimidate other workmen. The 
union pleaded non-liability, as the rules stated that 
a member was not entitled to strike pay unless a 
member for six months. Case dismissed. 


The position of the iron and steel trades in the Wol- 
verhampton district was one of quietude and general 
suspension last week, the mills and ~— having only 

tially resumed operations since closing for the 
Christmas and New Year’s holidays. The complaint is 
that new business is coming forward very slowly. 
Some leading firms still have uncompleted contracts to 
work off, but generally the order books of finished iron 
makers are mostly nearly clear of orders. Very little 
active business was expected until after the New 
Year’s quarterly meetings in the current week. Con- 
sumers and merchants hope for concessions, but 
whether they can be made to any extent, with the pre- 
sent cost of fuel and high price of crude material, seems 
to be somewhat doubtful. There is very little to 
report as regards the engineering and allied trades, or 
as to the hardware industries, all of which were greatly 
interfered with by the holidays. But generally the 
position is not unfavourable and the prospects are not 
altogether discouraging. 








In the Birmingham district there was but a small 
attendance at the iron market; business was slow, 
being still affected by the holidays. Transactions in 
finished iron were very quiet, and prices seem to show 
a lower tendency. kers of common bars complain 
of German competition, and also that smelters keep up 
the prices of pig iron much above what users think it 
should be. But the smelters reply that fuel is dear, 
and point to the low state of the stocks as a reason for 
present rates. The engineering and allied industries 
remain about the same, but all were affected by the 
holidays. The other iron, steel, and metal-using in- 
dustries vary in activity, but for the most part they 
continue fairly busy, though in some there is slack- 
ness, more or less palpable. 





The engineering and allied industries throughout 
Lancashire continued to be exceedingly quiet up to 
the close of last week, very little work being done. 
There is therefore very little to report as regards 
changed conditions. The complaint is that there is a 





continued steadily decreasing weight of new orders 
coming forward. The prospects for the present year 
are not a as very favourable, for, with the 
exception of the electrical engineering industries and 
the locomotive building branches, a period of quie- 
tude isexpected. There is, however, a good deal of work 
on hand, and uncompleted orders in other branches, 
but in the establishments concerned there will be a 
slackening off unless new orders come forward to 
replace those running out. Very little business was 
done in the iron and steel industries, the inquiries 
being insufficient to test prices. It was considered 
very doubtful whether any reductions would be made 
at the ensuing quarterly meetings in the official 
quotations. 


It is reported that the Amalgamated Society of 
Engineers have made overtures to the United Machine 
Workers’ Association to join forces, by the former 
absorbing the latter. By certain alterations in the 
rules of the Engineers they were able to offer favour- 
able terms to the machine workers if incorporated. 
The council of the latter body consulted their 58 
branches as to whether negotiations for amalgamation 
should be opened with the Engineers for that purpose. 
The returns of votes show that 56 out of the 58 
branches replied, the voting being 702 for negotiations 
and 1358 against the proposal. There are about 4000 
members in the association, and of those 2060 voted. 
In only two districts was there a majority in favour 
of negotiations being entered into, but in these the 
proportion of members voting was small. 


On Saturday last, being the first Saturday in the 
New Year, the textile operatives left work at 12 o’clock 
noon, in accordance with the provision in the new 
Factory and Workshop Act. There was a good deal 
of cheering at many of the mills as the operatives, male 
and female, left work. By some employers the new 
rule is much disliked ; but in the majority of cases the 
employers quietly acquiesce. 








The Royal Commission on the coal supplies of the 
United Kingdom is a strong one. The (or ethol of 
the Great Northern Railway Company, Mr. W. L. 
Jackson, M.P., is one; coal-owners, coal exporters, 
mining engineers, geologists, ship-brokers, and two 
representative working miners complete the list. Mr. 
Ralph Young, of the Northumberland Miners’ Associa- 
tion, and Mr. W. Brace, of the South Wales Miners, 
are the two working-men representatives. 





The strike of colliery enginemen in parts of South 
Wales has ended, after a short cessation of labour, by 
concessions on the part of the coalowners equivalent 
to the men’s demands. Some 12,000 miners been 
thrown out of work by the stoppage. The demand 
of the men was for 4s. 9d. per day without a bonus ; 
the employers offered 4s, 6d. with 3d. bonus ; but 
4s, 9d. per day was conceded, all allowances and 
bonuses to cease. 





The Scottish miners in conference, representing 
57,000 men, have decided to pay ls. per annum to the 
British Federation for Parliamentary representation, 
and that the Scottish executive shall recommend the 
candidates to be men in mining constituencies in Scot- 
land. The chairman made a curious remark as to the 
Eight-Hours’ Bill: If, he said, it is much longer delayed, 
there will be a demand for seven, or even six hours. 
If eight cannot be gained—how can six or seven? 
He added that three-fourths of the Scottish miners 
now work on the eight-hours’ system. 





The master builders of Bristol have given notice of 
a reduction in wages of a penny per hour in all 
branches, which is equivalent to a weekly reduction 
of 4s. for all operatives. The existing agreement 
provides for six months’ notice, so that there may be 
ample time for peaceful negotiations if that notice be 
adhered to. Slackness of trade and an overflow 
labour market are the reasons alleged for the pro- 
posed reduction. 





The strike of the Edinburgh tramway employés for 
an increase of pay by reason of the i service has 
resulted in an offer of an advance of 2s. per week, 
with time-and-a-half for Sunday labour. he agree- 
ment to continue for a year. The trades council and 
the strike committee recommend the men to accept 
the terms and resume work. 





The new working agreement arranged by the Engi- 
neering Employers’ Federation and the three societies 
specially concerned has been recommended to the men 
for acceptance by the executives of the three bodies. 
It is not, they say, quite so good as they had a right 
to expect, but it is better than the terms in the exist- 
ing agreement made at the close of the lock-out in 
1898. Provisions are inserted for averting strikes and 
lock-outs by conferences, &c. 


There is considerable unrest in Spain just now. 
The strikes at Barcelona threaten to Peooe general, 
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Already they have spread to Madrid and other centres. 
Collisions with the military have occurred at several 

laces, and many persons have been injured. It is to 
to feared that political motives have much to do with 
the disturbances. The carters, tramway men, metal- 
workers, riverside and quay workers, appear to be 
mixed up with the disputes, but some concessions have 
been made in certain branches, and the men have 
resumed work, 





ALLOYS OF COPPER AND TIN. 
The Microscopical sane of the Alloys of Copper 
a in.* 


This is an Appendix to the Reports of the Alloys 
gos Comuatteee.) 


By Mr. Witt1aAM CAMPBELL, B.Sc. (Durham), of Columbia 
University, New York, late of the Royal School of 
Mines, London. 

(Continued from page 30.) 


Preparationof the Alloys.—1. Slowly Cooled.—Each alloy 
weighed 200 grains. In the case of those alloys contain- 
ing up tol per cent. of copper, the tin was first melted 
under potassium cyanide ina small clay crucible, and 
copper added in the form of foil (electro copper contain- 
ing 99.8 per cent, Cu). It was found that the copper 
quickly dissolved in the tin. A large amountof the alloy 
containing 40 per cent. Cu, 60 per cent. Sn, was carefully 
prepared by melting the nag ord first and then adding the 
tin. From this the alloys between 1 and 40 per cent. Ca 
were prepared by adding the requisite amount of tin. In 
each case the alloy was melted first under potassium cya- 
nide and carbonate, and the tin added afterwards. In the 
case of the alloys containing above 40 per cent. Cu, the 
copper was melted and then the tin added. The crucible 
was well shaken in order to thoroughly mix the contents, 
and was then taken out of the fire and allowed to cool 
slowly on top of the furnace in the open air. When cool, 
the cyanide was washed away and the button taken out, 

2. Cast.—When the alloys were cast, a thick iron mould 
was used cold. The alloy was melted as before, and when 
fluid was poured into the mould. The resulting ingot was 
about } in. thick. When the alloy contained only a small 
percentage of copper, the greater portion of the cyanide 
was first poured off, because ib was found that it retarded 
the cooling when poured into themould — with thealloy. 

3. Furnace - Cooled.—Each alloy weighed about 800 
grains, and was prepared as before. When the alloy was 
thoroughly melted, the crucible and contents were placed 
in a hot, large crucible containing charcoal powder, this 
outer crucible being in place in a hot fire. The lid was 
put on the crucible, and the fire was then banked up with 
ashes, the dampers were closed, and all draught stopped. 
In 24 to 36 hours the fire had died out, and the crucible 
and contents were taken out (see Fig. 110).+ Ia this 
way extremely slow oo was obtained, the effect 
of oxidation minimised, and the size of the crystals and 
structure in general increased, in some cases by ten dia- 
meters. 

Cutting, Grinding, and Polishing.—The alloy was cub 
with a saw, and a smooth surface was obtained by draw- 
ing it downwards over the face of a smooth-cut file held 
vertically, the tang pointing downwards.{ The next 
stage of the operation consisted in rubbing the specimen 
on sheets of emery paper, varying from 2 to 0000 in fineness. 
The papers from 0 to 0000 were moistened with paraffin 
ol. If the papers are attached to a quickly-revolving 
wheel, a great amount of time and labour is saved. On 
each paper the rubbing was stopped error | the 
marks of the previous paper had been obliterated. In 
some cases, the rougher grades of emery paper could be 
omitted, and the surface ground down upon a fist Turkey- 
stone, using paraffin oil to moisten it. The specimen 
was next polished on broadcloth with rouge moistened 
with oil, using practically no pressure. In the case of the 
alloys containing only a small percentage of copper, it 
was found that the best way to obtain a good polish and 
to remove the scratches due to the emery, and at the 
same time to prevent the spreading of the softer metal, 
= bs use diamantine powder and oil, and to polish with 

e finger. 

Etching.—The specimens were next 
and thoroughly soaked, then washed, and placed in a solu- 
tion containing 1 per cent. nitric: acid in water. In about 
30 seconds the acid brings out the structure. The speci- 
mens were then taken out, washed, dipped in 1 per cent. 
hydrochloric acid to. remove oxide of tin, were again 
washed, soaked in alcohol, and dried. If the structure 
was not fully developed, the specimen was again etched. 
When the alloys contain a ry percentage of copper, 
considerably stronger acid must be used for etching. 

Isolation of Crystals in the 1 to 40 per Cent. Cu Alloys.— 
The es 4 was placed in an ordinary gold-parting tube, 
filled with 10 per cent. nitric acid, and allowed to stand 
till quite disintegrated. The acid was poured off and 
the residue washed. Ten per cent. hydrochloric acid was 
used to remove the oxide of tin remaining, but great 
difficulty was experienced in getting rid of the last traces. 
The crystals were then washed and dried. In most of 
those furnace-cooled alloys, of which the eutectic formed 
considerable part, a dark powder was obtained together 
with the crystals. Under the microscope the powder 
was seen to consist of minute bright plates with eo 
borders. Their colour was the same as those of the 


_— in alcohol 





* Paper read before the Institution of Mechanical 
Engineers. 

t This figure will be published later on. 
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bright crystals, and it is probable that they were one of 
~ ee of the eutectic. , ‘4 

etails a escription of Figures.—Figs. 3 and 4, page 
29 ante, show the recorder of the pyrometer, front and 
back view, which explain themselves. The whole in 
place and in working order is seen in Fig. 5. 

Fig. 1, page 28 ante, is the reer ge curve of the 

copper-tin series by Dr. A. Stansfield, published in the 
Fourth Report of the Alloys Research Committee. 
_ Fig. 2, page 28 ante, is the composition curve of crystals 
isolated from alloys containing from 1 to 40 per cent. Ca, 
the relation of the percentage of comper in crystals to 
that in the whole alloy being plotted. The change in 
direction at 8 per cent. Cu is due to the introduction of 
the new constituent at that point. The curve can only 
be approximately right, due to the great difficulty in 
isolating the crystals in a pure state. 

Unless otherwise stated, the alloys have been slowly 
cooled on furnace top, and the magnification is 20 dia- 
meters [18 diameters as reproduced in engravings], ver- 
tically illuminated. The lettera f. c. denote furnace cool- 
ing ;.0. = oblique illumination; v. = vertical illumination. 

0 to 1 per cent. Copper.—On the addition of even 0.1 
per cent. of Cu to tin, a new constituent surrounding the 
grains of tin can be distinguished. the percen of 
copper increases, the amount of enveloping material in- 
creases also, and the tin grains decrease in size and 
number, until about 1 per cent. Cu they entirely disap- 
pear. 

When these alloys are cast, the grains of tin are greatly 
reduced in size. It appears, also, that in crystallising 
out the tin retains some copper, or else that the eutectic 
contains more copper than when slowly cooled, because 
the proportion of grains of tin to eutectic in the case of 
those alloys which have been cast seems greater than 
when slowly cooled. Again, with 1 per cent. Cu the 
cast alloy shows no signs of the bright crystals 
— are clearly seen when the alloy is cooled in the 

urnac?. 

Fig. 6, page 62, shows an allcy containing 0.25 per cent. 
of Cu, in which the grains of tin are seen enveloped in a 
dark constituent, the eutectic. E 

Fig. 7 is a 0.5 percent. Cu alloy. The grains are much 
smaller than before, and are surrounded by a considerable 
amount of eutectic. 

Fig. 8 is the same cast inaniron mould. The grains 
are very small, and the relative proportion of eutectic is 
greatly diminished. 

Fig. 9. The copper has been increased to 0.75 per cent. 
The tin appears as dendrites and irregularly-shaped 
grains. Most of the field is covered by the eutectic, in 
which the grains and dendrites of tin are seen to have 
crystallised. The dendrites have long axes with project- 
=o round, elliptical, and club-shaped. Si 

ig. 10 shows a curious structure often met within 1 
per cent. page 0 

Fig. 11 in the same deeply etched. The fa gr minute 
plates are probably those of the eutectic, which in places 
are abnormally large. It is possible that they may be the 
initial crystallisation of the bright constituent which 
appears distinctly when the alloy is furnace-cooled. : 

ig. 12 shows the 1 per cent. alloy f.c. The eutectic 
point has been d. That is to say, there is more 
copper present than necessary to form the first eutectic 
of tin and copper. In the ground-mass occur small 
bright acicular crystals, whose section is rhombic. In 
many cases they are hollow, and are often terminated b 
long pyramids. a lish extremely well, are steel- 
coloured by ordinary light, but appear white by vertical 
illumination. They are hard but not very brittle, and 
easily polish in relief. E:ching with dilute acid does not 
affect them, and on exposure they only oxidise slightl 
to a pale yellowish colour. Their width varies from ;t 
to ,$;th of an inch. They contain about 34 per cent. Cu. 
As they are but fewin number in the 1 per cent. alloy, the 
eutectic must contain almost 1 per cent. of copper. A 
vertical section of the alloy was weighed, dissolved in 10 
r cent. nitric acid, the oxide of tin got rid of by weak 
ydrochloric acid, and the resultant crystals weighed, but 
not the trace of dark powder obtained with them. Taking 
their oy epee as 34 per cent. Cu, 66 per cent. Sn, we 
can find the — of copper contained in them, and 
hence the weight and percentage of copper in the 
eutectic. This proves to be 0.9 per cent. — 

Fig. 13 is the upper part, near the outside, of a 1 per 
cent. alloy. ; 

Fig. 14 shows crystals isolated from a 1 per cent, alloy. 
They are the largest obtained as yet. 

When the 1 per cent. alloy is cast, the mass appears to 
be homogeneous. se 

1 to 8 percent. copper.—As the copper is increased from 
1 to 8 per cent., the bright hollow rhombic crystals become 
more and more numerous. At first théy occur isolated, then 
they tend to form groups which speees in sections as three 
and five-rayed stars, composed of single lines of crystals. 
As the percentage of copper increases, these stars become 
more complex, each ray bsing composed of more than one 
line of crystals, The crys become more ragged and 
less clearly defined, due for the most part to parallel 
growth. 

Casting produces a network of very fine crystallites, 
which tend to set along definite directions forming 
skeleton crystals. These become more and more inter- 
fering as the percentage of cones approaches 8 per cent., 
and the individual crystallites become larger. On 
separation by 10 per cent. nitric acid, a black powder 
is left behind after the oxide of tin has been removed. 
Under the microscope this appears to be composed of 
fine plates, which are evidently the crystallites. 

Cooling in the surface greatly increases the size of the 
bright crystals, and diminishes their number propor- 
tionately, but does not alter their other characters. 





With 1.3 per cent. Cu bright needle-shaped crystals are 


seen, and under the microscope the fisld appears very 
similar to-Fig. 12. 

Fig. 15 represents a 2.6 per cent. Cu alloy. The 
crystals have greatly increased in number, and tend to 
form groups, many of which in sections show an axis 
with three arms equally inclined, and which in the 5 per 
cent, alloy (Fig. 16) are clearly seen as teristic six- 
rayed stars, The crystals in section are horse-shoe 
shaped, being generally hollow. Their rhombic shape 
is seen in Fig. 17, which isa 5 per cent. alloy furnace- 
cooled, in which the crystals happen to be cut across their 


long axis. : 

igs. 18 and 19 show several crystals isolated from 
5 per cent. alloy f.c.; they are similar to those from 1 per 
cent. alloy f.c., but tend more to parallel growth. 

Fig. 20 is a 5 per cent. alloy cast. The whole mass is 
composed of a fine network of minute crystallites. Six- 
rayed stars are seen, each ray forming an axis of crystalli- 
sation, from which bands of fine crystallites proceed till 
they meet and are continuous with those from the next 
ray or axis. The whole network or web is a true skeleton 
crystal, the crystallites of which all tend to set in definite 
directions. In other parts of the field figures of rhomboid 
form are seen, composed of bands of crystallites parallel 
to the boundaries. 

Fig. 21 shows the 8 per cent. Cu alloy. The crystals 
spread across the whole field, and are more irregular in 
shape than in the case of the 5 per cent. alloy. Six-ra; 
stars are frequent, but each ray is composed of more 
one line of crystals. 

Fig. 22 shows the same when cast, the crystallites being 
much larger and thicker than in the 5 per cent. alloy, 
Fig. 19. There is an evident tendency to crystallise 
along certain directions as before, but as the crystals 
occur closely together, it is only in places that definite 
figures are seen. 

9 to 40 per cent. Cu.—With 9 per cent. of copper a 
new constituent crystallises out in forms similar in section 
to the crystals in the 1 to 8 per cent. alloys, but differin 
from them in never occurring hollow. On oxidation it 
becomes very dark, and is easily distinguished from the 
other two constituents of the alloy. In form it is plate- 
like, and specimens show a tendency to crystallise 
as basal crystals, probably rhombic : around it crystallises 
out the bright constituent characteristic of the 1 to 8 per 
cent. alloys, either as a rough envelops of fairly uniform 
thickness, or as projecting crys In the case of the 
slowly-cooled alloys containing about 9 per cent. Cu, the 
difference between the constituents of the crystals can 
only be seen under high powers, when it is easily distin- 
guished by its colour; but when between 20 and 30 per 
cent, Cu is ed, oxidation shows a darker centre or 
core to the crystals. The probable reason why the new 
constituent cannot be easily made out in the lower alloys 
is because it does not readily oxidise. As the copper in 
the alloy increases, the copper in the new constituent 
increases, and its freezing-point rises, ib becomes — - 
tionately more oxidisable. The series is best studied 
when furnace-cooled, when the new constituent can 
readily be seen forming the core of composite crystals. 

As the copper approaches 40 per cent. the magne: 
crystals are grouped together in parallel bunches, until 
at 40 cent. Cu they are very thick, and cover more 
than half the field. In the eutectic between them the 
small, bright, hollow crystals are seen. 

Casting masks the composite character of the crystals, 
if, in the lower percentage, ib does not destroy it, for 
under 20 per cent. Cu the crystals cannot be resolved into 
two components under high powers. On dissolving out 
the eutectic by the dilute nitric acid (1 in 10), in the case 
of the alloys near 9 per cent. Cu a black powder is left 
behind, and in the case of those near 40 per cent. a spongy, 
brittle framework of crystals. The black powder consists 
of fine plates which go to build up the skeleton crystals, 
as in the cast alloys containing from 1 to 8 per cent. of 
copper. 

Fig. 23, page 62, shows a 10 per cent. Cu alloy. Under 
high powers, the central core of many of the bright 
crystals is seen to be of a darker character, whilst from 
the side grow out crystals of the bright constituent. 

Fig. 24 shows aun isolated crystal from the 10 per cent, 
f.c. alloy. It shows the method of growing - pel 
groups, forming in this way a large skeleton crystal. 

Fig. 25 shows a 10 pertent. Ou, fc. The characteristic 
horseshoe or hollow crystals are abundant. 

Fig. 26 represents a rough section of the same alloy, 
which was exposed to the atmosphere for some time ; 
the composite nature of these larger crystals is clearly 
seen. 

Fig. 27 shows the same alloy cast. There is a distinct 
tendency to form skeleton — but no composite 
crystals could be discovered in the alloy. It is very similar 
to the 8 per cent. cast alloy. If, however, the alloy be 
cast when pasty amongst the network of fine crystals, 
com oo crystals can beseen. Similarly with the 9 per 
cent, alloy. 

Fig. 28 shows a 20 per cent. alloy. The crystals have 
increased in number and size ; most are composite. 

Fig. 29 shows the same alloy, obliquely illuminated, 
taken from the centre of the mass where the crystals are 
larger. Several of the horseshoe type are seen in the 
eutectic. 4 ; : 

Fig. 30, page 63, 20 cent. Cu, f. c. Composite 
crystals are seen on the veht ; while on the left pe a 
two crystals of the bright constituent cut very obliquely 
across their long axes, and thus giving a drawn-out ap- 

to what would have been horseshoe. sha; had 
it been cut more nearly to the normal to their long axes. 

Figs. 31 and 32 show two — isolated from a 20 per 
cent. f. c. alloy, and show distinctl i i 
colour, texture, and mode of crystallisation of the two 
components of each crystal. 








Fig. 33 shows a rough section of 20 per cent. f. c. alloy, 
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THE MICROSCOPICAL EXAMINATION OF COPPER AND TIN ALLOYS. 
(For Description, see Page 61.) 


y— 





F13. 6.—0.25 per cent Cu. x 18 diams. v. Fic. 7.--0.5 per cent. Cu x 18 diams. v. Fig. 8.—0.5 per cent. Cu, Cast, x 18 diams. v. Fic. 9.—0.75 per cent. Cu x 18 diams. v. 





Fia. 10.—1 per cent. Cu x 18 diams. v. Fig. 11,—1 per cent. Cu, Deeply Etched, x Fig, 12.—1 per cent. Cu, f.c., X Fic. 13.—1 per cent. Cu, f.c., Upper Side, x 
18 diams. 0. 18 diams. 0. 18 diams, v. 





Fic, 14.—Crystals. 1 per cent. Cu, f.c., X Fig. 15.—-2.6 per cent. Cu x 18 diams. . Fig. 16.—5 per cent. Cu x 18 diams, ». Fig. 17.—5 per cent. Cu, f.c., X 18diams. v. 
18 diams. 0. 


2», ten ae at 





Fie. 18.—Crysta's. 5 per cent. Ou, f.c., x Fie. 19.—Crystals. 5 per cent. Cu, fic., x Fig. 20.—5 per cent. Cu, Cast, x Fia. 21.—8 per cent. Cu x 18 diams. v. 
18 diams. 0. 9diams. 0, 18 diams. v. 





Fig. 22.—8 per cent. Cu, Cast, x Fie, 23.—10 per cent. Cu x 18diams. v. Fie, 24 —Crystals. 10 per cent. Cu, Fie. 25.—10 per cent. Ou, f.c., x 
18diams, v. f.c., X 9diams. 0. 18 diams. v. 


Fie. 26.—10 per cent. Cu, f.c., x 18 diams. v. Fig. 27.—10 per cent. Cu, Cast, x 18 diams. v. Fig, 28.—20 per cent. Cu x 18 diams. v. Fig. 29.—20 per cent. Cu x 18 diams. o. 
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THE MICROSCOPICAL EXAMINATION OF COPPER AND 


(For Description, see Page 61.) 








Fie. 30.—20 per cent. Cu, f.c., X 18 diams. v. Fig. 31.—Crystal. 20 per cent. Cu, fic., x Fic. 32.—Crystal. 20 per cent. Cu, f.c., 
18diams. 0. x 9diams. 0. 
Fic. 34.—20 per cent. Cu, Cast, x Fie. 35.—£0 per cent. Cu x 18 diams, ». Fic. 36.—30 per cent. Ou, Cast, x 18 diams. v. 


18 diams. v. 


Fia. 39.—40 per cent. Cu, Cast, x 18diams. v. Fie. 40.—Cast. Surface. 40 per cent. Cu x 
18 diams. v. 














Fig, 42.—43 per cent. Cu x 18 diams. v. Fie. 43.—43 per cent. Cu, Cast, x 18diams. v, Fic. 44.—Cast. Surface. 43 per cent. Cu x 
18 diams. 0. 
Fig. 46.—50 per cent. Cu x 18diams. v. Fie. 47.—Quenched below Break 1. 50 per cent. Fig, 48.—Quenched below Break 2. 50 per cent. 
: Cu x 18 diams. v. Cu x 18diams. v. 
Fig. 50.—60 per cent. Cu, f.c., x 18 diams. v. Fic. 51.—61.5 per cent. Cu, fic., x 18 diams. 0. Fic, 52. 62.5 per cent. Ou, f.c., x 18 diams, v. 


TIN ALLOYS. 





Fie. 33.—20 per cent. Cu, fic., x 
18diams. v. 





Fig. 37.—Cast. Surface. 33 per cent. 
Cu x 18diams. v. 





Fic. 41,—41 per cent. Cu x 18diams. v. 





Fia. 45.—46 per cent Cu x 18 diams. v. 





Fig. 49.—56 per cent. Cu x 18 diams. v. 





Fig. 53,—63 per cent. Cu, f.c., x 18diams. v, 
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which has been exposed along with Fig. 26. The crystals 
have been cut normal to their basal plane. 

Fig. 34 represents a 20 per cent. cast, and shows a net- 
work of long lath-like crystals which are no longer com- 
posed of crystallites. Under high powers they are seen 
to be composite. There is a general tendency to crystal- 
lise in groups, and this continues throughout this part of 
the series. : i 

Fig. 35 shows a 30 per cent. Cu aoe f The composite 
crystals have grown much larger, and are beginning to 
interfere with each other. 3 

Fig. 36. When cast the appearance is similar, but on 
a much smaller scale. This hair-like network produces a 
very tough alloy. The crystals are all composite. 

Fig. 37 shows the gurface of the cast 33 per cent. Cu 
alloy. In cooling, the eutectic has contracted and left the 
crystals standing above the surface of the ingot. 

ig. 38, page 63, contains 40 per cent. Cu. The plate- 
like composite crystals have become broad, due to multiple 
growth, and occupy most of the field. In the eutectic 
between them, the finer prismatic crystals are seen in 
section as the usual horseshoes. 

Fig. 39. When cast, but little of the eutectic can be 
seen. The crystals are long, thin, and give the macs a 
very fibrous appearance. The tendency to form groups is 
marked. 

Fig. 40. The surface of the cast alloy shows several 
poiats from which crystallisation has started, and the 
shrinking of the eutectic in solidifying gives a very charac- 
teristic appearance. 

41 to 61.7 per cent.—The difference botween the alloy 
containing 43 per cent. and that containing 41 per cent. 
Cu is very marked. The crystals in the latter are small 
and lath-shaped, arranged more or less in groups, aud are 
separated from each other by eutectic. They are com- 
posite as before, but the white constituent surrounds the 
dark as an envelope of uniform thickness, not as a rough 
incrustation. No single prismatic crystals of the white 
constituent have been seen in the eutectic. The alloy is 
brittle, and apt to break in cutting. This brittleness 
increases with the percentage of copper in the alloy. 
With each addition of copper the groups of crystals 
become more and more compact, and the amount of 
eutectic diminishes until at 56 per cent. Cu it disappears 
altogether.” The bright constituend of the crystals 
grows smaller and smaller; at 56 per cent. Cu it takes 
the place of the eutectic, and forms the groundmass in 
which the constituent containing the higher percentage 
of copper had solidified. When 61.7 per cent. Cu is 
reached the bright constituent disappears, and we have 
a homogeneous mass of Sn Cu;, probably a definite com- 
pound. Ibis crystalline, each crystal or grain having a 
different orientation to its neighbour. It seems to have 
a cleavage. é 

Casting seems to harden and toughen these alloys, as it 
makes the groups of crystals more compact, and tends in 
the lower percentage to make the crystals themselves 
fibrous. The surface structure is often very beautiful, 
and is seen in places to be composed of long fibrous 
crystals, together with others of a curved and contorted 
nature. In the higher members of the group, casting 
produces the massive crystalline structure characteristic 
of cast lead, tin, and zinc, &c. Above 50 per cent. the 
eutectic cannot be distinguished, and the alloys become 
very brittle and hard tocut. It is almost impossible to 
illuminate numerous pittings of the prepared surfaces. 

When the alloys are furnace-cooled their appearance 
differs but little from the ordinary alloy. The structure 
appears to be simply magnified, although it seems that 
the re-arrangement of the constituent which first solidifies 
does not take place till the total copper exceeds 41 per 
cent. 

Seeing that these alloys up to about 56 per cent. Cu 
show four breaks in their cooling curves, one would 
naturally expect to find four different constituents in each. 
Three, however, can only be distinguished. Quenching 
below the first and second breaks gives only a difference 
in structure. As to the alloys containing 61.7 per cent. 
Cu and onwards, branch e of the complete freezing-point 
curve corresponds to a re-arrangement in the solid, and 
as the difference between the 40 and 41 per cent. Cualloys 
is one“ of structure only, we may assume that the second 
retardation in the cooling curve of these alloys is one of 
re-arrapgement also. 

Fig. 41, page 63, shows the 41 per cent. alloy, and con- 
sists of bright lath-like crystals surrounded by the eutectic. 
There is a distinct tendency to form groups, which in 

Fig. 42, the 43 per cent. alloy, is still more marked. 

Fig. 43 shows the same alloy cast. The crystals have a 
very fibrous appearance, and the groups are shorter and 
more compact. 

Fig. 44 shows the cast surface of the 43 per cent. alloy ; 
there is a characteristic fern-like structure quite distinct 
from that of Fig. 40. 

Fig. 45 shows the 46 per cent. Cu alloy. The groups 
bave become very compact, and merge into each other. 

Fig. 46, page 63, shows the 50 cent. alloy, polished 
slightly in relief. There is a further merging of the 
crystals into each other. Each group of crystals has its 
own orientation. 

Fig. 47 shows the same alloy quenched below break 1. 
Tt has a distinct granular appearance. 

Fig. 48 shows the same quenched below break 2 
The crystals have formed groups, as in the case of 
the slowly-cooled alloy, each group having a distinct 
orientation. 

Fig. 49 shows the 56 per cent. Cu alloy, in which 
etching has been carried far enough to distinguish between 
the two constituents. The eutectic is missing. 

Fig. 50 shows the 60 per cent. alloy f. c. Oxidation 
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shows the dark constituent surrounded by a matrix of the 
bright one. 

ig. 51 shows the alloy es 61.5 per cent. Cu 
f. c. The alloy is extremely brittle, but cuts well with a 
file. Its structure is large, being composed of crystals 
with regular boundaries. Each crystal has a definite 
orientation. There seems to be a cleavage. 

61.7 to 68.2 per cent. Cu,-Sn Cu; to Sn Cuy.—The 
changes which take place between these two points can 
only be observed when the alloys are very slowly cooled. 
Each addition of copper to Sn Cu; brings in more and 
more of the bright constituent Sn Cu,. Branche of the 
cooling curve determines the structures of the alloys to 
a great degree, Quenching and casting produce struc- 
tures totally new. The alloys set asa whole at the first 
break, and tend to re-arrange themselves subsequently 
in_the solid. 

~~ 52 contains 62.5 per cent. Cu f.c. Irregular 
patches and grains of the dark Sn Cu; are seen sur- 
rounded by the bright Sn Coy. : 

Fig. 53 is the 63 per cent, Cu alloy, and shows an in- 
crease in the bright constituent. 

(To be continued.) 





BOILER EXPLOSION AT RUNCORN. 

A FORMAL investigation under the Boiler Explosions Act 
has been conducted the Board of Trade with respect to 
an explosion which occurred on July 17, at the works of the 
Castner-Kellner Alkali Company, Limited, Weston Point, 
Runcorn. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Alexander Gray, consultin 
engineer. Mr. Gough conducted the case for the Boa 
of ted and Mr. Collingwood Hope, K.C., appeared for 
the Castner-Kellner ot omy 4 and for Mr. P. R. Allen, 
general manager, and Mr. G. H. Garner, engineer at 
a as well as for Messrs. Mather and Platt, 

alford. 

Mr. Gough, in opening the proceedings, said that the 
boiler which formed the subject of that investigation was 
of the Babcock and Wilcox type, and consisted of 160 
tubes, each measuring about 4 in. outside diameter and 
18 ft. in length, the tubes being of solid-drawn steel 
-15 in. in thickness. It was set to work in the year 1898, 
and was worked night and day, without intermission, at 
a very high pressure—viz., 180 lb. to 200 lb. per square 
inch, for which it was supposed to be quite equal. It was 
insured with the National Boiler and General Insurance 
Company. Several tubes had failed and had been re- 
newed from time to time, and on July 17 last one of these 
tubes, which had only teen in use 17 or 18 days, and 
which had been tested by hydraulic pressure to 150 lb., 
ruptured, and a fireman was severely scalded by the rush 
of steam and water that ensued. : 

That the explosion was due to the tube having been 
overheated was admitted without question, but how that 
overheating occurred was the subject of a remarkable 
difference of opinion during the progress of the investi- 
gation. 

Among other witnesses examined was Mr. James H. 
Rosenthal, managing director of Messrs. Babcock and 
Wilcox, who described the boiler and its method of 
working, and pointed out that as the feed-waters in the 
locality of the works were not suitable for use in a boiler 
of such a type, the water was boiled and condensed 
before passing into the boiler. He thought the explosion 
was the result of the presence of grease in the water and 
in the scale on the inner side of the tube, thus causing 
overheating. 

Mr. Collingwood Hope put in a series of reports and 
analyses made by experts, and an analysis of the Runcorn 
town’s water was given as follows: Silica, 70 ins per 
“ame oxide of iron, .14; sulphite of lime, 5.60; car- 

mate of lime, 5.32; nitrate of lime, 1.89 ; chloride of 
calcium, 2.63; chloride of magnesium, 13.35; chloride of 
sodium, 46.63; total, 72.26. Softening the water, it was 
stated, did not make it suitable. for boiler purposes. 
later analysis put in by Mr. Hope showed the chlorides, 
which were corrosive in their action, increased by 30 per 
cent. 

Mr. Allen, manager to the Castner-Kellner Company, 

ve evidence as ‘to the pope seuner of tubes which had 

ad to be replaced’ in the boilers in use at their works, 
Filters, the construction of which witness explained, were 
in use to prevent oi] passing in the water from the con- 
denser to the boilers. In his opinion, the explosion was 
vaused by a deféct in the tube. There was no heavy 
firing, but the heat had apparently impinged on one spob. 

Mr. G. H. Gainer, engineer to the Castner-Kellner 
Company, agreed with the previous witness that the ex- 
plosion was due to a bad tube, which was not strong 
enough to withstaid the fier of the fire. 

Mr. E. G. Hiller, chief engineer of the National In- 
surance Company, two of his assistants, and an inspector, 
also gave evidence. In _ of the use of the filters of 
cloth and sawdust which had been adopted, there —— 
to be a trace of oil in the feed water, and to this‘the wit- 
nesses considered the overheating of the tube and its con- 
sequent rupture was due. Their theory was that the oil 
mixing with the water and —- an emulsion, or, 
mingling with the scale, preven the water from 
coming in contact with the metal at one particular point 
where the fire was hottest, and that this brought about 
the overheating and rupture of the tube. 

Mr. Harris, senior engineer-surveyor to the Board of 
Trade at Liv. 1, and Mr. George Gray, engineer- 
surveyor to the of Trade, expressed the opinion 
from their examination of the — tube, that the pre- 
sence of oil in the water had nothing to do with the ex- 
plosion. Their belief was that, owing to too heavy firing and 
the want of a better diffusion of the flame, steam pockets 
had been formed, and that what was nically known 





as the ‘“‘ water hammer” action had beenset up. In this' 





way the water, they thought, had been prevented having 
full contact with the plates ; it had been travelling back- 
wards and forwards, leaving a space where there was 
only steam. Hence the tube Loses overheated, and con- 
ay exploded. ; 

r. C. Stromeyer, chief engineer of the Man- 
chester Steam Users’ Association, also gave evidence 
with regard to the-‘‘ water hammer” action being seb up in 
the tube, and its consequent overheating and rupturing. 

Mr. Rosenthal, re-called, scouted the theories advanced 
by the Board of Trade, and said if they were true, this 
type of boiler—the water-tube—would not be safe to use 
for the purpose of generating steam. 

Mr. Gough addressed the Court on behalf of the Board 
of Trade, and submitted a list of questions on which the 
judgment of the Commissioners was desired. 

The Court adjourned, and the following day Mr. 
Howard Smith gave judgment. He carefully reviewed 
the facts adduced with regard to the boiler, its system of 
working, &c., and said that the cause of the explosion 
was undoubtedly the overheating of the tube; but con- 
sidering the divergence of opinion on the part of the 
scientific witnesses who had been called, the Court would 
not decide as to what was the cause of that overheating. 
The Commissioners had, however, Mr. Smith said, formed 
the opinion in their own minds that the overheating was 
really due to the’ org wd of an oily deposit on the 
metal. The boiler had been heavily fired and worked 
beyond its capabilities, having regard to the way in which 
it was fed, but the Castner-Kellner Alkali Company and 
their officers took every precaution to see that the boiler 
was worked under safe conditions. They did their duty, 
to the best of their skill and ability. Therefore, in the 
opinion of the Court, no direct responsibility attached to 
them for the explosion, and no order would be made 
against the Castner-Kellner Company for payment of the 
costs of the investigation. 





LancasHIRE Tramways. — The construction of 133 
miles of electrical tramways in South Lancashire, con- 
necting Manchester, Liverpool, Wigan, Warrington, 
Leigh, Sb. Helen’s, Bolton,“and the surrounding districts, 
is being pushed rapidly forward, and considerable progress 
has been made in several lengths. Contracts have been 
entered into for lines from Haydock, Brough, Ashton, 
and Hindley, from Hindley to Hindley Green, Atherton 
to Bolton, Atherton to Tyldesley, and Atherton to Leigh 
and the boundary of Lowton. The contracts for the 
whole of the permanent way of these tramways, necessary 
buildings, plant, rolling stock, and complete equipment 
of generating station have been let for 350,4147. The sub- 
scribed capital of the South Lancashire Electric Trac- 
tion and Power Company, Limited, is considerably larger 
than this amount, but the company does not contemplate 
the construction of its entire system immediately. 





INSTITUTION OF JUNIOR EncinreRS.—At the meeting 
of this Institution held on January 3, at the Westminster 
Palace Hotel, the chairman, Mr. Percival Marshall, pre- 
siding, a paper on ‘‘ The Utilisation of Exhaust Steam ” 
was_read by Mr. John Buley. In introducing the sub- 
ject, the author criticised the several methods adopted 
with the view to disposing of the lime scale deposit on 
the tubes of evaporative condensers, and suggested that 
in many cases it would be feasible to overcome the diffi- 
culty by periodically circulating a dilute solution of 
hydrochloric acid over the fouled surfaces. Special 
attention was directed to the employment of exhaust 
steam for heating circulations, and for hot-water supplies 
for hospitals and asylums, and alo its utilisation by 
equivalent methods for raising the temperature of the 
water delivered to the ponds in public baths and wash- 
houses. An interesting illustration was given in which 
the exhaust steam from a 74in. by 6in. duplex pump 
was utilised for heating the day-rooms of an asylum 


A| where the cubical content was 64,864 ft.; with an ex- 


ternal temperature of 37 deg. Fabr., with ample provision 
for ventilation, an internal mean temperature of 63 deg. 
Fahr. was maintained. Reference was made to the rela- 
tive merits of direct heating,-and inducing the -flow 
of exhaust steam throughout a main circuit by means 
of an air pump, as against the adoption of a central 
heater through which low-pressure water would have 
an accelerated circulation derived from an ordinary 
plunger pump. Where a complex system over a wide- 
spread area was a necessity, the latter system was 
advisable on the score of efficiency, first cost, and the 
general upkeep. Where exhaust steam was utilised for 
the concentration of liquors, the writer advocated the 
Lillie system as the one from which, perhaps, the most 
favourable results had been obtained ; with itan efficiency 
so high had been reached as to evaporate 40 lb. of liquid 
per pound of coal. The direct return of condensation 
water to steam boilers was nob commended, on account 
of the liability of intermittent shocks occurring. The 
writer considered that in practice trapping was the most 
satisfactory arrangement, and in spite of the disadvan- 
tages that sometimes attended the working of steam- 
traps, it was best to adopt this method of drainage, and 
to depend upon the condensation being returned to the 
boilers from a central hot-well, into which all the dis- 
charges should be Ied. The trap that relied for its action 
upon the concentration of the vapours of surplus heat 
was the one commended, rather than that on the expan- 
sion principle, by reason of the extreme fluctuations of 
pressure and consequent temperature where steam was 
employed in such a way as to bring about heavy spas- 
moadic demands. A discussion on the paper followed, 
and, after a vote of thanks had been passed to the author, 
the proceedings terminated with the announcement of 
the ensuing visit on January 9 to the Mazawattee Tea 
Company’s factory at New Croee. 
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named the port of Heyst, although the boundary of 
that district is situated 1 kilometre (0.62 mile) away 
from the harbour. The jurisdiction of Bruges (Bru 
in Flemish) has now been legally extended over the whole 
area of the harbour, in virtue of additional land granted 
to the town. This extension is now called Zeebrugge 
(Bruges-by-the-Sea). , 

The port of call is formed by a curved breakwater, 
starting from the sand dunes, and extending out to sea 
into a depth of 8 metres (26.24 f.), consisting of a sea- 


ZEEBRUGGE HARBOUR WORKS.* 


By M. J. Nyssens Hart, Ingénieur en chef honoraire 
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Tue report drawn up by M. Piens, Ingénieur des Ponts 
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wall and heshour-wait Bp Lape posing ioming s 
gives all the details concerning the harbour now in course | quay. It also is provi with an entrance channel an 
of construction at Seckeumme, on the Belgian coast. The | lock, which connect, the roadstead, sheltered by ~ 
rend name of Zeebrugge, given to the port of call, has | fag ioe oxy - inner —_ A Nope mrp ong Bhar 
flici i tly | ti ruges Ship Canal. - . 
ms aE ow ON os sane os Bre cnet ene om the coast is situated 2250 metres (7380 ft.) to 
| the west of the Heyst drainage sluices. The breakwater 
| curves round towards the east, the outer end running 
| parallel to the coast-line, at a distance of 950 metres 


national Navigation Congress, held at Paris in 1900, 





* Paper read before the International en raginn | 
Congress, Glasgow, 1901. Section II.: Waterways an 
Maritime Works, 





(3116 fo.) from low-water mark. The entrance to the 
approach channel, leading to the sea lock, is situated 
850 metres ‘2788 ft.) to the east of the starting-point of 
the breakwate }. A straight line drawn from the point of 
inversection of the axis of the channel with low-water mark 
in a N.E. by N. direction would, if prolonged, be a tan- 
= to the extremity or head of the breakwater. The 
reakwater consists of three portions: The first portion 
on the beach is 232 metres (751 ft.) long, and is solid 
embankment; the second portion, 400 metres (1312 ft.) 
long, in continuation of the first, is an open-work viaduct ; 
whilst the third portion is a solid breakwater 1€05 metres 
(5264 ft.) long. The total length of the breakwater, 
measured along the outside face, is 2237 metres (7337 ft.). 
The third portion of the breakwater comprises a quay 
74 metres (242.7 ft.) wide, bounded on the harbour side by 
& quay wall 1271.4 metres (4170 ft.) long, alongside whi 
there is a general depth of 8 metres (26.24 ft.) at low water 
of ge: | tides, for a width of 300 — ft.) from the 
wi he breakwater encloses a stead of about 
100 hectares (247 acres), which it protects from the 
prevalent southerly to north-westerly winds, and from 
the heavy gales blowing from S.W. round to N.W. It 
oR the entrance of the channel as far as N.E. by 
-, which is practically the extreme westerly point of the 
thoals in the offing; and it forms the boundary line, 
beyond which the sandbanks and shoals in front of the 
Zeeland Islands are a protection against rough seas 
during easterly winds. 
The ys age | and intensity of the winds on the coast 
are given in the following Table, which embodies the 
results of 20 years’ observations at Ostend : 


Frequency of Winds. Frequency of Gales. 
N 107 N 4.1 


N.E. 124 N.E. 4.4 
E. 82 E. 1.0 
S.E. 64 8.E. 0.2 
8. 157 8. 3.5 
8.W. 181 S.W. 20.8 
Ww. 180 Ww. 11.2 
N.W. 105 N.W. 8.6 

1000 53.8 


The construction of breakwaters by means of large 
concrete blocks is one of the subjects to be considered 
at the ye oe International Congress of Civil Engi- 
gineering. ‘This system of construction has been adopted 
for the third portion of the Zeebrugge breakwater re- 
ferred to above. This portion comprises two parts: the 
first is a breakwater and quay with a sea-wal), 1265 metres 
(4149 ft.) long, on the exposed side, which protects the 
filling forming the quay between the sea-wall and the 
harbour-wall: the second part, or outer breakwater, is 
340 metres (1115 ft.) long. e base of the sea-wall 
consists of monolithic concrete blocks weighing 3000 tons ; 
25 metres (82 ft.) long, by 7.5 metres (24. is) wide ; and 
their height varies according to the depth of the sea, so 
that the top of all the blocks may be 1 metre (3.28 ft ) 
above low-water level. The main body of the sea-wall, 
5 metres (16.4 ft.) thick, is built on the top of these blocks ; 
it consists of three courses of 65-ton bl arranged 
as headers and stretchers, and built up to 7 metres 
(22.96 ft.) above datum.* The joints of the blocks for 
the foundation and superstructure are closely packed 
with concrete and mortar. Above the levelof + 7 metres 
(22.96 fo.), the sea-wall consists of concrete blocks moulded 
in situ, these forming a sheltering wall 4.8 metres mee ft.) 
high and 3 metres (9.84 ft.) wide. The straight length of 
sea-wall, which is the part constituting the outer break- 
water beyond the quay, is larger; it is 9 metres (29.52 ft.) 
wide at the , and 6.3 metres (20.66 ft.) wide in the 
middle; and the upper parb of the wall is 4.5 metres 
(14.76 ft.) thick. 

The outer breakwater terminates in a pier-head, the base 
of which consists of a —_ block 16 metres (52.48 ft.) in 
diameter and 9 metres (29.52 ft.) in height. Between the 
levels, 1 metre (3.28 ft.) and 7 metres (22.96 ft.) above 
datum, this block is 13 metres (42.64 ft.) in diameter; and 
it is further reduced to 11.5 metres (37.72 ft.) in diameter, 
between the levels 7 metres (22.96 fb.), and 11.8 metres 
(38.70 ft.) above datum. A small tower, with a light, will 
be erected on the pier-head. 

Along the whole length of the solid portion of the 
breakwater there is a concrete parapet, 1.2 metre 
(3.94 ft.) high, and 1.2 metre (3.94 ft.) wide ; its summit 
is at the level of + 13 metres (42.64 ft.). Under the 
shelter of this parapet there is a footway along the top 
of the sea-wall, which forms a continuation of the footway 
along the sea side of the embankment across the beach, 
and the open-work viaduct. A leading to the 
light on the pier-head is provided in the wall of the outer 
breakwater. The toe of the sea face of the breakwater is 

rotected from undermining by a mound of rough 
Blocks of Tournai stone, weighing from 300 to kilo- 
grammes (5.9 cwt. to 39.36 cwt.). 

The quay-wall, which protects the embanked portion of 
the breakwater on the harbour side, is built of concrete, 
like the sea-wall; the base consists of blocks 25 metres 
(82 ft.) long, laid on the sea bottom, which has been = 
viously dredged to a level of 8 metres (26.24 ft.) 
datum for a length of 876.41 metres (2876.6 ft.), and to 
level of 9.5 metres (31.16 ft.) below datum for a a of 
393 metres (1289 ft ). These blocks are 9 metres (29.52 fo.) 
wide at the base, and 6:2 metres (20.34 ft.) wide at the 
top, with a batter of 1 in 10 on the outer face. Three 
courses of concrete blocks are then laid — this 
foundation ; two of the courses are 2 metres (6.56 ft.) high, 
and one is 2.1 metres (6.89 ft.) high ; they reach the level 
of + 6.9 metres (22.63 ft.). The coping is 0.4 metre 
(1.31 ft.) thick. A culvert is provided in the top course 











* Datum, or zero, is low water of spring tides, 
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ot blocks for carrying away the rain water, and for laying 
down the various pipes necessary for the work of the 
port. The space between the sea-wall of the breakwater 
and the quay or harbour-wall is filled in with earth and 
vovered with stone pitching, formed to a level of 7.3 
metres (23.94 ft.) above datum. There are three covered 
sheds on this quay, having their floors flush with the 
bottom of the trucks. These sheds are 95 metres (311.6 ft.) 
long by 30 metres (98.4 ft.) wide. A portion of thesheds 
is used as a booking-office ep agen cn and as a custom- 
house office. The quay is equipped with lines of 
railway and eight electric overhead cranes. _ i 

The work has been entrusted to M. L. Coiseau, engi- 
neer, of Paris, and M. J. Cousin, engineer, of Bru: 
who are, moreover, gthe, designers of the scheme. In 
ae out the details of the scheme, these engineers 
had to devise the best means to adopt for constructing 
the sea-wall and harbour-wall of the quay portion of the 
breakwater and the outer breakwater, both with a view 
to the stability of the work and the time required for 
carrying it out, as well as its initial cost and expenses of 
maintenance. The selected design, due to M. Coiseau, 
is @ judicious extension of the principle so successfully 
applied at Bilbao. As the sea-bottom at Zeebrugge is 
never lower than 8 or 9 metres (26.24 ft. to 29 52 fb.) 
below low water, M. Coiseau decided to do away entirely 
with a rubble-work foundation, and to increase the height 
of the caissons and deposit them directly upon the sea- 
bottom, which consists of clayey sand. 

The design, therefore, adopted for Zeebrugge consists 
of a series of scctions varying from a few metres to 25, 
30, 40, and 50 metres (82 ft., 98.4 ft,, 131.2 ft., and 164 fb.) 
in length, and varying from a few metres to 10 and 12 
metres (32.8 ft. to 39 36 ft.) in height, with proportionate 
widths. These sections are concrete or masonry blocks 
with large cavities in the first instance, providing suffi- 
cient displacement, in comparison with their weight, to 
enable them to be towed out, floating into position, without 
danger of sinking during their voyage ; and they are then 
sunk and filled up with concrete. According to circum- 
stances, these blocks can either be built in iron or wooden 
caissons remaining part of the blocks, or else the iron or 
wooden caissons can be in the form of removable coffer- 
dams, similar to those empl - in the construction of 
the Antwerp quays in 1880.- In the case of the port of 
Zeebrugge, the concrete blocks are made in iron caissons, 


forming part of the mass. This is the most rapid and/| P' 


safest method of construction. Four sizes of blocks are 
employed ; but it will suffice merely to describe those used 
for the outer solid breakwater beyond the quay. The 
caissons or foundation blocks are 25 metres (82 ft.) long, 
9 metres (29.52 ft.) wide, and 8 75 metres (28.72 ft.) high, 
which represents a cubic capacity of nearly 2000 metres 
(2616 cubic yards), and a weight of about 4500 tons for 
each block forming a section of the wall. The lower part 
of the caissons has a cutting edge to enable it to penetrate 
into the ground. 

These blocks are made in the basin forming the inner 
harbour just above the sea-lock. The 116 blocks for the 
sea and harbour walls and outer breakwater were made 
in less than two years; this work represents the hand- 
ling of 4700 tons of iron, and 80,000 cubic metres or 
cubic yards) of concrete. The moulded concrete formin 
the shell of the blocks is made of 1 part of cement, 2 
parts of sand, and 6,', parts of broken porphyry. Suit- 
able moulds are employed to give the arched form to the 
concrete shell, as shown by the sections on the accom- 
panying plate. An orifice is provided in the shell of 
each com ent for letting in the water to sink the 
block. The hollow block is towed into place by hawsers 
passing over windlasses. When it arrives at the spot 
where it is to be sunk, it is inserted between two girders 
connected tagetions, which guide it into its exact position 

inst the last block of the finished wall. The hollow 
block is then sunk by removing the plugs in the orifices 
of the shell, so that the water can enter and fill the three 
chambers. When sunk, the block first bears upon its 
cutting edge, which penetrates the clayey sand of which 
the sea-bottom is com . The whole weight of the 
block is borne by the cutting edge, so that if the surface 
of the ground is at all uneven, the block has time to level 
it and to settle evenly without risk of bessking, during 
the time the cutting edge is working into the soil. When 
the block has been deposited upon its foundation, it is 
filled with concrete by means of skips of 10 cubic metres 
(13.08 cubic yards) capacity, which open at the bottom 
directly they begin to be drawn up. The final metre of 
thickness, consisting of concrete with a | proportion 
of cement, is deposited out of water at low tide. The toe 
of the block facing seawards is then protected, without 
delay, ey undermining by the tidal currents and the 
recoil of the waves. This is done by depositing large 
rubble blocks for a width of 15 metres (49.2 ft.), of suffi- 
cient thickness to prevent any chance of the cutting edge 
of the block becoming exposed. When the sea-bottom, 
— Lo pg the pr 4 4 ry woes * uneven, it is 
ie y means of rubble ileposited by hop re pom 
The 55-ton blocks for the superstructure are then laid on 
this foundation when the tice serves. The upper wall 
and the concrete parapet mouided in situ are then built 
upon these blocks. 

The 55-ton blocks are set back 1.25 metres (4.1 ft.) from 
the base, and the upper wall is set back 1 metre (3.18 ft.) 
from these blocks, as shown on the section on the accom- 
panying plate. This section has been adopted intention- 
ally, in preference to a sloping or curved profile, as 
facilitate the upward run of the waves in rising above the 
parapet and causing a heavy recoil. 

The new system adopted for this work, which has been 
— er — a type of merger saad 
ma, ilt comparatively quickly, without any speci 
di ties ; the site of the blooks insures great resistance 


to the action of the sea; and the cost of the works and 





cost of maintenance are no higher than for any of the 
other systems of construction generally adopted. Up to 
ee time, four caissons have already been depo- 
sited ; these form the starting point, on the sea side, of 
the solid portion of the breakwater. 

The work is stopped for the moment owing to the gale 
of January 27, 1901, which destroyed apart of the open- 
work viaduct, thus cutting off access to the solid portion 
already constructed, which is now isolated. The portion 
of the water in progress, thus temporarily cut off, 
was not injured in the least by this gale. 





LAUNCHES AND TRIAL TRIPS. 
Bh gag he fas 2 ulb., - steel earee some 
steamer tb by the eV: ngineering ani ip- 
building orstarenats Seen, i sing i Mr. Carl Kono 4 


went for her trial trip, and after compasses had been | yy. 


adjusted, proceeded to the measured mile, where a ssries 
of trials were run, and a mean speed of 104 knots attained. 
The trials were thoroughly a everything work. 
ing well. The s.s. Iris is of the following dimensions: 
Length extreme, 256 ft.; breadth, 36 ft.; depth moulded, 
19 ft. The engines, which have also been constructed by 
the Laxevaags Company, are of the triple-expansion 
type, having cylinders 17} in., 29 in., and 48 in. in dia- 
meter by 33 in. stroke. The working pressure is 175 lb. 
per square inch. 





There was launched on Saturday, the 23rd ult., at 
Irvine (Clyde), by the Irvine Shipbuilding and Engineer- 
ing Company, Limited, a steel screw steamer of about 
500 tons deadweight, to the order of Mr. Robert Bigo, 
Calais. The steamer measures 150 fb. between perpendi- 
culara by 24 ft. by 12 ft. moulded. Triple-expansion 
engines, having cylinders 13 in., 20 in., and 34 in. in 
diameter by 24 in. stroke, with large steel boiler, are 
being supplied by Messrs. McKie and Baxter, engineers, 
Glasgow. The steamer was named Pauline. 





On Monday, the 23rd ult., the steel-screw steamer 
Thespis, built by Sir Raylton Dixon and Co, Limited, 
Cleveland Dockyards, Middlesbrough, to the order of 
Messrs. Lamport and Holt, of Liverpool, made her 
official trial in Tees Bay, which proved reweyy 4 Her 

rincipal dimensions are 390 ft. by 50 ft. by 29 ft. 6 in. 
moulded, and she has a deadweight carrying capacity of 
about 6450 tons on a light draught of water. Triple- 
expansion — have been supplied by Messrs. 
Richardsons, Wes h, and Co., Limited, of Hartlo- 
pool, -having cylinders 274 in., 46 in., and 74 in. in 
diameter by 54 in. stroke, and provided with steam by 
three large double-ended boilers, working at 200 lb. 
pressure. 





On Monday, the 23rd ult., Messrs. Short Brothers, 
Limited, launched a steel screw steamer named Kelvin- 
side, built to the order of the Glasgow Steam Shipping 
Company, of which Messrs. John Black and Co., of 
Glasgow, are the managers. The dimensionsof the vessel 
are as follows : Length, 364 ft. ; breadth, 46 ft. ; and depth 
moulded, 27 ft. 3 in. ; having a large carrying capacity on 
comparatively shallow draught. The steamer is to be fitted 
by the North-Eastern Marine Engineering Company, 
Limited, of Sunderland, with triple-expansion engines 
having cylinders 25 in., 41 in., and 68 in. in diameter 
with a stroke of 48 in., steam being supplied by two 
—_ steel boilers ayer at 180 Ib. — and fitted 
with Howden’s system of forced draught. 


On Tuesday, the 24th ult., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland Dockyards, 
Middlesbrough, a handsome mail and passenger steamer, 
named Akabo. built to the order of Messrs. Elder, 
Dempster, and Co., of Liverpool, for the British and 
African Steam Navigation Company (1900), Limited, of 
conuepee and intended to run between this country and 
the West Coast of Africa. The dimensions of the vessel 
are 364 ft. by 44 ft. by 26 ft. Accommodation will be 
provided in long full poop, in most spacious and hand- 
somely-fitted cabins, for the first and second-class pas- 
sengers, second saloon, &c. Above this is a large house 
on poop deck, containing first-class saloon cabin entrance 
and first. class smoke-room, all of which will be elaborately 
fitted and decorated. The Lamy oy machinery is of 
the latest triple-expansion type, by Messrs. Richardsons, 
Weatgarth, and Co., Limited, of Hartlepool, the cylinders 
being 27 in., 43 in., and 72 in. in diameter respectively, 
with a stroke of 48 in.; they will drive the vessel ata speed 
of over 13 knots at sea. 








On Tuesday, the 24th vlt., Messrs. Irvine’s Ship- 
building and Dry Docks Company, Limited, launched 
from their shipyard at West Hartlepool a finely- 
modelled steel-screw steamer, built for Messrs. The West 
Hartlepool Steam Navigation Company, Limited. She 
is of the following dimensions: Length, 360 ft. ; breadth, 
47 ft. 9in.; and depth, 30 ft. 24 in. ; and is of. a large 
measurement capacity. gines of the triple-ex- 
neon __ are being supplied by Messrs. Ri 

estgarth, and Co., Limited, Hartlepool, with cylinders 
25in., 40in., and 67 in. in diameter, with a stroke of 
45 in., steam being supplied by two single-ended boilers 
constructed to work at a re of 1651b. The christen- 


these | ing ceremony was grace! a rformed by Miss Annie 


Guthe, who named the rantleyhall. 


On Tuesday, the 24th ult., Messrs, Workman, Clark and 
Co., Limited, Belfast, launched from their North Yard 
@ new steel bwin-screw cargo steamer named the Niwaru, 
built for Messrs. The Tyser ii Loe, of London. 
The principal dimensions of the Niwaru are: Length, 








450 f0.; breadth, 55 ft.; depth moulded, 33 ft. 4 in ; and 
she bears a gross tonnage of about 8300. 


Messrs. Ropner and Son, Stockton-on-Tees, launched a 
screw steel steamer on esday, the 24th ult., the 
dimensions being as follow—viz : Length, 336 ft.; breadth, 
extreme, 48 ft.; depth moulded, 24 ft. 3 in. The vessel 
is designed to So § about 5200 tons dead weight on Lloyd’s 
oe antete free The ee will = cee with . set 
of triple-expansion engines by Messrs. Ric sons, West- 
garth, and Co., Limited, Middlesbrough, having cylin- 
ders 24 in., 38 in., and 64 in. in diameter by 42 in. stroke, 
steam being supplied by two steel boilers 15 ft. 3 in. in 
diameter by 10 ft. 3in. long, having a working pressure 
of 160 lb. per square inch. The vessel has been built to 
the order of Sir Christopher Furness, West Hartlepool, 
for account of Messrs. The Scheepvaart Maatschappy 
a Rotterdam, and under the superintendence of 
r. Bij 








On Tuesday, the 24th ult., Messrs. Craig, Taylor, and 
Co., launched from their shipbuilding yard at Thornaby- 
on-Tees a steel-screw steamer of the following dimen- 
sions—viz. : 278 ft. by 40 ft. 8 in. by 20 ft. 6 in. moulded. 
She will carry ahoub 3000 tons deadweight on a light 
draught of water. The propelling machinery has been 
constructed by Messrs. The North-Eastern Marine 
Engineering Company, Limited, Sunderland, the cylin- 
ders being 20 in., 33 in, and 54 in. in diameter, by 39 in. 
stroke, with two e steel boilers working ‘at 160-1b. 
—. The vessel has been built to the order of the 

jiedad oy de Minas, of Bilbao, under the super- 
intendence of Mr. Tomas Cucullu. 


The Godollo, which is being constructed by Messrs. 
Wigham-Richardson and Co., Limited, for the Societa in 
Azioni Ungaro-Croata di Nav. Marittima a Vap., of 
Fiume, was launched from the Neptune Shipyard on 
Friday, the 27th wt. The vessel is over 230 ft. in length 
by 29 ft. beam. Sheis to have accommodation for over 
sixty first-class passengers, including a handsomely fur- 
nished saloon, ladies’ room, &c., aft, a smoking-room in 
the entrance-house over the saloon, and a ladies’ deck- 
saloon in another house. The first-class state-rooms are 
below the saloon. There is also good accommodation for 
second-class passengers, as well as post-office, mail-rooms, 
&c. The poop and forecastle decks are connected by a 
shade deck, forming a continuous deck all fore and afb, 
which will form a pleasant promenade for the passengers. 
The propelling machinery is also being constructed by 
Messrs. Wigham-Richardson and Co., Limited, and con- 
sists of a seb of engines of the four-crank quadruple- 
expansion type on the Yarrow, Schlick, and Tweedy 
system, which are designed to drive the vessel at a speed 
of 15 knots per hour. 


Messrs. R. Craggs and Sons, Middlesbrough, launched 
on Saturday, the 28th ulbt., a steel cargo steamer, 374 fb. 
long, 48 ft. beam, and 30 ft. 84 in. deep, built under 
special survey to take the highest class under English and 
German Lloyd’s. The machinery will be fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Middles- 
brough. The cylinders are 25 in., 40 in., and 68 in. in 
diameter by 48 in. stroke, steam being supplied by thres 
single-ended boilers 14 ft. 3 in. in diameter, working at a 
pressure of 1801b. per square inch. The vessel has been 
—— to afford a large cubic capacity, and is expected 
to lift about 7000 tons deadweight on a moderate draught. 
She is being built to the order of Messrs. Renck and 
Hessenmuller, of Harburg, and was named Hafis. 








The s,s. Thistledhu, recently launched by Messrs. 
Irvines Shipbuilding and Dry Docks Company, Limited, 
West Hartlepool, and built to the order of the Albyn 
Line, Limited, the managing directors and managers 
being Messrs. Allan, Black, and Co., Sunderland, pro- 
ceeded on Monday, the 30th ult., on her trial trip. She 
is of the following dimensions: Length, 360 ft.; breadth, 
47 ft. 9 in.; and depth, 30 ft. 24 in.; and of a large mea- 
surement cargo capacity. Engines of the triple-expansion 
type have been fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, with cylinders 25 in., 40 in., 
and 67 in. in diameter with a stroke of 45 in., steam being 
supplied by two single-ended boilers constructed to work 
at a pressure of 1651b. A mean speed of 11 knots was 
maintained during the trial. 





A test trial took place on the Thames last week of a 
steam launch, destined to be the first steamboat to 
proceed up the River Offin. The launch, which 
was designed by Mr. Arthur R. Brown, of 13, Lime- 
street, E.C., is constructed of galvanised steel, and is 
arranged in a large number of portable sections for over- 
land transport by natives, no single section of the hull, 
boiler, or — weighing more than 2501lb. The boat 
is built on the screw tunnel system, which is now largely 
superseding the sternwheel type where high speed is 
pe see on a very light draught ; the engines are of the 
Admiralty type, and the boiler of special design, The 


| result of the trial was very satisfactory. 





Matto Grosso.—An expedition is now prospecting & 
district on the River Cabegal, in the Brazilian State of 
Matto oe The State is believed to be rich in 
minerals. 





Execrriciry Dispracinc Steau.—The North-Eastern 
Railway Company is substituting for some steam cranes 
hitherto used at its Middlesbrough docks a number of 
powerful electrical cranes. Seventeen of these new cranes 
phe: installed by Messrs. Cowans, Sheldon, and-Co., 
of Carlisle. : 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrinzp By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 


The number of views given in the Specification ings is stated 
in each case; where none are mentioned, the ‘ion is 
not illustrated. 


Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 


Copies of Specifications may be ined at the Patent Office Sale 
branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
- = uniform 8d. 


of 8d. 

date of advertisement of be eg yee of a Complete 

Specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at Tits pda to the grant of a 
Patent on any of the grounds in the Acts. 


ELECTRICAL APPARATUS, 


Co a Neited, Svistton Devi 

mpany, ces 
upon Electricity Supply Systems. (2 Figs. 5 December 
24, 1900.—This invention reference chiefly to those systems 
of electricity supply in which it is endeavoured to restrict each 
consumer’s demand for current to his minimum by the adoption 
of a system of differential charging—that is to say, by charging a 
higher price for all the current used during the quarter to 
the consumer who, for example, on occasion, lights up several 
rooms by electricity at one time, than to one who, requiring extra 
light for some reason, makes use of his ; the object being to 
reduce the greatest demand at any one time for current for each 
consumer’s premises considered individually more nearly to the 
average demand during hours of darkness, thus necessitating less 
generating apparatus at the central station, and extra apparatus 
comprising ‘‘demand indicators” in the consumers’ houses. In 
the Leger of Patent No. 23,592 of 1900 isdescribed a means 
of switching the demand indicator in and out by means of current 
impulses sent along its mains and to earth through a special ap- 
paratus used in conjunction with the demand indicator in the con- 
sumers’ houses, this apparatus being operated so as to switch the 
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demand indicator in, for example, at 4 p.m., and out again at mid- 
night, thus allowing consumers to put on perhaps all their lights 
at night after 12 o’clock or in the daytime without the cost of cur- 
rent per unit being thereby in . The method described in the 
said specification necessitated the earthing of one main through 
(and, when switching impulses are to be transmitted, only through) 
the demand indicator switching devices in the consumers’ houses, 
& current being sent through these ap tus by momentarily 
earthing the other or one of the other mains of the circuit. Ac- 
cording to this invention such earthing of a lead other than the 
lead permanently earthed through the switching devices is dis- 
pensed with by the a ofan auxiliary generator between 
the lead earthed through the switching devices and the earth, thus 
constituting a system in which one insulated metallic conductor 
may (as has heretofore been usual) be used as a return for cur- 
rents transmitted througa two other conductors. If the wire 
earthed through the switching devices is usually also earthed 
through short circuit, means are provided by which when switch- 
ing impulses are to be sent, the short-circuit to earth is inter- 
rupted. (Accepted November 20, 1901.) 

23,146, E. Schattner, Norwich. Electricity Meters. 
(1 Fig.] December 18, 1900.—In electricity meters of the Schatt- 
her type an automatic make-and-break arrangement, actuated for 
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example by one of the moving coils of the meter mechanism, is 
used in the circuit of the shunt coil. In a coin-controlled meter 
the circuit may be broken by movement of the coil and resto 
by contact made through the coin. (Accepted November 20, 1901.) 


22,933. A. Eckstein and A. E. Angold, Salford. 
Combined Transformer and Choking Coil. [1 Fig. 
December 15, 1900.—This invention appears to relate to arc 
— transformers of the kindin which a primary in series with 
the lamp generates in a secondary winding currcn‘, whichis used 
to '}) in the arc that passing from the mains 

arc and through the transformer primary. 
r winding (or a continuation of the same) forms 
- & choking coil, and there is an iron yoke across the core between 

that part of the core which ies the transformer primary 
wis iagnete svat hs completed tntouph as sajetabie soe 

q com 0 an adjustable yoke 
providing a variable air gap. It is stated that the whe = betwees the 





x a 
in series through th 
Part of the ~ 


red | is interposed 


transformer and the choking coil or coils “‘ carries only that mag- 
netism which is required by the choking coils and not by the 
transforming coils, or vice verea@.” There are four claims, the 
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first of which relates to the yoke, and the last being for ‘‘ the 
combination of a transformer and a choker in one apparatus 
in the manner and for the purposes substantially as described.” 
(Accepted November 20, 1901.) 


21,860. The British Thomson-Houston Com) 
Limited, London. (EF. Th _ Si scote, Mass., U.S. 4.) 
Electricity Meters. [6 Figs.) December 3, 1900.—In. this 
motor meter, and in order to render registration true for all loads, 
rn’ the fact that the meter friction is proportionate] 
higher at low load than at high load, a parte i magnet A 


y, 





employed which is so proportioned that it practically attains 


Fig. 4. 



























































(24 660) 

magnetic saturation with current less than full load. There are 
twenty-one claims, one of which is for “‘a commutator brush 
comprising a plurality of small and independently elastic mem- 
bers, and a ively large and long arm pivotally mounted at 
one end, and constibating @ common support for all of said 
members.” (Accepted November 20, 1901.) 

$207. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Limited, Berlin.) Ly ee aren Systems. 
(2 Figs.] February 14, 1901.—In systems having a central micro- 
phone battery and in which the conductor for the microphone 
current is that forming part of the telephoning circuit, according 
to this invention and in order to | battery current varia- 
tion, produced when using a transmitter, to the immediate trans- 
former secondary part circuit of the eaid transmitter, and also 
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HH 
to prevent the rapid alling oscillation from the telephone 
Sennenmanee from eon through the transmitter contacts and 
pp sg ned Laser a choking coil is placed between the battery 
an 
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and the transmitter, and ve path for current is pro- 
vided in parallel with the transmitter. alternative path may 
be the primary of the transmitter induction coil. A condenser 


between the transmitter ee the receiver, 
and the line or return, in order to prevent the battery current 
from etising the receiver and the transformer magnets. 
(Accepted Novembor 20, 1991. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2930, M. S. Napier and 8. F. e, London. In- 
ternal Com’ on Engines. [4 8.) February 11 
1901.—This invention relates to admission valves for internal 
combustion eé: es, and of the kind in which,‘as heretofore 
usually made, com: tively small lift of the valve proper, and 
the rapidity with which it is operated, prevents sufficient explosive 
mixture from ng th it. In order to obviate this disad- 





van the admission valve is made with a hollow » prefer- 





ably cylindrical in shape, adapted to be fixed to the engine and 


having an annular seating formed upon its inner end. Centrally 
within the casing there is secured, preferably by means of radial 


in 0 Sentanae the valve , the pepe f appt wenn 
being formed as a seating. The valve | rt is annular, so 

it can be applied upon the beforementioned seats u the casing 
and and is connected by means of radial ribs or the 


equivalent with a central boss carrying the spindle which passes 
- 1. "ig 





through the jo my» and has arranged in connection with ita 
spring to normally hold the valve u its seat. With this con- 
struction of admission valve, when the valve proper is withdrawn, 
the mixture can flow not only through the usual annular inlet 
between the valve and seat, but also through the spaces left 
suo) radial ribs of the valve proper. (Accepted November 
8259. G. Galkin, St. Petersburg, Russia. Petro- 
leum Incandescence Lamp. [2 #.) April 22, 1901.— 
In this lamp petroleum is vaporised or fied for the production 
of a Bunsen flame for heating an incandescence mantle, The 
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annular petroleum reservoir is kept under regulated air pressure 
from an air container in a position where it becomes heated 
by the flame of the lamp. The “ae tube is approximately 
vertical (Accepted November 20, 1901.) 


GUNS AND EXPLOSIVES. ‘ 


19,358. C. J. Hoyos and A. E. Jones, Fiume, 
Austria. “+ {6 Figs.] September 28, 1901.— 
Torpedoes fitted with Obry’s gyrostatic steering gear are accord- 
ing to this invention provided with a device w is adapted to 
cut off air from the _— engine and sink the 
should the gyrostatic device fail to perform its proper fu 3. 
A slotted slide is so actuated by one of the oscillating elements 
of the steering gear that the same during two successive transite 
of the steering rudder through its position of rest is engaged in 


an 














one direction by ‘means regularly actuated,” and flies back to 
its initial position when the steering rudder has passed its centre 
. slot is of such a that the pin of a tap 
ever projecting into the said slot wil! not be disturbed thereby 
as long as the said intervals do not exceed a certain limit, whilst 
hich thqu quis Ol! & Somputemsesaie topely fies be tens Geomae 
wi en cuts off a com -air 80 
ache eae tie tod pede, ane tee ed al alve is opened 
ro n e ion, an valve 4 
(Accepted November 27° 1901.) ” 


A. Reichwald, London. (Ff, K 


1323. rupp, ki 
21, 1901.—This in- 


mony.) Shell Fuses, [5 Fiys.}) January 
vention relates to compound fuses, and is ned to enable the 
movable of both time and percussion fuges to be secured by 
a safety device while the projectile is carried about; the said 
safety device is adapted for removal by a single movement of the 
hand when it is desired to put the compound fuse into action. 
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This attained accordi resent i tion by pro-| 20,667. J. Brailsfo; Sheffield. Straightening | lini: teri according to this invention made b: propent 
= digo fuse = Ayton ns pele =. by = Saws. (6 Figs.) pment 16, 1900.—According to this od a higi ty tea t peaedg moony calcintn hatin, wpe f ing paired 

vention saws are straightened in a goffing built upon the top | or carbonate of lime, and, while at adding 


piece, one of which secures the priming bolt of the time fuse, and 
the other the moving parte of the m fuse. One pin may 
pass through the revolving powder ring, and secure it against 








motion (preferably in the case shot tion), so that the pinhole 
1 to the percussion fuse shall, when the powder ring is in 
any other ition, be covered thereby, and the entrance of dirt 
and the like to the percussion fuse be prevented. (Accepted 
November 27, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
18,757. G. W. Ji London. (I. A. J.and S. P. Reitz, 
2 pee et 10. 1901 -Wheteton ly hewn and 
2 Figs. mber 19, .—Whe' es roughly hewn 
He. | abies in cross-section are placed within slot-like 
openings in a plate of hard cast metal, and rotated so as to 





continually brought into attritional contact with the forward 
edges of the openings. A rotating table may serve to turn the 
whetstones, the stones ong upon the tablje and being rotated 
frictionaliy by contact therewith, The forward or shaping edges of 
theslote are curved to the form which the whetstones are to take 
in their length. (Accepted November 27, 1901.) 

59. T., R., and W. Lees, Hollinwood, Lancs. 
Cutter Guards. (3 Figs.) January 1, 1901.—A guard for the 
rotary cutter of a planing machine according to this invention 
comprises a pivo' arm carrying a cover adapted to fall intoa 





























C J) 
oF. 
tion protecting the cutter, and a roller which comes into 
contact with w ig to the cutter and lifts the arm and 
cover at the right time to allow the cutter to operate on the wood. 
(Accepted November 27, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 

22,554. E. H. Hopkins, London. Obtaining Pure 

Zinc. {i Fig.] December 11, 1900.—Zinc vapours containing 

other metals and metallic oxides (as from complex sulphide ore) 








are filtered through incandescent carbons. A redu:ing and 
filtering crucible is illustrated, the filtering chamber being in the 
upper and cooler part of the vessel. (Accepted November 20, 


the surfaces ma; used for pressing. The are preferably 
be 4 Te Peruana. (docapied Heseanber M, 


plate of the tempering furnace and ha the lower die sus- 
ed within the furnace flue, the top pressing die being carried 
y arms attached to a vertically-moving slide operated by a wheel 
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Fig. 
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Fug. 2. 
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and rack. The die may be made with two or more pressing 
surfaces and to be turned so that either one or other of 


ase in duplicate on each furnace 
t, Essen (Ruhr), Germany. 
Ww g Metals. [3 Figs.) November 19, 1900.—This in- 
vention provides ‘in a manner a process for ering, and at the 
same time for welding metal pieces.” Metal heated very highly 
by alumino-reduction is poured upon the surfaces to be joined 
.” Owing to heat absorbed by the 
E to be joined from the highly-heated oe over or 
tween them, they ‘‘ adopt the capacity of ng joined,” the 
pc eset wegen ere metal forming ‘‘ a joining or compensating 
material (soldering, casting), and on the other hand a heating 
eae yee Although with this process the metal parts to 
be united “ adopt at temperature at which they” “are apt of 
being joined” “ eventually for accelerating the establishment of 
this state, the extremities of the metal pieces may previously be 
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heated.” In rail-jointing ‘‘ the process is carried out in such a 
manner that the two are placed in a certain d to each 
other after the jointed surfaces have been carefully cleaned, or, if 
ible, rendered rough or grooved, and the joined surfaces have 
m surrounded by a suitable mould, into which the yy 
heated iron is cast.” To prepare the highly-heated welding 
metal ‘‘A mixture of aluminium and oxide of iron (the latter 
chemically as pure as —— and mage sesquioxide 
of manganese, oxide of jum, wolfram acid is brought to 
reaction by means of ——t pellets.” After pouring ‘‘as soon 
as the metal is congealed, it is put under a certain pressure, 80 as 
to gradually cool down under tension.” ‘ After the mould has been 
removed, the joint may be still ex to a finishing works.” It 
is stated that “the joint is but little, or not at all, less strong than 
the piece to be welded.” (Accepted November 20, 1901.) 


RAILWAYS AND TRAMWAYS, 


4209. A. Reichwald, London, (Ff. Krupp, Essen, Ger- 
many.) Goods Wagons. [4 Figs.) February 27, 1901.—Ac- 


Figs. ‘ 
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cording to this invention the floor of a goods wagon is made of 
metal channel girders, preferably each detachably connected to 
the truck frame. (Accepted November 13, 1901.) 


MISCELLANEOUS. « 














x a hig! perature, 
boracic acid (or boron trioxide) in such quantity as will produce 
a@ more or less fluid calcium borate, which is ground to a fine 
powder and mixed with finely wdered calcined magnesite or 
magnesium oxide. The mixture is then moulded preferably under 
pressure and baked at a high temperature. The proportions of 
calcium borate and magnesium oxide may vary within certain 
limits. A mixture containing about 40 per cent. of calcium 
borate is stated to undergo in baking such vitrification as insures 
non-porosity. Instead of first calcium borate and 
adding it to calcined magnesium 0: or magnesite, dolomite, 
which contains lime as well as may be used. After 
calcining, it is mixed with an tional quantity of calcined 
magnesium, oxide or oy and bo acid or boron tri- 
oxide, and is then m ied and baked. Other highly basic 
borates, such as lead borate, iron borate, and the like, may be 
used instead of calcium borate, according to the pu 
which the articles are to be enavens or a mixture of 
may be used, the proportions being such as to produce with 
magnesia the necessary vitrification at a heat considerably 
above that at which the article is to be used. It is stated 
that such linings are suitable for use in furnaces which have 
to resist the chemical action of molten lead oxide. (Accepted 


November 27, 1901.) 
23,131. A. and E. Shir’ Foleshill, Coventry. 
Pininber’s Lamp. (3 Figs.) y ber 18, 1900.—In ith 


vapour lamp petroleum or o er spirit passes to the inner of two 





concentric burner tubes through some filtering material in the 
outer tube. The burner is adapted to carry a soldering tool. 
The handle of the lamp is on a loose band rotatable on the lamp 
body. (Accepted November 27, 1901.) 


904. T. E. Mitton, Birmingham. Lubricators. 
(3 Figs.] January 14, 1901.—According to this invention a lubri- 
cating oil vessel, which may be variously shaped, is provided with 
glass window discs held in place by circular covers fitting on cir- 





cular projections for the purpose of permitting the level of the 
oil to be observed. There is one claim restricting the scope of the 
invention to lubricators having “‘ two or more delivery outlets. 
(Accepted November 27, 1901.) 

21,176. E. Merrall, Morton, Yorks. Thread 
Guides, [4 Figs.) November 23, 1900.—A thread guide for 
spinning, doubling, and twisting machinery according to the 


Fig.t. 







Fig2. 





Figs. 
AP) [-SP>) (YP) 




















invention is provided with a shield having notches or slits which 
lay hold of the loose end of a thread should it break, and prevent 
it from becoming joined to either of the neighbouring threads. 
(Accepted November 27, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the. 
United States of America from 1847 to the nt time, and 
reports of trials of patent law cases in the United States, may be 





21,483. W. S. Rawson, Lond and R. D. Little- 
field, Thornton Heath, 8 >. Farnase 





1901.) 


November 27, 1900.—Refractory ae a crucibles, or furnace- 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New. York CorREsPONDENT.) 
(Continued from page 39.) 

Tue paper by Sefior Baca was succeeded by one 
from José G. Aquilera, on ‘‘ The Geographical and 
Geological Distribution of the Mines in the Republic 
of Mexico.” These papers being in Spanish, your 
correspondent cannot pronounce on them further 
than they were received with enthusiasm of two 
kinds—courtesy from the Americans and apprecia- 
tion from the Mexicans. They are no doubt ex- 
cellent, and if ENcrneERING has Spanish readers, 
they would do well to send for them. We then 
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Tur Drarnace CanaL; Mexico. 


ascended to the roof of the engineers’ building, 
in which the meeting was held, and had a superb 
view of Popocatapetl and Ixtaccihuatl. ese 
volcanic mountains rise to a height of 17,872 ft. 
and 16,000 ft. respectively. The tops are, of 
course, covered oak dine and they look to be 
very near. In point of fact, the foot of the former 
is 35 miles distant. The party then visited the 
National Library and the Art Gallery. At the latter 
place we saw some very old and instructive pic- 
tures, and were impressed with the great progress 
made in painting during the last century. Old 
things never did appeal to your correspondent 
simply on the age ground; there is certainly an 
age limit. He was reminded of a story of a 
worthy but parvenw American lady, who said 
it had been the dream of her life to visit 
Europe and see the old masters, but when she 
arrived there she found they were all dead. We 
thanked God that these painters were dead, and 
regretted they had not died 1 much younger. Next, 
we visited the cathedral shown (see page 84), and 
were delighted, as well as impressed by its - 
deur. It stands at the head of a fine plaza, and is a 
magnificent object from every point of view ; the 
carvings on the doors are fine examples of work. 
This building was constructed on the site of an 
Aztec temple, the corner stone was laid in 1573, 
and the first service was held in 1626; but owing to 
& great inundation in 1629 the dedication did not 
occur till 1656, and the building was only com- 
pleted in 1667 ; the towers, however, were not 
finished till 1791—at a total cost of 2,000,000 dols. 
The building is 400 ft. by 177 ft., and the towers 
are 203 ft. high. It contains twenty massive fluted 
columns and fourteen chapels. Much could be said 
about this building and its magnificence, but lack 








of space forbids. Your correspondent visited it 
many times, and was so loth to leave it that one 
night he narrowly escaped being locked in the 
enclosure. From the cathedral our party went to 
the museum and saw many relics of the old Aztec 
builders. A whole book, and a large one, could be 
made of these specimens, but one of them must 
suffice, for there were hundreds to be seen. It is 
the calendar stone, and is illustrated below. There 
was also the sacrificial stone—a huge monolith 
with a hole in the surface designed to catch the 
victim’s blood. The writer was taken to an 
upper room and shown Cortez’ banner of silk 





and the shield of the ill-fated Montezuma. One 


‘could moralise at great length over these two 


the gilded decorations, said to have cost some 
hundreds of thousands of dollars. From a room at 
the back the great jewels were brought out for our 
inspection, and this was a most distinguished atten- 
tion, royalty only being on to appreciate 
such treasures. The jewelled crown alone cost 
30,000 dols. for the work on it, and the jewels and 
material cost much more. There are in this crown 
22 shields, representing the bishoprics of Mexico, 
and above theseare angels upholding six other shields 
for the archbishoprics. as the wings of these 
angels are festoons of roses and ‘pment gathered 
at the top under a globe; surmounting the whole is 
the Mexican eagle, bearing:in its talons a diamond 
cross. The shields are surrounded by emeralds and 





RR. 








Tue Orcan Cactus. 





Tue Azrec CaLenDarR Stone ; Mexico Museum, 


relics of the conqueror and the conquered, but we | 
had to hasten on, as there was much more to see | 
that short afternoon. We hurried into the electric 
cars, and after a ride of 6 miles found ourselves at 
Guadalupe, where we visited the cathedral illus- 
trated on page 84. The day was a féte day, and 
the church was full of worshippers. We were con- | 
ducted through the beautiful structure, and shown | 


sapphires, and on the breast of each angel is a 
magnificent ruby. It may be said there is nothing 
elsewhere equalling this used in religious cere- 
moniés, for Guadalupe is the most sacred of 
Mexican shrines, and many miracles of healing are 
credited to it. The Virgin is said to have appeared 
to many people at this place. The first time was 
in 1531, when she showed herself to Juan Diego, 
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an Indian, telling him to notify the bishop 
of her wish to Gov a church built here in 
her honour. The Bishop, like some of his 
Biblical predecessors, demanded a sign, and 
was directed to fold some roses in his tilma, 
or cloak. On arriving at his house he un- 
folded the cloak, and found the image of the 
Virgin in bright colours on the interior of the 
garment. There can be no doubt of this, for the 
tilma is to be seen to-day over the high altar, with 
the holy picture on it. Pope Alexander VII. had 
this investigated,“and endorsed the miracle, ap- 

ointing December 12 as perpetual feast day in 

onour of the event. The magnificent crown de- 
scribed above is placed over the tilma. Moreover, 
a fine spring of water gushed from the place where 
the Virgin stood, and its healing properties are ad- 
ditional confirmation. On five other occasions the 
Virgin has appeared at Guadalupe. The altar here 
is truly magnificent. The frame holding the tilma 
is over Carrara marble, carved beautifully and 
wrought with gilded bronze, and reached by four 
flights with twelve steps in each, paved with black 
and white Carrara marble. Three of the stained- 
glass windows cost 17,000 dols. Adjacent to this 
church is the Chapel of the Well. Behind the 
church are the stone sails on the hill, commemorat- 
ing the saving of a storm-tossed ship by the Virgin. 
The sailors vowed to place the foremast and sails on 
this hill, and they kept their vow. We climbed 
the hill, and were rewarded by a view of the City 
of Mexico, with the two volcanoes, whose snowy 
tops were illuminated by the setting sun till 
they — the colour of manganese. Nothing 
finer has ever met the writer's eyes. It well 
repaid the somewhat difficult ascent. That evening 
there was a grand reception at the Municipal 
Palace which is on one side of the Grand Plaza 
and opposite the Cathedral. The interior was most 
beautiful, and in one room were the portraits of 
the mayors of the City of Mexico, in an unbroken 
sequence extending back several hundred years. 
The reception was a great success, and festivities 
were kept up till a late hour. Then, next morning, 
after a technical session, the party were notified 
that President Diaz would receive the engineers 
at ms err a (see page 84). The ride there was 
through the finest avenue in the city, bordered by 
beautiful residences and many superb trees. We 
passed a fine statue of Charles I[V., and a colossal 
monument to the last emperor of the Aztecs, whose 
resentment for their treatment by Cortez may be to 
some extent mitigated when one considers how 
the emperor was in the habit of spelling his name 
~—Ouauhtemoc. He is sapemiented in full Indian 
dress, with a fine feather head-dress, and holding 
in his hand a javelin poised. This monument is 
of stone, but the statue is bronze. It was erected in 
1887. The castle of Chapultepec is situated on the 
top of a high rock, 200 ft. above the plain. At its 
foot are forests of shady trees of enormous size ; 
here still exists Montezuma’s cypress, 41 ft. in 
circumference. Legend declares it to have been an 
old tree when that unfortunate emperor was a boy, 
and it is still vigorous 400 years later. Along- 
side of this tree is the monument to the ill-fated 
Mexican cadets, mere boys, who fell while bravely 
defending this place against the assault of “the 
United States troops, in one of the most unjust wars 
ever waged by a stronger against a weaker nation. 
The thought was not a pleasant one; and we 
hastened, under a wonderful arch of cypress trees, 
the like of which would be hard to parallel, to climb 
to a more pleasant view on the top of the rock. The 
whole country at the base is laid out as a fine park, 
and is the favourite lounging-place of the citizens. 
The view at the top can never be forgotten, nor does 
the writer feel equal to an adequate description ; 
suffice to say it is most extensive : the City of Mexico 
on one side, with the volcanic background, and 
the high mountains toward Cuenavaca on the other; 
a great expanse of beautiful country on either side, 
with historic places scattered over it. The palace 
is built in a square, around a fine garden of flowers, 
with fountains and arbours. Below the top are 
hanging gardens ; and as the flowers were in full 
bloom, the wealth of colour was simply indescribable. 
The interior of the palace was quite in keeping with 
its exterior. The United States Minister, General 
Powell Clayton, a hero of our own Civil War, pre- 
sented each visitor, and President Diaz gave each 
& most cordial smile of welcome, a warm hand- 
shake, and a few words in English. He is a most 
soldierly-looking man, and the people are very 
enthusiastic supporters of everything he does; and 





no wonder, for his administration of affairs has 
been wise, economical, and salu We now 
descended the attractive walks, and found electric 
cars in waiting; some sped away to visit some 
suburban villages with such euphonious names as 
Tlalpam, Coyoacam, Mixcoac, and Tacubaya. The 
second one was the town of greatest interest, for here 
is still to be seen the house of Cortez, with his arms 
over the door. The room is shown where he tortured 
the Aztec king, and a stone pillar in the courtyard 
where the Spaniards used to shoot their bound 
Indian prisoners. The well Cortez is said to have 
drowned his wife in was pointed out, but a vener- 
able Indian told the writer there was doubt regard- 
ing it, so we rejected the myth at once. That 
night the American Club gave us a grand ball, to 
which all the people who were anyone had been 
invited. There was so many of these distinguished 
persons as to overcrowd the house, and rather to mar 
the evening. The next morning, all who awakened 
in time assembled on the narrow-gauge railway, 
and started for the great Drainage Canal (see map, 
page 69). This is a wonderful and stupendous work, 
viewed from an engineering standpoint ; it was com- 
menced by the Spaniards in 1607 ; 15,000 Indians 
sunk shafts and worked tunnels in both directions. 
At the end of a year a tunnel 4 miles long, 13 ft. 
high, and 11 ft. wide, had been constructed, having 
adobe walls. The engineer was Senor Don Enrico 
Martinez. In 1629 there was a great flood, and 
the city was 3 ft. under water; the tunnel had 
been closed for repairs at the time. Martinez was 
imprisoned, but released and ordered to make the 
city secure against a repetition. He opened the 
tunnel and built dykes, but finally decided to make 
a canal instead of a tunnel, by opening the top 
and widening. It took over 100 years to complete 
this, the work being concluded in 1789. The top 
width was 300 ft. to 700 ft., and the sides sloped 
nearly to the bottom, at a perpendicular depth of 
150 ft. to 200 ft. Its length was 67,537 ft., 
and it proved a success in preventing inunda- 
tions. In 1885 President Diaz appointed a special 
commission to carry out the drainage scheme. 
Three objects were in view: 1. To prevent inun- 
dation. 2. To receive the sewerage of the city of 
Mexico, and convey it outside the valley. 3. To 
control the waters of the valley. The works are a 
canal, a tunnel, and a discharge outlet. The canal 
is 47 kilometres long, its depth at the start is 
5.75 metres, but it reaches 21.28 metres per 
second, and is calculated for a normal flow of 
5 cubic metres where the city sewers enter; but 
at the tunnel it has a capacity of 174 cubic 
metres per second. The dam built between the 
canal and the tunnel has stone walls and three sluice 
gates, by which it controls the discharge. The 
tunnel is 10 kilometres long and brick - lined, 
and has twenty-five ventilating shafts. The above 
is a brief account of this great work, which was 
completed in 1894, and 11,400,000 cubic metres 
had been excavated. The work cost 15,967,778 dols. 
This was what we started to see. The railway 
runs in many places quite as close to the bank of 
the canal as a timid man would care to ride, for it 
was built to aid in the construction. We stopped 
ata village, and saw the prison where the great 
Mexi¢an patriot, Morellos, was confined, and a 
mofument opposite marked the spot of his execu- 
tion. Either Mexico has executed more of its 
rulers than most countries, or else is more parti- 
cular in recalling the fact by means of monu- 
ments. We saw so many of these melancholy 
souvenirs that the writer, on reaching a new place, 
would ask of some Committeeman, ‘‘ Where was he 
shot?’ and the place seemed to be invariably 
pointed out, although no nama had been men- 
tioned. After following the bank of this great 
canal for 20 miles, we left our train, and went 
to the inlet of the tunnel and examined the work 
there as described. Then we were taken by train 
to the outlet, and subsequently brought to the 
village of Zumpango. In spite of the hard-sound- 
ing name, Zumpango is.a pretty piace, located on 
the summit of a hill. Many of the houses are sur- 
rounded by the organ cactus, which makes a 
fine fence, and would be called in our Western 
country a ‘‘ bunkum fence.” This was defined by 
a witness in a court trial as ‘‘a fence that was 
horse-high, bull-strong, and pig-tight” (see page 
69), and it seems to answer the description. The 
entire party were escorted by the ss band 
to the house of Senor Mancera, the owner of the 
railway, and our host. He had spread tables 
in the patio of his house, and put the band in the 





balcony on the second floor, the house being of the 
pure Mexican type, and built ina square around the 
patio. We sat down to a Mexican breakfast, so- 
called—some 200 in all—but~it was really a feast, 
and we were some hours late, and so hungry, 
although the train had a good lunch on board. 
The drink here was pulque; by using the juice of 
the prickly pear it was coloured red, with almond 
it was made white, and with celery it was green ; 
three large glass jars held these, and the Mexican 
national colours were thus presented to us. We 
saluted their flag, and then proceded to literally 
drink it. Speeches followed in Spanish and English : 
even the students of the Mining College contribut- 
ing to the remarks. Flowers loaded the tables, 
and the colours were, as usual, very effective. Your 
correspondent finally decided it was too much 
trouble to have three glasses of the same liquor, 
and so poured them together, making a Mexican 
pousse café. Pulque is very nice when fresh, and 
this had been made that morning. The banquet was 
a royal one, and we so prolonged our stay as to 
reach the city some hours late, which resulted in 
deferring the final function, the concert at Chapul- 
tepec, for an hour. So we said farewell to this 
wonderful and attractive city. Picturesque and 
mystic, with the memories of the past crowd- 
ing upon us, and the bloody tragedies en- 
acted even down to modern times, closing with 
that pathetic one of Maximilian. But we be- 
lieve that happier days are now in store, not only 
for this city but for the Republic; for its head is 
not only a wise statesman, but full of enterprise, 
and is deservedly most popular. To name our 
hosts, or those to whom we were indebted for at- 
tentions and courtesy, would be to mention every 
Mexican we met, so we have to thank them in bulk. 
The writer must not forget to chronicle a delightful 
visit to the Jockey Club, which is one of the 
finest houses he ever entered. It was originally a 
baautiful palace ; the club itself is composed of 
influential men noted for their hospitality. To 
show the enterprise of Mexico, the following is an 
extract from an article published in a New York 
daily only a week ago: 


Air, light, and water, if pure, wholesome, and in abun- 
dance, are the prime agents in producing good sanitary 
conditions to the individual, as well as the masses. The 
pure and clear atmospheric conditions prevailing through- 
out the Mexican table-lands furnish to the City of Mexico 
an abundance of the former two factors—air and light ; 
but this city has long suffered for want of an equally 
bountiful supply of drinking water. Visitors to Mexico 
have frequently commen upon this fact. A new, 
costly, and efficient sewerage system is nearing its com- 
pletion ; new asphalte pavements on hundreds of streets, 
a rigorous police enforcement of sanitary rules—all tend 
to modernise the City of Mexico. Added to this, a new 
supply of pure mountain spring water, now under con- 
struction, will within a shord time place Mexico in the 
front rank of the healthier cities of the world. 

A syndicate of New York capitalists has purchased the 
Mackenzie concession for the purpose of bringing, a new 
water supply to the city. Some forty miles south-west of 
Mexico, and about six miles south-eastof Toluca, are located 
the Almoloya springs, from which a supply equal to 2000 
litres per second will be drawn and transported by means 
of canals, pumps, and pipe lines, over the intervening 
mountain ridges to the City of Mexico. Mr. Warren H. 
Loss, of New York, is the contractor, who, with a party 
of expert engineers, is now making a final tour of inspec- 
tion: over the entire line, prior to commencing actual 
work. The magnitude of this work can more readily ba 
seen from the following construction data furnished in 
Modern Mexico by Mr. Loss: . 

The work embraces the. construction of a total of 36.6 
miles of canals, of 6.4 miles of steel pipe lines, the instal- 
lation of pumping machinery, spore | nearly 27,000 
horse-power, in order to elevate the needed water supply 
to a height of 1456 ft., for the purpose of obtaining a 
gravity fall to the City of Mexico. Electric omer © 
operate the pumps will partly be obtained at the falls of 
the Malinaltenanco River, some 24 miles south-west of 
the —_—. springs. The water, in its descent from 
vhe plains of Salazar, near La Cima, dropping sgradaally & 
height of 2214 ft. on its way to the City of Mexico, will 
furnish electrical energy equalling 17,500 horse-power, & 
part of which will be ed for operating the pumps. 
Of the balance, about 8000 horse-power will be transmitted 
to the City of Mexico for street lighting, railroad, and 
other power purposes, while the available balance of the 

ower will be made use of in adjoining towns, mines, &c. 

he transmission lines will necessitate —e wire weigh- 
ing 680 tons. The time of completion of the work is three 

ears. By these means, and the expenditure of nearly 

000,000 dols., United States currency, the City of 
Mexico will be supplied with 39,250,000 gallons of water 
por 24 hours. 

The next morning the party assembled at the 
station to take an all-day trip to Cuenervaca. This 
was a ride never to be forgotten. Even the great: 
Ruskin would have found all his powers employed 
to adequately picture this mountain scenery. The 
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writer will not even make an attempt. The track 
rose from 8000 ft. to 11,000 ft., winding around the 
side of a mountain, and giving us views of the City 
of Mexico from various elevations, each view seem- 
ing more attractive than the preceding one. We 
looked down on the castle at Chapultepec, and 
could mark the terraces and the gardens; when 
finally we reached the summit, everyone drew in 
a deep inspiration, and all the complimentary adjec- 
tives of the English language were employed and 
seemed feeble. The descent on the other side was 
equally grand andinspiring. We could see Cuener- 
vaca miles away, in the midst of a fertile country, 
and with a river like a silver thread twined through 
this landscape in every direction ; while still farther 
distant were two beautiful lakes, surrounded by a 
lovely green framework. Off to our left were again 
the two volcanoes, and this time the latter must be 
spelled. They were oe (‘‘the one who 
smokes ”), and Ixtaccihuotl (‘‘ the old woman”), the 
latter so called because of a resemblance to a 
woman’s face looking upwards towards the sky. 
Behind these snowy peaks the sky was so blue that 
the Bay of Naples would look white beside it. We 
soon reached the town, and went to a lovely hotel, 
where we sat down to what the writer at once recog- 
nised as a Yankee dinner. The table linen was spot- 
lessly clean, the plates were hot, the food was well 
cooked and properly served by cleanly servants, 
mostly girls.. It was altogether the nicest meal we 
had enjoyed. On inquiry, we found the host came 
from Springfield, Mass., the town where the writer 
had passed some years of school days, and where 
his maternal ancestors had lived for nearly a century. 
We had here the usual welcome and band; and 
after our meal went at once to ree the house and 
celebrated garden where the unfortunate Maximi- 
lian had passed some of his time. This Jardin de 
la Borda is a wonderful place, with terraces running 
to a stream, and surrounded by every variety of 
tropical shade and fruit trees. Cortez captured 
this place, and subsequently spent much of his 
time there; we went to his palace, now used as 
the Capitol, and here we were received by the 
Governor. This building is of two stories, the lower 
being arched at the back, and through these arches 
one can have an exquisite view of the mountains, 
the arch seeming like a frame to the great picture 
which extends for miles, our two volcanoes, which 
we will not spell again, forming the background. 
The elevation is about 5000 ft., but the air was clear 
and bracing. More than one of the party expressed 
a desire to spend a winter there, and we were 
further assured it is a delightful summer resort. 
There is plenty of water, which comes from the 
adjacent mountains ; and our chemical expert tried 
it, and said we could drink with impunity, or with 
anything else we liked. The lequila served here 
was also very good. 

Our return to the City of Mexico was with- 
out incident, except the view from the descending 
slope of the mountain, when the great city was 
spread out before us as a series of twinkling stars, 
for all the electric lights were lighted. The castle 
also was similarly illuminated, with a weird and 
startling effect. We, at once, went on our 
train, and composed ourselves to slumber. The 
train steamed quickly away from our kind hosts, 
and we were raised from our peaceful slumbers by 
the crash of a brass band at 7 a.m. We said some 
things and thought more, but it was no use, and 
we rose and were welcomed by the Governor and 
principal citizens of Pachuca. The latter were 
very numerous, very enthusiastic, and very cordial. 
As the writer had put in a pretty full day at 
Cuenervaca, he was not ‘‘ drawn” by the row, but 
took a comfortable breakfast ; and afterwards a 
crazy vehicle drawn by mules. In fact, every kind 
of a four-wheeled conveyance was pressed into 


service, we were told they had sent as far as the |? 


City of Mexico for conveyances. The writer is 
quite sure the one he took came from even a greater 
distance, for it was a relic of the past ages, and may 
have been the Ark of the Hebrews—it looked it. 
We ‘‘rattled”—that is the term—up the street, and 
Soon picked up the rear of the procession which 
had started an hour before, for the streets are 
narrow, and progress extremely slow. In an hour 
we had reached the palace, disembarked, shaken 
hands with the Governor, who said he was glad 
to see us, and found our vehicle, which had not 
come apart in the interim. We had now to visit 
the mines. This district was discovered in 1522, 
and has many noted mines in its vicinity, such 
as ‘* Rosario,” with a record of 28,000,000 dols. in 





30 years; San Rafael, producing 14,000,000 dols. 
in 10 years ; Eucino, which has yielded 6,000,000 
dols.; Santa Gertrudis, which produced since 
1879, 25,000,000 dols.; and the Barren—which is 
certainly misnamed, for it is anything but barren, 
for it has produced since 1890, 6,000,000 dols. 
The mining territory is about 25 miles by 12, the 
richest ores lying near the surface, although there 
are indications in spots of richer veins at a greater 
depth. The water has to be pumped, and Cornish 
engines of great size are employed for this purpose. 
One of these has a steam cylinder of 90 in. dia- 
meter and 10 ft. stroke; the pump rods are 1500 ft. 
long, and the capacity is 1,750,000 gallons per day. 
It was built by Buckle and Co., of Plymouth. 
After examining the mine, the party partook of a 
hanquet, where, fortunately for most, the speeches 
were in English. Food and drink are the same 
in all languages, a sort of Volapiik ; but to listen 
to talk one must understand it. Some of the party 
said they saw the patio process here; but the 
writer, having really seen it at Parral, has his 
doubts. One of them describes it thus : 

The process consists of crushing the ore, then grinding 
it fine in Chilian mills, washing away the fines into tanks, 
where the water is drained off, and ge the re- 
maining mud on to a flat stone pavement, where it is 
ay outabout a foot thick, being dosed with salt, sul- 
phate of copper, and mercury. The mud lies in this 
shape for three or four weeks, and every day for two or 
three hours it is stirred up, by horses or mules being 
driven around init. The amalgamation of the mercury 
with the silver having finally taken place, the mass is 
washed, removing the mud and leaving the amalgam, 
which is roasted to obtain the silver and to recover the 
mercury. 

This is correct, but reads just a little bit like the 
guide-book. There were also some very modern 
and complete stamp mills. That evening there 
was a session of the Institute at the theatre. It 
might have been called the American Institute of 
Mining Engineers, Limited, as it was composed 
largely of mining experts, and the body of members 
were rather conspicuous by their absence. One 
cannot take in everything : self-restraint is neces- 
sary, and this seemed an excellent time to exercise it. 
The next day, being refreshed by their abstinence, 
as stated, the party started for the Real del Monte, 
a distance of 6 miles, where the mines were ex- 
amined, and subsequently a lunch was served. 
Some others, again, went to see the patio process— 
at least they said they did, but Pachuca is a large 
town, and people are easily lost sight of there. At 
the Hacienda de la Union, the Kroenke process is 
used for reduction. After the ore has been crushed 
and pulverised in Chilian mills, the result is spread 
out on a pavement todry. Then it is put into a 
rotating barrel, and a concentrated solution of salt, 
subchloride of copper, and quicksilver is added, 
and the whole rotated for about eight hours. At 
the Hacienda de la Progreso the ore is crushed 
and then pulverised in the stamp mills ; it goes to 
the mixing tank, where salt, sulphate of copper, and 
quicksilver is added, and is then passed over the 
amalgamating pans. 

(To be continued.) 





THE EVAPORATION OF JUICE. 
By A. E. Jorpan. 
(Concluded from page 7.) 

The ‘* Wellner Jellinek” Evaporator.—Fig. 11, 
page 72, shows a triple-effect evaporator of this 
type as made by the Maschinenfabrik Grevenbroich, 
Germany. The depth of the nest of heating 
tubes in this evaporator is comparatively small, 
the idea being to carry a less depth of liquor 
on the heating surface than is done in the 
ordinary vertical types—the total depth of liquor 
being from 24 in. to 32 in. The tubes are about 
in. in diameter by about 12 ft. long, and extend 
loosely through bevelled holes in the tube-plates at 
either end into the steam inlet or return boxes. 
Rubber rings are slipped over the tubes and pressed 
into the bevelled spaces in the tube-plates by plates 
which take a group of eight tubes to facilitate clean- 
ing, each plate being bolted to the tube-plate by a 
single boltinthecentre. To prevent sagging, owing 
to the smallness in diameter of the tubes, supporting 
plates are arranged inside at distances of one-third 
their length ; these, however, are liable to interfere 
somewhat with the circulation of the liquor. The 
steam enters through the valve at the front end, and 
is conducted by the arrangement of the return boxes 
in opposite directions three times towards the con- 
densed steam outlets. The incondensible vapours, 





air, ammoniacal gases, &c., are carried away at the 
end of the run. The juice enters the vessel at the 
side near the front end continuously, and the con- 
centrated juice flows away continuously through the 
bottom of the vessel. Large catch-alls are fitted to 
the tops of the vessels, from whence’any liquor is 
returned again to the vessels. 

Ordinary Vertical Evaporators.—The evaporators 
of this type, of which M. Rillieux was the pioneer, 
and whihine now constructed by various makers, 
are so numerous that to describe them all would re- 
quire a good-sized volume ; but as they are all alike 
in principle, differing only in detail with a supposed 
improvement here, and a modification of some sort 
or another there, it will be sufficient for the purpose 
of this article to give a brief description of those 
which have come to the front in the sugar industry. 
The principle of the vertical evaporator will be un- 
derstood from Figs. 12 and 13, on page 72. A is 
the first vessel, B the second, and C the third. The 
enters at inlet a to the first vessel, undergoes 

oiling, and by pipe } to the second vessel 
for a further boiling, thence by pipe c to the third 
vessel, where it is brought to the required density 
and discharged through outlet d. The juice in the 
first vessel is heated by exhaust steam admitted at 
inlet F to the calandria, or steam chamber, A!. The 
juice in second vessel is heated by the vapour which 
rises from the boiling juice in first vessel, and which 
passes by the vapour pipe D to the steam chamber 
B'. The juice in third vessel is heated by the vapour 
which rises from the boiling juice in second vessel, 
and which passes by vapour pipe E to steam cham- 
ber C!, ‘The vapour which rises from the boiling 
juice in third vessel es to the condenser. The 
juice in the vessels circulates through the inside of 
the tubes above top tube-plate and below bottom 
tube-plate, the circulation being assisted by a large 
tube in centre, or a pocket cast at one side, or other 
means. The working level of the liquor is only a 
few inches above the top tube-plate, the upper por- 
tion of the vessel being for the purpose of allowing 
the vapour getting away freely. The condensed 
steam in the steam chamber A! runs off through a 
pipe connected to a steam trap. That from the 
steam chambers B! and C! is drawn off by pumps. 

On the vacuum pumping engine being dented, & 
vacuum is created in each of the vessels, and the 
juice is drawn thereby into the first vessel, from 
thence to the second, and from the second to the 
third, the amount being regulated by cocks. During 
the working of the triple the vacuum maintained in 
the first vessel is 5 in., in the second 15 in., and in 
the third 26 in., corresponding to the boiling 
temperatures of 195, 160, and 120 deg. Fahr. 
respectively, and the work done in each vessel will 
be due to: 

Firs vessel : The latent heat of the steam con- 
densed in the steam chamber Al}, 

Second vessel: The latent heat of the vapour 
from the boiling juice in the first vessel + the 
sensible heat of the liquor due to the liquor which 

es from first to second vessel being at a higher 
temperature than the boiling point in second vessel. 

Third vessel : The latent heat of the vapour from 
the boiling juice in the second vessel + the sensible 
heat of the liquor due to the liquor which passes 
from second to third vessel being at a higher tem- 
perature than the boiling point in third vessel. 

Suppose the three vessels to be full of liquor, and 
from each one gallon is evaporated, then there must 
be fed to the first vessel to replace them these three 
gallons plus the amount drawn off from the third 
vessel as thickened liquor, which we will take as 
another gallon; thus, four gallons are fed to the 
first vessel, three of which go to the second, and 
two of these to the third. 

Fig. 14, page 72, shows the arrangement of a 
triple-effect evaporator, made by Messrs. Mirrlecs, 
Watson, and Co., Limited, Glasgow, for the West 
Indies, having vessels 7 ft. in diameter, with a total 
heating surface of 5000 square feet, and capable of 
evaporating 3000 gallons of water per hour from 
cane juice, which is equivalent to an evaporation of 
6 lb. of water per square foot of heating surface 
per hour. 

Fig. 15, page 72, shows a triple-effect evaporator, 
as made by Messrs. G. Fletcher and Co., Derby, 
The illustration shows the first-effect inside parts— 
viz., steam chamber, vapour pipes, and gas pipes ; 
the second effect, with the ing off ; and the third 
effect, as when completely finished, with lagging 
and mountings. The special featur@ of this appa- 
ratus is the manner in which the steam or vapour 
enters the heating chamber. It will be seen that 
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THE FOSTER EVAPORATOR. 


CONSTRUCTED BY MESSRS. FULLERTON, HODGART, AND BARCLAY, LIMITED, ENGINEERS, PAISLEY. 















oO Fig 17. 








water evaporated per square foot of heating surface 
per hour, but in cases where the apparatus has been 
efficiently handled, as high as 7 lb. is claimed to 
have been obtained. 

Foster’s Patent Evaporator.—Of the ordinary 
vertical type of evaporator, that patented by Mr. 
Foster, and by Messrs. Fullerton, Hodgart, and 
Barclay, Limited, Paisley, N.B., has secured in 
many large factories in which it is in use a high 
reputation. Mr. Foster has had a large practical 
experience of working evaporators in Java and 
elsewhere. To understand an evaporator thoroughly, 
actual experience in working them is absolutely 
necessary, which experience, combined with the 
study of evaporation in all its details, has enabled 
Mr. Foster to design an evaporator which possesses 
very fully the qualifications necessary for an efficient 


apparatus. 

Tn Enorneerine of January 26, 1900, page 109, 
we published an illustration prepared from a 
photograph of Foster’s patent double-effect evapo- 
rator for the evaporation of sugar juice, as 
made by Messrs. Fablerto Hodgart, and Barclay, 
Limited. Figs. 16 and 17 show an a ement 
of this evaporator, quadruple effect, with con- 
denser on the Torricellean principle, the vapour 
pipe from the evaporator and the vacuum pans 
in the factory being connected to a main vapour 
pipe, which has the condenser common to all. The 
arrangement shown is of the most modern design, 
and is compact and workmanlike, the attendant 
being able to see at a glance what is going on, and 
all valves, &c., being within easy reach. 

The writer has had practical experience in the 
working of the Yaryan, Lillie, and the vertical 
type of evaporators by different makers, in the 
evaporation of cane juice in India and in ti, 
and has also had a wide experience in the designing 
of evaporators with several of the most prominent 
sugar machinery engineers at home, and would em- 
phasise the necessity of the evaporator being as 
simple as possible to handle where native labour is 
concerned. What is wanted in sugar factories 
where there is native labour is machinery that, as 
well as being efficient, is simple to work ; for it is no 
easy matter, in most of the sugar-producing coun- 
tries, to obtain intelligent natives skilled in working 
complex machinery, and the fewer complications 
Fie. 18, there are about the plant employed the better will 
it be for all concerned. 





the steam or Vopour pipes are in the centre of the| the top of the vessel a baffle plate is attached for} The desideratum of an evaporator is to obtain 
vesse!, instead of outside, as is usual, and con-| catching any juice that may be carried up by the|the maximum amount of evaporation iho sand 
nected to the top of the heating chamber. 





Near| vapour. The makers guarantee a duty of 5 lb. of | foot of heating surface per hour at a minimum cost 
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without injury to the colour or quality of the liquor, 
and to enable this to be obtained, the evaporator 
must possess the following essential qualifications : 

1. Thorough circulation of the liquor through 
the tubes. 

2. Thorough circulation of the steam around the 
tubes. 

3. Large vapour outlets, to carry the vapour 
away from the boiling liquor. 

4. An efficient method of trapping liquor in en- 
trainment. 

5. An efficient method of carrying off air and 
ammoniacal gases from the steam condenser. 

6. An efficient method of carrying off the con- 
densed steam from the steam chamber, without 
drawing off the steam or vapour. 

7. An efficient condenser. 

8. A vacuum pump of ample capacity and admit- 
ting of easy access to the valves. 

Cane juice is not the only liquor for which this 
apparatus may be used, as it may be adopted for all 
liquors which require to be evaporated. Fig. 18, 
page 73, shows an illustration of a quadruple-effect 
evaporator for evaporating liquors containing salts, 
with salt filters attached for enabling the pre- 
cipitated salts to be taken from the vessels without 
interfering with its continuous working. 

The sugar industry has of late been attracting a 

reat deal of attention, especially in the West 

Tndies, on account of the effect produced by the 
Continental bounty system on beet sugar, and it is 
to be hoped that something may be done at the 
next Brussels Conference for their benefit. The 
development of the sugar industry in India is now 
having attention; and South Africa, too, has a 
future before it for the sugar industry, which will 
quickly develop once the country is thoroughly 
settled down ; and the purpose of this article will 
be acsomplished if intending purchasers of sugar 
machinery give their closest attention to the appa- 
ratus carrying out the important process of the 
evaporation of the juice. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1901. 
(Concluded from page 57.) 

THE CLYDE. 

Tne 311 vessels launched on the Clyde during the 
year, ranging in size from the tiniest of craft to two 
large Atlantic liners of 11,677 tops, and two “‘mighty” 
cruisers of 14,100 tons displacement, make up a total 
tonnage which has never before been reached by any 
shipbuilding district in the world, and while 51 firms 
have contributed to this total, more than half the 
tonnage has been completed by seven firms. Again, 
10 firms produced a total equal to that of the 16 firms 
on the Tyne, and eight firms equalled the output of 
the 13 on the Wear. Theaggregate tonnage of 513,298 
is about 27,000 tons greater than in the previous year, 
and 20,000 tons higher than in 1899, while in 1898 the 
total was about 40,000 tons less, These four years are 
the best that have ever been experienced in Clyde 
shipbuilding, and their average output in tonnage is 
about 80,000 tons higher than was ever reached during 
any previous boom in trade. No wave of prosperity, 
however, has been of greater duration than four years, 
and while reports from the various firms indicate that 
they have from 9 to 15 months’ work on hand, there 
seems a possibility that the highest point has been 
reached, and we may have soon such a drop as was 
experienced in 1884-5-6, 1893, and 1897; but, withal, 
it is a striking fact that the general trend, even with 
such fluctuations, is towards a greater production, for 
the minima in these years of depression have been 
higher in the successive periods. Thus, in 1886 the 
lowest point was about 175,000 tons ; in 1893, 280,000 
tons ; and in 1897, 340,000 tons; while in the years 
of maximum prosperity—in 1890, 1896, and 1901—the 
totals were, respectively, 360,000, 420,000, and 513,000 
tons, indicating at once the growing producing capacity 
of the district.* 

The work of the Clyde has always been more varied 
than that of any other district, and last year was no 
exception to the general rule. There are included 157 
vessels of less than 500 tons, and many of these cannot 
come within the scope of Lloyd’s returns. This isa 
less number of small craft than usual, the number in 
1900 having been 174; and in 1899, 206. Thus there 
were built 154 deep-sea-going vessels, which curiously 
enough is senatioalie the same number as last year— 
153; while in 1899 the number was 142. The vessels of 

t size have not been so numerous this year, only 
our of them exceeding 10,000 tons; but this is three 
more than were produced on the North-East coast, 
Belfast, with six, really topping the list so far as huge 
liners are concerned. Four more of the vessels were 





* See Diagram on page 23 ante. 





between 8000 and 10,000 tons, and six were between 
6000 and 8000 tons, so that of ships over 6000 tons 
we have 14, as compared with 20 in 1900, and 17 in 
1899, Of these, five were warships, leaving only 
nine merchantmen. We have referred to two At- 
lantic liners, the Haverford and Merion, built by 
Messrs. John Brownand Co., of Clydebank, while next 
on the list comes a steamer of about 10,000 tons for 
Denmark, by Messrs. Stephens, of Linthouse, who also 
built the Syria, of 6659 tons. The Ruapehu, a twin- 
screw steamer of 7705 tons, was built by Messrs. 
Denny, of Dumbarton, for the New Zealand trade. 
Messrs. Charles Connell and Co., as usual, have several 
large ships on the list, including the Yeoman, for 
Liverpool, of 7379 tons, and the Indralema, of 6669 tons. 
The Anchor line had a ship of 6399 tons from Messrs. D. 
and W. Henderson and Co., Limited, and two large 
P. and O. ships, of about 6700 tons, the Soudan and 
Somali, were built by Messrs. Caird, of Greenock. This 
makes up the list of those over 6000 tons. Between 
5000 and 6000 tons there were ten vessels, as compared 
with six and seven in the two previous years ; 23 from 
4000 to 5000 tons, as against 24 and 12; 21 between 
3000 and 4000 tons, as against 28 and 30; 20 between 
2000 and 3000 tons, as against 13 and 15; 34 be- 
tween 1000 and 2000 tons, as against 36 and 32; and 
32 between 500 and 1000 tons, as compared with 26 
and 29. 1t will thus be seen that so far as the size of 
the ships is concerned, the past year is almost exactly 
a repetition of 1900, when we had occasion to note the 
tendency towards increased size. 

There was a larger number of twin-screw steamers 
than in any of the other districts, there being in all 
21, most of them of large size ; and in addition six 
warships fall to be included under this category. Of 
— steamers very few were built—only four, while 
or colonial service four stern-wheelers were shipped 
abroad in pieces, a work in which Mesers. Denny, of 
Dumbarton, have always taken a very prominent part. 
Another notable fact in the returns is the great de- 
crease in the number of steam trawlers and fishin 
vessels built during the year—only four are include 
in the list, and the inference is justified that Hull, 
the Tyne, and Aberdeen have succeeded in again 
wresting from one or two Clyde firms this special 
work, which of old belonged to the East Coast, where 
the fishing fleet is largely owned. Of dredging craft 
there were fewer constructed than formerly, 23 vessels 
of about 16,300 tons being included, as compared with 
30 vessels of 24,000 tons in 1900, and about 17,000 
tons in 1899. Last year we recorded the construction 
of four sailing ships, and this year there are five on 
the list, with an aggregate tonnage of 14,355, including 
three large vessels built for the carriage of petroleum 
in bulk for the Avglo-American Oil Company. Two 
of these, barques of 3773 tons, were launched by 
Messrs. Russell, of Glasgow, whose neighbours, 
Messrs. Hamilton, contributed the three other ‘‘ wind- 
jammers.” There were no specially notable steam 
yachts built during the year, and amongst the 15 
sailing yachts, the most notable, of course, was the 
Shamrock, whose plucky effort to win back the 
America Cup reflected the highest credit alike upon 
Mr. G. L. Watson, her designer, and Messrs. Denny, 
of Dumbarton, her builders. 

Of the total tonnage, a much smaller percentage 
than usual has been purchased by foreign clients— 
98,157 tons, equal to 19.1 per cent., whereas in the 
previous year — one-third of the total left the 
Clyde flying a foreign flag, and during the past six 
years the average proportion of foreign to total ton- 
nage has been 27 per cent. Unfortunately, one or 
two of the builders refrain from giving the nationality 
of their ships, so that nearly 18,000 tons cannot be 
allocated amongst the nations, but it is nevertheless 
interesting to note the results, so far as we have been 
able to analyse them. The Colonies took 25,900 tons, 
which, it is gratifying to note, marks a considerable 
increase on former years, the total in 1900 having 
only been 9961 tons. Austria again tops the list so 
far as foreign countries are concerned, with 16,258 
tons ; but this is about half the total of the previous 
year. Germany continues to patronise the Clyde, 
although in diminishing extent, the year’s tonnage 
being 10,779, as compared with 21,725 and 11,374 in 
the two preceding years. Denmark took a ship of 
10,000 tons. Holland appears on the list for 7804 tons, 
as compared with 18,417 and 5892 tons in the two pre- 
ceding years. Spain has also a decrease in her tonnage 
—7655 tons, as against 10,131 and 8652 tons ; as has 
also Japan—5615 against 9370 tons. France is credited 
with 2036 tons; Mexico, 2717 tons; Russia, 2500 tons ; 
Norway, 2195 tons; Sweden, 640 tons; China, 1400 
tons ; South America, 950 tons; and Persia, 540 tons. 

The marine machinery constructed in the Clyde 
district aggregates 441,045 indicated horse-power, 
which is 16, less than in the previous year, and 
18,600 horse-power less than in 1899, This, taken in 
conjunction with the fact that the steamer tonnage 
has greatly increased, indicates that fewer high-speed 
vessels were built than in previous years. If we 
deduct the 21,297 tons of sailing ships, and the dis- 
placement tonnage and power of the warships launched 





—60,120 tons and 154,000 indicated horse-power—we 
find that, allowing for the power of machinery shipped 
abroad, the proportion of power to tonnage of mer- 
chant steamers built is 0.6 indicated horse-power per 
ton, which is about the same as in the North-East 
Coast district, and is somewhat less than in previous 
years on the Clyde, due to the fact that no high- 
speed paddle steamer, and fewer moderate speed pas- 
senger and cargo steamers have been built. We 
have given the horse-power of warship machinery for 
the past year—154,000; it is much higher than in 
several preceding years—47,350 indicated horse-power 
in 1900, 71,400 in 1899, and 92,800 indicated horse- 
power in 1898. The aggregate for several years is 
appended : 
Indicated Horse-Power of Engines. 
1896. 1897. 1898. 1899. 1900. 1901. 

All Scotland 452,889 409,645 541,930 514,229 494,671 473,960 
Clyde +. 429,035 375,215 501,490 459,627 457,136 441,045 
Of the total work done, 34,325 indicated horse-power 
was for vessels not built on theClyde. The total power 
of the machinery constructed on the Clyde represents 
29.4 per cent. of the total marine machinery power of 
the United Kingdom, which is a smaller percentage 
than usual—the ratio in 1900 having been 36 ; in 1899, 
30 per cent.; in 1898, 35 per cent.; in 1897, 36 per 
cent.; and in 1896, 33 per cent. As for auxiliary 
machinery, the Clyde still takes the premier place, and 
some of the manufactures—as, for instance, the Napier 
anchor gear—are very largely used in ships built on 
the Continent as well as in this country. 

The output of the principal engineering firms on the 
Clyde is recorded in Table XI., which also gives corre- 


TaBLe XI.—Production of Clyde Engineering Firms. 





1901. | 1900. | 1899. | 1£93. 


1.H.-P. | I.H.-P. | 1.H.-P. | I.H.-P. 


Name of Firm. 








John Brown and Co., Limited, 


Clydebank .. oe -.; 61,000 | 70,300 | 53,480 | 72,300 
Fairfield Company, Limited, 
Govan .. 57,000 | 37,180 | 51,650 | 74,300 


Denny and Co., Dumbarton..| 30,650 | 31,700 | 35,700 | 30,120 
London and Glasgow Company, 

Limited.. - ke --| 28,860 | 3,700 | 10,100 | 18,900 
Dunsmuir & Jackson, Govan* | 24,700 | 28,863 | 15,562 | 21,200 
David Rowan and Oo., Glas- 

gow"... ue a« --| 19,280 | 27,000 | 29,600 | 17,050 
D. and W. Henderson and Co., 
18,450 | 20,509 | 12,709 | 12,600 


Limited, Glasgow .. ra 
J. G. Kincaid and Co., Gree- 

nock* .. fo os ..| 18,250 | 10,700 | 12,980 | 11,390 
A. Stephen and Sons, Linthouse} 18,100 | 29,260 | 13,282 | 12,700 
Rankin and Blackmore, Gree- 

nock* .. * < --| 16,300 | 16,000 | 13,250 | 9,200 
W. Beardmore and Co., Glas- 

gow ws a “i --| 15,500 | 6,150 | 18,500 | 14,000 
Scott and Co., Greenock -.| 15,010 | 23,130 | 18,950 | 27,500 
Muir and Houston, Kinning 


Park* ... ey as -.| 18,000 | 14,950 | 24,700 | 22,800 
Barclay, Curle, and Co., Limi- 

ted, ow .. .. — ..| 11,900 | 9,900 | 14,098 | 15,733 

and Duncan, Govan* ../ 10,615 | 10,480 | 10,070 | 13,250 


Ross 
Clyde Shipbuilding and Engi- 
neering Company, Limited, 


Port Glasgow .. ne --| 10,600 | 1,400 _ —_ 
Caird and Co., Greenoc'! -.| 9,300 | 25,000 | 12,500 | 21,400 
W. Simons and Co., Limited, 

Renfrew oe in ..| 9,205 | 12,375 | 9,705 | 10,650 
W. V. V. Lidgerwood, Coat- 

bridge* .. x * ..| 7,680 | 10,120 | 3,050 — 
A. and J. Inglis, Glasgow --| 7,150 6,350 | 11,200 | 10,800 


Bow, M’Lachlan, & Co., Paisley; 6,100 | 8,950 | 9,550 | 17,720 
Fleming & Ferguson, Limited, 

















Paisley .. as Ae -.| 6,100 | 8,450 | 7,700 | 6,800 
Lobnitz and Co.,-Limited, Ren- 

frew .. as Be --| 6,150 | 7,050 | 8,380 | 12,580 
McKie and Baxter, Govan* ..| 4,400 :960 | 7,825 | 4,820 
D. J. Dunlop and Co., Port’ 

Glasgow oe oa --| 4,100 | 38,900 | 5,820 | 38,000 
Hutson and Sons, Glasgow* ..| 4,050 | 12,500°| 10,600 | 16,000 
Campbell and Calderwood, 

Paisley* ne ee --| 2,865 | 3,680 | 2,890 | 1,625 
A. Rodger and Co.,Govan ..| 2,000 | 6,800 | 18,000 | 12,045 
Cochrane and Co., Annan ..| 1,200 | 1,232 _ — 
W. White and Son, Greenock*} 1,010 593 — — 
Fisher and Co., Paisley* - 800 65 | 2,085 - 
Colin Houston and Co., Kin- 

ning Park* .. as ie 750 _ - - 
Alley and MacLellan, Glasgow 30 139 400 100 





* These firms do not build ships. 


sponding figures for the three preceding years. The 
first place is again taken by the Clydebank establish- 
ment with 61,000, which is an average rather than an 
exceptional total for Messrs. Brown’s works there. 
The Fairfield Company again take second place, with 
an increase of 20,000 horse-power in their total, while 
Messrs. Denny and Co., with the satisfactory average 
of 30,650, take, as formerly, third place. The London 
and Glasgow Company having engined an armoured 
cruiser and three merchantmen, built at their works, 
have an output of 28,300 indicated horse-power, which 
is very much higher than in preceding years ; and 
this brings us to the output of those firms which do ro 
themselves construct the hulls. Messrs. Dunsmuir and 
Jackson, who come first of those firms with a total of 
24,700 indicated horse-power, supplied the machirery 
for 12 vessels, ranging from 3500 to 1000 indicated 


horse-power, all built on the Clyde. Messrs.. David 
Rowan and Co.’s total of 19,280 indicated horse-power 
is made up of 10 vessels, all Clyde built, and all 
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with triple-expansion engines, ranging from 3100 
to 700 indicated horse-power. The eight vessels 
engined by Messrs. Rankin and Blackmore, of 
Greenock, were built by Messrs. Russell and Messrs. 
Duncan. Messra. J. G. Kincaid and Co., in their 
total of 18,250 indicated horse - power, include one 
set of 400 indicated horse-power, which was sent 
abroad. Messrs. Muir and Houston engined 14 véssels, 
all Clyde built; their total of 13,000 indicated horse- 
power being considerably under the average—due in 
part to the less number of steam trawlers built. Of 
the total of 10,615 indicated horse-power, made up of 
42 sets, constructed by Messrs. Ross and Duncan, of 
Govan, 27 sets of 2640 indicated horse-power were 
shipped abroad ; their output, it will be seen from the 
Table, is about an average. Of the 12 vessels engined 
by Mr. Lidgerwood, of Coatbridge, five were built at 
Aberdeen—trawlers with 400 horse-power engines. 
Messrs. McKie and Baxter constructed 20 sets, totalling 
4400 indicated horse-power, and they have eight sets 
of 2160 indicated horse-power on hand. Messrs. Hutson 
and Sons, Limited, built machinery for four ships, includ- 
ing a new set of oscillating engines of 1150 indicated 
horse-power for the popular paddle steamer Chevalier, 
belonging to Messrs. McBrayne’s fleet, and they have 
on hand six sets of engines of 7000 indicated horse- 
power, besides boilers for several old ships. Of Messrs. 
Campbell and Calderwood’s nine sets of 2365 indicated 
horse-power, four sets of 875 indicated horse-power 
were for abroad. Before turning to the shipbuilding 
work proper, we may state that Messrs. James 
Howden and Co. have been very busy fitting their 
system of forced draught, the installations ordered 
during the year aggregating considerably over 500,000 
indicated horse-power; in some eases oil fuel has 
been applied according to the firm’s system. Indeed, 
the year has been a notable one for the extension of 
the liquid fuel. 

Turning now to the work of the shipbuilding firms, 
we give in Table XII. a note of the totals of the out- 
put of each firm, with comparative figures for the three 
preceding years. Messrs. Russell and Co., of Port 
Glasgow, head the list with an output which, although 
it does not equal the highest attained by the firm—for 
they have frequently excelled it when they owned 
three yards—is nevertheless the highest for the Kings- 
ton yard, to which they now confine their operations. 
They include two 4-masted barques on the list, and 
the other vessels are cargo steamers ranging in size 
from 4848 to 1356 tons; of the total more than a 
third—26,110 tons—was for foreign and colonial firms. 
The output of the Clydebank firm (Messrs. John Brown 
and Co., Limited), includes a torpedo-boat destroyer 
of 32 knots speed, two armoured cruisers —the 
Leviathan, of 14,100 tons, and the Bacchante, of 
12,000 tons—along with the two intermediate steamers, 
to which we have already referred, for the Inter- 
national Navigation Company ; and in addition to the 
machinery for these vessels they supplied engines of 
22,000 indicated horse-power for the dockyard-built 
cruiser Essex. Messrs. Connell’s total of 36,876 is 
made up entirely of large cargo steamers, four of them 
being over 5000 tons. Messrs. Denny’s output—which, 
like that of the three preceding firms, is considerably 
higher than in the —— ears—is, as usual, 
very varied. There is inclu ak the turbine-driven 
passenger steamer King Edward, of 562 tons, which 
has done such profitable steaming on the River Clyde 
during the past season; Sir Thomas Lipton’s cutter 
Shamrock II., of 60 tons; three large British India 
ships, of 5150 tons; the 7705-ton New Zealand liner, 
already referred to; a 4546-ton vessel for Messrs. 
Patrick Henderson and Co.; and a fast passenger 
steamer for Australian coasting service. The Fairfield 
Company have an average output, and continue very 
busy ; they built a Japanese liner, and two armoured 
cruisers for the British Navy—the Good Hope, of 
14,100, and the Bedford, of 9800 tons. Messrs. D. 
and W. Henderson and Co., who occupy the sixth 
place on the list, built the largest sailing yacht con- 
structed in the river—a composite cutter of 102 tons, 
for Mr. Kenneth Clark; three Anchor liners; two 
other large merchantmen; a dock caisson and two 
barges, making a total of 24,843 tons, which, while 
4200 tons less than last year, is well up to the 
average. Messrs. Stephen, of Linthouse, include four 
ships in their list, the largest being of 10,000 tons, for 
Denmark ; their total of 31,906 tons is about 13,000 
tons less than the unusually high total of 1900. 
Messrs, A. Rodger and Co., Port Glasgow, include two 
Austrian steamers amongst their seven vessels of 
19,974 tons, which is the highest total returned by 
them since they started operations in one of the yards 
vacated by Messrs. Russell. Messrs. Barclay, Curle, 
and Co. include three Castle liners and a City liner in 
their four vessels of 19,072 tons, which is quite a satis- 
factory result when com with the total of the 
previous year. The return of Messrs, William Hamilton 
and Co, includes an oil-carrying barque of 3014 tons, and 


two sailing ships, each of 1947 tons, along with three 
steamers, one of them for Flensburg, the total of 18,272 
tons being 5000 tons less then in the previous year. 

., Govan, built 


Messrs. William Beardmore and 





TABLE XII.—Production of Clyde Shipbuilding Firms. 





1901. 1900. | 1899. 1898. 


Name of Firm. 





No.| Tons. | Tons. | Tons. | Tons. 





Russell and Co., Port 
Glasgow .. ee -.| 16 | 58,887 | 54,415 | 52,465 | 44,551 
J. Brown and Co., Ltd., 


Clydebank... 5 | 49,800 | 26,250 | 41,400 | 34,500 


C. Connell and Co., 
Scotstoun os --| 7 | 36,876 | 32,316 | 33,183 | 29,281 
W. Denny and Brothers, 
Dumbarton .. se: 35,266 | 30,603 | 31,300 | 35,830 
Fairfield Company, Ltd., 


Govan .. ne --| 3 | 28,565 | 17,765 | 31,624 | 35,108 
D. and W. Henderson 

and Co., Ltd., Partick} 9 | 24,848*| 29,045 | 15,323 | 23,298 
A. Stephen and Sons, 

Linthouse re --| 4 | 21,906 | 34,555 | 20,530 | 24,418 
A. Rodger and Co., Port 

Glasgow.. as -.| 7 | 19,974 | 19,615 | 14,501 | 17,797 
Barclay, Curle, and Co., 

Limited, Whiteinch ..| 4 | 19,072 | 17,650 | 20,976 | 20,114 
Wm. Hamilton and Co., 

Port Glasgow .. -.-| 6 | 18,272 | 28,482 | 25,865 | 32,017 
Wm. Beardmore and 

Co.,Govan .. --| 4] 17,600¢} 6,250 | 14,700 | 14,150 
London and Glasgow 

Company, Limited, 

Glasgow... PA -.| 4] 17,552 | 4,700 | 10,905 | 10,997 
Napier and Miller, Ltd., 

oker .. oe. -.-| 5 | 17,067 | 21,918 810 a 
R. Duncan and Co., Ltd., 

Port Glasgow .. ..| 4] 14,931 | 12,000 9,239 | 10,095 
Scott and Co., Greenock} 9 | 18,974 | 29,970 | 20,544 | 19,307 
A. McMillan and Son, 

Limited, Dumbarton..| 5 | 13,7388 | 15,010 | 21,273 | 12,510 
Caird and Co., Limited, 

Greenock nm .-| 2 | 18,887 | 22,714 | 14,036 | 14,677 
Grangemouth and Gree- 

nock Co., Greenock ..| 7 | 12,696 | 4,910 | 5,870 | 7,084 
A. and J. Inglis, Glasgow} 6 | 12,204 | 7,451 | 13,080 | 3,475 
W. Simonsand Co., Ltd., 

Renfrew... aR ..| 11 | 8,650 | 15,700 | 12,000 | 9,850 
Mackie and Thomson, 

Govan . 8 | 6,377 6,301 5,920 | 6,941 


D. J. Dunlop and Co., 
Port Glasgow .. a3 
Lobnitz and Co., Ltd., 
Renfrew... a ‘ee 
Fleming and Ferguson, 


8 | 56,433 | 8,320 | 6,600 | 2,500 
19 | 5,406 | 8,100 | 7,062 | 9,387 


Limited, Paisley 8 | 5,400 | 8,300 | 4,400 | 3,750 
Ailsa Co., Ltd., Troon ..; 9 | 5,004 5,340 6,139 6,847 
Clyde Company, Ltd., 

Port Glasgow .. --| 6 | 4,265 1,700 | 4,396 2,422 
Campbeltown Company, 

Campletown .. --| 2] 8,166 | 4,473 9,063 6,424 
Ritchie, Graham, and 

Milne, Govan .. --| 9] 2,950 1,620 2,555 1,825 
Alley and Maclellan, 

Glasgow. . os -.| 25 | 2,491 1,105 | 2,553 | 2,115 
J. Reid and Co., Ltd., 

Whiteinch Ss ..| 1 | 2,217 | 4,206 | 3,464 | 8,925 
Bow, McLachlan, & Co., 

Limited, Paisley -.| 7] 2,208 | 2,602 | 1,241 | 1,216 
Murdoch and Murray, 

Port Glasgow .. .-| 2| 2,117 | 8,851 | 6,518 | 3,517 
Irvine Company, Irvine | 3 {| 1,840 | 1,620 | 8,410 | 2,150 
John Fullerton and Co., 

Paisley .. eS -+y| 4] 1,785 | 2,365 | 2,379 | 1,685 
8S. McKnight and OCo., 

Limited, Ayr .. ..| 8{ 1,691 | 1,215 | 2,440 | 1,933 
Scott and Sons, Bowling} 5 | 1,873 | 1,264 | 1,652 | 2,482 
J. Shearer and Sons, 

oa. 5 Pe ee 966 266 964 | 2,031 
Wm. Chalmers and Co., 

Sear & F' 776 410 | 1,560 | 1,437 
Ardrossan Company, Ar- 

drossan .. “e ecw 761 920 289 _ 
D. M. Cumming, Glas- 

gow we pa AP ee 620 200 192 168 
Cochrane and Co.,Annan| 1 500 629 - - 
G. Brown and Co., 

Greenock on mee 350 7 — _ 
W. Fife and Son, Fairlie} 7 230 63 100 169 
R. McAlister and Son, 

Dumbarton... --| 18 190 60 - - 
T. B. Seath and Co. 

Rutherglen .. a aie? 50 455 | 1,849 375 
J. and J, Hay, Kirkin- 

tilloch .. a AE lige | 120 100 120 100 
Burrell and Sons, Glas- 

gow ee a «sf: 2 120 _ — _ 
A. Munro, snes, oa et 80 30 - 
Paul Jones and Co., 

Gourock re WS wep 70 _ a — 
James Adams, Gourock | 1 26 — -- - 
A. Robertson, Sandbank | 1 16 _ _- 




















* Includes a dock caisson. 
t Ineludes additional tonnage due to lengthening of yacht. 


two Castle liners, a Nelson liner, a British Admiralty 
tug, and added largely to the length of Baron 
Rothschild’s yacht, the Atmah, increasing the speed ; 
they continue well employed. The London and Glas- 
gow Company have a much larger output this year 
than usual, with the armoured cruiser Monmouth, of 
9800 tons, and three steamers for the Indo-China 
Company ; while on hand they have another cruiser 
—the Cumberland—and a liner of 4200 tons. Messrs. 
Napier and Miller, Limited, return five steamers of 
17,067 tons, two of them foreign-owned, and all of 
the cargo-carrying ‘ype representing a reduction on 
last years’ output of 10 vessels and 4851 tons. Messrs. 
Robert Duncan and Co., Port Glasgow, built four 
steamers, all for British owners, and aggregating 14,931 
tons, which is considerably higher than in the four 
preceding years. All of Messrs. Scott’s nine steamers 
are British owned, and include two twin-screw 
steamers and a steam yacht. As in former years, the 
majority of the vessels are associated with the China 





trade, for which Messrs. Scott have done much work, 
Their total » however, is considerably less than 
in the two preceding years, being barely half what it 
was in 1900. Messrs. Macmillan, of Dumbarton, 
launched two Clan liners of 4525 tons, with three 
other vessels, two of which were for Mexico, and their 
aggregate of 13,738 tons is satisfactory, although much 
less than in some pi ing years, notably 1899, when 
the production was 21,273 tons. Messrs. Caird’s two 
P. and O. ships of 6700 tons and 4650 indicated 
horse-power is also a smaller production than in some 
previous years; but they probably represent a very 
much higher standard, and considgrably more labour, 
than vessels of greater tonnage, as they are both for 
nger service. The Grangemouth and Greenock 
ompany, who have yards at both places, built in 
their Clyde establishment seven vessels, varying in 
size from 1121 to 2400 tons, four of which were for 
foreign owners. This is by far the largest output 
from this establishment for several years. 

Messrs. Inglis have an average output, and in- 
clude in their 12,204 tons two British-India steamers 
of over 5200 tons and 2300 indicated horse-power ; two 
fast —— steamers for coasting service at Sydney ; 
a high-speed boat for the English Channel, and a cutter 

acht of 60 tons for Mr. P. M. Inglis. They have 
een very busy with repairs and have sent several sets 
of engines abroad. As usual, Messrs. Simons’ work is 
largely associated with dredging plant, the largest 
dredger turned out this year being the Teredo, of 
1600 tons and 1495 indicated horse-power; the total 
of 8650 is little more than half the output for last year, 
and is less than for three or four years. Messrs. 
Mackie and Thomson, who have hitherto been ver 

busy with steam trawlers, include only two, bot 
for Aberdeen, the remaining six steamers on the list 
being mostly for Channel service, ranging up to 1219 
tons; and thus, although they have only launched eight 
as compared with 18 vessels in 1900, the tonnage is about 
the same. Messrs. D. J. Dunlop and Co. built three 
intermediate boats, two of them for China and Manila 
service, of 2540 tons and 1900 indicated horse-power, 
while a third is a twin-screw steamer of 353 tons and 
300 indicated horse-power, for the Niger Company. 
This is a smaller output than in the preceding year. 
Messrs. Lobnitz and Co., of Renfrew, have also a less 
output, although it is more varied than usual, in- 
cluding two twin-screw steamers, a stern-wheeler, a 
single screw steamer, and a twin-screw tug, in addi- 
tion to dredgers, &c., the largest being of the suc- 
tion type, of 873 tons, for Japan. They built five 
bucket dredgers in all, as well as some interesting 
rock-cutting plant. Messrs. Fleming and Ferguson, 
Limited, of Paisley, are also identified with dred : 
ing plant, and constructed three dredgers, two sub- 
marine-mining steamers, and three hopper steamers ; 
their total of 5400 tons being rather above the 
average, although their engine output is not quite so 
large as in pi ing years. The Ailsa Company include 
four wooden barges in their total, and five coasting 
steamers, four of which are engaged on the Conti- 
nentul trade. They have on hand three steamers—a 
333-ton yacht and a 1760-ton barque, totalling 4473 


tons. 

The Clyde Shipbuilding and Engineering Com " 
Limited, who have added considerably ‘o thele a 
since it has been taken over by the present energetic 
management, have built a paddle steamer, a lightship, a 
yacht, a composite steamer, and two other vessels, 
with a total of 4265 tons, while the engines for these 
and for six other vessels make up an indicated horse- 
power of ara ve that of previous 
years. One of the ships built by the Campbeltown 
Company was for Spain, the other for Manila. Two 
of Messrs. Ritchie, Graham, and Milne’s—of 1100 
tons and 1200 indicated horse-power—were for India. 
Messrs. John Reid and Co,’s vessel was for the Austra- 
lian service. Messrs. Bow, McLachlan, and Co. include 
an Admiralty tug and ferry steamer for New Zealand, 
along with several coasters. Messrs. Murdoch and 
Murray, while they only launched two vessels, of 2117 
tons, have five steamers, of 7550 tons, on hand. The 
Irvine Company’s three vessels were for Norwegian, 
Swedish, and French owners; and one of Messrs. 
Fullerton’s boats, of 673 tons, was for Mexico. 
It is scarcely necessary to refer at length to the 
other ships included in the returns; the totals are 
set out in Table XII., and most of the vessels, 
it may be stated, were for coasting or river ser- 
vice, some of them being for foreign and colonial 
countries. Of Messrs. "Vite and Son’s pene, the 
largest was a schooner of 115 tons, which is the 
largest sailing yacht built on the Clyde this year. 
Messrs. T. B. Seath’s boat was an Admiralty tug, 


Orner Scotcn Districts, 


Upon the East Coast of Scotland—at Aberdeen, 
Dundee, and on the Forth—shipbuilding has been 
actively pursued, although the total production of 
79 vessels, of 42,416 tons, is quite 5000 tons less than 
the average of the three p ing years, but it may be 
regarded as satisfactory. The total includes 40 per 





cent. of foreign tonnage—16,920 tons in all—having 
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been distributed amongst various countries, the 
Colonies totalling 4594 tons, Germany 4184 tons, Spain 
3111 tons, Holland 1206 tons, Norway 1495 tone, 
China 1400 tons, South America 750 tons, and France 
180 tons. This proportion of foreign tonnage is ve 
much higher than in most preceding years, althoug 
in 1898, when the district was ph earors busy, it 
| reached a ratio of 47.5 per cent. of the to Of the 
79 vessels built, 60 were small craft, mostly fishi 
steamers and yawls, the total of such boats being 91 
tons; indeed, almost the whole of the output of 
Aberdeen belonged to this pry’ Of the total 
tonnage about 7 per cent. was of sailing vessels, these 
also being mostly for the North Sea fisheries ; but at 
the same time there were one or two exceptionally 


TaBLeE XIII.—Shipbuilding on the East Coast of Scotland. 
| 1901. | 1900. | 1899. 


Name of Firm. | Nl | 
| No. Tons. | 1I.H.-P.| Tons. | Tons. 


























Forth. | 
Grangemouth Company, 
Fc ees og ae «| 6 | 9,124 6,760 | 7,689 
mage and Ferguson, } 
Leith ee ‘is «| 7] 4,819 777* | 9,017 | 3,029 
Menzies and Co., Inver- 
ame A Ps SE 750 -—- 632 120 
J. Weatherhead, Eye- 
mouth .. ae a 639 oo 610 _ 
Hawthornsand Co.,Leith) 4 496 1200 806 1,638 
J. Miller, St. Monance 3 195 a 555 _ 
J. Cran and Co., Leith..) — — 608 1495t 680t 
Croom and Arthur i— _ 350 - — 
Tay. 
Caledon Company --| 5 | 11,748 6,4 11,632 | 4,957 
Gourlay BrothersandCo.| 4) 6,860 | 10,850 6,840 | 10,230 
Dundee Company --| 3] 1,215 - 8,167 | 2,722 
Montrose Company | 4 640 - _ = 
Cooper and Greig j—| 4,040 | 2,880t| 2,850f 
Aberdeen. | 
Hall, Russell, and Co. ..' 14 | 3,296 | 6,010 , 4,204 | 8,954 
J. Duthie, Sons, and Co.; 10 | 1,859 oa | 102 | 2,000 
A. Hall and Co. .. “i | 7 | 1,280 | 2,660 | 1,075 | 1,019 








* Nominal horse-power. Indicated horse-power, rot tons. 


large ships, Dundee having contributed a liner of 
about 8000 tons for Liverpool owners, and also a 
German steamer of 4184 tons. There were also 
twelve vessels between 1000 and 2000 tons, and five 
vessels between 500 and 1000 tons. In Table XIII. 
we give a list of the firms with their productions of 
tonnage and engine power for 1901, with the 
figures for the two preceding years. Forth 
output is about 3000 tons less than in the —— 
ear, while the horse-power is little more than . 
a the case of the Tay production the total tonnage is 
only about 800 tons less, but the power of 
is 3200 indicated horse-power more, while Aberdeen 





has an output of 6425 tons, as compared with 8381 
tons in the preceding year, and of 8670 indicated 
horse-power, as compared with 8790 in 1900, so that 
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it will be seen that all three districts have contributed 
to the reduction. 

A word may be said as to the vessels produced by 
the companies on the list. The Grangemouth firm, 
which has also a yard at Greenock, produced six 
vessels of between 1305 and 1788 tons, one of them 
for Norway and two for Spain. Messrs. Ramage and 
Ferguson include a steam yacht of 600 tons, a craft 
for grain elevation, and five small merchant steamers, 
one of which was for foreign owners. The horse-power 
returned by them is ‘‘ nominal.” Messrs. Hawthorns 
and Co. launched two tugs, a steam yacht, and a mis- 
sionary hospital yacht, and they have a tug and a steam 
yacht on hand. Messrs. Menzies’ total is made up of 
three large towing barges, while Mr. Weatherhead’s 
nine vessels were all sailing boats for fishing. Mesers. 
Cran sent five of their seven sets of engines for Admi- 
ralty boats, and they have seven sets of machinery of 
1420 horse-power on hand, One of Messrs. Croom and 
Arthur’s two sets of engines was — abroad. 

Coming now to the Dundee work, the Caledon Com- 
pany launched five merchant steamers, varying in size, 
one being 8100 tons, a second 2282 tons, a third, a twin- 
screw, 1480 tons, a fourth 819 tons, and a fifth 382 
tons, the two last-mentioned being for Australia. Two 
of Messrs. Gourlay’s boats were driven by twin-screws, 
and only one was for British owners, and she was 
intended for Australian service. Their work on hand 
includes three vessels of 5390 tons and 8400 indicated 
horse-power—two of the vessels being for the Great 
Eastern Railway Company. The Dundee Company 
built the wooden screw barque Discovery, of 735 tons 
and 550 indicated horse-power, which has now left on 
the Antarctic — and carries with her the 
best wishes of all. The two other vessels on this 
company’s list were barges for use in connection with 
Dundee Harbour, and on the stocks in the company’s 
yard there are three vessels—a 450-ton steamer, a 
2500-ton four-masted ship, and a 150-ton tug. Messrs. 
Cooper and Greig’s engine output totalled 4040 indi- 
cated horse-power ; one set being for an Admiralty 
tug built by the Dundee Company, while the others 
were for the Grangemouth Company’s steamers. 

As we have already mentioned, the output at 
Aberdeen was almost entirely for fishing purposes, the 
one notable exception being a barge for Lake Tan- 

yka anda 1070-ton steamer, St. Rognvald, built 
‘or local owners by Messrs. Hall, Russell, and Co., who 
have three steamers and three trawlers in hand of 
8526 tons and 6420 indicated horse-power. 


IRELAND. 

As has already been pointed out, the production of 
Irish firms is the highest on record, the 23 vessels 
launched making u 
of 152,402 tons, 


total 


the eee 
essrs. as in 


large 
arland and Wolff 





former years, provide nearly two-thirds of the totwl, 
and this year the average size of the vessels is even 
greater than it was in previous years, being 13,200 as 
compared with 11,300tons. A glance at the appended 
figures will show the enormous step forward repre- 
sented by the tonnage this year : 

1895. 1806. 1897. 199% 1899. 1900. 1901. 
Tons .. 58,893 81,316 84,240 67,905 82,634 67,845 92,316 
LH.-P. .. 36,500 61,824 45,850 33,350 66,150 36,300 76,000 
The horse-power includes the new machinery for the 
American liner now known as the Philadelphia. 
Another ship of interest, apart from size, is the 
Walmer Castle, for South African szrvice, but so 
unique is the total that we give the list in its 
entirety, remarking that all the vessels are of the 
twin-screw type. 


Vessels Lawnched by Messrs. Harland and Wolff in 1901. 
































24.. |\tad | Ss 
=o & | v 
Eee cfg | SE 
Bes HE en 
Name. Port. 3.8 ie” o% Ergines. 
 cEH jag 2] =p 
ec | o hte S| ts 
& OS |SekS| Ss 
Celt:c.. +» Liverpool..| 20,904 | 23,212 | 13,000 Quadruple 
Ryndam ... Rotterdam | 12,302 | 12,546 7,000 Triple 
Walmer Castle London ../ 12,482 | 12,651 | 11,500 Quadruple 
Athenic ..| Liverpool..! 12,512 | 12, 4,200 a 
Noordam _..' Rotterdam | 32,480 12,744 | 7,000 Triple 
Warwickshire | Liverpool..; 8,090 . 8,706 | 4,9(0 Quadruple 
Mionetonks .. Belfast ..| 13,546 16,217 9,800 > 
Philadtlphia..| New York ~- -- 18,600 re 
92,316 98,756 76,C00 _ 


Totals .. oat 
| 








Messrs. Workman, Clark, and Co. built eight 
merchant steamers, several of which were of great 
size the largest was the Ionian, for a Glasgow firm, 
of 8265 tons, with twin engines of 5500 indicated 
horse-power. Next in point of size were the Peleus 
and Tydeus, for Liverpool, of 7441 tons, and 4300 
indicated horse-power; three others of about 6700 
tons were the City of Benares, Drayton (range, 
and Niwaru ; a second steamer of 4899 tons was built 
for the City line; while a 420l-ton steamer, the 
Carrigan Head, was registered in Belfast. Two 
lighters and the engines of 1000 horse-power for two 


other ships, make up the total of 52,711 tons, and 8g 


33,300 indicated horse-power, which is well up to the 
average of the preceding three years, as is shown by 
the following figures : 


1896. 1897. 1898. 1899. 1900. 1901. 
Tons .. 38,440 24,743 53.475 45018 56,201 52,711 
1H.-P... _ 16,100 32,520 29,950 31,300 


The Londonderry Company, which had a total of 
7020 tons in 1900, built two steamers and lengthened 





a third, their tonnage becoming 6908 tons. The Larne 
Company built two barges and a small steamer, total- 
ling 420 tons; and the Channel Company, of Queens- 
town, a barge of 47 tons. 

Of the total output of Belfast and Londonderry 
24,782 tons were for foreign owners (Holland), repre- 
senting 16.2 per cent., while the sailing tonnage was, 
as in former years, almost ‘‘a negligible quantity.” 
Six of the vessels were over 10,000 tons, two were 
between 8000 and 10,000 tons, and five were between 
6000 and 8000 tons, so that 13 of the vessels were over 
6000 tons, which is a very high proportion of the 49 
included in the list for the whole Lisgdan. 


BARROW-IN-FURNESS AND DISTRICT. 


The return by Messrs. Vickers, Sons, and Maxim, 
Limited, is always interesting, and although it com- 
pares indifferently, so far as total tonnage or power is 
concerned, with some other firms, it, nevertheless, re- 
presents a standard and labour value far in excess of 
that of the mere cargo-carrier builder. This year, 
there are included two armoured cruisers—the Euryalus 
of 12,000 tons and 21,000 indicated horse-power, and 
the King Alfred,* of 14,000 tons and 30,000 indicated 
horse-power, but more interesting still because of their 
novelty are the five submarine boats} included, and 
soon to be tried in the Solent. We have described all 
these vessels and need only give the total output, 
including the tonnage of the ship shape caisson for the 
Barrow docks. 


1895. 1896. 1697. 1898. 1899. 1900. 1901. 
Tons .. 25,644 14,654 16,122 24,079 82,672 £7,997 26,00 
H.-P. .. 64,450 34,500 45,800 35,700 34,500 42,500 51,000 


During the year the company has also been busy with 
the completion of several warships which have suc- 
cessfully passed through their trials, including the 
Vengeance, which did specially well in the matter of 
low coal consumption; the Hogue, which exceeded 
her designed speed by 1 mile | pe hour, attaining 22 
knots; and the torpedo-boat destroyer Avon; while 
this week the Japanese battleship Mikasa is under- 
going her official trials in the Channel; this latter 
vessel, it may be noted, embodies a new principle 
in her armour protection, whereby the advantages of 
the battery system, along with the isolation of each 
gun, as in the casemate system, are obtained, the 6-in. 
uns being entirely enclosed within box casemates, 
while the broadside of the ship is protected for the 
full height above water-line. 

In the adjoining port of Workington Messrs, R. 
Williamson and Sons built a small steamer of 633 tons 
for Hamburg, seven barges for the Rio Grande, and 
two for Liverpool, the total of 1723 tons comparing 





* See ENGINEERING, vol. Ixxii., pages 272, 298, and 611, 





+ Ibid , vol. lxxi., pages 346 and 395, 
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with 2034 tons in the previous year. Messrs. Ritson 
and Co., Maryport, completed three steamers of 1021 
tons, all for Britich owners, as compared with nine 
vessels of 1624 tons in 1900, 1376 tons in 1899, and 
with 538 tons in 1898; the highest total for several 
years being that of 1896 with 3612 tons. 


THE MERSEY. 


This year a battleship floated by Messrs. Laird makes 
a great difference in the production of the Mersey, 
where, unfortunately, the requirements of the Dock 
Board have crushed out shipbuilding on the Liverpool 
side of the river, and have compelled many of the 
firms to confine themselves to repair work. The total 
production off19 vessels of 20,977 tons is, nevertheless, 
the highest since 1896. The figures we append for 
Messrs. Laird show clearly the fluctuations for the 
district, the high totals of 1896, 1899, as well as for 
1901, being due to the inclusion of the battleships 
Mars, Glory, and Exmouth respectively.’ In addi- 
tion to H.M.S. Exmouth, of 14,000 tons and 18,000 
indicated horse-power, the firm have this year built 
two torpedo-boat destroyers of 321 tons, and 6250 
indicated horse power, for foreign owners, and a twin- 
screw steamer of 1400 tons and 3250 indicated horse- 
power, to attain a speed of 16 knots; while in addition 
they supplied the machinery for the battleship Mon- 
tagu, of the same class as the Exmouth, of 18,000 
indicated horse-power, and new water-tube boilers 
for H.M.S. Blonde; so that the horse-power is the 
highest since 1896, when a number of torpedo-boat 
destroyers swelled the total : 


1895. 1896. 1897. 1898. 1899. 1900. 1901. 
Tons .. 6832 25,956 8,207 1,329 14,584 56,465 16,042 
I.H.-P... 27,790 91,450 40,160 10,000 25,000 35,650 51,750 


Of the other builders on the Mersey, Messrs. J. Jones 
and Son alone make a large contribution, their twelve 
vessels totalling 4595 tons and 5250 indicated horse- 
ower, including two vessels of 1476 tons; while 
Messrs. T. Sumner and Sons built a 30-ton steamer 
for Brazil, with high-pressure machinery to drive her 
at 10 miles per hour; they also built 16 marine 
boilers. They have on hand a 50-ton steamer with 
100 horse-power engines for Columbian owners to 
replace the s.s. Darien, built by them in 1886 and 
commandeered by the Columbian Government and 
now reported as a gunboat in the hands of the enemy. 
Mr. W. Y. Yarwood built two small vessels aggre- 
giting 310 tons, one of them being a lighter. 

In the vicinity of Liverpool we have Mesers. 
Allsup and Co., Limited, Preston, who built two 
twin-ecrew tugs for London, a lightship for Kings- 
town, and a small twin - screw steamer for local 
owners, their total of 613 tons and 2280 indicated 
horse - power comparing with a lightship and a 
235-ton steamer in the previous year. The Lytham 
Compahy built three tugs, three small steamers, a 
launch, and five barges, with a total of 580 tons, 
which compares with 14 vessels of 665 tons and 1092 
tons in the two preceding years. Messrs. Isaac Pim- 
blott and Sons, Norwich, built ten barges, of 890 tons, 
all for foreign owners. Messrs. Ferguson and Baird, 
of Flint, two wooden ketches, together 201 tons, for 
Chester ; Messrs. Nicholson and Sons, Lancaster, a 
sailing yacht of 40 tons for Fleetwood ; Mr. A. Latta, 
of Hoylake, in Cheshire, a cutter and a steam yacht, 
together 31 tons, along with about 50 tons of small 
raters and half-deck sailing boats. 


THE Humser. 

The 78 vessels of 13,824 tons produced on the 
Humber included one vessel of 1394 tons, which was 
for Tonsberg, and one of 550 tons for Liverpool 
—both built by the Selby Company—in addition to 
small craft. The absence of the usual work of the 
Earle Company tends to reduce the output of the 


Tasig XIV.—Ship Production of Humber Firms. 








1901. 1900. 1899. 1898. 
x No. Tors. Tons. Tons. Tons. 
Earle’s Company .. an — = 4731 10,170 17,915 
Cook, Welton, and Gemmell 19 3507 | 6148 5,243 5,633 
Joseph Scarr ys re 25 3300 | 2209 41,591 — 
Selby Company 4 2483 | 2407 1,765 — 
GooleCompany . - vo 12 1162; — a an 
Henry Scarr.. i ~ -- 6 964 | 1075 1,389 1,525 
Schofield, Hagerup,and Doughty 1 700 | 2508 2,100 — 
Gemmell, Smith, and Co. - 2 600) 486) — = 
Other firms .. ve ¢s 9 _ - - 
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Marine Engine Output of Humber Firms. 





1901. 1900. 
LH.-P. 1.H.-P. 

Earle’s Company .. 30,000 = 5, 120 

Amos and Smith .. 5,150 6,360 
C. D. Holmes and CO». 2,995 — 
Selby Company .. Ey BA 2,075 get 

Tindall, Earle, and Hutchison .. 1,242 8,170 
Coceeane and Sons ee an 430 <— 

ofield, erup, and Dought — 4,460 

Lee. - 700 

Total he os as | > 19,750 





river, the total of 13,824 tons being much less than 


for many years. Thus, 1900 saw the completion 
of 27,312 tons of shipping, 1899 of 32,952 tons, while 
1898 marked a record with 33,958 tons ; but even prior 
to this, for several years the output has been usually 
much larger than the total for this year. With ver 
few exceptions, the vessels built were associated wit 
fishing operations, the exceptions being tugs and 
barges. Fourteen per cent. of the output was for 
foreign owners, which is a much higher proportion 
than usual, the large steamer for Tonsberg, a trawler 
for Ostend, another for Boulogne, and a 132-ton steam 
acht for New York, the three latter by Cook, 

elton, and Gemmell, making up the 1960 tons 
credited to foreign nations. Table XIV. gives 
the work done by the principal firms during 
the year, with corresponding figures for preceding 
years. Messrs. Cook, Welton, and Gemmell in- 
clude three tugs and the steam yacht referred 
to, the remainder of the vessels being fishing craft. 
Mr. Joseph Scarr’s total is largely made up of barges 
and lighters, as isalso the Goole Company’s list ; while 
Mr. Henry Scarr includes two sailing boats, a coast- 
ing steamer, and three barges. Messrs. Cochrane’s 
vessel was a steam tug, of 140 tons and 430 indicated 
horse-power for London owners, and the engine 
output of the three firms named was mostly for 
Humber-built ships, although Messrs. Amos and Smith 
include engines for two vessels built at Rotterdam, 
and Messrs. Holmes one vessel built at Lowestoft. The 
Earle Company completed the engines of H.M.S. 
Formidable and London. 


Tue THAMEs. 

The vessels constructed on the Thames and at the 
other ports in England make up a total of 417, all 
small craft, which would probably be entirely ignored 
by Lloyd’s, but represent, nevertheless, a large expen- 
diture and form the source of income for a great number 
of workers in the different ports around the coast. 
Only two of those vessels exceed 500 tons, and these 
were the battleships Duncan and Cornwallis, built by 
the Thames Ironworks and Shipbuilding Company. 
The tonnage for the Thames and other English dis- 
tricts, totalling 65,047 tons, is nearly double the 
average for the past four or five years, due to the 
inclusion of these two large battleships. Here are the 
figures for London alone for several years; the iaclu- 
sion of H.M.S. Albion in 1900, and of the Japanese 
battleship Shikishima in 1898, and a number of de- 
stroyers in 1899 and 1900 swell the total considerably : 

1896, 1897. 1898. 1899. 1900. 1901. 
Tons  .. 19,601 6,054 38,294 13,100 24,212 52,934 
LH.-P. .. 187,815 116,301 140,000 177,280 83,259 126,637 

This year’s battleships belong to a class already 
described in ENGINEERING (see vol. Ixxi., pages 209 
and 245), Messrs. Thornycroft launched nine vessels 
of 1452 tons, including the two Japanese torpedo-boat 
destroyers Shirakumo and Asashiwo, of 360 tons and 
7000 horse- power, both of which have exceeded their 
y oag of 31 knots; four first-class torpedo-boats for 
the British Navy, of 165 tons and 2850 horse-power, 
the trial results of which will be found on page 877 
of vol. Ixxii.; the Mission steamer Livingstone, of 60 
tons and 240 indicated horse-power, for Stanley Pool, 
and two 6-ton craft; while they have on hand four 
first-class torpedo-boats, totalling 700 tons and 2900 
indicated horse-power. Messrs Yarrow and Co. report 
the gross tonnage for 1901 as 1210 tons, with 14,630 
indicated horse-power, the details of the work dore 
being given as follows: 


One steam launch, 60 ft. long by 10 ft. beam, for 
foreign service. Two shallow-draught twin-ecrew gun- 
boats, built in floatable sections—length 160 ft. by 244 ft. 
beam ; ers Be fo. 3in.; et, 13 knots—named ‘Teal 
and Moorhen, built for the British Government. Two 
torpedo-boat destroyers, 220 ft. 3 in. long by 20 ft. 6 in. 
beam, fitted with four large water-tube boilers (Yarrow’s 

tent), for the Japanese Government. Three large 

arrow water-tube boilers for the Russian Government. 
Two shallow-draught launches, 70 ft. long by 10 fb. beam, 
draught 12 in., for foreign service. One steam launch, 
45 ft. long by 8 ft. beam, for foreign service. Eight large 
Yarrow water-tube boilers for H.M.S. Medea, 7500 indi- 
cated horse-power, for the British Government. One set 
of pumping engines for the East London Water Works. 
One shallow-draught launch, 53 fo, long by 7 ft. beam, 
draught 10 in., for foreign service. One torpedo-boat 
destroyer, 220 ft. 3 in. vow By ed ft. 6 in. beam, fitted 
with four Yarrow water-tube boilers—speed, 31 knots— 
for foreign service. 


Messra. G. Rennie and Co. completed 62 vessels, 
mostly barges, of 9410 tons, as compared with 9405 
tons in the preceding year, the two exceptions being 
two tug steamers. essrs. R. and H. Green built a 
tug steamer, a grain elevator, and eleven barges, 
giving a total of 2245 tons, as compared with 1000 
tons in the preceding year. Messrs. John Stewart and 
Son, Limited, Blackwall, built a tug steamer for the 
Anglo-American Oil Company, of 90 tons and 350 horse- 

ower, while engines of 370 horse-power were built 
or another tug, and new boilers constructed for four 
other vessels, They have in hand five new barges, 





and engines totalling in all 850 indicated horse-power. 





Messrs. Edwards and Co., Limited, Millwall, have, as 
usual, a varied output, including a steamer and a sailing 
boat for abroad, and a small iron steamer for British 
owners, along with five barges and a launch, the total 
being 695 tons, as compared with 1697 tons in 1900, 
1015 tons in 1899, 829 tons in 1898, 524 tons in 1897, 
and 1050 tonsin 1896. Messrs. A. and W. Robertson 
and Co., Canning Town, E., built a 260-ton ferry 
steamer, a pontoon, two 80-ton coal whips, and 74 
barges, making in all 9645 tons, which compares with 
6260 tons in 1900.° Mr. H. Shrubshall constructed 
three sailing barges of 217 tons as compared with 169 
tons in the previous year. es § 


OrneR Enouisy Districts, 


Little need be said of the work done in the other 
districts, but it is only fair to the firms who have sup- 
plied us with their returns that the extent of their 
work should be-recorded. Mr. J. Chambers, Lowes- 
toft, built a 60-ton sailing boat and 14 steam drifters, 
the total of 873 tons comparing with 562 tons in the 
previous year. Messrs. Forrest and Sons, of Wiven- 
hoe, include vedette boats, pinnaces, launches, and 
a variety cf small craft—95 tons, 60 tons, 40 tons, 
and of lesser size, the total of 17 sail and 19 steam 
craft being 472 tons, while the previous year’s out- 
put was 1225 tons. Messrs, Beeching Brothers, Yar- 
mouth, launched six drifters and a small sail fishing 
boat of 416 tons, as compared with a total of 420 tons 
in 1900. Mesers. Fellows and Co., also of Yarmouth, 
return three barges and two drifters of 353 tons, as 
compared with 164 tons in the previous year. Mr. 
W. C. McLearon, Hythe, built a ketch of 90 tons; 
and Messrs, J. and H. Cann, of Harwich, a barge of 
85 tons. Messrs. J. Crabtree and Co., Great Yar- 
mouth, constructed engines for 19 vessels built at 
various parts, from Wick to Brixham, the total indi- 
cated horse-power being 3390. 

Coming now to the English Channel, Messrs. 
Mordey Carney, of Southampton, launched a 100-ton 
yacht, a tug steamer of 155 tons, and four barges, in 
all 1055 tons, and engines of 1070 indicated horse- 
power, and have on hand a paddle steamer and a tug- 
boat. Messrs. Summers and Payne, Limited, also of 
Southampton, built six cutters and a yawl, totalling 
210 tons. Mr. J. S. Helyer, two cutters, a schooner, 
and two yawls; 99 tons. Messrs. J. G. Fay and Co., 
Limited, Southampton, a launch and ‘a cutter, of 
40 tons. Mr. J. Stevens, two cutters and a ketch, 
of 26 tons ; and Messrs. G. Napier and Sons, Limited, 
a 25-ton sailing yacht. 

At Cowes the various firms have, as usual, been busy. 
Messrs. John S. White and Co., Limited, built two 
submarine miners, two yachts, eleven launches, and a 
lifeboat, the total of 472 tons and 2960 indicated - 
horse-power comparing with 1023 tons and 4230 
indicated horze-power. Messrs. H. 8. Hansen and 
Co. constructed 27 small boats, of 500 tons, as com- 
pared with 146 tons in the previous year. Messrs. 
W. White and Sons, also at Cowes, launched a 125- 
ton steam yacht, five 33-ton wooden launches, and 
two eail lifeboats—the latter for abroad—making a 
total of 351 tons, as compared with 36 tons in the 
previous year, while the horse-power results are con- 
siderably higher—625 indicated horse-power against 
372 indicated horse-power. Messrs. 8. Sibbick and 
Co., of Cowes, built ten sailing vessels of different 
rigs—in all 98 tons, against 132 tons in the previous 

ear. The Teignmouth Ship and Yacht Company 
built two sailing yachts of 7 and 5 tons. 

Messrs. J. and W. B. Harvey, Littlehampton, com- 
pleted tén small vesels of utilitarian type, of 700 tons, 
as compared with 80 tons in the previous year. 
Messrs. Stow and Son, Shoreham, completed a 47-ton 
yacht, as compared with a 46-ton yacht in the previous 
year. Messrs. G. and T. Smith, of Rye, built four 
wooden boats, of 230 tons, as compared with 126 tons 
in the previous year. Messrs. Vosper and Co., Ports- 
mouth, completed seven launches, with engines of from 
3 to 6 horse-power, the total being 120 tons and 50 
horse-power, which is rather higher than usual. At 
Gosport, Messrs. Camper and Nicholsons, Limited, 
built two sailing vessels of 243 tons, as against 
159 tons in the previous year. Messrs, Philip 
and Sons, Dartmouth, built five sail and four 
steamboats, of 170 tons and 909 indicated horse- 
power, as compared with 325 tons and 850 indicated 
horse-power in 1900. Mr. 8. J. Dewdney, of Brixham, 
completed a steam drifter, yawl, and cutter, of 141 
tons, as compared with 138 tons in the previous year. 
At Plymouth, Messrs. Willoughby Brothers, Limited, 
built two tank steamers, together 390 tons; their 
engine output being 354 indicated horse-power, as 
comp with 300 in the previous year. Mr. W. H. 
Lean, Falmouth, built a tug of 38 tons and 30 horse- 
power, the engines being provided by Messrs. R. 
Arthur and Son, Newport (Mon.). Messrs. R. Kitto 
and Son, Portleven, completed five sail und two steam 
vessels, of 380 tons, as compared with 520 tons in the 
previous year. 

The work on the Bristol Channel has been rather 





less than usual, only five vessels of 1846 tons being 
completed, as compared with 24 vesrels of 3894 tons 
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UNIVERSAL PORTABLE MACHINE TOOL. 
CONSTRUCTED BY MESSRS. CAPITAINE AND CO, FRANKFORT ON-MAINE. 


Fig. 2. 
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in the previous year. Messss. C. H. Walker and Co., 
Limited, built at Sudbrook three barges, totalling 
1326 tons—about the same as in the previous year. 
The Port Talbot Company, Limited, built a lighter 
of 350 tons, as compared with 910 tons in the previous 
ear; and Messrs, Mordey Carney and Co., Limited, 

ewport, built a 170-ton lighter, and have a 500-ton 
hopper barge on hand. As to marine engineering, 
Messrs. B. B. McCullum and Co. report 320 tons 
indicated horse-power machinery for a Preston-built 
ship; and Messrs. W. Sisson and Co., Gloucester, 
several small sets, totalling 415 indicated horse- power. 





A UNIVERSAL PORTABLE MACHINE 


TOOL. 

Tue rapidly-growing size of the objects operated 
upon in a machine shop gives increased prominence to 
the method of taking the tool to the work, in place of 
moving the work from machine to machine. To enable 
this method to be readily followed Messrs. E. Capitaine 
and Co., of Frankfort-on-the-Main, have devised a 
number of special frames and patterns, by aid of which | piece of work. The respective devices are, moreover, 

illing, boring, ‘and milling may be done in an exact | adjustable within wide limits; and it is claimed that 
manner by simple apparatus, and often two or more | they form efficient substitutes for far more costly 
operations may be carried out simultaneously on one especial machinery. 











On this and the following page will be found engrav- 
ings showing a number of these —s and exem- 
lifying methods of using them. 
rill mounted on a bedplate, and capable of being 


ig. 1 represents 
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Fig. 11. 
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shifted along a longitudinal slot, so that several holes , this is illustrated in detail in Fig. 14, and is driven by 
can be drilled for one setting of the bedplate. Figs. 2, | a flexible shaft from an electric motor, or other source 
3, and 4 show various plans of fixing the bedplate to|of power. When the fixin and tool have to be 
different objects. In all cases the same tool is used ; | applied to the middle of a large plate, the attach- 




















ment is made with the aid of clamps (Fig. 2). In 
Fig. 3 a finished hole is utilised for holding the 
device while another hole is drilled. With the help 
of an auxiliary angle, a hole can be drilled on # front 
edge; and a slight modification of the mode of attach- 
ment would render the device suitable for. milling 
operations. In Fig. 5 a locomotive crankshaft, 8,6‘in. 
in diameter, 15 ft. in length, is being ved with the 
aid of these portable tools and tool-holders. The jaws 
are fixed obliquely to the crankshaft, in order that the 
grooves may be milled in full length without neces- 
sitating removal and refixing of the device. The same 
— is used in the shipbuilding yards of Messrs. 
Blohm and Voss, of Hamburg, for cutting the slide- 
valve ports of marine engines. 

Fig. 6 illustrates another arrangement rs gn 
adapted for milling the ports of Corliss slide-valve 
gears. This work used to be done with the chisel—a 
very tedious procedure. The slide B runs on a screw 
— within the tube A. The aalting — C is 

riven by helical wheels, and raised and lowered by 
means of worm Peering and the small spindles e and c, 
The diameter of the ports can be altered by means of 
the eccentric rings E which are fixed on the tube A. 
ng operation can be watched from either end of 
the tube. 

The following apparatus are particularly designed 
for work on a number of equal or peas Ms ieces, 
Figs. 8, 9, and 10 illustrate the boring of bearin 
and the turning of their spherical faces, The 
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box frame A, in which the two halves of the bear- 
ing are secured by the screws a, allowa of perform- 
ing this work without the aid of any lathe. The 
tool is at B, and can be applied to either end of the 
box. The tool spindle 6 has a rear bearing at 2, 
which is detachable. To obtain spherical faces, the 
tools are clamped to either of the sides g and F, with 
the aid of the support 8, which is spherical. Such a 
box can deal with bearings from 1.2 in. to 3 in., or 
from 3 in. to 6 in. in diameter ; and is not limited in 
its application, as templets are. 

Figs. 11 and 12 relate toinclosed tramway motors. 
The drill shafts can be clamped in their bearings or 
taken out of them when the lower half of the casing 
is to be fixed on the traverse. This is easily effected, 
as the apparatus rest on arms and can be shifted, 
counterweights being provided at G. The drill shaft 
having been refixed, the upper half of the casing is 
attached to the lower. The distances between the 
bearings of the apparatus can be adjusted so that 
electric motors of different sizes can be dealt with. 
This is done by means of stop pins, and not with the 
aid of slides which are usually applied in special 
machinery, but hardly called for, since, as a rule, a 
certain number of cases of the same dimensions will 
have to be furnished. The adjustment, which will 
not be required frequently, is made by hand. 

Fig. 13 illustrates well the possibilities of the new 
devices, The cradle or pattern-box G receives the 
body of a two-cylinder pump which is mounted 
and fixed therein within a few minutes. The one 
mounting then suffices practically for the making 
of the pump, comprising the following operations: 
Boring two cylinders of 5.3 io. diameter, making 
four stuffing - boxes, a flange of 13 in. by 6.3 in., 
milling the eight slideways for the slide and various 
other faces and six ports; cutting 25 threaded holes 
and two more with a thread of different pitch ; drill- 
ing 31 holes of 0.63 in. and two holes of 0.5 in.; finish- 
ing four valve seats, and “ey four ports for the con- 
densed water, &c. During all these operations the two 
cylinders remain in their cradle in the same position. 

he cylinders are bored in the same fashion as the 
bearings in Figs. 8 and 9. On the drill shaft rides 
the support F which operates on the ends of the 
cylinders, and the shaft further the tools which 
make the stuffing- boxes. 

The drilling device is suspended by a wire cord, as 
Fig. 14 suggests, and its weight is counterbalanced ; 
there is hence no trouble in removing and refixing these 
apparatus. Two tools are, of course, required for the 
simultaneous work on both cylinders. the milling is 
done by the tool D (Fig. 13) which is carried by the 
slide d. This slide moves on the slideway B, which is 
clamped to the box and fixed in accurate position by 
means of the steady pinsd. The arrangement secures 
the exact operation of all parts, and the milling is said 
to be done at less cost than when the piece has to be 
centred and advanced to the tool. When holes are 
to be drilled, templets are fixed to the sides of 
the cradle. The covers of the pumps are held in 
position during this drilling ook: perforated at the 
same time. In order to cut the threads the chucks 
G are loosened (Fig. 14) and the drills taken out 
through the hollow shaft A and replaced by the 
respective tool. 

The device thus forms a substitute for a number of 
other machines, radial and horizontal drills, and mill- 
ing and planing machines, and dispenses with the 
repeated transport and remounting of the piece. Such 
devices permit of profitably finishing, as stated above, 
a comparatively small number of articles of complex 
shape, and allow at the same time of varying the 
dimensions within certain limits. The new tools are 
not intended to replace existing mrchines, but to 
supplement them, and this ap to be feasible to a 
larger extent than would have been expected. 





ARCHED VIADUCT OVER THE SEINE, 
PARIS. 


We illustrate on pages 76, 77, and 78, and on our 
two-page plate, the viaduct which was built by the 
Société de Constructions de Levallois-Perret over the 
Seine, in Paris, for joining the Gare St. Lazare to the 
Champ de Mars and to the Invalides Railway Station. 
As will be seen from the t:vo-page plate, the bridge in 
question is in reality a set of four viaducts, one over 
the right and one over the left, quays, and two which 
mye meqpecively the navigable and the smaller arm 
of the river. Three masonry arches 20 metres (66 ft.) 
in span are constructed over one of the quays between 
the first and the second viaducts ; while an ornamental 
masonry pier, with a central arch, has been built 
between the second and third on the Ile des Cygnes, 
which divides the river into twoarms. As the line 
had to cross the river obliquely, with a slope on that 
part over the parigebie arm, and o2 @ curve to join 
the line on the left bank, which runs parallel with the 


river, the construction was carried out under some- 
what difficult conditions. 

Ia our next issue we shall give the description of 
this viaduct and further engravings of details, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron market on Thursday, there were some 7000 
tons of iron sold at 4d. per ton advance. Only one lot of 
Scotch warrants was included in the sales ; this changed 
hands at 493. 2d. ~~ ton cash, the remainder being wholly 
Cleveland, which were done up to 433. 10d. ton. 
At the close of the afternoon market, sellers’ prices 
were: Scotch, 493. 3d.; and Cleveland, 43s. 94d. ng 
ton. The settlement prices were: Scotch iron, 493. 3d.; 
Cleveland, 433. 104d.; Cumberland hematite iron, 
553. 74d. per ton. The market was steady, and the busi- 
ness done was about 10,000 tons. Scotch lost 1d., and 
Cleveland made an equal amount. The business was 
wholly confined to Cleveland iron, which sold in the 
forenoon at 43s. 10d. per ton cash, and at 443. 1d. up to 
44s. 24d. and 44s, 3d. one month. Abt the close of the 
market in the afternoon, sellers’ cash prices were for 
Scotch 493. 4d., and for Cleveland 433. 1ld. per 
ton. The settlement prices were: 493. 3d., 433. 104d., 
and 553. 74d. per ton. A good business was put 
through in the warrant market on Monday fore- 
noon, some 10,000 tons again changing hands. There 
was an appreciable improvement all round, Scotch 
warrants rising 3)d. per ton to 493. 6d. per ton 
cash, with ay ead leveland, 64. per ton up to 
433. 434., with buyers over. A similar amount of iron 
changed hands in the afternoon, but the prices did not 
keepquite so firm as in the forenoon. The settlement prices 
were: 493. 6d., 443. 44d., and 563. B ved ton. The market 
was quiet in the forenoon yesterday, and rather dull, 
only tons being dealt in at rather easier prices. 
Scotch warrants, after opaning at last price, 49s. ag 
per ton cash, left off at 2d. per ton down at 493. 23d. 
cash ; Cleveland, on the other hand, was a shade better at 
44s, 2hd. per ton cash buyers, Only some 5000 tons 
changed hands in the afternoon, and the prices left off 
just round the forenoon closing rates; ard the settle- 
ment prices were: 49a. 3d., 44s. 3d., and 56s. perton. At 
the forenoon meeting of the ‘‘ring,” the sales amounted 
to 7000 tons. The tone was dull. Scotch lost 44d. per ton. 
Only 4000 or 5000 tons changed hands in the afternoon, 
and the tone still continued dull. The settlement prices 
were: 483. 104d., 43s. 104d., and 553. 104d. per ton. 
The market has acquired a distinctly better tone since 
the close of the New Year holidays, and holders appear 
more reserved, the consequence being that on the week 
Scotch made 44d. per ton, and Cleveland 9d. per ton. A 
large business has been done in Cleveland iron, several 
urchases being made on the strength of inquiries for the 
nited States for iron of this class. It 1s confidently 
believed that a large business will yet be done in ib. 
Upwards of 50,000 tons have been done in Canadian 
iron during the past six months. The number of 
furnaces in blast is 75. against 72 a year ago. One 
was damped during the holidays at the Gartsherrie 
works. There have been a few transactions in hema- 
tite pig iron, makers’ price being 57s. to 593. per 
ton. tch hematite iron is quoted at 663. per ton 
delivered at the steel works. The following are pre- 
vailing rates for No. 1 makers’ iron: Clyde, 663. 6d. 
per ton; Gartsherrie and Calder, 66s. 6d.; Langloan, 
68s, 6d.; Summerlee and Coltness, 71s.—the wy all 
shipped at eee 5 Glengarnock {ship d at Ardros- 
aa 653. 6d.; Shotts (shipped at Leith), 703.; Carron 
(shipped at Grangemouth), 67s. 6d. = ton. The stock 
of pig iron in Messrs. Connal and Co.’s warrant stores 
stood at 57,255 tons yesterday afternoon, against 57,955 
tons yesterday week, thus showing a reduction for the 
past week amounting to 700 tons. 


Sulphate of Ammonia.—In respect of this commodity, 
there is not much pressing business showing itself at the 
moment. For last week the shipments at Leith stood up 
to 519 tons, and for the month of December last they 
amounted to 4257 tons, as against 2888 tons in December 
of the preceding year. 

Novel £. iment by a Locomotive Firm at Springburn. 
— Messrs. amen, Reid, and Co., of the Hyde Park 
Locomotive Works, have, with the view of encouraging 
their workmen to keep time, intimated to all their 
employés that everyone who loses not more than eighteen 
hours time till the end of June, will receive a bonus of a 
week’s wages. The experiment is creating great interest 
among the workmen, and is already bearing fruit in the 
men turning out more promptly in the mornings. It is 
understood that the men will receive the week’s pay before 
stopping for the Glasgow Fair Holidays. 


Institution of Electrical Engineers—Glasgow Seetion.— 
An ordit meeting of the members of this section of 
the Institution of Electrical Engineers, was held in the 
— hall of the Institution of Engineers and Ship- 
builders last night—Professor us MacLean, Pre- 
sident, in the chair. Mr. John C. A. Wood, Mains 
Superintendent of the Glasgow tion, electricity 
department, read_a paper on ‘‘ Practical Notes on Con- 
tinuous-Current Distributing Mains,” in the course of 
which he gave a very full account of the mains department 
of Glasgow. An interesting discussion followed, in which 
the s ers were Professor Jamieson, M. Inst. C.E, 
F.R.S.E. ; Mr. Burnet, corporation electrical ineer, 
Carlisle; Mr. Gray, electrical engineer to the Corpo- 
ration, Leith; a member of the staff of the British 
Insulated Wire Company ; and Mr. MacWhirter, elec- 
trical engineer, Glasgow, who gave much experience 
as to his visit to India and electrolysis, a subject on 
which he had often spoken in the same room. The evening 
was far spent at this time, and the chairman said that 
those members who had desired to speak in the discus- 
sion could put their remarks in writing, and forward them 





to the secretary, Mr. Tidd. 


’ satisfac! 


Nobel’s Company’s Water Supply. — The ae of 
Nobel’s Explosives Company to promote a Bill for the 
supply of water to their factory at Ardear, to enable 
them to sell any surplus water to any local authority, 
company, or person, with the consent of the local autho- 
rity having statutory powers for the district, is likely to 
provoke much opposition. A considerable, number of 
petitions were lodged at the Scottish Office in Edinburgh 
ew. by local authorities, including the burgh of 
rvine. 

Glasgow University Engineering Society.—A meeting of 
this society was held on Thursday, the 9th inst., Mr. 
Bamford occupying the chair. Mr. Bernard Stephenson 
delivered a lecture entitled ‘‘ Notes on Warship Machi- 
nery.” He dealt at length upon the details ot the main 
engines, laying special stress on lightness and absence of 
vibration. He then took up boilers, comparing the rela- 
tive weights of the cylindrical and water-tube types. 
Finally, le described in detail the most recent Bellville 
boiler, with economiser, and traced the water in its course 
through the boiler, showing the speed of the water or 
steam at each point. A short discussion followed, which 
was opened by Fleet-Engineer Rees. On ope tha 
11th inst., the members visited the works of Messrs. 
Lobnitz and Co., Limited, Renfrew. 

The Institution of Civil Engineers, Glasgow Association 
of Students.—The third general meeting of session 1901 2 
was held in the Institution rooms, 207, Bath-street, on 
Monday evening, the President, Mr. C. C. Lindsay, in 
the chair, when Mr. T. Lindsay Galloway, Assoc. M 
Inst. C.E., read a paper on the *‘ Campbletown Colliery 
and Light Railway.” After describing the machinery 
for winding, haulage underground, pumping, and venti- 
lation in the colliery, Mr. Galloway passed on to the 
transmission of power from the surface to the interior of 
the mine by means of compressed air. Turning next to 
the light railway, Mr. Galloway mentioned that for 80 
or 90 years coal was transfered to Campbletown from the 
pits by a canal, which was superseded by a light railway 
of 2 ft. 3in. gauge. The line follows the bed of the canal 
for the greater part of its length, and is consequently 
almost level, except’where it leaves the canal and crosses a 
ridge on gradients of 1 in 35 on both sides. The rails are 
of 30 lb. section, but as these are too _ they are being 

dually replaced by others of 40 lb. section, which, 
ike the original ones, are spiked to cross sleepers at 3-ft. 
centres. e sharpest curve is 150 ft. radius, and the 
average speed 10 to 15 miles per hour. After describing 
the wagons and locomotives in uss, Mr. Galloway con- 
claded by giving some details of the cost of working, and 
constructing the line. An interesting discussion followed, 
and the author was accorded a hearty vote of thanks for 
his interesting paper. 





PERMANENT WAY FOR THE ANTIPODES.—The Barrow 
Hematite Steel and Iron Company, Limited, has secured 
a contract for permanent way matériel for the Mildura 
(Victoria) Railway. The amount of the contract is 
33,487/., for which the company undertakes to supply 
4715 tons of steel rails at 6/. 2s. 1d. per ton; 200 tons A 
steel fishplates ab 17/. 18s. 7d. per ton; and 236 tons B 
steel fishplates at 9/. 153. 4d. per ton. The rails are to 
be delivered as follows: The first 1500 tons within five 
months, the second 1500 tons within seven months, and 
thé balance of 1715 tons within eight months, 





Russian Ramway Procress.—The oldest line in 
Russia is the Tzarskoé and Selo Railway, which was 
built in 1838, The Nicholas line, however, is one of the 
most important sections of the Russian network. This 
line is 609 versts in length, and it was built from the first 
with a double track, and was well supplied with rolling 
stock. It cost 64,664,751 roubles, or 107,000 roubles per 
verst, In 1868 it was transferred to the Great Russian 
line, and it was then valued at 80,096,324 roubles, or 
123,000 roubles per verst. In 1894 it was purchased by 
the State, and its value was then taken at 217,000 roubles 
per verst. Traffic has always been increasing. In 1867 
there were 162 locomotives upon the line, and 780,000 pas- 
sengers and 10,252,000 poods of is were carried. In 
1890 the stock of locomotives had been increased to 522, 
the number of passengers had risen to 4,252,000, and the 
weight of goods carried had also advanced to 377,098,000 

. One explanation of this = of business 
is, that the Nicholas line has profited very much from 
numerous branches which have om thrown out from the 
main stem. The net profit has also risen in a highly- 
fashion. In 1852 it amounted to 1,651,000 
roubles, while in 1870 it had been carried te 9,407,000 
roubles ; in 1894 it had further risen to 15,700,000 roubles ; 
and in 1898. it stood at 16,169,000 roubles; the gross 
revenue for the year having been 32,091,000 roubles. 
Notwithstanding the somewhat adverse course of events 
in the extreme East last year, the traffic of the 
Trans.Siberian was sensibly _ in 1900 than it 
was in 1899, the te weight of the goods car- 
ried having risen to 42,800, P nea as compared 
with 39,660,000 poods in 1899. rain figured in last 
year’s aggregate of 42,800,000 eae for 17,500,000 poods, 
the movement being especially heavy on the Tchéliabinsk 
and Petropowlowsk section. The is and cattle move- 
ment of last year also comprised 5647 horses, 9705 head of 
cattle, 320,000 poods of hides, 665,000 poods of butter, 
2,492,000 poods of meat, 1,594,000 poods of tea, 1,139,000 
poods of coal, &c. Grain traffic is expected to acquire a 
great development in Siberia. It will also be observed 
that Siberia is exporting considetable — of butter, 
some of it coming on to England. construction of 
the Trans-Siberian line was commenced in March, 1891, 
and 10 years later some 3750 miles of line had been com- 
pleted. The total cost of the Trans-Siberian system 18 





estimated at 80,000,000/.. of which 60,000,000/. had been 
expended at the close of 1900. : 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and the market was 
very cheerful in tone. A fairly large business was re- 

rted in Cleveland iron, and sellers thereof were very 

rm in their quotations. Several traders remarked that 
they had been most agreeably surprised at the amount of 
business done in Cleveland iron since ‘the holidays, the 
orders placed by both home and foreign customers being 
considerably better than was anticipated. Both makers 
and merchants sold No. 3 g.m.b. Cleveland pig iron at 
44s. 3d. for early delivery, and they would not entertain 
offers at less. For spring delivery a rather higher 
figure was named, and se did not press iron on the 
market; but, on the other hand, purchasers hesitated 
to commit themselves ahead, especially at any higher 
rate than that ruling for early delivery. No. 4 foundry 
pig was 433, 9d.; y forge, 433. 6d.; mobtled, 43s.; and 
white, 42s. 9d.; whilst No. 1 Cleveland was 45s. 9d. The 
demand for East Coast hematite pig was only very mode- 
rate, and as the supply was plentiful, it was not at all to 
be wondered that quotations were weak. Nos. 1, 2, and 
3 were obtainable at 563. 9d., and No. 1 was put at 57s. 3d. 
for early delivery. Rubio ore was 15s. 3d. ex-ship Tees. 
To-day No. whether rose ig iron fell to 443., but other 
quotations were unaltered. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades are dull, but the reduced quotations for 
shipbuilding material are said to have brought in a few 
small orders. Iron ship-plates are 6/.; steel ship-plates, 
5/: 12s, 6d.; and steel ship-angles, 57. 103.—all less. the 
usual discount. Bars are not changed, but reduction is 
expected. 

Cleveland Miners’ Wages.—Yesterday a deputation of 
Cleveland miners waited upon the Cleveland mineowners, 
when the latter explained the change which had taken 
place in the price of iron since the last wages settlement, 
and said the least they were fairly entitled to was a re- 
duction of 1.9 per cent. It was, however, understood 
before the meeting terminated that if the men intimated 
to the owners the acceptance of a reduction of 1} per 
cent., it would probably be agreed to. Failing such an 
acceptance, however, it would be necessary for the owners 
to reconsider the position of matters. 


Coal and Coke.—Coal shows signs of weakness, but 
prices are still high, and firms well situated are very 
reluctant to reduce quotations. Business has been done 
at 93, f.0.b. for unscreened Durham bunkers ; but most 
sellers ask rather more, some of them holding out for as 
much as 93. 6d. Manufacturing coal is easier, as is also 
coking coal, Coke has a downward tendency, and, as a 
matter of fact, medium blastfurnace qualities have been 
bought at 163. 6d. delivered here; but several firms 
— ° ‘? 9d. Best Durham coke for shipment is 
17s. 6d. f.0.b. 








PERSONAL.—The Lords Commissioners of the Admiraity 
have nominated Mr. W. E. Smith, Chief Constructor, as 
representative on the Engineering Standards Committee, 
and the Marine Department of the Board of Trade is to 
be represented on the same committee by Mr. Peter 
Samson, Engineer Surveyor-in-Chief.—Mr. Andrew 
Johnston, M. Inst. C.E. and M. Inst. Min. E., formerly 
railway commissioner to the Queensland Government, 
and late technical manager to the Rio Tinto Copper 
Company, has now commenced private practice at 5, 
Westminster Palace Gardens, Artillery-row, Westminster. 
—Mr. W. H. Flood, who has been in charge of the 
electrical engineering department of the Thames Iron- 
works Shipbuilding and Engineering Company, Limited, 
= the past year, has now been appointed manager by the 

irectors, 





Our Rats ABROAD.—Last year was, upon the whole, 
& satisfactory period in the history of our export rail 
trade. The shipments for December were 40,623 tons, 
as compared 29,922 tons in December, 1900, and 38,813 
tons in December, 1899, while for the whole of last year 
the exports were 467,408 tons, as compared with 373,956 
tons in 1900, and 471,774 tons in 1899. The principal 
items in these latter totals were the following : 











Direction of Export. | 1901. 1£00. 
| tons | tons tons 
Sweden and Norway Sa | 56,289 | 41,846 76,823 
Argentina .. wr; 81,620 | 44,42 26,155 
British South Africa || 37,42 | _ 38,461 23.720 
British India os | 180,807 | 104,740 157,801 
Australasia .. os 86,558 | 69,814 67,096 
Canada = aed 53,534 12,746 84,757 


| 


Tt will be seen that the increase in the Argentine, Indian, 
and Australasian demand last year almost entirely 
accounted for the advance of 93,452 tons observable in 
the exports of last year. We sent the United States 
42 tons of rails last year, as compared with 44 tons in 
1900 and 95 tons in 1899. Russia took 15,725 tons of 
rails in 1901, as compared with 318 tons and 14,773 tons ; 
Egypt, 14,453 tons, as compared with 18,237 tons and 
35,927 tons; Japan, 5004 tons, as compared with 11,629 
tons and 3799 tons ; Mexico, 7659 tons, as compared with 
14,968 tons and 17,673 tons; Chili, 13,018 tons, as com- 
pared with 2739 tons and 8324 tons; and Brazil, 10,608 
tons, as compared with 11,646 tons and 16,381 tons. The 
value of the rails exported last year from the United 
Kingdom was 2,741,845/., as compared with 2,366,785/. 
in 1900 and 2,311,200/, in 1899. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. William Jessop and Sons’ American Works.— 
The directors of the above firm have offered for public 
subscription 150,000/. in 44 per cent. mo debentures, 
and the response has been so good that the list was closed 
on Tuesday. The capital is required to finance the estab- 
lishing of the firm’s new works in the United States, and 
to pay off the existing debentures and other floating 
charges which have arisen in consequence of the increase 
in the assets of the firm. . 


Barnsley and the Midhope Water Scheme.—The cost of 
carrying out the Midhope water scheme has proved to be 
considerably larger than the Barnsley Town Council anti- 
cipated. The council secured power to borrow 170,000/. 
for the scheme ; but at a meeting on Tuesday night it was 
reported that the estimated cost of the completed reser- 
voir was 287,2941, 


Iron and Steel.—There are signs of improvement in 
certain quarters in the steel trade of the district. A very 
heavy order for steel rails has been recently placed for 
the Continental market, and is giving a much-needed 
impetus to this branch. In the er depart- 
ments, however, new orders are still eagerly looked for. 
Practically all work on hand has been completed in the 
early processes, bub recent pressure on the part of the 
Admiralty has put the planing and finishing shops again 
on full time. e iron trade proper continues very un- 
settled. Consumers are still buying from hand to mouth, 
holding out apparently for a fall in prices. Present 
prospects, however, point in the other direction, and in 
many quarters it is anticipated that we will shortly ex- 
perience a sharp advance. 


South Yorkshire Coal T'rade.—There is little change to 
notice this week. The demand for domestic fuel is only 
moderate, but a continuation of. the present cold weather 
would soon bring about a revival, ‘The southern market 
has been depressed for some time, but is now improving. 
Prices are firm. Best qualities of Silkstone are listed ab 
15s. to 15s. 6d. per ton; secondary sorts, 13s. to 13s. 6d. 
per ton ; best Barnsley softs, 13s. to 133. 6d. per ton ; and 
secondary sorts, 11s. to 11s. 6d. perton. A quiet demand 
for manufacturing fuel has existed locally for some time, 
but there are now more inquiries, and prospects are con- 
sidered brighter. Prices range between 9a. 3d. and 10s. per 
ton for hards. Coke is in better request, values being firm. 





Tue ENGINEERING INDEX.—We have received from the 
Engineering Magazine (New York and London) a copy of 
the index which they publish to engineering technical 
literature. This volume covers the years 1896-1900, and 
contains references to 200 technical journals of the United 
States, Great Britain and her Colonies, Germany, France, 
Belgium, Switzerland, Holland, Austria-Hungary, Italy, 
and Spain, We do not know how far the references are 
exhaustive, but they arecertainly very full. For instance, 
under ‘‘Sewage” and ‘‘Sewerage” we find twenty-six 
columns of references, averaging fifteen references to the 
column. Under ‘‘Réntgen Rays” there are ten columns, 
and under ‘Elevated Railways” five columns, The 
locomotive occupies forty-four columns. It is needless to 
expatiate on the value of such an index to anyone inter- 
ested in engineering and technical matters. 





Our Coat ABRoAD.—We have now complete informa- 
tion as to the course taken by our export coal trade in 
1901. There is no doubt that the imposition of an export 
duty of 1s. per ton has had the effect of reducing our 
foreign deliveries. The shipments of coal from the 
United Kingdom in Decem 
compared with 3,604,997 tons in December, 1900, and 
3,489,436 tons in December, 1899; while the aggregate 
shipments for the whole of 1901 were 43,766,552 tons, as 
compared with 46,098,228 tons in 1900 and 43,111,404 
tons in 1899. The expression ‘‘coal,” it should be 
observed, includes coke, cinders, and patent fuel. The 
shipments of coal made last year for the use of steamers 
engaged in foreign trade were 13,586,833 tons, as com- 
paied with 11,752,316 tons in 1900 and 12,226,801 tons in 
1899. In one way or another coal accordingly left our 
shores in 1901 to the extent of 57,353,385 tone, as com- 
pared with 57,850,544 tons in 1900, and 55,338,205 tons in 
1899. What may be termed the outward movement of 
coal accordingly fell off last year 497,159 tons, while it 
increased: 2,015,180 tons as compared with 1899. Many 

rsons doubt whether it is to the real advantage of Great 

ritain that so much British coal should be sent abroad, 
But even taking a contrary view of matters, it cannot be 
said that the legislation of 1901 has at present 
attended with very important results one way or the 
other. . The annexed Table shows the principal exports of 
coal made during the last three years : : 








Country. | 1901. 1899. 

tons tons tons 
Russia Ke wi 2,476,426 3,229,294 | 3,397,692 
Sweden and Nerway 4,210,197 4,485,416 4,494,129 
Denmark .. ‘ve 2,143,233 2,125,493 | 2,052,807 
Germany 5,854,403 5,985,161 5,058,573 
France 7,849 326 8,635,080 6,570,365 
Spain .. 2,666,239 2,619,681 2,291,439 
Italy .. os se . | 5,728,224 5,336,157 | 6,526,995 
Egypt.. aa os - | 2,093,435 1,971,121 2,125,924 


France still, accordingly, heads the list among British 
coal-importing countries, Germany ranking second, and 
Italy third. The value of the 43,766,552 tons of coal 
representing the direct exports of 1901 was 30,336,582/.; 
while that of the 46,098,228 tons exported direct in 1900 
was 38,619,8567 ; and that of the 43,111,404 tons exported 
direct in 1899 was 23,093, 2507, 


r were 3,431,973 tons, as} 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a moderate demand for steam 
coal for prompt shipment, but forward business has been 
flat. Small steam coal been in steady demand at late 
rates. The best steam coal has been making 15s. 6d. to 
153. 9d, per ton, while secondary qualities have brought 
14s. 6d. to 15s. per ton. House coal has been well main- 
tained ; No. 3 Rhondda large has made 153. 9d. to 16s. per 
ton. Patent fuel has shown little change. Foundry coke 
has made 22s. to 233. per ton, and furnace ditto 183. to 
193. 6d. per ton. As regards iron ore, the best Rubio has 
brought 14s. 3d. per ton, while Tafna has made lbs. to 
153, 6d. per ton. — 


South Welsh Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in December 
were: Foreign, 1,543,416 tons; coastwise, 259,206 tons ; 
total, 1,802,622 tons, The exports of iron and steel from 
the six ports for the month were 7345 tons ; of coke, 4528 
tons; and of patent fuel, 66,835 tons. The exports of 
coal from the six ports last year were : Cardiff, 15,861,749 
tons ; Newport, 3,438,893 tons ; Swansea, 2,088,825 tons ; 
Port Talbot, 419,049 tons; Lianelly, 258,009 tons; and 
Neath, 85,272 tons; making an te of 22,151,797 


tons. The exports of iron and steel were: Cardiff, 29,471 


tons; Newport, 33,319 tons; Swansea, 972 tons; and 
Port Talbot, Llanelly, and Neath, nil; making an a \ 
te of 63,762 tons. The exports of coke were: Onediff, 
7,261 tons; Newport, 20,925 tons; Swansea, 10,162 
tons ; Port Talbot, 116 tons; and Lianelly and Neath, 
nil; making an te of 100,460 tons. The exports 


aggrega' 
of patent fuel were: Cardiff, 400,538 tons; New 
85,371 tons; Swansea, 456,670 tons; Port Talbot, 574 
tons ; and Llanelly and Neath, nil; making an aggregate 
of 1,007,153 tons. 


Gloucester Tramways.—A little more than twelve 
months since, negotiations were opened between the 
Gloucester Town Jouncil and Mr. White, manager of the 
local tramways, with a view to purchase of the under- 
taking by the Council. An agreement has now 
come to with Mr. White, who was prepared to on 
behalf of the company, for 26,0007. A proposition that 
this should be accepted was carried, there being only 
three dissentients. The Council will greatly extend the 
system, and will use electricity as the motive power. 


Welsh Coal for the Navy.—Early last month the British 
Admiralty authorities invited tenders from coalowners 
on the Admiralty list for the supply of a large quantity 
of Welsh steam coal, for the use of the Fleet during the 
— year. Tenders were sent in on the 11th ulb,, 

ut the various contractors’ terms were all rejected ; and, 
as an alternative, they were asked to send in amended 
proposals. This was accordingly done, with the result 
that several firms at Cardiff have now received | 
orders. The requirements of the Admiralty will ete « 
fall little short of 500,000 tons. It is correctly reported 
that 143. 3d. to 14s, 6d. per ton net were the prices paid 
for the best steam coal, and 13s, 9d. to 14s. per ton net 
for secondary qualities. 





THE WHEELER Woop-FILLER.—Before French polishing 
or varnishing hardwood it is necessary to fill the pores, to 
revent the polish or varnish sinking into the timber and 
mig lost. A yrareeaton for this pur manu- 
factured by the Bridgeport Wond-Finishin, mpany, is 
now being introduced into this country by Messrs. Pfeil, 
Stedall, and Co., of Broad-street, Bloomsbury, London. 
Its base is ground quartz, which is redu to almost 
ippelpable fineness, and is one of the almost inalterable 
ies in nature. It can be relied upon to remain un- 
changed for an indefinite time. This substance is mixed 
with oil, mp args benzine, and, if necessary, coloured 
to suit the wood. e have seen some splendid specimens 
of polished wood on which it has been applied ; and it is 
— thatits use greatly reduces the cost for polish and 
ur. 





Diaries, CALENDARS, &c.—We have received from the 
Electrical Power prtcraee Company, Limited, an excep- 
tionally servicéable combination of (1) interleaved diary, 
index, and cash list; (2) monthly calendar; and (3) 
blotting-pad, which is bound to be retained on the desk 
of the recipi@nt. It’ is handsome, and insures the owner 


against railway accident for 500/, too,—The Gloucester 


Railway Carriage and W; Company, Limited, 
Gloucester, send a neaily-bonnd diasy apaciall useful for 
directors, and including notes for visitors to Gloucester.— 
From the Mica Lubricant Company, 63, King-street, 
South Shields, we have an easel calendar bound in leather, 
with clearly.printed monthly cards. — We have alko- 
received wall calendars from Messrs. J. H. Sankey and 
Son, makers of cement and_builders’ material, x 
Wharf, Canning Town, E. ; Harrison Ainsworth, maker 
of om a tracings, &c., Lena. Hammer- 
smith, W.; J. Halden and Co., provider of drawing- 
office material, engravers, photo-printers, &c., 8 and 9, 
Great Chapel-street, Victoria-street, S.W.: J. M. 
Henderson and Co., cable makers, &c., King-street, 
Aberdeen, N.B.; John erson and Co, Limited, 
founders and engineers, Wolsingham R.S.0., county 
Durham ; the ier Anti-Friction Metal Company, 
Limited, 91, Queen Victoria-street, E.C ; and Peckett 
_ rap Pema pga menage A — pincer useful 
iary, with a wan ctionary appended, comes 
from Pilchers, Limited the well-known manufacturers of 
white lead, paints, colours, varnishes, &c., at Morgans- 
lane, Tooley-street, S.E.— Dorman, Long, and Co., 
Limited, Middlesbrough, also send a diary, with many 
tables useful to the civil engineer, while particulars are 
given of Dorman-Long sections and productions, 
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THE PRINCIPLE OF “THE SURPLUS 
PRODUCT.” 

Commissions and committees of inquiry in the 
United States often follow methods of procedure 
which appear somewhat strange to British eyes. 
The Federal Industrial Commission has recently 
issued a special report based upon data received in 
reply to circulars of inquiry issued to a large 
number of American manufacturers. The object 
of thé circular was to ascertain whether there was 
any truth in the allegation, frequently made, that 
American.. manufacturers sell their products to 
foreign purchasers at prices lower than those 
charged to native customers. 

The question is one that closely interests British 
manufacturers, especially those engaged in the 


98! steel trade or other industries in which the 


product is large and involves the keeping up 
of a big establishment. The Commission com- 
municated with over 2000 firms, the scope of 


home 





whose operations extended over a wide field 
of industry, and twelve questions were put to 
each person or firm ad The substance of 
the chief points brought out in the answers are 
given in the Commissioners’ report, but in every 
case names are suppressed. is method of ob- 
taining information has its drawbacks, but an ex- 
cuse for the procedure is that information is thus 


forthcoming which could not otherwise be obtained 


at all. The matter supplied seems often to bear 
evidence of the bias of the contributors; and 


‘whether it is worth while giving an official com- 


plexion. to anonymous views of this nature is a 
matter which may be open to discussion. The 
Americans, however, often display a boldness and 
freedom from conventionality in the conduct of 
official business which is well recognised, and it is 
well understood that the value of these publica- 


‘tions should be appraised according to the circum- 


stances under which they are compiled, the officials 
trusting to the shrewdness of the American public 
to allow any reasonable discount that may be need- 
ful before the views put forward are accepted for 
use. 

The two most important questions put by the 
circular were whether the recipients were in the 
habit of selling to foreign markets at lower prices 
than those charged at home ; and, if so, what was 
the reason. Opinion was also solicited as to what 
course would be suggested to secure for home cus- 
tomers equality of price with that charged in 
foreign markets by the same producers for the same 

oods. 

For some time past an increasing feeling of dis- 
satisfaction has been growing up in America at the 
prospect of the working of the ‘‘ surplus product ” 
system. As our readers are aware, the policy of 
a number of American owners of e factcries is 
to keep their establishments fully employed in times 
of depression at home by selling the surplus of 
production, in excess of that required for home use, 
to foreign purchasers at prices, if necessary, below 
those charged to the American purchaser. In this 
way the home market will be sustained at a pace 
that will supply a profit, even though there may be 
none on the foreign sales. It will be evident that 
this ‘‘ principle of the surplus product” can only be 
carried out in a country that maintains a protective 
tariff. It is difficult to understand how the 
American consumer is not to be at a disadvantage. 

The big trusts and combines are the great up- 
holders of this system, and it is probably that 
which has chiefly led to their growing unpopularity, 
to which we have already alluded. Although the 
replies to the Commissioners’ circular were doubt- 
less penned before the latest developments of the 
big trust movement were made known to the 

ublic, yet one can almost fancy one ises & 
Saas on the part of manufacturers to meet public 
opinion in this respect. 

Although a good many of the answers of those 
addressed by the circular would lead one to suppose 
that the prices obtained by the American manu- 
facturer from abroad are as high as those ruling 
in the home market, other witnesses acknowledge 
that the rule of the surplus product is in operation. 
To whatever extent that may be so at the present 


time, we may be sure the system will be far more 


extensively followed when the power of production 
exceeds home demand to a larger extent. Various 
reasons are given why lower prices are accepted 
for export ,orders than for domestic supplies. 
Some of, the manufacturers say that the reason 
by which they are’ governed is simply to swell 
output. The foreign demand enables the produc- 
tion to be so increased that the cost of manu- 
facturing is greatly reduced, and in this way 
the home consumer gets a benefit. If a works, by. 


‘aid of foreign orders, makes 2000 tons of stee 


whereas the home market would only demand 
1000 tons, and the 2000 tons can, naturally, be 
made more cheaply than the 1000 tons ; then, even 
if no ro is made out of the foreign trade, the 

emand can still be supplied at a lower price 
than would be possible if the smaller quantity only 
were produced. This isa Mag saad argument, and 
no doubt it may be logically advanced to prove that 
the world at large would benefit by such a trans- 
action ; but the policy would aim a serious blow 
at the foreign trade of any country following such 
a course. For instance, if plates and angles 
of American make were sold in England at a lower 
price than in the United States, it is evident that 
British shipbuilders would be in a position to 
underbid American shipbuilders in the markets of 
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the world, even supposing all steel were made in 
America. It cannot be denied that the larger out- 
put due to the surplus product system would 
enable the American maker to produce steel for the 
home market at a cheaper price than would be the 
case if he made in smaller quantities ; and so far 
the American consumer might profit, though that 
would be by no means certain ; but how much 
more advantageous it would be to the country to 
reduce prices by throwing down the barrier of 
rotective duties, thus giving the American ship- 
builder the advantage of American steel as cheap 
as the European could buy it, and thereby assist- 
ing him to compete in*the markets of the world. 

The old plea for a prohibitive tariff—that an 
infant industry needs protection—no longer applies 
to the steel trade of America. Rich ore, cheap 
coal, and the wonderful way in which native enter- 
prise and ingenuity have developed the steel- 
making resources of the country, placing their 
works at the head of those of all the world, make 
it ridiculous to urge that American steel-makers 
need protection. It may have been wise for 
America, beginning with a foundational industry, 

ears ago to have protected steel-makers against 

ritish assault, and, taking only a single instance, 
thus to have sacrificed for a time the chance of 
a foreign trade in shipbuilding. Now that the 
steel industry is no longer an infant, but has 
reached the proportions of a giant, overtopping its 
fellows in all other parts of the world, the swaddling 
clothes of protection have become absurd. 

We are conscious these arguments may be used 
against our own interests; and, so far as British 
prosperity is concerned, if the United States will 
supply us with steel at cost price, or half cost price, 
for ever, this country can ask nothing better ; unless 
it were they should supply it to us for nothing at 
all ; a pitch of altruism to which even the ‘‘ surplus 
product ” is not likely to attain. As we have pointed 
out on a former occasion, however, we must be 
careful that the surplus-product system is not con- 
tinued only just long enough to kill our native 
steel industry. In that case we should be quite at 
the mercy of the foreign producer, who would, 
doubtless, show no-more consideration for us than 
for his fellow-countrymen. Again, it may be that, 
owing to the natural riches of the country, 
America is destined to have the steel trade of 
the world in any case—there are Ameriéan steel- 
makers who hold this view—and in such an 
event we can only pray that the United States 
will continue the surplus-product policy for all- 
time. These are some of the aspects for and 
against the policy from the standpoint of British 
interests. For our own part, reviewing as far as 
possible the chief facts of the case—and being by 
no means of opinion that British steelmakers are 
as much at the mercy of American competition as 
some would have us believe—we look on the 
surplus product in the light of an imaginary 
‘*oift from the gods;” and we should be as 
simple as the foolish Trojans were we to welcome 
it within the walls of our citadel. Whether we 
can do anything to keep it out is another matter. 
A Free-Trade policy, wisely or not, throws down 
our chief barrier, and blunts the one weapon of 
defence. 

We say ‘“‘ wisely or not,” because we remember 
that England does not stand alone as a possible 
market for American steel. Even if we denied our 
manufacturers its use, tie surplus product might be 
sold to other countries—some, perhaps, our com- 
petitors in shipbuilding and other steel-using indus- 
tries—and we should thus possibly throw aside an 
advantage that might only be too eagerly seized by 
others. The whole argument is, of course, based 
on the assumption that American steel is sold in 
European countries at cheaper rates than it can be 
made by them. We form no conclusions ; the case 
is too complicated by an obecure future ; there are 
too many uncertain factors and unknown quantities. 
We merely put the matter in different lights; view- 
ing it from various standpoints as they occur. If, 
however, there is one conclusion that appears more 
obvious than the rest, it is that the policy of the sur- 
plus product in steel-making can ly be to the 
advantage of the American people ; so long as it lasts. 

Some of the manufacturers who reply to the 
Commissioners’ circular state that the difference 
in price of American goods-in favour of the foreign 
purchaser is far less apparent in the present day 
than it was in past years. That may be true; but 


it must be remembered that for some time United 
States manufacturers have been experiencing a 


period of altogether unprecedented home demand, 
and the surplus-product system is only intended for 
times of domestic slackness. In those cases in 
which it is acknowledged that foreign rates are 
lower, reasons are given, many of which remind us 
of the excuses offered here at home by British 
shipowners and railway companies for favouring 
foreign goods in the matter of transport. Foreign 
orders, those who reply to the Commission’s cir- 
cular say, are in larger bulk than those of the 
home market. The transactions are made with 
merchants or agents who pay cash promptly, and 
who take all the minor worries of the business on 
their own shoulders. Distribution is arranged for 
by the middle man; packing in small quantities 
he undertakes, also the payment of freights, of 
customs duties, and many other services which are 
not only troublesome, but costly. 

Putting forward these considerations seems a 
little like begging the question, and the answers 
emphasise the defect of inquiry by circular. The 
real question at issue is whether the foreign con- 
sumer gets the article at a cheaper rate than the 
native user. Does the American manufacturer 
allow an excessive margin to the middle-man, and 
so enable the latter to supply American goods to 
the foreign user at prices lower than those charged 
to the American user? Some of the witnesses 
answer this question in the negative ; but, if this 
be true of the business at large, facts have been 
very much distorted of late, and some American 
manufacturers have failed to carry out a declared 
policy. 
Others who have replied to the inquiries of the 
Commission say that they have accepted lower 
prices in order to compensate for tariffs of other 
countries—a reason that may arouse mixed feelings 
in the minds of both Free-Traders and Protec- 
tionists. We have here a somewhat complex 

roblem. A country—in this case the United 

tates—protecting its manufacturing industry by 
a prohibitive tariff, with the not-unexampled result 
that the native consumer pays the taxes of a 
foreign State. Supposing, for instance, Montreal 
takes a thousand tons of steel from Pittsburgh. 
The price the Pittsburgh manufacturer would charge 
his own countrymen would be, say, 101.a ton. But 
there isa Oanadian duty of, say, 11. per ton, so the 
Pittsburgh steelmaker charges but 91. to the 
Canadian purchaser, and recoups himself by an 
extra charge to the home user. 

Here are arguments for and against Free Trade ; 
for and against Protection. The Canadian Protec- 
tionist says: ‘*See, we get our taxes paid by the 
United States!” That isin favour of Protection ; but 
the United States Free Trader will say, ‘‘Look how 
Protection is ruining the country. Our prohibitive 
tariff keeps out foreign competition, and enables our 
steelmakers to force the United States consumer to 
pay Canadian taxes!’ Of course, the principle may 
be reversed on some other transaction, or in the 
meantime the consumer in a third country, where 
there is no Protection, may be getting steel at 91. 
net, and so, for a time, may undersell both the 
American and the Canadian in a neutral market. 
But only ‘‘for a time.” One of the reasons for 
the adoption of ‘‘surplus product” methods given 
in the answers to the circular was that in order to 
establish a foreign market lower prices were ac- 
cepted abroad in order to oust the native manu- 
facturer. After the market had been captured, 
prices could be raised. 

Only a few of the replies to the circular state 
bluntly and without excuse that they sell more 
cheaply abroad than at home because foreign prices 
are lower, and that they can only do business on 
these terms. Cash payment for exported goods 
—as compared to long credit and possible bad 
debts in America—and the cheaper labour of 
Europe are frequently advanced as reasons why 

rices are lower on this side of the Atlantic. 
t is difficult to reconcile the latter state- 
ment with the constant boast of America that, 
though higher wages are earned there, yet the 
workman of the United States is so superior in 
efficiency that his energy and skill more than 
compensate for the extra money paid for a day’s 
work. Another reason given for low prices for 
export is worth notice. There is a drawback on 
imported raw material which is worked up in 
the United States and then again sent abroad. 
This provision appears wise and liberal. It is 
rightly assumed that there are certain classes of 
raw material that can be more cheaply made and 





sold by other countries than they can be prcduced 


in America. The Americans are anxious to culti- 
vate a foreign trade, but if their manufactures have 
to pay a heavy duty on some item of raw material, 
they cannot expect to compete with those — 
ourselves for instance—who get that particular 
class of goods duty free. Hence the return of 
duties paid, which seems equitable enough. A 
certain amount of trade is brought into the 
country that would otherwise be missed, and 
no one loses anything. If, however, we look 
closely, doubts may arise as to the wisdom of the 
measure. It will appear that the lower price 
charged by the American exporter to the foreigner 
enables the ultimate purchaser—probably a manu- 
facturer—to produce his wares at a rate below that 
of the American manufacturer of similar articles ; 
and thus American trade suffers. For example, 
fine steel can be bought from Sheffield at a lower 
price than it can be procured in the United States. 
A New England toolmaker may import, say, a ton, 
paying duty, and may make it into small tools. One 
half of these he sells at home, charging the enhanced 
“agp necessary to cover the duty; the other half 

e exports to England, charging a lower price, 
and getting the greater part of the duty refunded 
by the Customs authorities. It is evident that 
the British users who purchase the tools will be 
so far in a better position than their American 
competitors, and, other things being equal, will 
keep the latter out of neutral markets. 

The whole inquiry illustrates the vast complica- 
tions of the subject, and how easy it is to adduce 
or refute arguments for or against a Free Trade or 
a Protectionist policy respectively ; and it is upon 
a prohibitive tariff that the system of the surplus 
product depends. If we leave theory and turn 
to practice, we are equally at a loss. During half a 
century of free trade Great Britain has built upa 
commerce the extent of which other countries have 
never yet equalled ; but, on the other hand, during 
a much shorter period of time, the United States, 
with a rigid system of prohibitive duties, have 
established branches of industry which in some 
cases have already outrivalled our own ;. whilst in 
many others they are fast reducing the lead we 
hold. In Germany, too, another Protectionist 
State, the came conditions appear, though to a less 
marked degree. Of England it may be said, in 
accounting for our success, we had a long start in 
the industrial race. We were in the happy 
position of being able to develop our industries 
earlier than all other countries. We made the 
first engines, the first steamships, the first railways, 
the first textile machinery, the first blast-furnaces, 
the first open-hearth steel, the first machine tools. 
We speak, of course, from the modern industrial, 
not from the historic, point of view. We had Ark- 
wright, Watt, Stephenson, Penn, Elder, Neilson, 
Bessemer, Whitworth, Nasmyth, and a host of 
other great men ; together with the ardent workers 
that they collected round them and inspired by 
their example. (We also had Thomas, but he came 
in later days, and his brilliant work has been turned 
against us.) With these advantages it may be that 
the country would have prospered even had 
Cobden and Bright lost their cause. 

On the other hand, America has had advantages 
that may have made her prosperous in spite 
of the Protective policy under which she has grown 
so rich. There was the vast and rich extent of 
virgin country; the constant accession of young 
and vigorous manhood, which the older nations 
have been at the cost to rear, for the development of 
her resources ; there are the great natural riches— 
coal, iron, timber, grain, and copper, in a profusion 
that no other country can boast of having developed. 
These things may have made America prosperous 
even though her fiscal policy may have been unwise. 

These disturbing factors, or unvalued quanti- 
ties, make it as difficult for economists to prove 
the superiority of either one system over the other 
by the witness of example as apparently it is by 
the evidence of inductive reasoning. We are at a 
deadlock for want of a crucial instance. Jn Great 
Britain Free Trade has become a matter of faith 
—almost a religion; to us the rest of the world 
are political infidels, or, at best, agnostics, who 
are blind to the truth. Nevertheless, the rest of 
the world contains a few quite intelligent persons. 








AMERICAN STEEL PRODUCTION. 
AN early return to more normal conditions in the 
American iron and steel industry is freely pro- 





phesied, but there is no quarrelling with the record 
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established last year. It is estimated that the 
output of pig iron was a round 17,000,000 tons, or 
3,009,000 tons above the previous record of 1900 ; 
and the striking feature of the situation is that 
nearly the whole of this prodigious quantity was 
consumed at home, and was apparently unequal to 
the requirements, since stocks show a reduction on 
the twelve months. We have of late heard of offers 
of American iron for delivery later in the year, as 
though some of the producers had convineed them- 
selves that by that time their output would be in 
excess of the needs of their home market. Even 
these forward offers, however, are not general or 
on any considerable scale, and with much business 
of one sort and another passed on into the 
current year, from sheer inability to give de- 
livery during 1901, activity is assured for some 
time ahead, quite irrespective of new business 
which may come along. Steel rails have come 
to be regarded as a good barometer of the general 
business situation and outlook; and if this be 
literally so, there is fair weather ahead. The out- 
put of rails by all the American mills during 1901 
is estimated at 2,600,000 tons, as compared with 
2,385,700 tons for the preceding year. e have of 
late grown so accustomed to records that it will 
surprise no one to learn that this figure comes into 
that interesting class. Had it been possible to 
cope with all the business offered, the showing 
would have been even more satisfactory. It was 
not possible, and as a result the mills have a good 
quantity of work in hand, irrespective of fresh 
orders. Between 300,000 and 400,000 tons repre- 
sents the quantity carried forward, besides which 
there is plenty of fresh business. Including the 
two rail mills, the new year has engagements 
covering about 1,900,000 tons, which as nearly 
covers their capacity as they consider desirable at 
this time. The mills find it convenient to be in a 
position to wedge in a little extra work for good 
customers, and, as things look now to the New 
York Times, they are more likely to carry over 
unfilled orders than unsold product into 1903. 
‘This is an unprecedentedly favourable situation, 
and gives a substantial basis for an optimistic fore- 
cast of the course of business during the new 
year.” If the outlook for the railmakers is as 
bright as seems to be indicated by the figures, 
there is no cause for surprise that the trade should 
have held out for 28 dols. We are assured that it 
is an every-day occurrence for buyers who feel that 
they must place their orders for early 1902 delivery 
to offer 29 dols. or 30 dols. per ton, and that such 
offers are declined daily. The reason given for 
this magnanimity is, that if the mills yielded to 
the temptation to advance prices, it would start 
a ‘‘boom” all along the line, and within three 
months the only safe prognosis of the future of the 
iron and steel industries would be that of impend- 
ing collapse and disaster, more or less imminent, 
according to the point reached by prices in their up- 
ward movement. This self-restraint on the part of 
a trust—for it is the United States Steel Corpora- 
tion which is in literal control of the situation—is 
a refreshing incident in recent American industrial 
history, and is deserving of much prominence. 
But railroad construction is on a scale unexampled 
for about ten years past, and we know that the 
leading companies are spending money freely in the 
requipment of their lines. There is no agreement 
among the authorities as to the new mileage of the 
past year. One gives the total as a trifle over 5000 
miles, the largest addition in any year since 1890. 
Another gives it as 4518 miles, as against 4805 
miles for 1900. Some surprise is expressed that 
the new construction was not greater, considering 
the prosperity of the interest ; but in this matter 
one has to remember that as the railway network 
extends, the demand for new lines can scarcely keep 
up to the old rate of extension. 

But if there should be a reduction in the ratio of 
mileage increase from this cause, there is a constant 
growth in the traffic demand on the mileage and 
rolling stock available. This has been especially 
marked during the past year, notwithstanding the 
efforts made to cope with it, and a very curious 
development has come about. The railroads have 
been frankly unable to move all the traffic which 
has been available, because of the insufficiency of 
locomotives and trucks; and in more than one 
locality it has been found n to close works 
because the railroads cannot bring along the 
requisite quantities of fuel and iron ore. In the 
Connellsville region coke has been piled up until 
how nearly 200,000 tons have been accumulated 


from lack of cars to transport the fuel to the 
manufacturing centres. On the other hand, the 
furnaces in the Chicago district, in the valleys, in 
Pittsburgh, and in the Central West generally, are 
idle because they are out of fuel. With the existing 
pressure on works, such delays mean a prolongation 
of the troubles in arranging for deliveries, which is 
re unfortunate at a season when in many 

ranches of the industry the producers ought to 
begin to up stock for the spring trade. The 
railways have done all in their power to alleviate 
the pressure, and the makers of cars have been 
working at the highest ‘pressure. The various 
shops engaged in car-building turned out 144,267 
cars of all kinds during last year. This is ex- 
clusive of cars built by the railroads in their own 
a of which there is no census. This large 
total exceeds by more than 20,000 the record- 
breaking output of 1900. -Of the total, 132,591 
were freight-cars, and as only 4359 of these were 
for export, the additions of the year to the freight- 
carrying equipment of the domestic railroads is 
represented by 128,232 cars, or more than 2300 
new cars per week. It seems odd that with 
such increase of facilities as this, there should 
have come about no absolute alleviation of the 
stringency. The railroads are charged, as a matter 
of course, with apathy in not making provision 
for a situation which they should have fore- 
seen ; but this is all nonsense. The steel strike of 
last summer embarrassed both the locomotive and 
the car shops to a serious extent, and delayed the 
completion of many thousands of cars now sorely 
needed, as well as the engines required to haul 
them. It is only within the last eighteen months 
or so that most of the lines have had any super- 
fluous funds to invest in rolling stock; and the 
figures we have quoted show that when the neces- 
sity was brought home to them, they hastened to 
meet it. 





PASSENGERS ON ATLANTIC LINERS. 
THE report of the number of passengers landed 
by the Atlantic lines of steamships at New York 
during the past year, sent to us by Mr. William 
C. Moore, the landing agent of New York, clearly 
establishes the great advance in the size and popu- 
lation of the modern liners. The North German 
Lloyd ships from Bremen have attained the very 
high average number of passengers per trip of 
1130, whereas the previous year the maximum was 
886—by the White Star liners; in 1899, 665, also 
by the same line ; in 1898, 619, by the Cunarders ; 
in 1897, 553 ; and in 1896, 678. In this, of course, 
we have not included those purely emigrant ships 
where the measure of comfort is not quite so great 
as with the mail liners, and where steerage tra- 
vellers a ; but, even so, no line has yet 
attained to the 1130 of last year, although La Veloce 
Company have in 1901 taken 999 passengers, of 
whom 964 were in the steerage. The Italian 
Company have taken 934 per trip, of whom 914 
were in the steerage. The French line have taken 
801, the Hamburg-American line 789, the Red 
Star line 750, the White Star line 737, the Prince 
line from the Mediterranean 741, the North 
German Lloyd from the Mediterranean 752, the 
Cunard line 662, the American line 631, the Holland 
line 619, the Fabre line 489, and the Anchor line 
from the Mediterranean 476. But although in- 
teresting from the point of view of the population 
of these floating microcosms, this does not fairly 
represent the earning — of the respective 
liners, and thus it is well to note the number of 
cabin passengers taken. The Cunard and American 
lines send comparatively few of what are termed 
intermediate ships, and thus their sailings do not 
exceed greatly one per week, whereas in the case 
of the two German lines, the number is much 
greater—to a less extent this is the case also with 
the White Star service—and, as the intermediate 
ship does not so fully bid for the saloon passenger, 
their number of cabin passengers per trip is not 
quite so great. The Cunard line or the American 
line have always taken first place in the record of 
cabin passengers per trip, although there can be no 
doubt that in the case of individual ships the 
Deutschland, Kronprinz Wilhelm, Kaiser Wilhelm 
der Grosse, and the Oceanic would now lead. The 
Cunard line last year had an average of 312 cabin 
ngers per ship, the American line being a close 
second with 310, the White Star third with 275; then 
come the North German Lloyd with 237, Hamburg- 








American line 193, Anchor line 189, French line 135, 


Red Star line 120, Holland- America line 110, 
Allan-State line 79, and Atlantic Transport line 
73. The highest average in 1896 was 315; it 
has not been so high since, the mean in 1897 
being 272, in 1898 278, in 1899 313, in 1900 
392. The average number of saloon engers by 
the German lines is increasing, while those who 
have hitherto been at the top of the list are slightly 
decreasing. If we take only steerage passengers, 
we find that the La Veloce comés first with 964, 
the Italian line next with 914, then the North 
German line, 893 ; the Prince line, 732; the French 
line, 666 ; the Red Star line, 630 ; the Hamburg- 
American Mediterranean service, 612, and their 
Hamburg service, 596. The mail lines occupy a 
relatively low position, so far as steerage engers 
are concerned : the Cunard with 350; White Star, 
462 ; Anchor line, 169 ; American line, 321; but 
generally with their large cabin lists the British 
companies certainly do well. 
. Another featire of the return is the large in- 
crease amongst the foreign lines. The North 
German Lloyd top the list with 22,960 cabin and 
101,384 steerage passengers, including both Bremen 
and Mediterranean services, and. although they 
send a large number of ships—122 trips having 
been made—this does not alter the fact that they 
are securing a predominant interest on the Atlantic. 
This total is higher than in any preceding year, 
although fewer cabin passengers have been taken 
than in former years, each of the two German lines 
in their main service having taken some 3000 less 
than in the previous year. The Hamburg-Ameri- 
can total is 20,977 cabin and 78,560 steerage, 
their steerage list being especially high; while 
within the past two years, since the Deutsch- 
land was put on the station, their cabin list has 
very materially increased... Last year’s figure, for 
instance, although less than in 1900, is almost 
double the average of the five preceding years. 
The Cunard ships have also a decreased cabin list, 
while their steerage ngers have decreased by 
2800 when empl with 1900, but the total in 
both cases is nevertheless well up to the average of 
the past ten years. Indeed, the Cunard line shows 
less fluctuation almost than any- other line on the 
Atlantic, the lowest number of cabin passengers in 
10 years having been 15,196, while the highest is 
20,000. The White Star totals of 18,167 cabin and 
30,483 steerage passengers show the exceptional 
increase of 3200 cabin passengers, while their 
steerage passengers have increased by 1113. This 
would seem to show that the comforts of the im- 
mense liners, associated with a slightly less rate, is 
referred by a large number of the public to 
igh speed, although, if the separate lists of 
record-breaking ships were available, it would 
probably be shown that these fast ships con- 
tinue to be very popular. The American line 
come fifth on the list with 12,110 cabin and 12,511 
steerage passengers, showing under both headings 
a decrease of about 4000 on the previous year ; 
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North German Lloyd. . |22,960| 101,384 | 26,577, 92,148) 19,994/ 75,201 
Hamburg-American ..|20,977| 78,560 | 23,657 72,245) 14,534) 40,508 
White Star (8,167) 30,483 | 14,948) 29,370} 12,741) 25,208 
Cunard .. 17,783} 19,943 | 20,000 22,751) 19,015/ 20,853 
American 12,110} 12,511 | 16,435) 16,844/ 14,398) 11,341 
Anchor .. 7,647| 22.838 | 7,693, 22,637) 6,196) 19,296 
French .. 7,279| 36,961 | 8,795 30,643) 6,124/ 22.833 
Red Star wr 6,241] 82.793 | 5,590 25,940) 4,315) 20,120 
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but this is largely accounted for by the fact that 
during the year the company have been giving the 
most popular ships on the route an extensive re- 
construction. The French line take sixth place, 
with a slightly-decreased cabin total as compared 
with the immediately preceding year ; but in years 
antecedent to 1900 the results were much lower 








than in the past year—quite 15 per cent. less— 
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which would indicate that the new ships, which 
we hope soon to illustrate, have increased the 
popularity of the service, The Red Star line, who 
have also put new ships on the service, similarly 
sopoeloisaph a considerable increase, their total for 
the past year being from 2000 to 3000 greater than 
in mot ws years. The totals for the other com- 
panies are given in the Table. 

The aggregate number of passengers carried 
across the Atlantic during the past year was 567,011, 
which is 26,000 more than in the preceding year, 
and about double the total of 1897 and 1894, when 
the tide of emigration was at ebb. Indeed, the only 














| | 
Year. oe Cabin. § Steersge. | ‘Total. 

1890 _ 144,178 371,598 615,771 
1891 _ 150,023 445,290 595,313 
1892 _- 120,991 388,486 509,477 
1893 975 121,829 364,700 486,529 
1894 879 92,561 188,164 280,725 
1895 792 96,558 560 355,118 
1896 853 99,223 252,350 351,573 
1897 901 90,932 192,004 282,936 
1898 812 80, 219,651 3 0,237 
1899 826 107,415 303,762 | 411,177 
1900 838 137,852 408,491 | 541,343 
1901 887 128,143 438,868 | 567,011 

i 


total which exceeds that of this year since 1890 
was the 595,313 of 1891. A rather smaller pro- 

rtion than usual of cabin passengers to the total 
is this year recorded than in years of great activity, 
a fact which would suggest that the improved com- 
forts provided for steerage passengers in the 
modern liners is tending to decrease the number of 
those who travel in cabins. In some cases the 
steerage passengers have cabins, and almost the 
same comfort as the second-cabin passengers of ten 
and fifteen years ago. Last year 438,868 passengers 
travelled in the steerage, or 35,000 more than in 
1900, and 135,000 more than in 1899. This total 
is barely 7000 less than in 1891, when the traftic 
was greatest. The number of cabin passengers 
is 128,143, or 22,000 less than in 1891; in 
other words, whereas in 1891 there were three 
steerage passengers for every cabin passenger, 
the proportion now is little more than 2} to 1. 
While there has been an increase in the number of 
passengers taken as compared with some preceding 
years, there were rather more ships engaged—887 
trips having been made—so that the average 
number of engers per trip was 639, as com- 
pared with 645 in 1900, 497 in 1899, 368 in 1898, 
313 in 1897, and 412 in 1896. 





THE LIABILITY OF ELECTRIC 
TRAMWAY COMPANIES. 

A recent Irish case, in which liability to perform 
the important duty of sanding the streets was im- 

ed upon an electric tramway company, serves to 
illustrate how ill-adapted the old Tramway Acts are 
to: the needs of an electric tramway service. As 
our readers may recollect, we published in the 
summer of last year a note of a case in which the 
Dublin United Tramways Company were summoned 
under their private Act, and also under the Tram- 
ways Act, 1870, for failing to keep the part of the 
road in their occupation in proper order. It ap- 
peared that in wet weather the company had 
omitted to put sand on the setts with a view to 
preventing horses m8 This expensive opera- 
tion was very naturally left unperformed by the 
company, as soon as they adopted electricity as a 
means of traction in substitution for the horse. 
The case was heard in the first instance by a magis- 
trate in Dublin, who decided that the company were 
liable. On appeal to the Divisional Court in Ireland, 
this decision was upheld, Mr. Justice Boyd dis- 
senting. As the company were precluded by the 
rules bein taking the case to a higher Court, they 
awaited the first opportunity for which would 
enable them to bring the point before the House 
of Lords in a civil action. The case now under 
notice, which is to be taken to the Upper Chamber, 
was shortly as follows. It seems that the plain- 
tiff, who sustained serious personal injuries in 
a street accident in Dublin, brought his action 
against the tramway company, alleging that the 
cause of the disaster was the slippery state 
of the street between the defendants’ tram rails. 
He further alleged that it was the duty of the 
defendants to keep that portion of the street in 
aty condition during wet weather. The jury 


ound for the plaintiff, and judgment was entered 
for him by Mr. Justice Gibson. 
The company appealed to the Court of Appeal 





in Ireland, who affirmed the decision. It was 
urged at the hearing that there was no duty 
upon the company to keep the surface as dis- 
tinguished from the fabric of the road in proper 
order ; that the jury had found asa fact that 
the fabric of the road was in good order; and 
that if it were decided that the laying of sand 
was @ duty which must be performed by the com- 
pany, it would be possible to hold that they were 
also bound to water the streets in hot weather, and 
to clear away the mud in winter. None of these 
arguments prevailed. The Irish Court of Appeal 
said in effect: ‘‘ Itis the duty of the company to 
take reasonable precautions for the prevention of 
accidents ; the jury have found in the circumstances 
of this case that sanding of the track was a reason- 
able precaution, and we are not prepared to upset 
that finding.” Seeing that the laying of sand in 
the Dublin streets, or rather on those parts of the 
streets which are occupied by the tramway track, 
involves a cost of about 2000/. a year, it is not 
surprising that the Dublin United Tramways Com- 
a, oma d be anxious to obtain the ruling of 
the House of Lords on this important question ; 
and in prosecuting their ap to the highest 
tribunal they will do a substantial service to 
tramway companies on this side of the water. 

It is at once apparent that the difficulty in this 
case is due to a principle of economy, which has too 
often been applied by Parliament to electrical 
legielation. Instead of passing new public statutes 
for the proper regulation of all electric tramways 
and light railways, it has been thought sufficient to 
incorporate the Tramway Act, 1870, with each 
private Act. So far asthe repair and maintenance 
of highways is concerned, this is practically all that 
is done. Naturally enough, the question whether 
sanding should be performed by the company or 
the road authority never arose in connection with 
horse tramways, as this or some similar step was 
often taken by the companies for the protection of 
their own horses. A reasonable amount of fore- 
sight might have prompted the insertion in every 
‘* electrical tramway Act” of a clause imposing this 
very onerous duty onthe proper party. As matters 
stand, however, the Dublin company are suddenly 
saddled with a liability which was never in con- 
templation when the company was formed, and 
which may seriously affect their profits at the end 
of the year. 

It would be interesting to consider the result of 
an action brought against the Corporation of Dublin 
for damages for injuries sustained in an accident 
occasioned by the slippery state of the streets. In 
such a case the Corporation would be entitled to 
shelter themselves behind an old principle of the 
common law, which excuses local and other public 
authorities from the consequence of non-feasance, 
while it renders them liable for all acts of mis- 
feasance. Such a defence has often been successfully 
set up in answer to an action in the English Courts, 
and would doubtless prevail in Dublin also. Seeing 
that all the duties of the highway authority in 
respect of the central portion of the road are in 
effect transferred to the tramway company by their 
private Act and by the Tramways Act, 1870, it 
might well be argued that the liability of the tram- 
way company was proscribed to the like extent. 
This argument was raised, but not strenuously 
urged, in the case under review. We shall not be 
surprised to hear it once more when the case reaches 
the Upper House. 





THE TRADE OF HONG KONG. 

Tue report of the trade of Hong Kong for the 
year 1900, which has just been issued by the 
Colonial Office, shows that an abnormal activity 
prevailed in the shipping of the port during the 
year, on account of the arrival of British and forei, 
warships and transports in connection with the 
Chinese Expeditionary Forces. Hong Kong was 
practically the British base, and for months the 
man-of-war anchorage was filled with vessels, and 
every available spot of ground on which a tent 
could be pitched was occupied. With the new 
road now being completed to “4 opening up the 
plains and hillsides of the New Territory, there is 
now ample accommodation for any number of 
troops likely to be required in the East. The troubles 
in the north of China had the further effect of para- 
lysing for some time the trade of Hong Kong and 
Shanghai, and the go-downs were filled to over- 
flowing with imported merchandise, of which the 
Chinese merchants were slow to take delivery. 


The statistics given in the report of the Colonial 
Secretary show that the colony is in a sound 
financial position; but we need not enter into 
details of accounts, as these are likely to interest 
very few of our readers. The total import trade of 
the port for 1900 amounted to 23,205 vessels, of 
8,626,614 tons, carrying 6,342,138 tons of cargo, 
of which 4,198,380 tons were discharged at 
Hong Kong. This does not include the local 
junk trade. The net increase of imports for 
the year amounted to 422,717 tons. In exports, 
however, there was a decrease of 70,666 tons. The 
chief articles of — are coal, rice, sugar, and 
flour ; while tea, kerosene oil, rice, and paddy, 
and general cargo are the principal exports. There 
has been a great increase in the amount of sugar 
imported, amounting to no less than 76.6 per cent. 
Similarly, the import of timber, flour, coal, and 
hemp shows increases of 66.1 per cent., 65.7 per 
cent., and 60.7 per cent. respectively. The trade 
in bulk oil is almost at a standstill as compared 
with last year; but case oil shows a decrease of 
10,609 tons. 

There are no mines in the colony ; but there are 
granite quarries situated at Shankiwan and Kow- 
loon, the output of which, during the year under 
review, was valued at 45,000 dols. and 80,000 dols. 
respectively. The industries of the colony include 
dock work, launchbuilding, boatbuilding, cement 
manufacturing, papermaking, sugar refining, brick 
and tilemaking, ropemaking, ironfounding, boiler- 
making, glass manufacture, vermilion manufac- 
ture, and opium boiling. The building of steam- 
launches proceeds apace, nearly 100 having been 
constructed during the year; and the Governor 
questions if, in any part of the world, better or 
cheaper steam-launches are built than those turned 
out in Hong Kong. The extension of the boiler- 
making trade, due to this expansion of steamboat 
building, is now forcing itself on the attention of 
the authorities, by complaints of the nuisance 
created by boilermakers who have set up their 
noisy business in quiet quarters of the town, and 
proceed to prosecute it day and night: so that it 
may be found necessary to confine this trade toa 
particular quarter. 

The dock accommodation is to be largely in- 
creased in the near future. Messrs. Butterfield 
and Swire have bought a large area and propose 
to build large docks on it, one of which will be 
capable of taking in the largest ship now afloat. 
The Hong Kong and Whampoa Dock Company 
have applied for an additional area, upon which it 
proposes to add another dry dock of equally large 
proportions ; and as the naval yard extension now 
progressing includes at least one more dry dock of 
suitable capacity, the docking facilities of Hong 
Kong will in the near future equal, if not exceed, 
those of any port in the East. 

The tonnage of British ships entering the harbour 
of the colony during 1900 was 4,588,610 tons, and 
clearing 4,566,588 tons. The German shipping 
showed next with 959,173 tons entering and 958,571 
tons clearing. Then follow in order the Japanese, 
French, Chinese, American, Norwegian, and 
Austrian flags. The comparative shipping return 
for the years 1899 and 1900 shows, in the case of 
vessels under the British flag,an increase of 103ships, 
measuring 430,182 tons ; but there was a decrease 
in the river trade under the British flag of 111 vessels, 
of 58,317 tons. This may be ascribed to the fact that 
certain British steamers engaged in the West River 
trade were sold. This arose in consequence of the 
difficulties that beset them on account of the 
strained interpretation by the Imperial Maritime 
Customs of the inland navigation agreement. The 
Governor expresses the opinion that the companies 
interested asked no more than that they should 
have the liberty to carry passengers to and from 
any place on the river, undertaking to confine 
the carriage of cargo and parcels to the ports and 
stages already agreed upon, and being prepared, if 
necessary, to carry a Customs official on board, and 
to conform to every local regulation as to inspec- 
tion, &c. The proposal was referred to a Com- 
mittee in Canton, appointed by the Acting Viceroy, 
and for some reason, which has not been discovered, 
it was recommended by them that the proposal 
should be rejected. The Governor hopes that the 

roposal may yet be accepted, as its adoption would 
‘a effective in checking the piracy so difficult to 
cope with on the West River, by affording to Chinese 
travelling to Canton with valuable property, or 
returning with large sums of money, a safe means 
of transit to their own towns in a British steamer 
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carrying a regular guard. Many of the Chinese 
pen Arena were transferred to the British 
flag. There was an increase in the percentage of 
‘‘tramp” steamers, principally carrying coal. The 
size of many of the steamers of the regular lines on 
the home routes, especially by the German steamers, 
has increased in a marked degree. The Scottish 
Oriental Steamship Company was transferred to 
the German flag, thus increasing German tonnage 
by 62,057 tons in arrivals and 68,806 tons in 
departures. As compared with 1899, the British 
tonnage increased by 4.93 per cent. and the foreign 
tonnage by 3.20 per cent., which shows that we are 
at least holding our own. 

We need not enter into local details of legislation, 
education, public works and institutions, all of 
which are attended to and making progress. The 
postal and telegraph services are being developed. 
The troubles in the North of China, and the con- 
sequent dispatch of the China Expeditionary Force, 
added very considerably to the work of the post- 
office. There was a net increase of 287,050 words in 
the total of international and local correspondence 
dealt with, as compared with the previous year. 

The total population of the colony, including the 
army and navy, was estimated at 283,418 up to the 
middle of 1900. The population of the New Terri- 
tory, which is exclusively Chinese, was estimated 
at 100,000 in the year 1899. The sanitation and 
consequently the public health of Hong Kong has 
very much improved in recent years, but there 
have been outbreaks of plague and beri-beri among 
the Chinese population, which increased the death- 
rate. Malarial and enteric fevers were more pre- 
valent than in 1899. There was a considerable 
mortality among the troops from malarial fever. 
The total rainfall for the year was 73.73 in., as 
compared with 72.7 in. in 1899. The wettest 
month was June, the driest was September. The 
average monthly temperature during the year was 
71.6 Fahr., as compared with 71.9 Fahr. in the 

revious year. The monthly temperature was 

fighest in August and lowest in January. The 
highest recorded temperature during the year 
was 97 deg. Fahr. in the former month, and the 
lowest 37.5 deg. Fahr. in the latter. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

On Thursday, January 9, the Report of the com- 
mittees appointed on the occasion of the visit of 
the Institution of Electrical Engineers to Germany, 
was read and discussed in an ordinary meeting. 
The discussion was not animated. Frequent refer- 
ences had already been made to the visit, and the 
Glasgow Engineering Conference, in which the In- 
stitution took official part, had to a certain extent 
anticipated this discussion. Visits to works, 
arranged by societies, being, moreover, of a hurried 
character, the members of the committee and re- 
porters would naturally hesitate to indulge in ex- 
tended criticism. Circumstances in this case re- 
quired particular reserve. The visit coincided with 
a financial depression, which proved fatal to some of 
the works actually on the programme. This point 
had to be alluded to in the report, and to be men- 
tioned—we need not say, with happy tact—by Mr. 
Alexander Siemens, who, as leader of the party, 
proposed the vote of thanks to the hosts. Our 
readers may remember our descriptive account of 
the visit, and in quoting some statements from the 
Report we shall frequently reproduce opinions we 
ourselves expressed. 

The Report is divided into three parts, the first 
two of which overlap considerably. The first part, 
on ‘‘ Traction, Light, and Power Distribution,” was 
read by Mr. W. H. Patchell. Attention is drawn 
to the close connection between the manufacturers 
of machinery and the supply of electrical energy, an 
intimacy which appears to promote the advantages 
of both the manufacturer and the user, and, in the 
case of municipalities, to have strengthened and 
consolidated German manufacturing interests while 
maintaining municipal control. In Berlin we find 
the municipal electricity works owned by a company 
founded by and in close touch with the Allgemeine 
Elektricitats-Gesellschaft, and similar relations pre- 
vail in most of the towns visited. The first thing that 
strikes an English engineer on entering a German 
engine-room is the magnitude, and frequently the 


elaboration of the buildings. Horizontal slow-speed 
engines are decidedly preferred to vertical engines, 
which cost more in first outlay and supervision, 
Some! 


and cause more trouble in attendance. 





splendid types of the latter, notably the Sulzer 
engines, were, however, seen. Enclosed-type high- 
speed engines and forced lubrication were not in 
evidence. The highly-finished valve gear of slow- 
speed engines requires a good deal of attention, but 
receives it evidently. ater-tube boilers, with 
separately-fixed superheaters and inclined Ten- 
brinck furnaces, are the rule; economisers are 
rare ; mechanical stokers absent ; the bucket coal 
elevators and belt conveyors do their work well. 

Large dynamos are in favour; the continuous- 
current flywheel generators, and the combination 
of two generators of different size and pressure on 
the same shaft, for traction and lighting respectively, 
are a speciality of the Lahmeyer Company. e 
bulk of the new work is on the triphase system ; the 
days of inductor alternators have ed ; a stan- 
dard periodicity of 50 is almost universal for trac- 
tion and lighting. Noteworthy are the direct- 
coupled boosters, on the alternating side, in Kénigin 
Augusta-strasse, Berlin, by which Mr. von Dolivo- 
Dobrowolsky varies the primary pressure. The 
A.E.G. uses separate Ginhans motors almost uni- 
versally in the Brunnenstrasse Works, even for 
cranes ; at the still more recent Oberspree Works, 
however, continuous-current motors, fed from 
motor generators, have again been adopted for the 
cranes. That the use of storage batteries is much 
greater in Germany than over here will be known 
to our readers from our occasional extracts from 
central station statistics. With the help of bat- 
teries, synchronous motors convert single-phase 
into continuous currents of 500 volts in Frankfort, 
where the batteries are charged by an induction 
motor-driven booster, while in the Augusta-strasse 
a combination of rotary converters and synchronous 
machines is applied. 

The A.E.G. cables are insulated with impreg- 
nated jute, with jute, rubber, and paper, and 
with rubber and stabilit, according as the pressure 
rises from 5000 to 10,000 and 20,000 volts. The 
uninsulated middle wire is much in use for low- 
pressure three-wire work, which arrangement Mr. 
Hooghwinkel strongly recommended. 

For tramways 550 volts is still the rule, and the 
sliding bow appears to be extending faster than 
the trolley. Accumulator cars are stated to be 
much in use in the centres of large towns. The 
necessary qualification of this statement was given 
by Mr. A. Siemens for Hanover, where the accu- 
mulator company is itself petitioning in favour of 
overhead service, and for Berlin by Mr. Patchell 
himself ; the members certainly saw the greater 
portion of German accumulator lines. 

As regards charges, the Berlin Electricity Works 
sold in the year ending June, 1900, 50 millions of 
the 62.3 million units generated, obtaining 6d. per 
unit for private lighting, 7.2d. for street lighting 
(including carbons and attendance, to which 61. 
per lamp for hire is to be added), 1.92d. for 
motors, 1.08d. for trams ; an average of 2.78d. per 
unit. The wages are said to vary from 3d. per 
hour for cleaners to 4}d. and 54d. for switchboard 
attendants and drivers. Mr. Stéttner took excep- 
tion to these figures ; drivers certainly get more, 
being on monthly salary, and they do not scrub the 
engine floors, as the second part of the Report 
asserts. - 

This second part was read by Colonel Crompton. 
The German group banking system, it is said, 
enables firms to start with ample capital and well- 
equipped works, but it would appear to foster over- 
extension and over-production. The financial rela- 
tions between banks, manufacturers, and customers 
are, moreover, extremely complicated, and the 
reduction of shop and management charges in large 
works has its size limit. The works are either 
one large shop (A.E.G., in Berlin), or are split up 
into smaller buildings (Schuckert, in Niiremberg) ; 
both methods have their advantages, and up toa 
certain limit; the first may be preferable. Chances 
of friction between heads of neighbouring depart- 
ment have to be considered. Two methods may 
also be distinguished in the organisation of de- 

ments. Certain articles may be manufactured 
throughout in one department ; or all work of 
similar nature, no matter for-what purpose, can be 
carried out in the same department; the Berlin 
Union and Messrs. Siemens and Halske’s telegraph 
factory respectively are typical examples. 

The large engineering staffs employed call for 
comment. In five of the works the proportion of 
staff members to employés varied between 1 to 7 
and 1 to 20. These figures probably include clerks, 





and it may be assumed both that the work done 








rman is less than with us, and that more care 
is given to experimental detail and to’general test- 
ing. As a result the competition for subordinate 
appointments is severe, and salaries are compara- 
tively small. In the drawing-offices, the draughts- 
men are distinct from the “calculators” who pre- 
the data for them. The scarcity of consult- 
engineers in Germany is well-known; the 
designs for the permanent way construction of the 
Berlin Elevated Railway were, for instance, got 
out in the drawing-office of Messrs. Siemens and 
Halske. That great care is taken of the safety and 
comfort of staff and men has been pointed out 
by us. 

ia regards machine tools, the absence of auto- 
matic tools was noticed ; the cheap labour makes 
the want explicable. Attention is drawn to a neat 
magnet for holding iron castings on to a milling or 
planing machine. The poles of this electro- et 
are cut into teeth which almost touch one another. 
Mr. Edgcumbe, who has contributed most to this 
part of the Report, also mentioned a rough-and- 
ready magnetic brake, used a A Messrs. Leciekas | 
for testing gas engines ; the yoke is cooled throug 
circulating water whose temperature is taken. 
Fittings and wirings are criticised as flimsy and 
unsightly ; recording instruments stated to be 
entirely absent, and the want of originality in 
adapting instruments to modern requirements is 
commented upon, which will rather surprise the 
renowned instrument makers; a good word is 
put in for the direct-reading wattmeters. Formers 
for dynamo building are made of presspahn, 
of which a very large use is made—stabilit or 
zinc ; no wooden flanges are applied; rotors are 
generally wound. 

The third short part on ‘‘ Telegraphs and 
Telephones,” read by Mr. J. E. Kingsbury, 
confines itself to remarks on the flat boards for 
16,000 subscribers, constructed by Messrs. Siemens 
and Halske, at the Berlin Exchange, and to the 
telephone rates charged in Berlin. The flat rate is 
91. or 101. for Berlin and suburbs ; the toll rate, 51. 
and 5 pfennige (about $d.) per conversation, 400 
connections per year being obligatory. Coin-in-the- 
slot machines charge 20 or 25 pfennige for three 
minutes’ talk. 

The discussion was practically limited to this 
third part. Mr. A. Siemens thought the average 


ing 


“number of connections—16 in Berlin—high, but that 


depends upon the classification. Mr. Gavey pointed 
out that the Berlin telephone rates had been raised 
recently, and came now to about the same as in 
London, which, we should not forget, occupies a 
unique position as to area, population, and electrical 
and mechanical problems. General Webber’s in- 
quiry, and the remarks by Messrs. D. H. Kennedy, 
W. Aitken, and J. G. Lorrain also concerned this 
point and the flat boards; the latter questioned 
the justification of a comparison between London 
and Berlin, based on the area criterion. 





NOTES. 
DanisH Strate Ralnways. 

Tue Danish State Railways report for the year 
1900-1 shows no increase in the mileage. The 
traffic showed a fair growth during the first half 
of the year, but a falling off in the latter half, 
more especially as regards goods.’ The number of 
passengers has increased by some 2,000,000, the 
quantity of goods carried is about stationary, and 
the receipts have increased with about 1,000,000 kr. 
The expenditure has, however, increased more 
than three times that amount, and the surplus is 
only 329,701 kr., or about 18,000/., the smallest sum 
for more than 30 years ; this is accounted for by the 
heavy rise in the price of coal, rails, sleepers, &c. 
The surplus of the Danish railways has materially 
decreased during the last five years, but it can now 
be stated definitely that this is not owing to the 
new and much sbbeger fares, or only to a very 
small extent. The reasons for the decrease of 
the surplus were: 1. An immense rise in the 
price of all materials ; 2. Higher pay to many of 
the employés, and a higher price of labour; 3. 
The necessity of following the example of other 
countries—e.g., running more and faster trains, 
and having the carriages better lighted, in- 
creasing the rolling stock, &c. The cheaper fares 
have greatly increased both the respective length 
of the journeys and the number of passengers 
(18,600,000 passengers for the year 1900-1), the 
increase in the traffic being about 45 per cent. 
during the last five years. Also the receipts have 
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increased very materially during that period—from 
20,528,000 kr. in-the year 1895-6 to 27,122,000 kr. 
in the year 1900-1, or about 32 per cent. In the 
same period the expenditure has, however, in- 
mt 75 per cent., the greatest proportion of 
which comes upon the ‘‘ Engine Department.” 
Under these circumstances increased fares and 
rates for goods are under consideration. 


Point Discuarces Ficures. 


De Heen has described the following simple 
experiment. A plate of rosin is charged with 
electricity and then held for a moment over a 
number of Bunsen burner flames, grouped sym- 
metrically. When the plate is now dusted over 
with flour of sulphur, the sulphur adheres only 
in sharp well-defined lines, forming polygons, 
whose centres correspond to the flames. De Heen 
speaks of ‘‘tourbillons de l’éter.”. But we do not 
understand the phenomenon better by resorting to 
the ether. Followin up these experiments, Ru- 
dolph H. Weber, o Heidelberg, states in the 
Annalen der Physik, 1901, vol. vi., page 96, that 
the flames can conveniently be replaced . metallic 
wires fitted with sharp points. He charges his 
plates by means of a metallic comb, and discharges 
them again with the aid of these needles, which 
he arranges about 15 centimetres apart. The 
charge may be positive or negative; if powder 
mixtures of different colours are applied, only the 
colour of the polygon outlines will vary with the 
sign of the electrification. The lines are sharp 
and straight, the corners somewhat rounded off; 
the powder will adhere to the spots where the 
— has remained charged. The experiments can 
urther be modified. The collector of an electric 
machine is covered with white silk, and a needle 
is approached while the machine is worked. 
We notice the well-known brush discharge 
from the int, and the discharge cone is 
marked on the silk as a luminous circle. If 
two needles are used, a black line appears be- 
tween the two luminous areas where they overlap; 
this line becomes sharper as the needles are with- 
drawn to greater distances. When several needles 
are applied, we get:the polygons spoken of. When 
we interpose sensitised paper between the metallic 
collector and its silk covering, the phenomenon 
will photograph itself. If we hold insulators be- 
tween the points and the collector, the shadows of 
these insulators will for some moments remain 
visible on the luminous areas ; but they disappear 
gradually. The discharge of the collectors seems 
to be due to material particles. For when we blow 
at the brush discharge cone through a piece of 
glass tubing, the respective polygon line be- 
comes bent as if yielding to the air pressure. 
But we have no real explanation, though various 
apparent analogies can be quoted. When chemical 
reactions proceed from a number of symmetrically 
grouped points, similar curves, the lines of chemical 
inactivity of E. Lecher and of E. J. Mills, are 
observed as boundary lines of the various areas 
of activity. 


Corron Mitts 1n Inpta. 


The development of the cotton mill industry in 
India and the Far East is a subject of great in- 
terest and importance to many of our readers, and 
especially to those engaged in the Lancashire trade, 
and therefore it is desirable, from time to time, to 
note the progress which is being made and give 
some idea of the extent of the production, so that 
its effects on the markets may, as far as sible, 
be estimated. From a report issued by the India 
Office we learn that there were in India at the end 
of 1900-1 190 cotton mills (of which 16 did not 
work during the year), containing 40,542 looms and 
4,932,602 spindles. Of this number 106 were exclu- 
sively spinning mills ; three were exclusively weav- 
ing mills; and in 81 both s»inning and weaving were 
carried on. They employed a daily average of 
156,039 persons; 99,697 men, 31,247 women, 
15,564 young persons, and 9531 children. The 16 
mills which were not worked in the year contained 690 
looms and 242,173 spindles. There were many more 
other mills in which no work was done for more or 
less considerable fractions of the year, while the 
depression was at its worst, so that it is evident 
that Indian manufacturers are being brought face 
to face with many of the problems which are to. be 
found in all industrial countries. The normal 


capital of the mills, so far as this information has 
been furnished, is Rs.16,55,04,591 ; but there is 
no statement of the capital of 13 mills worked by 





private proprietors, and probably the whole capital 
invested in the industry may be taken to be in 
excess of Rs.170,000,000, or about 11,000,000). 
The mills are as follows : 


i Capital. 
District. Number. (So far as 
stated.) 
: Rs. 
Bombay, city 84 7,57,65,000 
‘a districts ... axe 54 53, 
Ben all near Calcutta ... 10 1,54, 75,000 
ras, city... Si we 4 27,00,500 
ne districts... os 45,650,100 
North - West Provinces, 
Cawnpore ... Re ane 4 86,00,000 
North - West Provinces, 
Agra... Ve . “ 2 15,00,000 
Punjab, Delhi 3 19, 00,000 
‘ Lahore 1 12,04,441 
=a Amritsar ... pos 1 5,00,000 
Central Provinces, Nagpur 2 52,50,000 
. S else- 
Sea ae 
Berar, Badnera 1 5,50,000 
Ajmer-Merwara _... 1 7,00,000 
Central India, Indore 1 Private 
Nizam’s Territory ... 3 31,00,000 
Mysore, Bangalore ... 2 13,00,000 
Travancore, Quilon... ss 1 12,00,000 
French India (Pondicherry ) 4 34,55,000 


The Bombay Presidency possesses 73 per cent. of 
the mills, 72 per cent. of the spindles, and 78 per 
cent. of the looms. In the native States and 
French territory there are sixteen mills, with 3532 
looms and 252,954 spindles. Only twenty-seven of 
the mills are owned otherwise than by joint-stock 
companies. The consumption of cotton by the 
wills is estimated to have amounted in the year 
ending June 30, 1900, to about 1,424,300 bales of 
400 lb. each, or, say, 5,087,000 cwt., a quantity 
representing a material proportion of the whole 
production of cotton in India, which may be taken 
in an ordinary year, allowance being made for 
unreported areas, at about 3,000,000 bales, so that 
it is evident that the prosperity of the cotton spin- 
ning and weaving industry is consequently of great 
importance in Indian agricultural economics. The 
mill consumption included 188,795 cwt. of imported 
cotton, mostly long-stapled cotton from Egypt and 
other countries not in Asia. As we have more 
than once noted, the export of raw cotton to Japan 
is now a very important item, with the consequence 
that the products of the Japanese mills are rapidly 
cutting out those of the Indian mills from the Far 
Eastern markets. Although the Indian. industry 
dates from 1851, when the first mill was started, 
the greatest development has taken place during 
the past 20 years, the number of mills having in- 
creased during that period by 206 per cent., while 
their working capacity has been proportionately 
augmented, the number of looms having increased 
by 182 per cent., and of spindles by 218 per cent. 
In the last three years as many as 27 new mills 
have been started, the looms and spindles added in 
the same period numbering 3596 and 721,846 
respectively. 





SIR JAMES TIMMINS CHANCE. 

ForMERLY so well known as one of the heads of the 
eelebrated firm of Chance Brothers and Co., Spon 
Lane Glass Works, near Birmingham, in which he was 
a partner for over sixty years, though some twenty 

ears ago he had retired from the active direction of the 

usiness, Sir James Timmins Chance, Bart., died on 
Monday, the 6th inst., at his residence in the Grand 
Avenue, Brighton, after a long illness, at the advanced 
age of nearly eighty-eight. rn at Birmingham, on 
March 22, 1814, he was educated at University da 
London, and Trinity College, Cambridge, where he 
graduated as seventh wrangler in 1838. On leaving 
college he joined his uncle, Mr. Robert Lucas Chance, 
and his father, Mr. William Chance, in their glass 
works at Spon-lane, where the manufacture of sheet 

lass had been introduced from abroad some years 

fore by his uncle; and he invented a process for 
ene hae polishing sheet glass to produce “ patent 
plate,” by means of machinery which is still practi- 
cally unaltered after sixty years’ experience of its 
working. 

About 1850 he induced his firm to undertake the 
difficult and delicate manufacture of dioptric apparatus 
for lighthouses, which at that time was carried on by 
only two or three makers in France, and with which 
his name has since been particularly and closely identi- 
fied. It is a manufacture that calls for special mathe- 
matical and technical attainments, such as he had 
already acquired. Whena Royal Commission was ap- 
pointed in 1858 to inquire into the lighthouses, buoys, 
and beacons of the United Kingdom, he rendered volun- 
tary aid, visiting a great number of lighthouses, and 
devising and carrying out the adjustment of lenses and 





lamps upon scientific principles not previously applied. 
In particular he brought into practical use the method 
of focussing by internal observation in the works, 
which was accomplished with great facility by the aid 
of a staff specially graduated for each apparatus by 
calculation, to correspond with the height that the 
light had to be fixed above the sea. His chief col- 
leagues in the investigations for the Commission were 
Sir a Biddell Airy, Astronomer Royal, and Pro- 
fessor Michael Faraday, scientific adviser to the 
Trinity House. During the following years he de- 
voted himself almost wholly to designing and develop- 
ing lighthouse apparatus, introducing new forms and 
improvements, and ge lights to all parts of the 
world. His particular object was to render this 
country independent of foreign work ; and he perse- 
vered until his firm became the only one in the world 
producing every portion of a complete optical appa- 
ratus for lighthouses. At the Paris Exhibition in 1867 
the specimens shown of his ye were found by 
scientific tests to be superior in efficiency to the com- 
peting French productions. 

In May, 1867, he was elected an Associate of the 
Institution of Civil Eogineers, having in the same 
month contributed a paper on ‘‘ Optical Apparatus 
used in Lighthouses,” for which he was awarded a 
Telford Gold Medal and a Telford Premium. In this 
paper it was recorded that the first complete cata- 
dioptric mirror had been made by the author, who 
had introduced init the plan of generating the zone of 
spheres round the vertical axis of the light ; he had 
also separated the zones, and had divided them into 
segments, lie the ordinary reflecting zones of a 
dioptric light, whereby it became practicable to in- 
crease considerably the radius of the mirror, and 
thereby to render it applicable to the largest sea-light, 
without giving theaggregatestructurea Ler shape. 
In a further paper, in April, 1879, on ‘‘ ioptric Appa- 
ratus in Lighthouses for the Electric Light,” he gave an 
account of the optical arrangements adopted in those 
lighthouses on the British coast in which the electric 
light was then used ; he pointed out the characteris- 
tics of the Fresnel dioptric apparatus, the expedients 
for obtaining the requisite vertical divergence of the 
beam from a fixed light, and the importance of em- 
ploying sufficiently large apparatus ; he described the 
Souter Point revolving light, situated about midway 
between Sunderland and Shields, the South Foreland 
lights with their auxiliary apparatus, and the Lizard 
fixed lights ; and gave tables of condensing power for 
the horizon and distant sea, and for the near sea. 

In any record of the success and the fame attending 
the enterprise of his firm, to both of which he person- 
ally contributed so large a share, there can be no 
doubt he would have wished that frank acknowledg- 
ment should be made of the valuable assistance he 
received from those who were the chief of the 
many able coadjutors, with whom he had the 
sagacity to surround himself, and by whom his 
own broad views were so skilfully elaborated. For 
many years the scientific manufacture of dioptric 
apparatus, in which, as already mentioned, he had, 
se 1850, induced his firm to embark, was unre- 
munerative, owing to its novelty and other causes, and 
was engaged in by himself very much as a labour of 
love. Bat, since then, it has long proved in every way 
a thoroughly successful enterprise—a result largely 
due to the high business capacity and varied talents 
of Mr. James Kenward, who was for so lengthy 
a term responsible for the management of the light- 
house department of his firm, and who was succeeded 
by Mr. H. J. Stobart. For some years prior to 
1863 a French engineer, M. Armand Masselin, 
had charge of the mechanical work, comprising the 
construction of lamp-roome, lanterns, and lamps; 
he was succeeded by Mr. David Marr Henderson, 
who later was appointed engineer-in-chief of the 
Chinese lighthouses. In 1845, when the duty was 
taken off glass, Mr. Edward Forster, the manager of 
Messrs. Chance’s chemical works, was called upon to 
build additional glass furnaces at the Spon Lane Glass 
Works; and subsequently to reconstruct all the 
furnaces on the Siemens regenerative principle, which 
was accomplished in 1865, and proved a commercial 
success. ‘Lhese being the first furnaces of the kind 
that were adopted successfully, the work of recon- 
struction required great skill and patience ; and the 
success of the experiment on so large a scale reflected 
much credit upon the enterprise which prompted the 
adoption of the plan, and upon the painstaking super- 
intendence of the work throughout by Mr. Forster, 
who in 1860 became general manager of the glass works. 
In 1872 Dr. John Hopkinson became engineer and 
manager to the lighthouse and optical departments, 
in which he introduced many minor improvements 
into the details of lighthouse work ; and his associa- 
tion with this branch of engineering has left an in- 
delible mark thereon. To him, from about 1873, Mr. 
James Chance gradually relinquished the scientific 
direction of the Fg works. The plan first 
suggested by Lord Kelvin, of distinguishing one light 
from another by flashes following at varied intervals, 
has been adopted by the Trinity House in the new 
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Eddystone and other more recent lights, in the form 
introduced and perfected by Dr. Hopkinson, in which 
the principle is applied to revolving way lights, so 
as to concentrate all the light into the flash. 

It was no doubt in recognition of his important 
scientific work, and of its high practical value 
for the safe-guarding of navigation, that Her Majesty 
Queen Victoria conferred upon Mr. Chance the honour 
of a baronetcy in May, 1900. In public, educational, 
and philanthropic work he engaged actively from an 
early age. In 1859 he took a leading part in the for- 
mation of the Staffordshire Rifle Volunteer Corps. 
He was a justice of the peace and deputy-lieutenant 
for Staffordshire and Worcestershire, and in 1868 
served as high bailiff of Staffordshire. For 34 years, 
1845 to 1879, he was a governor of King Edward’s 
School, Birmingham. Recently he founded the Chance 
Chair of Engineering in the University of Birmingham. 
He was a member of the Society of Arts from 1873. 
A peculiarly retiring and sensitive nature prevented 
him from seeking various honours, including that of 
entering Parliament, even when more than once 
assured of a seat without going through the ordeai of 
a contest. 





AMERICAN WORKSHOP METHODS IN 
STEEL CONSTRUCTION. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tue:day, January 14, Mr. Charles 
Hawksley, President, in the chair, the paper read was 
“ American Workshop Methods in Steel Construction,” 
by Mr. H. B. Molesworth, M. Inst. C.E. 

The author, in noticing the fact that many recent 
contracts for steelwork had been secured by American 
manufacturers in competition with Eoglish firms, sug- 
gested that a description of American methods would 
be advantageous. The quality of American first-class 
work was excellent, in design, material, workman- 
ship, and finish, and was fully equal to English work. 
The cost of labour, though higher as regarded the amount 
earned by individual workmen, was lower than in England 
when the quantity of work turned out was taken into 
account. Haglish bridge works were frequently cram 
for room, and hampered with old-fashioned and ob:zolete 
machinery, while American works were kept up to 
modern requirements and obsolete machinery was turned 
outas soon as it was superseded by anything more effi- 
cient. Works in America usually ran night and day, and 
American workmen took fewer holidays than English 
workmen. : : 

The author confined his description to the bridge de- 
partment of the Pencoyd Works of the American Bridge 
Company, near Philadelphia, and after giving a general 
description of the works, traced the material from the 
bridge-shop yard through the various processes into the 
loading-up yard, whence it was shipped. The bridge 
shop was electrically driven, the cranes and larger ma- 
chines having each its independent motor. The material 
was moved longitudinally through the shop on trollies and 
transversely by electric cranes, the shop was roofed in, 
and the floor was boarded ; the material rested almost 
entirely on skids, and every process moved iv farther 
along the shop till the finished work emerged at the 
opposite end to that at which the steel entered. The 
output in gross tons a map, per annum, averaged: 
draughtsmen, 771; bridge shop, 115; forge, 45; eye- 
bars, 185 ; templaters, 2366. 

The steel was open-hearth steel, rather softer than was 
generally used in England, of excellent quality, and 
giving very uniform tests. The greatest care was taken 
to deliver all material into the bridge-shop yard perfectly 
straightened. The drawings were prepared in a very 
complete manner and gave much more information than 
was usually furnished on drawings in England. Grest 
care was taken to minimise smith’s work, and to duplicate 
as many parts as possible. Stops, guides, automatic 
spacing punches, and multiple punches were largely 
used. he angle-shear was used much more than 
in England, and ‘joists of the largest size were 
sheared at one cut without any distortion; punches 
and dies were all made on automatic lathes and 
were interchangeable. All the larger shearing ma- 
chines were mounted on turntables. Plates were handled 
under punches by roller frames or goose-necks, and moved 
by a chisel bar working on a fulcrum. Rimmering was 
done by gantry drills, which resembled a Welliagton 
crane with eight radial drills on it. Pneumatic drills and 
riveters and chipping machines of the Boyer type were 
much used, and bad holes, which were very uncommon, were 
rimmered and not drifted. Ends of long pieces were rim- 
mered or drilled by compressed-air drills f up to the work 
by a compressed-air cylinder behind them. Large plate 
girders were riveted by hydraulic gap riveters mounted on a 
ram to raise or lower them, the work being suspended from 
an electric Wellington crane traversed by a switch on the 
tiveter-platform. Ends of members were milled by 
rotary planers which had heads 4 ft. 6 in. to 6 ft. in dia- 
meter, with cutters fixed near the periphery. Angle- 
stiffeners were bevelled in pairs in a milling machine 
with fast vertical feed, and fitted perfectly. Large joists 
or channels were handled with clip-hooks furnished with 
chisel points. 

Very little planing was done in the works; ‘“ Univer- 
sal” plates were used, and were rolled by nearly all 
American plate-mills without extra charge. i 

he causes of cheap working in America might be 
summed up as follows: 

1. The workmen, though more highly-paid than in 

land, turned out a much larger quantity of work. 

2. The arrangement of the works was more carefully 





eon out, and labour-saving appliances were more 


3. There was more method, and probably more scientific 
knowledge, in the drawing-office. 

4. The works were run night and day. 
_ 5. The templatiog was reduced to a minimum by care 
in the drawing-office and by the use of automatic machi- 
nery and stops and guides. 

6. Obsolete machinery was turned out of the works as 
soon as it was superseded by anything better. 

7. All tools were kept in a state of perfect efficiency. 

8. Railway freights were lower than in England. 

The responsibility for the small output per man in 
England rested only partially with the manufacturer, 
who was hampered in every effort to introduce improve- 
ments by the action of the workmen. The author sug- 
gested improvement on the following lines : 

(a) A careful arrangement of works to avoid unneces- 
sary handling and give ample facilities for such as was 
necessary. 

(b) More complete drawings. 

(c) The condemnation and removal of obsolete machi- 
nery and the proper maintenance of what was in use. 

(a) Ample motive power. 

(e) The more extended use of stops, guides, and mul- 
tiple and spacing punches. 

The saving which was ble by systematic methods 
in the drawing-office, and the use of stops and guides 
and multiple punches, so as to reduce the templating, was 
very ». Small portions of the work should be made 
interchangeable and turned out without having to mark 
each piece. The use of the spacing punch obviated the 
necessity for wooden templates, and for marking. 





BOILER EXPLOSION AT RUNCORN. 
To THE Eprtor OF ENGINEERING. _ 

Srr,—I have read with great interest the report in your 
issue of the 10th inst. of the inquiry held at Runcorn re- 
lative to the explosion of a Babcock boiler. 

I quite realise the difficulty of forming a sound judg- 
ment on such a case withoud — actually heard the 
witnesses and examined the boiler, but I think the pro- 
bable cause so simple that the extraordinary theories pro- 
pounded by the expert witnesses fill me with wonder, and 
move me to ask the verdict of those amongst your readers 
who have given attention to boiler questions. 

I think there is no doubt that almost all water-tube 
boilers, and especially water-tube boilers of this class, are 
liable to come to grief from the operation of this simple 
cause, which is inseparable from their design, and may 
be described as follows: So long as we use a drum A, 
two headers B, and one tube C only, we cannot run any 
risk ; but as soon as other tubes, such as D and EF, are 
added, our troubles are likely to begin. Whilst the 














boiler is worked very easily all may go well; but_when 
heavier demands are made on it, the resistances at F and 
G begin to tell, and the circulation becomes disturbed. 
The resistance at F tends to throw water back along D 
and E, and the similar resistance at G causes C to draw 
water from the low ends of Dand E. These tendencies may 
cause the circulation to go on correctly in B, C and B, 
whilst the water in D and E may remain practically 
stagnant, or even more in the reverse direction (viz, 
from F towards G); or a circulation may r 
tained along D in the proper direction and back again 
through E; or water may move correctly in C, and 
back again through E, whilst that in D remains s ant. 
The result of the setting up of any of these subsidiary 
cireulations is, of course, overheated and burst tubes. 
Doubtless the risk of failure from this cause could be 
reduced by making the areas at F and G each equal to the 
collective areas of C, D, and E, but there are serious 
difficulties in connection with designs intended to effect 
this. 

But whatever is done, so wp tee the boiler is repre- 
sented in all essentials by the above diagram, there can 
be no certainty that failure from this cause will not occur. 
It cannot be rendered impossible. i 

Another possible cause of failure, which depends on 
the same causes, is the following: The diagram above 
shows only one ‘‘element” or system of tubes—viz, 
that in the plane of the ie ; but these boilers usually 
consist of a good many such “elements,” placed side by 
side, and all coupled to the onedrum. But how can we 
then make certain that the water in the drum shall divide 
itself into as many equal portions as there are ‘‘ elements,” 
and that one portion shall circulate through each “‘ele- 
ment?” ‘The only certainty is that the water does not so 
circulate, but that all possible variations in speeds of cir- 
culation down to absolute stagnation may and do occur. 


main- | py 


ort to the Board of Trade on the failure of Jordan’s 
ilers in the Guion liner Montana. $ 
Yours truly, 
BorLeRMAKER. 





TORSIONAL OSCILLATIONS IN HIGH- 
SPEED ENGINE-SHAFTS. 
To THE Eprtor or ENGINEERING. 

Sir,—My remarks on the paper of Messrs. Frith and 
Lamb were based on the printed copy which was issued 
before the meeting, and which was to all appearances 
ae and I shall await with interest the publication 
of the additional particulars referred to by the authors in 
their letter. 

When in my letter I wrote of the oscillations being a 
maximum at the critical speed, I did not in.that sentence 
mean & maximum in the algebraic yet I believe 
that if Messrs. Frith and Lamb will consider.the effect of 
influences tending to damp the oscillations, which are not 
taken into account in their formule, they will see that 
the meaning which they attributed to my use of this 
word is strictly more correct than their own way of look- 
ing at the matter in the case of synchronism. Such 
ones is alwags present to some extent, but I do not 
think it can be of much practical importance, and it does 
not affect the main conclusion—namely, that. when run- 
ning ab or near synchronism the shaft is in danger. 
Messrs. Frith and Lamb doubt my assertion that a 
flickering of the lights is due to these oscillations, and 
they advance reasons against ib. 

Tn reply to these I would remind them that a very 
small fluctuation of speed, if fairly rapid, will be per- 
ceptible on the lamps—how small I cannot say—and also 
that with long shafts comparatively large torsional oscil- 
lations do not necessarily mean that excessive stresses are 
—— in the shaft, which is in accordance with the 
fact that the set in question has run for several months 
in this state. I have satisfied myself, both by experiment 
and calculation, that my explanation is the correct one; 
and I see no reason to doubt that the engine would run 
perfectly satisfactorily with the present flywheel effect if 
the set were properly desi I may add that this is 
a double-ended set, with an armature at each end of the 
engine crankshaft ; but I have also known similar flicker- 
ing to be noticed in the case of single-ended sets. 

As regards the accuracy of numerical calculation of 
natural periods, having regard to the figures which I gave 
in your issue of the 3rd inst, it appears to me that your 
correspondents must have in view an order of accuracy con- 
siderably higher than that usually considered sufficient in 
designing machinery. In ordinary cases there should be no 
serious error introduced by employing the dimensions 
given on a drawing ; but as regards weights of materials 
per cubic inch and modulus of rigidity, there is, of course, 
some uncertainty. Fortunately, however, the natural 
period is calculated by @ square root formula, co that the 
effect of such errors is reduced in the final result. The 
amplitude of the oscillations and the strees in the shaft 
cannot be calculated with as much accuracy as can the 
natural period, for several reasons. 

Yours faithfully, 
H. C. Leaks, 

44, Queen’s-road, Jesmond, Newcastle-on-Tyne, 

January 12, 1902. 





THE BUCKTON TESTING MACHINE. 
To tHE Epitor or ENGINEERING. 
Sr1z,—We notice in your issue of December 20 an 
advertisement emanating from an American firm, which 
advertisement contains a statement of the opinion of Pro- 
fessor Warren, of the University of Sydney, with regard 
to the superior ipeee and convenience of the testing ma- 
chine made by that firm over what he terms the “‘ Buck- 
ton machines.” We consider the statement made of an 
injurious character to our firm, se we take a serious 
view of the publication of an opinion which is distinctly 
not in accordance with the facts. We may inform 
you that Professor Warren’s experience of our ver- 
tical machine is based on that of a machine de- 
signed by us upwards of nine years ago, ially for 
testing very large logs in deflection, also long eng 
in tension and peg epee and all these tests up to 100- 
ton loads. As to the speed, similar machines constantly 
reak 60 piecesanhour. Many of our machines, ially 
designed for s ,, test pieces at the rate of 100 per hour, 
which, we believe, is considerably in excess of what is done 
in American practice. Moreover, Professor Warren is 
not practically acquainted with our recent horizontal 
machines, than which nothing can be more convenient for 
changing from tension to compression, deflection, or even 


on. 
You will, we feel sure, understand that we view with 
dissatisfaction an injurious ex ion of opinion based 
on incomplete knowledge ; an a we cannot object 
to Professor Warren making privately a sweeping state- 
ment with regard to the ‘‘ Buckton machines,” however 
much we may differ from it, we do object to the publica- 
tion by a rival firm in a leading journal of such an 
opinion as is seb forth in your advertisement columns. 

We remain, yours truly, 

JosHva BuokTon anD Co, Liirep. 
Wellhouse Foundry, Meadow-road, Leeds, 
January 2, 1902. 





Discovery or Hematite Org.—An important dis- 
covery of hematite iron ore has just been notified at the 
Roanhead mines of Messrs. rare 2 Brothers, near 
Barrow. On the shores of the Duddon estuary, at a 
depth of 90 ft. from the surface, a deposit of rich ore has 
been pierced to a depth of 60 ft., and the bottom has nob 








These objections to boilers of this type are fully thirty 
years old, and may be read in Mr. Macfarlane Gray’s re- 
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ROYAL METEOROLOGICAL SOCIETY. 


THE annual general meeting of this society was held on 
Wednesday evening, the 15th inst., at the Institution of 
Civil Engineers, Westminster, Mr. W. H. Dines, B.A., 
President, in the chair. ; 

The Secre' read the report of the Council for the 
past year, which showed the Boe ty to be in a satisfactory 
condition, there being an increase in the number of 
Fellows of twenty-eight. 

The Symons Gold Medal, which has recently been 
founded as a memorial to the late Mr. G. J. Symons, 
F.R.S , the distinguished meteorologist, was presented to 
Dr. Alexander Buchan, F.R.S., for his work in connection 
with meteorological science. 

The President in his address dealt with the ‘‘ Theory 0 
Probability Applied to Various Meteorological Problems.” 
He considered that for all practical purposes weather 
conditions may be looked upon as purely accidental, and 
that-we may apply to them the laws of chance. They 


are not by any means in reality a matter of chance, for, | G 


although we cannot discover it, there is doubtless a cause 
for each kind of weather—normal or abnormal. After 
speaking upon the subject of weather forecasting, he dealt 
with the question : How long is required to obtain a true 
average? He has come to the conclusion that ten years’ 
temperature observations give a mean of which the pro- 
bable error is a little under 1 deg. Thirty years reduce 
this to 4 deg., fifty years to 4 deg., and one hundred 
ears to one-quarter of a degree. After dealing with 
enniener observations and rainfall, he proceeded to 
epeak of weather almanacks, cycles, &c. In conclusion 
he said: ‘‘ Meteorology is far more than a statistical 
science, and is very closely dependent upon theoretical 
mechanics and thermodynamics, and in the application 
of these subjects to meteorology lies the best hope of 
advance.” 
The Council for the ensuing year were then elected, Mr. 
. H. Dines being the President, and Mr. F. C. Bayard 
and Dr. H. R. Mill, secretaries. 








MISCELLANEA. 
Tuer Datch Government have decided to adopt Yarrow 
water-tube boilers in the latest battleship now building, 
named the Hertog Hendrih, of 6000 horse-power. 


A company has been formed in Belgium for the con- 
struction and working of a line of railway along the 
Upper Congo, starting from Stanleyville. The capital 
‘of the company is but 1,000,000/., but the Congo Free 
State isto assist in the work of construction. ‘The line 
will be of metre geuge laid with rails weighing about 
50 Ib. per yard, which are considered sufficient to permit 
the use of 50-ton locomotives. .The concession ouaee 
the company is for 99 years, and the line must be finished 
by 1912 at the latest. 


The Trade and Navigation Returns for December 
show imports amounting to 46,770,097/., an increase of 
323,435/., or 0.7 per cent., on the corresponding month of 
1900, the exports amounting to 24,313,777/., an increase 
of 707,815/., or 29 per cent. The value of the iron and 
steel exports was 1,973,166/., against 2,190,4607., a decrease 
of 9.9 cent.; and of the coal and coke exports 
2,267,979/., against 3,004,000/., a decrease of 24.5 per 
cent. For twelve months ended December 31 imports 
amounted to 522,238,986/., a decrease of 836,177/., or 
0.15 per cent. ; exports to 280,498,889/., a decrease of 
10,693, 1072., or ty cent. ; and re-exports to 67,846,843/., 
an increase of 4,665,085/., or 7.3 per cent. 


According to recent statistics there were, at the end 
of the year 1899, 36 cement manufactories in Russia, 
of which one was not working. The majority of these 
are situated in the Government of the old kingdom 
of Poland. The output from 21 factories amounted 
for the year in question to about 3,500,000 barrels of 170 
kilogrammes net. The maximum capacity of 24 works 
amounted to 5,500,000 barrels. The firat Ruesian cement 
manufactory dates from the year 1856, and during the 
following 30 years comparatively few cement works were 
erected. Most of them were put up between 1890 an 
1900. Most of the cement works manufacture Portland 
cement, four Roman cement, and one sand cement. 


Ina ve ae recently read before the Newcastle Local 
Section of the Institution of Electrical Engineers, Mr. 
A. E. Gott deals with the design of starting resistances for 
motors. Series-wound motors up to 2 horse-power may, he 
remarks, be safely started without the use of starting re- 
sistances, if the full load is not thrown on until they are 
well under weigh, but with all but the very smallest sizes 
of shunt motors such resistances are necessary. As com- 
monly made, however, these resistances are often, he 
stated, wrongly divided up, the resistance thrown out at 
each movement of the switch arm being equal. Under 
these conditions the rush of excess current through the 
armature increases regularly with each successive step, 
and may be very excessive a) the final one. The proper 
method of designing such starting devices should be such 
that the resistances cut out at each successive movement 
vary in geometric ratio, the largest resistance being that 
cut out in the first motion of the switch arm, and the 
smallest that cut out last. 


The Board of Trade have recently confirmed the fol- 
lowing Light Railway Orders: 1. Jarrow and th 
Shields Light Railways Order, 1901, authorising the 
construction of light railways in the boroughs of Jarrow 
and South Shields, in the county of Durham. 2. Wor- 
cester and District Light Railways Orders, 1901, autho- 
rising the construction of light railways in the city of 
Worcester and in the Rural Districts of Pershore and 
Upton-on-Severn, in the county of Worcester. 3. County 
of Middles:x Light Ra‘lways Order, 1901, authorising 
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the construction of light railways in the parishes of 
Edgware, Finchley, Friern Barnet, Hendon, Horn- 
sey, Kingsbury, Little Stanmore, Southgate, Totten- 

Wembley, ‘Willesden, and Wood Green, in the county 
of Middlesex. 4. East Sussex Light Railway Order, 
1901, authorising the construction of a light railway in 
the county of Sussex, between Northiam and Rye. 5. 
Barton-upon-Irwell Light Railway Order, 1901, autho- 
rising the construction of a light railway in the h of 
Clifton, in the rural district of Barton-upon-Irwell, in 
the — of Lancaster. 6. Loughborough and 
District Light a Order, 1901, authorising the 
construction of light railways in the county of Leicester, 
from ae fo Mountsorrel, and in the borough 
of Loughborough. 


In conjunction with the Technical Education Board of 
the London County Council a course of lectures on the 
electric motor, with special reference to traction on 
tramways and railways, will be delivered in the Electrical 
Laboratory, University College, London, by Profeesor 
. A. s-Wilson, M.A., M. Inst. E.E. This course 
will comprise ten lectures on successive Mondays, from 
January 20 to March 24 inclusive. The lecture hour 
will be from 7.30 to 8.30 p.m. Each lecture will be 
followed by an experimental demonstration or by a 
class for the practical poeking et numerical examples in 
connection with the subject. The treatment of the sub- 
ject will be adapted for those who have already gained 
some knowledge of the theory of the dynamo, and who 
desire to make a more advanced acquaintance with the 


theory and design of the electric motor and its applica- | - 


tion in traction. The above lecture course will include 
the treatment of the direct-current motor, its method of 
control, the questions of heating and rating, of electrical 
and mechanical design, and of suspension and gearing. 
Views and drawings of standard types of modern tramwa 
and railway motors will be shown on the screen, wit 
reference to some of the more important electrical rail- 
ways, such as the Central London Railway, the Liverpool 
Overhead Railway, the South-side Elevated Railway of 
Chicago, and the | Pea Railway of Paris. The classes 
are intended only for those practically engaged in elec. 
trical engineering or allied industries during the day-time, 
mg not for ordinary students. The fee for the course 
is 5s, 

The demand for platinum has been steadily increasing 
of late years, and the y= price at which it now stands 
has led to the proposal that in Germany the use of the 
metal in pho’ phy and the like shall be prohibited by 
law. Whilst the uses to which platinum is put multiply 
from year to year, there has been no corresponding in- 
crease in the number of mines of the metal, the supply 
of which comes almost entirely from Russia. Spevial 
interest, therefore, attaches to the announcement made in 
a recent issue of the Engineering and Mining Journal (New 
York) of the discovery of platinum in what would seem 
to be payable quantities in Carbon County, Wyoming, 
U.S.A. The discovery was made in a somewhat peculiar 
manner, the metal being found as a constituent of the 
copper ores shipped by the Rambler mine in the Medicine 
Bow Mountains. Difficulties were found in adjusting dif- 
erences of assays in making settlements for this ore. 
This difference had usually been in the assay for silver, and 
never amounted to more than a few ounces. In attempting 
to account for these differences, however, the Denver 
assayers found that platinum was present, and usually 
in payable quantities. On learning this, the Rambler 
Copper Company commenced to investigate the matter 
more thoroughly, and have proved the presence of this 
platinum in all the ores, but more especially in their 
‘*blue” ore, which is 30 per cent. copper. An assay of 
four car-loads showed that in one the platinum content 
was 1.40 oz. per ton, in another .40 oz. per ton, and about 
-7 oz. in the other two cases, the average for the whole 
being 0.80 oz. per ton. 

In s paper read before the Manchester section of the 
Society of Chemical industry, Mr. H. Procter Smith gives 
some figures showing the effect of adding to steel or iron 
& smi Thus, on comparing a 
having the composition C, 1.2 per cent.; Si, 
0.26 per cent.; S, 0.02 per cent.; P, 0.02 per cent.; Mn, 
0.07 per cent. ; and vanadium, 0.53 per cent., with one 
of similar composition, but without the vanadium, and 
with but 0.07 per cent. of Si, the following results were 


obtained : 
With Without 


P Vanadium. Vanadium. 
Tensile strength, tons 
per equare inch ae 72.42 62.50 
Elastic limit ... ... 50.75 35.70 
Elongation per cent. on 
Ts pre aa sak 6 25 8.00 
Reduction of area per 
cent. '... FA ive 5.90 7.80 
On testing for cutting power on hard chilled iron, vana- 
dium steel, tempered to a deep straw, ved equal to 
quenched and untempered tungsten steel. In other ex- 
periments in which vanadium was added to malleable iron 
and mild steel the following results were obtained : 
Tensile Strength. Elongation 
Tons per Sq. In.’ per Cent. 
: 245 19 


powrneye of vanadium. 


Malleable iron ... se 
Ditto, + 0.50 per cent. 

V. (forged)... os 12 
Ditto, + 0.50 per cent. 

V. (annealed)... a 33.7 32 
Mild steel is se 30 17 
Ditto, + 0.50 per cent. V. 61 14 
Ditto, +0.50 per cent. V. 

annealed a a 45 20 


strength of steel ; and vanadium steels, whilst very hard 
eam, ea vhs are very soft when annealed. 


In a paper recently read before the Western Rail. 
way Club, Professor J. W. Shepherd, of the Uni- 
versity of Chicago, gave results of some analyses of 
locomotive chimney gases made on large Schenectady 
engines hauling fast passenger trains between Terre 
Haute and St. Louis, and Terre Haute and Indianapolis. 
Samples were taken in three different ways: in the first 
place, at regular intervals for a period of two or three 
minutes : secondly, uniformly during the whole run ; and, 
thirdly, for longer or shorter intervals, at the option of the 
observer. Samples collected in the manner first mentioned 
were unsatisfactory, as the firing was not uniform. Some 
of the results obtained are tabulated below. 





Percenta of 
eee | Kind of Ioterval during which 
No. Ae aS ta : Firin Sample was taken from 
aS LS | ring. |" time Fire was built. 
1 9.1 ip 88 | Medium Continuous 
2 140! 08 26) Heavy 20 to 80 sec. 
3 13.7 0.5 | 2.6 | Pr 85 ,, 40 ,, 
4 126 0.0 | 5.4 # 0 ,, CO » 
5 | 100 .. | 89 | One shovel ae re 
6 10.0 ‘ 84) n Sy SB “a 
7 1400)... “l-SB i Wie eee 
8 9.4 = 8.7 | o- Pe a 
9 7.9 | 0.0 10.4 Light Continuous 
10 ~=11.0 | 6.7 | 5.2 Heavy Continuous 











| 








Exxcrric Traction aT Lerps.—The substitution of 
electric traction on the Wortley and Oldfield-lane tram 
routes in Leeds has proved successful. On January 3, 4, 
and 5 the receipts from a 74 minutes’ service of steam 
cars to Whingate Junction amounted to 991. 193. 6d. 
During the three subsequent days a five minutes’ service 
of electric cars to Wingate Junction yielded 142/. 7s. 2d. 
The laying of tram lines in West-streeb was commenced 
on Monday. 





Tuer INSTITUTION OF JUNIOR EncingErs.—A large 
number of members of this Institution availed them- 
selves of the permission, kindly accorded by the directors 
of the Mazawattee Tea Company, for visiting their 
extensive and recently-built factories at New Cross, on 
January 9. The works manager, Mr. a Densham, 
the superintending engineer, Mr. J. O. Wallace, and 
other gentlemen, showed the members over. The pre- 
mises comprise numerous features of engineering interest, 
and an extremely instructive afternoon was_ spent. 
Nearly five acres are occupied by the factories. Electric 
driving and lighting is employed, the steam engines, &c., 
supplying the power totalling about 1000 horse-power. 

ater is obtained from an artesian well, 460 ft. deep, 
worked by compressed air, the delivery being 4000 gallons 
per hour. The electric generating and distributing plant, 
tea leadfoil rolling plant, —- installation, condensing 
plant, automatic tea-packing and tee amd machinery, 
tin-box making machinery, printing machinery, cocoa an 
chocolate machinery, &c., were all seen, the many ingenious 
devices in connection therewith receiving appreciative 
recognition. At the conclusion of the visit, Mr. Percival 
Marshall, chairman of the Institution, paneer expressed 
the members’ acknowledgements for the privileges which 
had been extended to them, Mr. ! responding. 
The next meeting of the Institution takes place at the 
Westminster Palace Hotel, on a A February 7, when 
@ paper is to be read by Mr. W. J. Cooper, on ‘‘The 
Electric Passenger Elevator.” 


CaTaLocurs. —The C. W. Hunt Company of 45, 
Broadway, New York, have sent us a copy of their new 
catalogue of steam hoisting engines. The letterpress 
goes into considerable detail in describing the methods 
adopted by the.firm in building these engines ; and we 
may note that piston-rods, o' eads, and shafts are all 
finished by —. thus insuring almost geometric 
accuracy in the working parts. @ gear wheels are 
secured to the shafts by friction. They are reamered 
to a taper of ,, in. per foot, and pressed on to seats 
ground to a corresponding taper.— A pamphlet de- 
scribing the Riedler system of air-compressors and the 
Whitmore air-governor has jus) been issued by Messrs. 
Fraser and Chalmers, of Erith, Kent.—The Victor Cool- 
ing Tower Company have sent us a copy of their new 
catalogue, giving illustrations of applications of their 
towers to the cooling of condensation water from steam 
engines and of circulation water from refrigerating plants. 
The interior of the towers is occupied by groups of in- 
clined metal plates. The water to be cooled trickles 
over these plates, whilst between a rush of air is main- 
tained by means of a fan at the base of the tower.—The 
General Electric Company, of Queen Victoria - street, 
E.C., have recently published a catalogue describing tele- 
phone fittings, specially intended to provide facilities for 
the cervants of an electric traction company communl- 
cating direct with the ane when the neces- 
sity arises.—Messrs. F. W. , Limited, of Long- 
sight, Manchester, who are makers of the Duff producers, 
have republished in pamphlet form a series of papers on 
producer gas and its applications, due to Mr. F. J. Rowan, 
A.M. Inst. C.E.—Messrs. Cochran and Co., Limited, 
Annan, Scotland, have issued a catalogue of their patent 
multitabular vertical boilers. The standard sizes lis 
range from 60 up to 1000 square feet of heating surface.— 
The firm also make a specialty of small marine engines 
oF the AUbepeate Megincesing Works Colchester, bas 
ts) e ygate neering Wor! ester, 
sent us a copy of his new list of ‘‘ Reliance” donkey 

umps, which are made in standard sizes on the inter- 








Vanadium therefore appears to increase the tensile! 


Pp 
changeable system. 
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THE MICROSCOPICAL EXAMINATION OF COPPER AND TIN. ALLOYS. 
(For Description, see Page 95.) 








Fig, 54.—64 per cent. Cu, fc., x 18 diams. v. Fig. 55.—65 per cent. Cu, J.c., X 18 diams. v, Fie. 56.—65 per cent. Cu, f.c., x 48diams. v. Fig. 57.—66 per cent. Cu, f.c., X 18 diams. v. 





Fia, 58.—66 per cent. Cu x 18 diams, v. Fic. 59.—Quenched on Break 1. 66 percent. Fig, 60. —Quenched on Solidification. 66 per cent. Fie, 61.—Quenched below Break 1. 66 per 
Cu x 18diams. v. Cu x 18 diams. v. cent, Cu x 18diums. v. 





Fia. 62.—66 per cent. Cu. Quenched Fig. 63.—Cast on plate. 66 per cent. Cu, Fig. 64.—Ingot. 66 per cent. Cu, Surface Fia. 65.—68.8 per cent. Cu, f.c., 
below Break 2. Surface Section, x 18 diams. v Section, x 18 diams. v. 18 diams. v. 








Fic. 66.—Cast on plate. 68.3 per cent. Ca Fia. 67.—Ingot. 68.3 per cent. Cu x Fic. 68.—Quenched on Solidification. 68.8 per Fia. 69.—Quenched on ee 68,3 
xX 18diams. 0. 18 diams. 0. cent. Cu x 18 diams. v. per cent. Cu x 30 di 


Fig. 70,—72 per cent. Cu, f.c., X 18 diams. v. Fie. 71.—73 per cent. Cu, y.c., X 18 diams. v. Fie. 72.—Surface Section. 73 per cent. Fie. 73.—73 per cent. Ou x 48 diams. v. 


Cu x 30 diams. v. 


Fig. 74.—Quenched on Solidification. 73 per Fig. 75.—Quenched at 650 deg. Cent. 73 per Fia. 76.—Quenched at 500 deg. Cent. Fia, 77.—Cast Vertical Section. 73 per cent. 
cent. Cu x 18diams. v. cent. Cu x 18diams. v. 73 per cent. Cu. Cu, Upper part, x 18 diams, v. 
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INDUSTRIAL NOTES. 


ForTuNATELY, the rather disorderly scenes in con- 
nection with the Bethesda quarries ended without 
serious disturbance. They were indeed somewhat 
exaggerated in some of the newspaper reports. The 
military returned to their quarters without being 
required, but the locality will have to pay the 
expenses. On the mon returning from their holiday 
visit to Bethesda and neighbourhood to South Wales 
and other places, where they have found employment, 
all passed off quietly. The police were not in evi- 
dence, and the scenes at the railway station were 
rather of an affecting character—the parting of 
husbands and wives and of children from parents—than 
noisy demonstrations. It is to be feared that some 
of the men do not s3e the serious side of tumultuous 

atherings. All such are regarded with serious dis- 
Sevune - those responsible for the peace of the 
district, and they always give excuse for a tightening 
of the law, if not by statute, in its administration. 
Any word of excuse for violent demonstrations, even 
if no personal violence is reso’ to, is very re- 
grettable, and is all the more so if such excuse is 
offered by a trade-union official. He is held respon- 
sible ; whereas, if uttered by an ordinary member, or 
non-union workman, the words are regarded as those 
of an idle fellow, deplorable but not otherwise serious. 
If trade unions are to hold a high place among the 
institutions of the country, they must exercise a 
restraining power over the more turbulent of their 
members ; if they do not, the law will. It is for the 
leaders to decide which shall prevail. 





Mr. Chamberlain is regarded as the author of the 
scheme of old-age pensions as a political measure. 
He owns its paternity, and, therefore, his pronounce- 
ments thereupon have a peculiar and special interest. 
He it was certainly who brought the question within the 
realm of practical politics as a measure to be proposed 
and supported by one of the two great political parties 
in our system of government. Now he has practi- 
cally abandoned it. He throws the responsibility of 
maturing such a scheme upon the labour institutions of 
the country—the friendly societies, industrial and pro- 
vident societies, and trade unions. His declarations 
had the merit of being opportune, for an important 
conference of two of those great bodies had been con- 
vened to consider the question. The delegates had 
already before them a summary of his and all other 
schemes proposed for consideration. One portion of 
his speech was most important, for it indicated very 
clearly that personal thrift in some form must be the 
basis of old-age pensions. The friendly societies 
would ap to favour that view; the other bodies 
do not. The difficulties of the question have over and 
over again been adverted to in ‘‘ Industrial Notes ;” 
none of these have been removed or met in the 
schemes proposed. The desirability of some such pro- 
vision is generally admitted, but its enormous cost, 
and the doubts as to its results as regards pauperism 
and its cost, have caused the proposal to be examined 
with critical eyes, and often not without prejudice as to 
final benefits to be conferred upon the community. The 
costs would be regarded as secondary by all enlight- 
ened persons if the results and benefits conferred 
would only realise the expectations of those who ad- 
vocate the proposals, But there, alas! is the doubt. 


The report of the Friendly Society of Ironfounders 
for the current month says that ‘“‘the dearth of em- 
ployment appears to be getting keener month by 
month.” It goes on to say that, at the close of the 
year, ‘‘the number of members on the various scales 
of donation benefit was 1009, as compared with 404” 
at the same date the year previous. It was the 
highest average in any year since 1895. In 1897 the 
average was higher, but that was due to the strike 
and lock-out of the Engineers. The total number on 
the fands was 3352, an increase of 378 on the previous 
month ; on donation benefit, 1628—increase, 280; on 
sick benefit, 556—increase, 77 ; on superannuation, 978 
—decrease, 5; on other trade funds, 184—decrease, 
22; on dispute benefit, 6—increase, 4; weekly cost of 
benefits, 11337. 4s. 10d., or nearly 1s. 3d. per member 

r week. The balance in hand was 104,732/. 10s. 11d.; 

ecrease in the month, 606/. 11s. 2d. As compared 
with a year ago, the decrease was 23151. lls, 7d. 
There was also a decrease in membership of 89 in the 
year. The state of trade, as disclosed by the branch 
returns, is far from healthful. In 76 places, with 
9044 members, employment was from ‘‘ very good” to 
*dull;” in the previous month, 93 places, with 
11,335 members, were so described. In 51 places, 
with 9224 members, trade was from ‘“ very slack ” to 
** very bad ;” in the previous month, 35 places, with 
6998 members, were so described. This shows a 
serious decline of employment—a decrease where the 
situation had been » and an increase where it was 
already ‘‘ bad” and ‘very bad”—five of the former 
and ten of the latter. A further levy in support of 
the Penrhyn quarrymen was carried by 6655 for to 
297 against. On the question of amending the rules, 





by reason of the recent legal decisions in the House of 
Lords, there is a strong plea for caution, on the grounds 
that the old leaders had been able to build up trade 
unionism, against long odds, on a prudent basis. 





The report of the Amalgamated Society of Carpenters 
and Joiners shows that employment has been slacken- 
ing down, and the record of last year is not regarded 
as @ prosperous one. The total membership is now 
67,632; in this respect there has been a substantial 
increase ; 28 new branches were added in 1901, and the 
members increased by 3000. There were on the funds, 
on January 1, 1902: Unemployed benefit, 3239; sick 
benefit, 1511; on superannuation benefit, 1110; total 
on those three benefits, 5860 members. A number of 
disputes are still going on, mostly against reductions 
in wages; two of these have continued for over an 
entire year. In 14 towns disputes are on, members 
being cautioned not to accept work, but to stay away 
from those places. In three other towns a strike is on 
at the works of one employer respectively; in 16 
other places the members are requested to see the 
branch officials before accepting work, because of 
local disputes. As a rule, the wages are not up to 
high-water mark in those districts. In Limerick, 
during the strike now on, seven members were charged 
with conspiracy and intimidation. The society at 
once took up the case, and employed counsel. Writs 
were also served claiming damages against the society. 
The case came on at the Cork Winter Assizes, when 
the Grand Jury threw out the bill ; the case therefore 
collapsed. The executive, while jubilant over the 
result, caution members to be careful and prudent, not 
to be impatient, not to commit themselves in the 
least, lest their unwise action may lead to difficulties. 
The legal cases which have recently arisen are arousing 
the officers and councils of the various unions to 
exercise more vigilance over the members when dis- 
putes arise, so as to moderate their enthusiasm, and 
restrain their boisterous behaviour on occasion. 


The London Trades and Labour Gazette, which is 
the organ of the London Trades’ Council, contains in 
its issue of this month many remarks which will be 
regarded as offensive by the American workman, The 
latter is represented as one ‘‘ who grumbles less, and 
more readily responds to the invitation of the capitalist 
taskmaster, because he is a better broken-in animal.” 
And, further on: ‘He recognises capital as king, 
and fully understands that the capitalist owns him, 
body and soul; that he must lay at the feet of his 
King Capital all his physical and intellectual energies, 
and fight his battles.” A more despicable caricature 
could scarcely be produced. But it would seem that 
the picture has been drawn by one of ‘‘ the Labour 
leaders” now in the States. The reason of the 
animus appears in the following sentence: ‘‘The 
American workman is a rank individualist.” He 
sells his labour to “‘the highest bidder, industrially 
aud politically.” ‘‘In a political sense he is the most 
degraded of creatures.” This is a strange way of 
dealing with fellow-workmen by men who preach the 
brotherhood of man, and the solidarity of labour. 
There is much more of a like character in the 
brotherly description of our American cousins in this 
‘* labour gazette.” The lack of employment in Germany 
and Denmark is at present appalling. In the latter 
the figures stand thus: November, 1899—5108, or 
6 per cent.; in November, 1900—13,799, or 17 per 
cent.; in November, 1901—17,599, or 21 per cent. 
The figures are, indeed, fearful to contemplate, for 
the entire population is only about 2,500,000 persons. 








In the Wolverhampton district the complaint in 
the iron and steel trades is that trade is in a lan- 
guishing condition. The first of the quarterly meet- 
ings passed off very quietly; the Ironmasters’ Asso- 
ciation shows no sign of any change in quotations. 
Marked bars were quoted on the old rates, but this 
was the only class of material that held firmly to 
existing quotations. Unmarked bars were in offer at 
concessions, but not largely. Sheets were in poor 
request, but it is said that some good orders have 
been booked for South America, South Africa, and 
India. Boiler and tank-plates were in active inquiry, 
but hoops and tube-strip were in quiet demand. 
Steel was in moderate inquiry, but competition 
has been keeping down prices. The best qualities 
of pig iron are dearer, keeping up cost of both 
iron and steel. The engineering and alJied trades 
continue fairly employed, but the pressure for the 
most part is not great. In the general hardware 
industries there are variations, some being fairly busy ; 
others show a slackening off; but generally the posi- 
tion is not yet altogether unfavourable. It is, how- 
ever, too close to the holidays to be able to forecast 
the near future. 





In the — district the principal quarterly 
meeting was well attended. Makers were reported to 
be willing to accept lower rates in almost all branches. 
In finished iron marked bars maintained the recent 
quotations, but it is said that business was very slack 





at those figures. Belgian bars were in offer at lower 
rates. The sheet trade was dull; gas-stri in fair 
demand. In the engineering and allied trades there 
is little change noticeable at present. In the other 
iron, steel, and metal-using industries trade is vari- 
able, but serious depression appears to be absent, so 
far as can be seen at present. 





There has been a more hopeful tone in the Lanca- 
shire districts more particularly associated with the 
engineering and allied industries and with the iron 
and steel trades, though no very tangible evidence is 
— to show actual improvement. But indications 
there must have been to account for the change from 
complaints to hopefulness. In all sections of electrical 
ane activity is well maintained ; high-speed- 
engine builders are still busy, and locomotive builders 
have a sufficiency of orders on hand to keep them well 
employed for a considerable time ahead. In the 
general branches of engineering there has been and 
still is ashrinkage in the weight of new orders coming 
forward ; and, where orders are given out, the prices 
are cut very fine. Boilermakers continue to be fairly 
well a ; the other branches vary in the several 
districts. No very great improvement is yet manifest 
in the textile machine-making industry. in various 
sections of the engineering industries there is, it is 
thought, a good deal of work awaiting negotiation, 
but questions of price stand in the way of contracts. 
In the iron and steel trades a stronger tone has been 
manifest, but the business done has been limited. 
This applies to finished iron and to steel; buyers 
hesitate at present prices, but it seems doubtful if any 
material reductions will take place. 





The early closing of the cotton mills and factories has 
not been productive of harmony between the employers 
and operatives. The former, it appears, contemplate 
a reduction in wages equivalent to the one hour re- 
duction in time on Saturdays. Whether this will 
lead to a labour struggle remains to be seen. The 
Joint Committee have done such good work in avert- 
ing stoppages, that it is ceo some arrangement 
will be made to settle the dispute without a strike. 





The notice of a reduction in wages in the building 
trades of Bristol has been, or is to be, met by the 
operatives with a notice for an advance, equivalent in 
amount to the proposed reduction. This is a counter- 
move on the part of the societies representing the 
building trades. Whether the move is a prudent one 
is open to question. If they fought a reduction, they 
would be on the defensive; by asking for an advance 
in a falling market they assume the ag; ive, even 
if regarded from the point of view of retaliation. 
Cross-pu' s seldom succeed, and they are always 
undesirable in labour disputes, for the questions at 
issue are always strenuous enough. 


Mr. John Wilson, M.P., the able secretary of the 
Durham Miners’ Association, shows very clearly that 
the eouncil of that association will not excuse illegal 
stoppages of the — A list is given of pits in the 
_— for ~“— stoppages, the men being refused 

ispute pay. It is often only too easy for some 
grievance monger or for a few hot-headed local 
members to arouse discontent, and to cause a strike, 
and then appeal to the council of the union to so far 
couatenance it as to allow strike pay. The Durham 
Miners’ Association will have none of this. The rules 

rescribe notices; the law demands notices; or a 

reach of contract is the result. To strike otherwise 
is illegal—and against the rules. If all unions were 
strict upon this point, there would be fewer disputes. 
In most cases now the sanction of the executive is 
required before a strike can take place. This rule 
ought to be enforced, 





The councils of the Amalgamated Society of Engi- 
neers, the Steam Engine kers, and the United 
Machine Workers’ Association have submitted to the 
members of the several bodies theterms of the new 
agreement with the Employers’ Federation, and advise 
the acceptance thereof by the men. They say that 
the terms are not such as they expected, but are the 
best procurable at the present time. Freedom of em- 
ployment for union and non-union men alike is to be 
maintained, and the employers bind themselves to 
countenance no preferential treatment as between non- 
union and union men. 





The Labour Department of New York have com- 
piled some statistics respecting the number of work- 
people in the various labour organisations in the various 
countries of the world. The estimate is that there are 
about 5,546,477 members of trade unions in the ten 
principal countries. Great Britain, 1,905,116; the 
United States and Canada, 1,600,000; in Germany, 
995,435 ; in France, 538,832; in Austria, 96,439 ; in 
Denmark, 64,000 ; in Sweden, 58,340 ; in Switzerland, 
49,034 ; in Spain, 31,558. These figures are only ap- 
proximate. As regards Denmark, the London Labour 
Gazette gives 83,000, or 9000 more than the New York 








JAN. 17, 1902. ] 





ENGINEERING. 





95, 





Labour Bureau. In England, again, the figures are 
far below the actual number. Still, the computation is 
not without interest as evidence of organisation. 


A lock-out in the building trades at Maidstone is 
reported. The cause was the men in the largest firm 
started work at 8.30 in the morning instead of at 
8 o’clock, as settled by the Master Builders’ Association. 
The labour leaders there allege that the matter could 
have been amicably arranged if the employers had not 
hastily adopted the course of locking out the men 
there and then when they arrived half an hour late. 





The wages of the blast-furnacemen in the Cleveland 
district have been reduced 1} per cent. owing to the 
fall in the price of pig iron. The downward drift is 
not so great as was expected. It is doubtful if the 
rates will fall much lower. 

At Dalkeith some 600 men ceased work on Wednes- 
day in last week owing to dissatisfaction with the 
working arrangements at the colliery. 





The metal-workers at Barcelona have determined to 
continue the strike for a nine hours’ day and other 
privileges. They also refused an interview with the 
employers. If the latter had refused an interview, 
what an outcry there would have been. 





The Ne of scavengers and others in the new 
borough of Stepney have been raised to 28s. per week, 
with ls. per year rise to 303. per week. Gangers com- 
mence at 32s., and rise to 35s. Engineers and me- 
chanics a generation ago did not get more. 


Mr. W. Abraham, M.P., who has returned from the 
United States, says that there is very little to fear 
from foreign competition in the steam-coal trade of 
South Wales. He advises that the price of coal shall 
be settled irrespective of freights. The latter practice 
has been baneful. 





Engineers and firemen are cautioned not to emigrate 
to South Africa, as the rates of wages on the State 
railways are insufficient as compared with the cost 
of living. The complaints generally are that trade is 
bad and wages low in most trades, 





The Arbitration Committee of the United States 
have already scored a success by averting a strike of 
some 40,000 men in the unions of the clothing trades. 
The workers demanded an eight hours’ day. A com- 
promise was effected, and an agreement made for 
another year on the basis agreed to. 








FRENCH MECHANICAL INDUSTRY. 

TuE profit realised by the Fives-Lille Company in 
the twelve months ending June 30, 1901, was 29,376/., 
increased to 36,061/. by the balance brought forward 
from 1899-1900. The council of administration was, 
however, unable to recommend the payment of a 
dividend for 1900-1, in consequence of the mass of 
litigation in which the company is engaged. The 
serious character of this litigation is shown by the fact 
that a dispute which the company has pending with 
the South of Spain Railway Company involves a sum 
of more than 440,0007. While on the one hand the 
Fives-Lille Company claims 233,263]. from the South 
of Spain Railway Company, the latter demands 
216,000/. from the Fives-Lille undertaking. The affair 
has gone to arbitration, and the arbitratora estimate 
that 220,000/. is due to the Fives-Lille Company. The 
Fives-Lille Company has also been associated with the 
Long-Tchéou oad Tonquin Frontier Railway. The com- 
pany complains of bad faith on the part of the Chinese 
Government, against which it has an unrequited claim 
for 22,4247. The company has another claim against 
the Santa Fé Railway Company, but its position in 
connection with this matter is considered to have much 
improved during the past year. Certain shares and 
obligations held by the Fives-Lille Company have been 
realised at a profit of 9518/. in excess of the sum at 
which they stood in the last balance-sheet. A claim 
of the Fives-Lille Company for 38,811. against the 
Santa Fé Company has also been reduced during the 
past year to the extent of 6930/.,and the recovery of 
the balance still due is regarded as well assured. The 
Fives-Lille Company has a claim for 118,400/. against 
theSan Pedro Alcantara Sugar Company ; in satisfaction 
of this claim the Fives-Lille Company has received 
8000 shares, estimated to be worth 12/. 10s. 4d. each, or 
100,160/. 4 satisfactory adjustment of accounts has been 
effected with the French Government with respect to 
the Saint Georges de Commiers and Mure Railway, io 
connection with which the Fives-Lille Company has 
realised a good profit. The position of the Electro- 
Chimie Company, in which the Fives-Lille Company 
is Interested, has improved; the Company holds 500 
shares in the Electro-Chimie calictaking, but they 


only figured in the books of the Fives-Lille Com- 
pany for 8000. The French Alps Railway Com- 
: 17,506/., and 
ompany is further a shareholder to the 


pany owes the Fives-Li 
aC e Fives-Lille Compan 





extent of 3775/. The French Alps Railway Company 
is paying the Fives-Lille Company a rent for the 
Allue ydro Works, which cost 15,2832. The 
Company’s locomotive works were carried on with 
satisfactory results in 1900-1; these works have been 
extended, so that larger orders can now be accepted 
by the company. The Fives-Lille Company’s boiler 
and general mechanical works also yielded satis- 
factory results in 1900-1 The manufacture of 
Letombe gas motors, Le Rond rotative motors, and 
electric rolling bridges was considerably developed 
last year. The Fives-Lille Company has further re- 
ceived some important contracts for the French navy, 
as well as for the construction of various bridges, and 
especially one over the Haiho, at Tientsin. The 
Company has also secured some important contracts 
for sugar-making appliances. There is certainly no 
want of enterprise about the administration of the 
Fives-Lille Company, but the concern appears to run 
great risks in order to secure business. 





THE NIPPON YUSEN KAISHA. 

In our last issue we intimated that the Nippon 
Yusen Kaisha—the National Steamship Company of 
Japan—had paid its half-yearly dividends again at the 
rate of 12 per cent., but as this company is becoming 
a very important factor in the commerce of the Far 
East, a few details will be interesting to those of our 
readers engaged in the shipping industry. The 
balance-sheet (omitting fractions of a yen) passed at 
the meeting was as follows: 





Yen. 

Brought from last account 631,969 
Net profit of the half-year 2,639,628 
Total... 3,271,597 

To reserves Hy eae 131,984 

», dividend equalisation sad , 
»» Service expansion and ship im- 

provementfunds ... sa oy 500,000 
To rewards to directors and auditors 78,526 
», ordinary dividend (10 per cent.)... 1,100,000 
»» Special dividend (2 per cent.) 200,000 
Carried to next account sak 641,089 


The meeting was attended by ¥103 shareholders, 
proving how widely distributed the interest in the 
company is among the people of Japan. For some 
time past there has been an agitation among a section 
of the shareholders for what they believe to be neces- 
sary reforms in the management of the company ; and 
at the meeting several proposals were made, but they 
were rejected by a large majority. The chairman, 
however, intimated that the directors had decided to 
discontinue, in future, the appropriation on account 
of the dividends equalisation reserves ; but that, on 
the other hand, the new item of expansion service 
and ship improvement reserves had been created. 

Reviewing the business of the half year, the 
report stated that the depression still continued 
to hang over the market, the result being that 
the business during the half-year under review did 
not differ much from that of the preceding half-year, 
though in ordinary times the former ought to surpass 
the latter. The most important innovation about the 
coasting trade was the inauguration of the round-the- 
island service in Hokkaido on the State aid of not 
more than 53,000 yen a year. The contract concluded 
with the Hokkaido Administration Office extends for 
about five years, and the company has used in the 
service three steamers specially built for the purpose. 

With the gradual restoration of e in China, the 
carrying trade between Japan and China, Vladivostock 
and Kobe, has assumed considerable activity, so that 
the business on the service was, on the whole, fairly 
satisfactory, considering the times. 

With regard to the European service, although the 
season was not one for exporting grain, the shipment 
of other goods showed such a marked increase that 
the outgoing steamers were well supplied with cargo. 
On the home voyages the presence of many rival 
steamers, relieved from service in connection with the 
Chinese trouble and the continued inactivity of busi- 
ness in Japan, made the company experience no small 
difficulty in getting cargo. he large amount of 
materials purchased abroad by the Japanese Govern- 
ment enable the difficulty, however, to be largely 
overcome. 

The American service has been changed from a 
monthly to a fortnightly service. The number of 
steamers employed on the route has therefore been 
increased from three to six, and they are made to call 
at Shanghai both on outward and returning voyages. 
The homeward voyages had been affected in conse- 
quence of the decline of the ‘shipment of flour from 
America to Japan and China, but, the outward and 
homeward voyages being put together, the average 
bulk of the cargo’ per steamer was, on the whole, 
larger than that during the preceding two half-years, 
The proceeds, however, were smaller, owing to the 
unavoidable lowering of the freight rate. 

In the Australian service there was no perceptible 





voyages suffered by about 35 per cent. compared with 
the preceding half-year, owing to the state of the 
home market and the consequent caution of Austra- 
lian merchants in shipping their goods. In the 
Bombay service, the outgoing voyages continued to 
show @ favourable record, though the home voyages 
suffered severely owing to the inactivity of spinning 
business due to the North China trouble, The 
passenger traffic on all the lines showed a satisfactory 
result, the berths in all cases being fully booked, 
except in the American line. This latter fact was 
accounted for by a decrease in the number of working 
people going to America. y 

The directors of the nw are evidently deter- 
mined not only to extend its business wherever 
opportunity offers, but also to place it on a stable 


foundation. They point out that the progress of the 
world’s shipping demands the strengthening of the 
company’s business, when it is remembered how the 


leading steamship companies of the world. are vieing 
with each other to start any promising branch services 
with the idea of adding stability to their main services ; 
how, especially, they are devoting their attention to 
the carrying trade to and from China, and how all of 
them are endeavouring to build bigger and better-fitted 
vessels to attract customers. Should, therefore, the 
Nippon Yusen Kaisha fail to keep abreast with the 
times, it might find itself left behind. 





ALLOYS OF COPPER AND TIN. 
The Microscopical Examination of the Alloys of Copper 
and Tin.* 


(This is an Appendix to the Reports of the Alloys 
yen Committee. ) 

By Mr. Witt1am CampBELt, B.Sc. (Durham), of Columbia 
University, New York, late of the Royal School of 
Mines, London. 

(Concluded from page 64.) 

Fia. 54, page 93, shows the 64 per cent. alloy. There 
is a large increase in the bright Sn Ca, The dark con- 
stituent in places has lengthened out, sometimes forming 
long i bands dividing one area from another. 

Fig. 55 represents the 65 per cent. alloy. More than half 
the field is covered by the bright constituent. Sinuous 
bands of the dark have increased, whilst its granular 
structure has gone. Under Me powers a new atruc- 
ture is noticed in the white Sn Ou,. 

Fig. 56 shows this structure. it closely resembles a 
eutectic, and accounts for the lowest break in the cooling 
ancy horizontal branch of ¢ running from 65 to 68 per 
cent Ca. 

Fig. 57 shows the 66 per cent. Cu alloy f.c. There is 
a further increase of the bright constituent, the dark one 
being still in the form of eo masses and bands. 
The eutectic-like structure is still present in places, in the 
midst of the light-coloured constituent. 

Fig. 58shows the same alloy slowly cooled. It would 
seem that the dark constituent was endeavouring to 
arrange itself in definite directions. The eutectic is con- 
spicuous. 

Fig. 59 shows the 66 per cent. Cu alloy, quenched on 
break 1. There is a cell-like structure, not unlike Fig. 
52, with light-coloured walls or boundaries. The back- 
ground is com of a network of a definite character. 
Fig. 60 is the same quenched on solidification. The 
cell-like structure is marked, and the dark lines of the 
und are almost wanting. Hence we may assume 
that on solidification the structure is that of Fig. 60, but 
it immediately commences to chan 
Fig. 61 is the same, quenched below break 1. The cell- 
oe structure has gone, and this new one has taken its 

ace. 

sf Fig. 62, page 93, is the same, quenched below break 2. 

It has all the characteristics of the slowly-cooled alloy, 

excepting the eutectic. So that break 2 must mean the 

re-arrangement into the two constituents, and break 3 

the eutectic. 

Fig. 63 is the 66 per cent. Cu alloy, cast on an iron 

plate. Itissimilar to Fig. 61, and shows that the re- 

es into light and dark constituents has been 

‘orced. 


Fig. 64 is the same alloy as an ingot. Large areas are 
seen of black and white. In each area the black len- 
ticles are arran in a definite direction. There is no 
— of a eutectic. . j 
ig. 65 shows the 68.3 per cent, Cu alloy f.c. Ib is 

composed entirely of bright grains, more or less elon- 
gated. The alloy has been rather — etched, to show 
the form of thegrains. It has a conchoidal fracture, and 
is extremely brittle. : 
Fig. 66 is the same alloy, cast on an iron plate. I 
consists of polygonal ins similar to those seen in a 
ure metal. Each grain has definite boundaries, more or 
ess straight, and distinct orientation. Again, each 
seems abe made up of minute cubes, aby, es a black 
and white a) ce when deeply etched, like that of 
pure iron, his resemblance to a metal is further marked 
when viewed under a magnificaticn of some 2000 dia- 
meters, when each grain is seen to be built up of a net- 
work of grains arranged in a definite manner, generally 
asa skeleton with two axes at right angles: this skele- 
ton-like appearance of the secondary grains being due to 
the etching material, which has eaten deeper into their 
edges compared with their centres. : 

Fig. 67 represents the ingot of the same. The primary 


* Paper read before the Institution of Mechanical 
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THE MICROSCOPICAL EXAMINATION OF COPPER AND 


(For Description, see Page 95.) 


Fig. 80.—74 per cent. Cu, *.c., x 48 diams. v. 





* Fie. 78.—Reheated, Quenched, and Annealed. Fie. 79.—74 per cent. Cu, f.c., x 18diams. 0. 


78 per cent. Cu, f.c., x 18 diams. v. 
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Fia. 82.—Cast. Surface Section. Fig. 84.—76 per cent. Cu, .c., x 18diams. v. 


cent. Cu x 18 diams. v. 
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Fia. 87.—Reheated and Quenched. 76 percent. 
Cu, f.c., X 18 diams. v. 


75 per Fic. 83.—Reheated and Quenched. 75 per cent. 
v. 


Cu, f.c., X 18 diams. 





Fie. 86.—Quenched at Solidification. 
cent, Cu x 18diams. v. 


Fie. 91.—80 per cent. Cu x 18diams. »v. 


76 per 





Fic. 90.—77 per cent. Cu x 18 diams. 0. Fie, 92.—80 per cent. Cu x 18 diams. v. 





Centre. 


Fia, 94.--Quenched below Break 1. Fic. 96.—The same as Fig. 95. 


cent. Cu x 18diams. », 


80 per Fia. 95.—Quenched below Break 2. 80 per cent. 


Cu x 18diams. v. 


Fig. 100.—Cast and Annealed. 80 per cent. 
Cu x 18diams. v. 





Fie. 99.—Cast. Vertical Section. 
ew, Cu X 18 diams, »v, 


rl Fi@. 98.—The same as Fig. 97. 80 per cent. 


owe 


Fig. 88.—77 per cent. Cu, f.c., Surface, x 9 diams. o. 
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Fig. 81.—Cast Surface. 75 per cent. Cu, 
f.c., X 18 diams. v. 





Fia. 85.—76 per cent. Cu, f.c., X 48 diams. », 





Fie. 89.—Surface Section. 77 per cent. 
Cu, f.c., X 18diams. »v. 


Fig. 93.—Quenched Liquid. 80 per cent. 
Cu x 18diams. v. 








Fig. 97.—Surface Section. 80 per cent. 


Cu x 18diams. v 





Fic. 101.—85 per cent. Cu x 18 diams. *. 
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grains are larger than in the above, but are built up of 
secondary grains or cubes as before. The alloy thus has 
every appearance of a compound. _ ‘ : 

Fig. 68 is the same alloy on solidification—that is, dur- 
ing break 1. Irregular rounded grains or patches of a 
dark material ore 0) then de — Under a oe 
magnification (Fig. 69) these dark grains are seen to pass 
gradually into the light material, which is composed of 
fine short needles. e whole represents a transition 


which becomes complete on the second break. ; 
68.28 to 74.5 per cent. Cu.—Immediately the copper is 

increased above 68.3 per cent., the second eutectic makes 

its appearance, enveloping the polygonal grains of Sn 





Fig. 102.—85 per cent. Cu x 30diams_v. Fie. 103.—90 





Fie. 106.—95 per cent. Cu, Surface, x 
18 diams. 0. 


Fig, 110 section tHRouGH 
CRUCIBLES & CONTENTS 
FOR FURNACE COOLING 
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A. Alloy. 8 Charcoal 
C.Charcoal & Churceal Powder 


Fig. 110.—Section through Crucibles and 
Contents for Furnace-cooling. 
A. Alloy. B. Charcoal. 
C. Charcoal and Charcoal Powder. 


Cu, As the copper increases, the grains split up into 
Veins and dendrites, which attain their full lovigeuan 
in the neighbourhood of 72 per cent. As the total copper 
increases, the eutectic increases also, the veins of Sn Gn, 
gradually disappear, and, finally, the dendrites go, 
leaving the mass entirely made up of eutectic about 
75 per cent. Cu. The alloys are best studied when 
furnace-cooled. Their surfaces above about 71 per cent. 
Cu are seen to consist of a network of dendrites or 
skeleton crystals, resembling those seen on the surface 
of @ pure metal. This network continues right up to 
the copper end of the series. Tt- was soon noticed 
that the internal structure of the alloys from 70 to 75 
per cent. Ou showed no trace of those dendrites, and 
80 the surfaces of several were rubbed down and 
Polished, so as to lay bate their internal structure. In 
— case it was the same as that of the centre of 
the alloy, which shows that these dendrites have split u 
a re-arranged themselves after solidification, and all 
ab remains of them is this surface structure. Quenching 





Fig. 107.—97.5 per cent. Cu x 18 diams, 


Fig. 111.--1 per cent. Cu, f.c. 





Fig. 115.—40 per cent. Cu. 


proves that the second and third main breaks (branch e¢) of 
these alloys mean re-arrangement into dendrites and 
eutectic, but there occurs asmall break just below break 
1 which is difficult to explain. It leaves the outer curve 
at 68.3 ved cent. Cu, and rans horizontally to about 74 per 
cent. It seems probable that it takes p! in the solid 
also, because the appearance of the alloys quenched on 
solidification and quenched between this and break 1 are 
identical, 3 

Casting masks the structure of the alloys in the lower 
percentages, and nothing but the bright veins in a darker 
ground mass can be seen under low powers. Under 
higher powers, however, the usual character can be seen. 





Fie. 104.—-Surface Section. 
Cu x 18 diams. 


per cent. Cu x 18diams. v. 


v. 


Fig. 112.—5 per cent. Cu, J.c. 


Fie. 116.—40 per cent. Cu, fic. Fig. 


About 73 per cent. Cu traces of the skeleton crystals 
seen on the surface of the furnace-cooled alloys can be 
seen in the centre of the ingot. They appear dark and 
structureless, as if they had not been able to resolve them- 
selves into their two constituents. 

Re-heating the furnace-cooled alloys to .700 deg. Cent. 
(1292 deg. Fahr.) and quenching them produces a struc- 
ture similar to that of the cast alloys. Annealing after 
such a treatment restores the original structure. 

Fig. 70, page 93, shows the 72 per cent. Cu alloy f.c. 
Large areas are seen with bright boundaries and centres, 
composed of bright dendrites and rounded grains, set in a 
dark matrix, which is the eutectic. : 

Fig. 71 is the 73 per cent. Ca f.c. The bright boun- 
daries are getting smaller and the dendrites fewer. _ 

Fig. 72 is the surface of the same, cut and polished. 
Etching has brought out the structure of the surface 
crystallisation, and shows ib to be complex. : 

ig. 73 is the 73 per cent. slowly cooled by 53 dia- 
me‘ers v. 











Fig. 108.—Top of Chilled Alloy. 
cent. Cu, f.c., X 18 diams. v. 





Fie. 
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117.—40 


Fig. 74 is the same alloy quenched on solidification ; 
the dark grains of a rounded or irregular shape occur in 
a — matrix. Their relation to the first and minor 
breaks has not been settled as yet. 

Fig. 75 is the same alloy quenched at 650 deg. Cent., 
below these two b but above those of branch e. 
It shows a mottled ap ance of light and dark, thé 
whole being studded with minute white grains. It shows 
that the action commenced in the upper breaks is incom- 
plete, and that the white dendrites have been forced out as 
white grains, 

Fig. 76 shows same alloy quenched at peer + Cent. 
| below the second main break. The structureis the same 





= 





99 per cent. v. 


v. 


Fic. 105.—90 per cent. Cu x 18 diams. 


Fie. 109.—70 to 80 per cent. Cu, f.c., x 


65 per 
18diams. v. 


~ 





Fig. 114.:—20 per cent. Cu, J.c. 


113.—10 per cent. Cu, f.c. 





Fig. 118.—45 per cent. Cu, fc. 


r cent. Cu, Hori- 
zontal Section. 


as the furnace-cooled alloy, but larger. The ground mass, 
however, under ordinary powers, does not show a eutectic 
structure. Hence the second main break means the 
separation out of the veins and dendrites, and the last 
that of the eutectic from the ground-mass, 

Fig. 77 shows the 73 per cent. alloy cast as an ingot. 
It is a view of the upper part of the centre of a vertical 
section. The darker parts are the remains of the surface 
crystals of a slowly-cooled alloy. ‘Under higher powers 
the structure of the remainder is the eame as that of a 
slowly-cooled alloy. ; 

a 78, page nts the furnace-cooled alloy 
which has been re-heated to about 700 deg. Cent., quenched 
and annealed. The annealing has not ‘been carried’ far 
enough, and so we get a transition state between aslowly- 
cooled alloy and one cast or quenched. ° 

Fig. 79 shows the 74 per cent, Cu alloy.f.c. The whole 
mass consists of eutectic, which crystalli i 

ains or with irregular boundari 

istinct orientation. The alloy is rather brittle, bub cuts 


re 








EAR SRT ide 5 esac emaMipae a me 


98 


ENGINEERING. 


[JAN. 17, 1902. 








and polishes well. The bright veins have entirely dis- 
appeared, but here and there throughout the alloy patches 
of she dendrites remain. They are few in number, how- 
ever, and show that the eutectic is almost reached. 
Fig. 80 shows such a patch in the 74 per cent, alloy f.c. 
The general form of these dendrites is a three-rayed star. 
Many stars go to each patch, but in one patch all the 
stars are set alike, and so a regular mesh is formed. 
75 to 100 per cent. Cu.—When 76 per cent. Cu is pre- 
sent, two new constituents make their a rance, and the 
alloy assumes a yellow tint. It loses its brittleness. In 
section we find yellow grains, surrounded by a bright 
white border, set in the second eutectic, in which small 
bright white grains also occur. Now this eutectic of the 
76 per cent. alloy is much la: in character than the 74 
per cent. Cu specimen, and this may account for the fact 
that the eutectic rises some 30 deg. Cent. as it 
passes from 74 to 75 per cent. es 
As the total copper is increased the yellow grains in- 
crease, forming dendrites and skeleton crystals, the white 
borders and grains merge together, and the eutectic de- 
creases, till at abont 90 per cent. it disappears. The 
yellow grains become darker and darker (contain less 
and less tin in solid solution), till they reach copper colour. 
The light borders diminish and disappear, about 95 per 
cent. leaving copper dendrites behind. These dendrites 
vary in composition from centre to outside, and so the 
centre etches a darker colour. These dendrites darken 
with increase of copper till 100 per cent. is reached, when 
we have the characteristic structure and colour of pure 


copper. 

When the alloys are furnace-cooled, the structure is 
much enlarged, and the nature of the alloys becomes clear. 
Casting, on the other hand, masks the character of the 
alloys, and tends to make the copper grains solidify, con- 
taining @ considerable quantity of tin. In this way the 
eutectic can be made to disappear considerably below 90 
per cent. 

Quenching shows that the upper break corresponds to 
the solidification of the copper; break 2 to the solidifica- 
tion of the ground-mass, which splits up into a eutectic 
when branch e¢ is reached. The meaning of the small, 
almost vertical, branch of e running from 75 to 77 per 
cent. Cu is not quite certain, but it most probably is 
due to the separation of the white grains from the ground- 
mass, as seen typically in the 76 per cent. Cu alloy f.c. 

Figs. 81_ and 32, page 96, show a 75 per cent. Cu cast 
surface. Large dendritic crystals are seen with distinct 
forms. On cutting and polishing this surface no sign 
of these crystals was seen, but the alloy ap; granular, 
each grain being surrounded by a border of harder matter 
which polished in relief. The difference is, probably, that in 
the softer parts the eutectic has separated out, and in the 
border it has been unable to do so. 

Fig. 83 is the same alloy re-heated to a pasty condition 
and quenched. The | crystalline structure formed 
on the surfaces of these alloys has been set up, but the 
quenching has prevented it from re-arranging itself. 

Fig. 84 shows the 76 per cent. alloy f.c., in which 
— and white grains make their appearance for the 

rst time. 

Fig. 85 is the same by 53 diameters v. The three con- 
stituents, the yellow grains of copper, the white 
grains and borders, and the eutectic, are easily dis- 


“% page 96, shows this all hed at solidi 
% , shows this alloy quenched at solidi- 
Pt Small well-formed yellow dendrites occur in 


what — to be a homogeneous matrix, which has 
been unable to arrange itself. Ib possesses a minute cell- 
like structure, however. 

Fig. 87 shows the 76 per cent. f.c. alloy, re-heated to 

ty and quenched. It resembles Fig. 83 in structure, 
ut within the centre of each arm of the crystals small 
rounded grains can be seen. 

Fig. 88 is an example of the surface structure of one of 
these alloys, the 77 per cent. f.c. 

Fig. 89 is the same, cut through the crystals, polished 
and etched. It ey shows that the crystals have 
re-arranged their in structure, and under a slightly 
higher power the eutectic. is recognised. That the 
dendrites of copper have formed first is not evident in 
this alloy, but in the higher pesca ond it becomes clear. 

Fig. _—— the per np wd dh pa vor 
centre. @ alloy is composed of polygonal grains, an 
each has a definite orientation and structure. 

Fig. 91 is the 80 per cent. Cu slowly cooled, whilst 

Fig. 92 shows the same alloy which has taken a con- 
siderably longer time to solidify. The dark copper 
dendrites and grains have considerably inc in 
number and size, the amount of eutectic has 
decreased proportionately. 

Fig. 93 is the same alloy when quenched. Small 
irregular grains of copper are seen in a dark matrix, which 
ap to be structureless. 

ig. 94, page 96, is the same alloy quenched below 
break 1. Large dendrites nd skeleton crystals of copper 
are seen in a structureless matrix. 

Fig. 95 is the same quenched below break 2. In places 
the matrix is structureless, but in general it hasa ficoes 
structure of the eutectic. 

Fig. 96 is the centre of the same etched with hydro- 
chloric acid, and so the copper dendrites appear whitish 
in colour. Te shows the fibrous ap ce of the eutectic, 
as if its formation been f 

Fig. 97 is the surface of the 80 per Cent. Cu alloy cut, &c. 

Fig. 98 is the same, and shows that with this percen' 
of copper the dendrites of copper have directed the 
formation of the surface skeletons. It is possible that the 
alloy may have set as a whole at the upper break, and 
that the dendrites of copper may have formed at break 2, 
but this hardly with the fact that break 1 increases 


The alloy is very tougb, cuts well, and polishes easily- 
Fig. 100 is the, last alloy annealed at about 750 deg. 
Cent. The alloy has re-arranged itself markedly. The 
eutectic can now be seen, and the copper dendrites have 
grown considerably. This seems to add weight to the 
view that break 2 corresponds to the separation of the 
copper. 
_ Fig. 101 shows the 85 per cent. Cu alloy. The eutectic 
is becoming less, and the copper increases. : 
Fig. 102, page 97, is the same under a higher magnifi- 
cation. The alloy has been very slowly cooled. _ 
Fig. 103 is the 90 per cent. alioy, and shows an increase 


of Cu. 

Fig. 104 is the same, cut through the surface. : 

Fig. 105 is the same very slowly cooled. No eutectic 
can be seen, only the copper skeletons with their white 
borders. 

Fig. 106 shows a 95 per cent. surface, and the charac- 
teristic structure of the alloys in this region. 

Fig. 107 is the 97.5 per cent. Cu alloy, and has the 
usual structure of impure copper. 

Fig. 108 represents the uualloyed top of a 73 per cent. 
alloy. It contains some 35 per cent. Sn, 65 per cent. Cu. 
The structure is quite distinct from that of the ordinary 
65 per cent. Cu alloy. 3 

ig. 109 shows an alloy made by pouring molten tin 
into molten copper, and allowing them to diffuse in cool- 
ing. ‘The whole range of alloys from 70 per cent. to over 
80 per cent. Cu is seen at once. 

Fig. 110, page 97, shows the method of making the 
furnace-cooled alloys; it is a section through the two 
crucibles and their contents. The whole was placed in a 
fire, and when the alloy had melted, the fire was damped 
down with ashes, dampers were shut, and the whole 
allowed to cool slowly. 

Figs. 111 to 118 show sections of the alloys 1 to 45 per 
cent. Cu. The difference in structure of the Figs. 115 
and 116 is due to the furnace.-cooling of the latter. Fig. 117 
has been very slowly cooled, and is intermediate between 
the two. The difference between Fig. 116 and Fig. 118 
is also marked. 





THE CONSTRUCTION OF FLYWHEELS. 
The Design and Construction of Flywheels for Slow-Speed 
Engines for Electric Lighting and Traction Purposes.* 
By Mr. A. Marsuatt Downtk, B.Sc. (Member). 


In all mechanisms such as the steam engine, where 
reciprocating motion is transformed into rotary motion, 





the effort producing that rotation is bound to vary in 
amount, no matter how constant the force producing the 


Fig. 1. 
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coincide with, or bear a direct ratio to, the demand. In 
the design of apparatus for the transformation of mech- 
anical into electrical energy, the question of uniformity of 
speed in the prime mover is # vital one, and the fulfilment 
of the conditions above mentioned is subject to the proviso 
that the velocity of rotation must be kept as nearly as 
possible constant, or at least must only vary within cer- 
tain defined limits. In order to ise these conditions 
flywheels. and governors are employed, each having a 
special function to fulfil. 
P — pO torent a nee ~~ cs camp of 
ywheels to low-s engines for electric lighting 
and traction atte briefly discussed. 

In engines for driving electric generators, either for 
lighting or power, the need for speed regulation is, perhaps, 
greater than for any other class of work, and the fluctua. 
tions in the external load are ter and more sudden 
than in any other. service, with one or two exceptions. 
The duty of the flywheel is to control the tendency to 
change of s due to any inequality in amount of 
internal effort in the engine, and the function of the 
governor is to limit the variation which arises from 
change in the amount of the external load. The op 
of this ‘ened is confined to the part undertaken by the 
flywheel. 

An ordinary reciprocating engine performs one com- 
plete cycle of operations, so far as we are presently con- 
cerned, in two strokes of the piston, or one complete 
revolution of the crankpin. During that time the effort 
or pressure on the piston changes from a maximum at 
admission toa minimum at release; and again on the 
return stroke from a maximum at admission on the oppo- 
site side of the piston toa minimum abt release on the 
same side. At the same time, the component of that 
effort, resolved tangentially to the crankpin circle, varies 
in a somewhat similar manner; but this ‘‘crankpin 
effort,” as it is called, is modified by the finite length 
of the connecting-rod and the inertia of the reciprocating 
and rotating parts of the engine. The effect of the finite 
length of the connecting-rod is to produce the maximum 
effort on the crankpin, at a position on the crankpin 
circle nearer the inner dead centre than would be the case 
were the connecting-rod of infinite length ; and the change 
of effort is more rapid and less symmetrical throughout 
the revolution. The influence of the inertia of the re. 
ciprocating parts is important in all large engines where 
the moving parts have great mass and their actual velocity 
is considerable, although the number of revolutions in a 
given time may be small. The effect of inertia may be 
considered -as a force acting in opposition to the steam 
pressure at the inner dead centre, and in conjunction with 
it at the outer dead centre. This aspect of the subject 
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COEFFT. OF FLUCTUATION OF ENERay=—— =.07 


(86a) 


change of effort. Further, in all systems where energy is 


In order that the s 
is important that the supply should as nearly as possible 





in magnitude, whilst break 2 decreases. 
Fig. 99 is the 80 per cent. Cu cast, vertical section. 


* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland. 


COEFFT OF FLUCTUATION OF SPEED IN FLY ee Aa — {003 
CORRESPONDING TOTAL WEIGHT AT 19 FEET DIAMETER— baw 


compound vertical i 
dicated horse-power, the cylinders being 28 in. and 58 in. 
in diameter respectively by 48 in. stroke, with a steam 


COMBINED CRANK-EFFORT DIAGRAM | Sette i. 46 ieeaaoiae ta 
FOR COMPOUND VERTICAL CONDENSING ENGINE 7 
CYLINDERS 28” AND 58”x 48” STROKE 
1.H.P. 1650—-INITIAL PRESSURE 165 LBS. ABSOLUTE 
RATIO OF EXPANSION=13 
WEIGHTS OF RECIPROCATING 
PARTS—H P. 6600—L.P. 7150 LBS. 
CRANKS AT 90° 
* REVOLUTIONS PER MINUTE—84 
MEAN ENERGY IN ONE REVOLUTION =646,000 FOOT-POUNDS 







RETURN STROKE 
L.P.C. Diagram 


30j—| 45 





reciprocatory motion ; and a corresponding acceleration, | may be much more clearly explained by the help of actual 
positive or negative, occurs simultaneously with the examples. Figs. 1, 
ar 1 . 3 diagrams, prepared 
utilized the demand is necessarily subject to fluctuations. | ex 
m may be as efficient as possible, it | it will be 


2, and 3 show actual crank-effort 
from large compound and triple- 
pansion engines of the type under consideration, and 
r fitable to examine them briefly. 

Fig. 1 shows a complete crank-effort diagram for 4 
ne designed to develop 1650 in- 
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CONSTRUCTION OF FLYWHEELS. 


L.P.C. Diagram 
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RETURN STROKE | 


COMBINED CRANK-EFFORT DIAGRAM FOR 
COMPOUND VERTICAL CONDENSING ENGINE 


CYLINDERS 28” AND 58"x 48” STROKE 
LH.P 1650—INITIAL PRESSURE 165 L8S ABSOLUTE 
RATIO OF EXPANSION—13 
WEIGHTS OF RECIPROCATING PARTS— 
HP 6600—LP 7150 LBS 
CRANKS AT 180° REVOLUTIONS PER MINUTE 84 
MEAN ENERGY IN ONE REVOLUTION= 
646.000 FOOT-POUNDS 
COEFFT OF FLUCTUATION OF ENERGY=.14 
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COMBINED H.P. AND L.P /& \2 LINE|OF MEAN ENERGY, 5S NN 
INDICATOR DIAGRAMS é Vs o oe f 
Se % 
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j ‘ S 
° x >) c 
68, — a € 
E ic 
oz — Ps CHF Cony MEAN CRANK PRESSORE INE 
20 E pa Pa NI a 2 
>O 
Fig.3. 2 LY 
35 
oO 2 
4 > 
m = 
| COMBINED INDICATOR DIAGRAM 
} fa & eo 
A 
COMBINED CRANK-EFFORT DIAGRAM FOR - 
TRIPLE-EXPANSION VERTICAL CONDENSING ENGINE 
CYLINDERS 26” ANO 38” AND 63”x 48” STROKE 
1.H.P. 1650—INITIAL PRESSYRE 164 LBS. ABSOLUTE 
RATIO OF EXPANSION—13 ways 
WEIGHTS, OF RECIPROCATING PARTS— —”' «.”" 
} H.P. 4400—1.P, 4480—L.P. 5300 LBS 














}ressure of 150 Ib. 
revolutions per satan, “The « 


and the connecting-rod is five cranks in 


length. 


steam is superheated and the clearance space is small, so | relative positions, and the exh: 








inch, and a speed of 83| that the curve of expansion will not fall greatl below 
e cranks are at right angles, | that obtained in an ideal indicator diagram. The indi- 

i SThe cator diagrams have been drawn for each cylinder in their 
aust line of the high- 


CRANKS AT 120° REVOLUTIONS PER MINUTE 84 
MEAN ENERGY IN ONG REVOLUTION= 

646,000 FOOT-POUNDS , 
COEFFT. OF FLUCTUATION OF ENERGY=-030 


ressure cylinder and the admission line of the 
eee cylinder computed in the usual 
manner, ne regard to the receiver volume. 
The mass of the reciprocating ss 

to be concentrated at the radius of the -pin 
circle, and moving with a velocity correspon 
ing to the normal speed of 83 revolutions per 
minute, produces forces of 35,000 Ib. at the inner 
dead centre and 24,000 Ib. at the outer dead 
centre for the high-pressure cylinder, and 40,000 Ib. 
and 28,000 lb. respectively for the low-pressure 
cylinder, which have been reduced to pressures per 
square inch — area, and plotted to the same 
scale as the indicator diagrams are dra The 
net pressures at various points throughout both 
strokes—which to a complete revolu- 
tion—allowing for influence of inertia, have been 

4, resolved tially and normally at the corre- 
sponding points of the crankpin circle, and the 
actual value of the bial effort at each point 
set out from the n circle as zero line. 
The combined effort due to both cylinders in their 
selative position fen Sees Autres, SoS ee 
venience plotted on a straigh eq length 
yeni cadeesues oF tan: edie Hea 

base. It is evident that the area included i 

the figure A B C D, giving as it does the in 

the uct (effort x space), will be the measure of 

total work done by the engine in one com 

tion. Further, we can choose a straight line of 
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pound, by Bocleté Alsa- 
cienne de Construction 


Miennique. fms penecatne, Sy 


Thomson - Hous- 








Flywheel 30 ,, » on lighting 





amaximum SS velocity of about 100 ft. per second, 
which woul rrespond to about from 80 to 90 fb. per 
second on the mean circumference, the maximum stress 
due to centrifugal force then being about 1000 Ib. per 


100 
Then 
TABLE I.—Particunars RecaRDING FLYWHEELS FoR LIGHTING AND TRACTION ENGINES. \ Fou; (1) 
; 6 1 1. q sala, Saat 
és aHEe 
So ae | 3 Senet. es 
ption ot |= (Output of Gene-| Total Weight of |= (3 1 . 29 (2) 
DESCRIPTION OF ENGINE. Generator. ge EE. FE oo 2 E rile |S REMARKS. ; . 
md SETI2 lee E=—(V.-V; 
gs o2elg 23) , 
5) 82 8/05/09) 
a ate 6 W (va+v,) (¥e-¥) 
Vertical titan Ft | be ne raed 
pou hy Mesers. Three-phase | °o 0 ( 2 1 ) 
Allis andOo, Cylindeis || iterator, by | |gqgo| (2500 KW. |Fiywheel 100 tons |) | 45,| 1 (As made for Glasgow 
42 in. and _“~_ by 60 in. Thomson-Hous- 3400 E.H.P. | Rotor 50, | la : 5 { Corporation Tram- =2Eq. . ‘ (3) 
60 in. ton Company way Power Station. A 
stroke. 75 revolutions E 
per minute. but == K; 
Horizontal 4-cylinder tan- : w 
éom tri coegentien, © nt ba 2E 
the rnburg a 
nes ring Company. Thves-phase 1700 K.W. Flywheel gene- 1 | (As exhibited at Paris, 
linders: 274 in., 43} in., Alternator, by ;|2800 {z } 3 5 |.022) — lighti kw 
’ gi Helios E.C. Co. J 2300 E.H.P. rator, 76 tons 2500 — on lighting 2E= 
454 in. 2 
stroke. i revolutions / WVv,_kw 
verti al side id 9 q 
ertical side-by-side com- 
be: iterator, 8, | . 
Rngincerng - Compan 24a) {1500 KW RO otoe 90 |b a5 or | ta, ( Moca ending adWatw 2. 
| ners So i. "34 io. “cue ene 2000 EAHLP. |CO. rotor 28 ,, 1 al and one - half on ? int, 
stroke. 2 revolutions | | \by Schuckert Co. { = From which it will be seen that the mass of the fly- 
‘ per minute, Nias | wheel i ¥ directly ——— to the a — 
ertical 4-cylinder tandem tion of energy and the horse-power, and inversely pro- 
Mia Sana | | FAs exhibited ab Paste; portional to the coefficient of variation of velocity and 
i od en apn and | loo) { 1600 K-W. | Flywheel 39 ,, 3.6). | aa i 900, on lighting | the square of the _— It would thus be economical of 
80 in., 6 in, and Halske gene- {|~ | (2200 E.H.P. |Rotor 32 ,, =i material to run flywheel with a high peripheral 
~ hatgg mm ty nn8 0 | dno © sana tere te talanetons af War toon. 
tions, Jranks a n 
Vertical cross - compound, b As exhibited at Paris, | Sectional area of the rim, and varies as the square of 
hy Société Francais de fe _ 1000 K.W. | Fiywheel 69 2 fi 1900, on lighting | its linear velocity, the maximum safe speed of a flywheel 
Cylinders Sain, and in. {alternato jie 1760 { 1450 EHP. Rotor 24” |¢ 45 |-065) load, but, intended | is limited by the strength of the material composing it. 
ty astnrtrnesrorevo.[| tn Company J] af a lad pp 


{ Direct-current 
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— cm {1250 E 

48 - ae. on coat acta ciattal 
ere r minute. 

Vv ertical 8 _ a side com- 


\ 24|0 - | ples exhibited at Paris, 


P. |Rotor a 
| 








faa 2 and So Ltd. ite: b 1620) { 1060 K.W. Flywheel rotor 2.8.07 | 1.|fA8 being made for 
Oylinders, 28, in. { steraiorsty } {140 EL, — | |870)\ Blectric Lighting. 
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58 in., by 48 in. sea. 
84 revolutions per — 
Vertical cross-compound 
by Messra. D. Stewart 
and Co., Limited. Cy- 
Jinders 22 in. and 44 | 
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Three-phase 
emaiee. by | | 
800 





| 
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Thomson - Hous- 
by 42 in. stroke. 0 re- ‘ ton Company 
volutions per minute. J 


‘Tape IL. —Fluetuation of Energy. 


Values of K supposing 











eae ne | sigth 
j | of | 
| Two | Two | Three Connect-| Remarks. 
Ona | Cranks | Cranks | Cranks ing-Rod. | 
Crank. atRight) at at 
Angles. 30 Deg. ett 
-1052 | .01055 +» | 09325 Infinite Uniform pressure 
-1245 | 0814 | «gS | «0088 Six i. on rl racer] Inertia 
az | .0600 «16.023 ive [Actual di 
cranks | Inertiaincluded. — 
-1358 , .0418 oe 0115 Four (Uniform pressure. 
cranks | 
. 108 ee Not given H. M.S. Nelson. 


| : | Cotterill, p. 229.. 
Tasie IIl.—Fiuciuation en Crank Effort. 

















rir Pe Fy eae ee 
sa. | Op. 
Ratio ¢ ee y| ae exe Pts: 
ae fa| oO CRs og a8 =e | Remarks 
ean 4 ef ea a> =] | 
§& £8<|\ 28 EO%e) 65 | 
Maximum) 1.57 | 1.112... 1.047 Uniform pressure 
Minimum | 0 | .785, 07 } Infinite on piston. | In- 
| ertia neglec 
Maximum) 1.62 [1.82 | .. x4 Four \Unitorm pressure 
Minimum 0 -785| .. 794 f | cranks | on a. In- 
4 | ertia neglected 
Maximum] 2.09 | 1.415 1.62 ) Five Actual diagram. 
—— 0 | _ ; 0 738 f | cranks Rare oe 
aximum; .. ° lotthes Not 
Minimum | .. 6 | | ) given | Cotterill, p. 229. 








effort which, if drawn pa S to the base A D and 
bounded by the vertical E and D F, will — 
an area equal to that of the figure above mentioned ; 

this will be equal, or bear a constant ratio, to the ote 
load, sup’ to be uniform. 

This line of actual effort is seen to cub “on line of mean 
effort in 8 points—l, 2, 3, 4, 5, 6, 7, 8 Between any 
consecutive two of these points the effort on the 
reaches a8 maximum or a minimum value, and the area 
included between the actual effort line and the mean 
effort line from one point to the next is called a fluctua- 
tion of energy. The beet of these areas, be it posi- 
tive or negative, is lied the fluctuation of Scone. 
and the ratio of this quantity to the total work done 
in one revolution is called the coefficient of fluctuation 
of energy, and is denoted in what follows by the letter x. 


500 K.W. |Flywle1 33 tons | |} 45 00a 
EH.P. | Rotor 10 ,, 





| 
| 
ee (" made for Glasgow 


Corporation Power 
| | | Station. 











Sex 


lf we consider the effecs this fluctuation of effurs he 
on the s of the engine, it will be seen, on referring to 





Fig. 1, that at the a ter io of the revolution the effo-t 1 


is less than the mean, but is increasi ing. Until the effo: t 
reaches the mean, energy is abstrac from the engine 
ata greater rate than 1b receives it, and the velocity of 
the moving parts will decrease. As soon as the effort 
exceeds the mean, energy is imparted to the moving parts 
at a greater rate than it is extracted therefrom ; and their 
velocity will thus increase until the effort again reaches 
the mean, when the velocity will have reached a maximum 
value. During the time which elapses until the actual 
effort. curve again cuts the mean line, the velocity again 
diminishes to a minimum at that point, and so on through- 
out the revolution. Each flactuation of energy will have 
its corresponding change of speed in the engine, and the 
range of speed — will depend on the mass in the 
moving parts and their capacity for storing energy. By 
far the largest mass in the mov ing system is that of the 
flywheel, and the problem to be solved in flywheel design 
is the determination of the dimensions and mass of a fly- 
wheel, such nt it shall be able to store or give out an 
amount of energy equal to that represented by the area 
of the largest s obnation of ay while theo tm in 
speed from one fixed limit to another, the limits pens 
ee nA eleas te mentees of the class of wor 
which the engine is 
Bsfore proceeding further with the subject we will 
turn to Figs. 2 and 3, which give crank-effort diagrams, 
obtained in the same way as Fig. 1, for a compound 
engine with two cranks at 180° and a triple-expansion 
engine with three cranks at 120°, 
power and designed for the same purpose as the one 
aforementioned. It is only necessary to point out that 
the coefficient of fluctuation of energy in Fig. 2 is much 
larger than in Fig. 1 and much smaller in 1 Si 3, as will 
ily be seen by comparing the relative 
The question of the weight of the + tans ot to fulfil 
certain conditions can be simply ee as a mathe- 
matical formula involving the use of certain constante, 
— values will be given 
E be the total energy stored in a flywheel of weight 
uy (su to be concentrated at the radius of 
gyration at moving with a mean peripheral velo- 
city of V, feeb per 
AE the talaien « of flywheel suey or energy stored 
in the flywheel when changing from the minimum 
velocity V; through V» to the maximum Vs, 
= Som work done by the engine in one revolution, 
an 
q the coefficient of speed variation oe between 
the maximum minimum limits 


th of the same | +p, 


square inch. 

The value of the coefficient g depends on the service to 
which the engine is put, and sometimes on the practice 
of the makers of the plant. For ordinary lighting loads 
with continuous- — plants, the coefficient q generally 
varies from 35 to z}y5. For alternators in llel on 
lighting loads, g varies from 335 to 300; and for traction 
work the value is cong Boag x60 tO sho» or even more. 
For example, Messrs. S Freres say ,'}, for lighting 
and ,}, for traction. Continental makers in general do 
not ask for such great regularity as American and Britich 
makers, as may be seen from a comparison given in 
Table I. The flywheels i in American traction engines 
give values of from ,{, to ,i,, aud the writer knows of a 

recent case in which a British firm of electrical engineers 
—" a regularity of ;}, for alternators on a lighting 


The quantity or ratio g is sometimes expressed diffe- 
rently in connection with electrical work as a certain 
number of ‘electrical degrees” of variation per impulee. 
This method is very largely ay in America, and, 
the writer — was first used by the General Electric 
Company, of New York ; but the. two methods of ex- 
pression, although different in. form, are identical in 
substance, as the following “ares will show. 

In a multipolar generator having p pairs of poles, the 
number of degrees described by each pair of poles i in one 
cycle is 360, so that the total os Ba of electrical degrees 
described is p.x 360 per revolution. In a compound 
engine, such as we have under consideration, the number 
cf impulses per revolution is four, so that the number of 


degrees described in one impulse is ox 
If @ is put for the permissible total variation expressed 
in degrees, we have a ratio S = oe’ which should corre- 


spond with ‘‘g” as given above. 
A common In for 9 is 6°, a 3° increase or lag from 
the] mean, and this in a 60-pole generator would give a 


value of S = ix 30 or z}5, @ result which agrees closely 
with g as adopted in good American practice. 

The coefficient of fluctuation of energy is perhaps the 
most important factor in flywheel design, and the most 
difficult to determine; and it is mainly for this purpose 
t crank-effort ort diagrams must be constructed. 

Tables IT. and III. give numerical results for fluctuation 
of energy and noe of effort, deduced from the dia- 
grams in Figs. 1, 2, and 3, and from the sources which are 
mentioned in the last column. 


(To be continued.) 








Ca yp eg AT ees A start has —e 
made in the er department of large works whi 
Messrs. Robert Stephenson and Co., Limited, have had 
in course of erection for ape than a year past at Dar- 
lington. The works, it is unders be chiefly 
eng: in locomotive building, and will probably, when 
com and in full operation, employ over 2000 people. 
At present there is only a portion of the works completed, 
ad it is expected that by March the company will be 
mpleying 1000 men. The works are at a an 
oa lying portion of the town. It is unders that the 





company proposes to build 500 houses i in the locality. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComrinepD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are — tn italics. 

Copies of Specifications may be ined at the Patent Ofice Sale 

mch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of advertisement of the eager of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months the date of 
the advertisement of the acceptance of a Complete Specification, 

ive notice at the Patent Office of opposition 
atent on any of the grounds 


ELECTRICAL APPARATUS. 


916. G. Stevenson and W. H. Farnsworth, Not- 
t' Incandescence Lamp Supports. [4 Figs.) 
January 15, 1901.—Ap; tus according to this invention, and by 
means of which lateral and vertical adjustment of an incandes- 
cence electric lamp can be secured, comprises a lateral metal wire 


Pig. Fig.2. 














$46 


stretched across the apartment, a flexible conductor by which the 
lamp is suspended, and an peice ye metal clip attached to a 
cord grip, the cord grip being used to hold the flexible cord with 
the lamp at any desi: ee and the spring clip to retain the 
point of suspension at any desired part of the lateral wire. (Ac- 
cepted November 27, 1901.) : 

23,385. E. A. Claremont, Kuutsford, Chester. 
Cable-Reeling Machine. [3 Figs.) December 21, 1900.— 
This machine is intended to facilitate the even winding of electric 
cables on to the drums on which they are packed for transport. 


m ry 


Fig. 


















































Means are provided by which the axis of the drum can be tilted 
and horizontally rotated so that at the completion of the a 
of each layer the drum can be set in a new position which 

ensure the even winding of the succeeding layer. (Accepted 


November 27, 1901.) 
mp 2126, J. A. Fleming and Marconi’s Wireless 
Telegraph Company, Lond Wireless 


; ited, on. 

Telegraphy. [1 Fig.) December 5, 1900.—In wireless tele- 
— apparatus producing Hertzian radiations of great energy 
erived from a series of T coils excited by discharges from a 
werful high-tension transformer, the from the trans- 
Ormer usually tends to assume the form of an arc, useless for the 
end in view, unless means, such for example as an air blast blow- 
ing across the discharge path, are used toconvert the discharge 
into one of a disruptive nature; moreover, such an arc when 
formed is apt to consume an inconveniently large amount of 
energy. According to the provisional specification, in order to 
prevent such an arc from absorbing so much energy a second 
transformer is used in series with the primary of the first Tesla 
transformer, the second transformer being provided with two 
resistances in itssecondary circuit so proportioned that when both 
are in circuit in parallel an arc is ced across the first Tesla 
Spark gap ; but when only one is in circuit, the other being cut 
out by meansof a signalling key, the arc ceases, and disruptive 





discharges giving rise to signalling radiations occur. Apparatus 
of this kind is described in the final specification, but it appears 
that the use contemplated for it is very similar to that of an 
ordinary choking coil in series with a transformer, variations 
of inductance in which is entailed consumption of oneaey in a 
resistance, serving to permit and rer the conversion of 
enough energy by the first Tesla transformer to start or 
stop the production of a desired electrical effect in its 
secondary circuit; the desired effect in this case being 


oda 


22126. 











the production of a spark discharge in the first Tesla 
gap. an arc not being at any time formed. The first claim 
broadly: ‘In alternating-current apparatus for generating 
electric oscillations for the purpose of wireless telegraphy varying 
the current in the primary circuit of « transformer which is per- 
manently closed by varying the impedance of a coil or coils in 
circuit with it.” Itis not stated whether the invention might con- 
sist in the application of a transformer with a rheostat in its 
rimary circuit to wireless telegraphic uses. (Accepted November 


7, 1901.) 

23,543. W.E. Ayrton and A. W. Fithian. London. 
Storage Batteries. [4 Figs.) December 24, 1900.—Accord- 
ing to this invention, and as b ly stated in the complete (final) 
specification, an accumulator plate is constructed “in such a 
way that a sheet of material not acted on by the electrolyte, or 
7 the electric current, has conductors of lead or of other suit- 
able metal or alloy on one side of it metallically connected with 





conductors of lead or of other suitable metal or alloy on the other 
side of it through the perforations in the sheet.” An electrode is 
described in which an inert perforated plate is surrounded by a 
frame of lead having lead cross-bars which are connected throu; 
the interstices of the plate by interlaced lead wire, the whole 
electrode being afterwards pasted and ‘‘formed” in the usual 
way. (Accepted November 27, 1901.) 


21,629. W.du B. Duddell, London. Producing or 
Reinforcing V: Currents, [3 Figs.) November 29, 
1900.—This invention provides ‘‘a method and means for the 
conversion of electrical energy obtained from a source of direct 
current into the energy of varying or alternating currents 
which are sympathetic, or of controllable frequency, co’ ing 
of utilising a specific conductor connected to a source of direct 
current in such a way that the said specific conductor shall 

















form part ofthe circuit in which the varying or alte: cur- 
rent energy is required, the af id specific conductor being of 
Fwg.7. Fig. 2. : 
— 
= 
BY Fig.3. f . 
ja CEN 
=< 








such a character that the ratio of the change in the current 
agg through the said conductor to the corresponding change 
in the potential difference between the terminals of the said 
conductor is a negative quantity.” The sympathetic conductor 
may be an electric arc, a Nernst filament, or a vacuum tube. 
rents of oscillating character produced by these means may, it 
is stated, be used for wirelses telegraphic signalling with greater 
advantage than can those induced Yd disruptive discharges and 
which are in groups of waves rapidly decreasing in amplitude. 


(Accepted November 27, 1901) 

20,072. T. A. Edison, N.J., U.S.A. Storage Bat- 
teries, [4 Figs.) October 8, 1901.—This invention relates chiefly 
to storage oaks of the kind in which the active matter on the 
oxygen plate is nickel or cobalt oxide. The spongy iron metallic 
electrodes previously used are replaced with electrodes of zinc 
plated on magnesium, and worked in an alkaline solution capable 
of dissolving zinc oxide. Valuable properties are claimed for the 
magnesium grid — which the zinc is deposited; and it is stated 
that although it is not attacked in use, yet it prevents the zinc 
eo pies deposited partly as hydroxide. (Accepted December 


22 286. The British Thomson-Houston Company, 
Limited, London. Switches. E . Figs.) December 7, 1900. 
—This invention relates to electric switches of the kind which are 
liable to stick owing to arcing, and according thereto the switch 
action comprises. a ‘‘lost motion connection,” whereby ‘‘ the 
actuator can have a free movement at first, and will then, if 





the contacts are stuck together, impinge against the switch 
portion to positively force the switch contacts apart, against 
their tendency to stick.” The invention is described in re- 
ference to a switch for the surface contact ae | system set 
forth in the ication of British Patent No. 20,501 of 1897, 
but is claimed broadly and in detail in twenty-one claims, in 
which there is dlecrianination between the contacts being liable 








to stick, liable to cohere, liable to adhere, liable to be caused to 
cohere, liable to be caused by arcing to be stuck together, and 
liable tostick together. Claim 13 is broadly for ‘‘ the combination 
with an electric switch of an electromagnet for closing the same, 
and a mass of magnetic material which fails by gravity when the 
magnet coil is open-circuited, to force the switch open.” (Ac- 
cepted December 11, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

2192. R. T. Glover, London. Dry Gas Meters. 
(5 Figs.) January 31, 1901.—Dry gas meters according to this 
invention are provided with a recess or partitioned space in 
the upper part for receiving the index mechanism, which is 
made removable so that it may be detached for testing without 








aes. 

















(2792. 


opening the meter. A loose coupling between a strap in the 

meter and the first axle of the index train serves to transmit 

motion from the bellows to the counting and indicating mecha- 

nism. The retaining latch for the mechanism may be sealed in 

place. (Accepted December 11, 1901.) 

2225. W. J. Crossley, Manchester, and J. Atkin- 
Cheshire. Gas Prod 


9 
8. 


son, Marp ucers. [5 
pops A 1, 1901.—A heat interchanger, such as is used witha 
gas producer for heating fluids going to the furnace and cooling 


in 
the’ gases leaving the same, according to this invention com- 
prises a vertical cylindrical multitubular device, in which the 
tubeplate at the lower (and in use the less heated) end is not 
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attached to the shell, but is extended downwardly into a liquid 
seal, so that expansion of the tubes is free. The upper end of the 
cylinder, forming the outer wall of the combustion gas entr 
chamber, may be perforated and plugged opposite each tube end, 
in order that the plugs may be separately removed and a spiral 
cleaner whose shank just fits the plug-holes introduced for clearing 
the interiors of the tubes without stopping the flow of gas. 
(Accepted December 11, 1901.) 
GUNS AND EXPLOSIVES. 

22,922. G. Edwards, Chorley, Lancs. Holder for 
Detonators. [3 Figs | December 15, 1900.—This invention 
has for object to le greater facilities for complying with the 
requirements of statutory rules and orders year 1900 
r to the use of detonators in mines, and more to 
Section 4, Sub-Sections A and B, whicb deals with careful 
handling of the detonators. It is well known that such deto- 
nators are charged with a very high ex) ive, and that they are 
so small that a frequently become lost, with the result that 
they may be accidentally exploded with disastrous results. To 
obviate these disadvantages a case is provided, and it be in 
bock form and having the lining made of some soft ma’ 








Seyi ae Pups tor mee 


AER ON SS Ay Be Bn seal acd 








102 


ENGINEERING. 








= 
as felt or chamois leather, divided into small cells of the size 


of the detonators, these divisions or cells being connected together | and illustrated in reference to the breech action set forth in the 
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with a band of elastic or else stitched so as to nip each detonator 
when in place. An additional inside covering folding over the 
detonator pockets is provided. (Accepted November 27, 1901.) 

18,785. F. Muller, . Gun Car- 
riages. [4 Figs.) September’ 20, 1901.—In this gun carriage 
the wheels are of disc form, and turn with their axles on pivots 
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in order that they may be set at angles of 45 deg. with the gun 
axis, so as to form shields for the gunners. The wheels may be 
recessed to provide chambers in which stores can be carried. 
Accepted November 27, 1901.) 


oun egg hy ] August 16,” 1901 aes c = 
arr 8. u 8 .—In this gun carriage 
the frame and trail are in aaeahes of the wheel axle, the trail 
extending in the same direction as that in which the gun points. 
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The gun may be connected by means of vertical trunnions with 
the wheel axle, and in such manner that it can be turned hori- 
zontally within the axle, and vertically with the axle within the 
bushes ofthe wheels. (Accepted December 11, 1901.) 

21,343. C. Davis, Wa D.C., U.S.A. Armour- 
Piercing Shell. [2 Figs.) tober 24, 1901.—In order that 
the weight of an a shell may be carried as 
much as ble on the axis of penetration, that the shell may 
be strengthened transversely at the zone of greatest strain, and 
that when burst by its charge it may split up into many portions 


Fig 2. 





the fore-end of the shell for about half the length of the cavity 
is according to this invention provided with a core, cross-shaped 
in section, and of considerable weight. There are three claims, 
the first of which is for ‘‘ A shell made of a single piece of ma- 
terial, having a central rear powder cavity, with a plurality of 
axial chambers | erred from said powder cavity towards the 
head of the shell.” (Accepted December 11, 1901.) 


519. Sir C. Ross, Bart., Balnagowan. Ross, N.B. Hifie 
Breech Action. [6 Figs.) January 8, 1901.—In order to pre- 





























vent the extractor from slipping off the rim of a jammed cartridge 
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but unlocked when pushed forward. The invention is described 


specification of British Patent No. 2002 of 1900. (Accepted Decem- 
ber 4, 1901.) 


MINING, METALLURGY, AND METAL 
‘ ‘WORKING. 


Any J. Prestwich and The Protector Lamp and 
Lampe. [5 Figs.) December 20, 1900.—This invention relates 
to miners’ lamps of the kind described in the specification 
of British patent No. 8007 of 1892, and its object is to allow 
the separate removal of the shield outside the wire gauze, 
so that the latter may be examined by the person in au- 
thority at the bottom of the shaft. In the lower ring which 
holds the lamp glass a hole is bored, through which is in- 
serted a vertical rod or bolt, whose lower end rests upon 
eT iscked, it bolts th py "ioc wean ad 
on and locked, olds the ion. e upper en 
of the bolt passes through and extends above a lug projecting 





from the upper ring of the glass frame. A projection from this lug 
passes into a bayonet slot formed in the lower edge of the shield, 
and similar on from this ring also pass into similar slots, 
so that the shield can be taken off and replaced, and held firmly by 
@ partial turn. In order, however, to be able to lock the shield 
when desired, a sp catch is fitted inside it, and opposite to the 

of the sliding bolt before mentioned ; but this catch will only 
hold the bolt when the shield has been turned the full — of 
the bayonet slots. The lamp man, after trimming, filling, lig ting, 
and locking the lamp as usual, 5 the shield in Pinos, and, with- 
out locking the latter, hands it to the miner. en the miner 
arrives at the bottom of the shaft, and gives his number to the 
fireman, he also hands him the lamp. The fireman can then re- 
move the shield, and, after inspecting the gauze, replaces the 
shield, and turns it until the top of the bolt passes the edge of the 
catch, which will then spring downwards and lock the bolt in 
place. (Accepted November 27, 1901.) 4 


430. RK. Berlin. Metallising with 
Precious Me January 8, 1901.—A process of reducin 
metals upon non-metallic substances, and limited in the title an 
claims to “‘ precious metals,” accord! to this invention consists 
in the use of a solution of a compoun: of a precious metal with 
aliphatic sulphur derivatives—“that is to say, with sulphur 
derivatives of alcohol radicals, aldehydes, and ketones of 
the fatty series—particularly with so-called sulphine salts, 
their nitrates and nitrites.” The solution, for example a 
“ bromoformic solution of nitrated ethyl sulphide ——. is 
applied to the article to be metallised while at a fluid temperature, 
and the article is then heated until the solvent volatilises and the 
metallic compound is decomposed. It is stated that the reduc- 
tion is ual, and takesplace at a temperature lower than that 
requ for carbonising, and that the metal deposited is quite 
—. adherent, dense and brilliant, and may be burnished, 
welded, or otherwise worked. The process may be used for pro- 
ducing mirrors, automatic telegraph transmitting strip, incan- 
descence mantles or filaments, &c. (Accepted December 11, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,302. W. Fairweather, Glasgow. (The Babcock and 
Wilcox Company, New York City, U.S.A.) Water-Tube 











Boilers. [2 Figs.) September 13, 1901.—This invention relates 


headers. According to this invention economy in space is effected 
by flattening the curves in such headers, and by making them of 
square section, they being disposed in the boiler in such manner 
that a maximum number of water tubes of standard diameter can 
be connected to them. The tubes are connected to the headers 
in clusters, and there is in the header opposite the end of each 
cluster of tubes a hand-hole or aperture, provided with a detach- 
able cover. (Accepted November 27, 1901.) 


1764. P. Porges and J. Novak, Konigsfeld, Mo- 
ravia. U' Superheated Steam. January 25, 1901.— 
Steam is according to this invention superheated more highly 
than has heretofore been usual, and before admiesion to the high- 
pressure cylinder is used for intermediate superheating of the 
steam passing between cylinders. The invention appears to have 
for object the utilisation of superheated steam at a temperature 
too high for direct use in a reciprocating engine. (Accepted 
November 27, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


14,955. M. Oecertz, Mouhet - Rethersteg, Semmany. 
Sail-Reefing Appliances. [2 Figs.) July 23, 1901.—In 
this improved reefing _— the working lever is made 
laterally movable on its pivot bolt in cheek pieces which are 
at their lower end kept farther apart than is required for the 


Fig.2. 








ratchet wheel, by interposing a ring for the purpose of providing 
a free space for the reception of the pawl end of the lever when 
the same is laterally displaced in order to take it out of contact 
with the ratchet wheel, and to admit of the release of the main- 
sail boom. (Accepted November 27, 1901.) 

,Germany. Screw 


18,357. J. H. Bauer, Flensburg, ‘ 
Propellers. September 13, 1901.—In order to prevent fouling, 
and to decrease surface friction and corrosion, ships’ propellers 
according to this invention are enamelled all over, or at least on 
the propelling sides of the blades. Any ordinary high-class fire 
enamel is used. (Accepted December 11, 1901.) 


21,256. R. Harvey, Glasgow. Continuous Defe- 
cators. [3 Figs.] November 24, 1900.—According to this inven- 
tion defecators for the clarification of sugar are ‘‘ arranged verti- 
cally and parallelly in a stepped manner,” so that they can be 
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worked continuously. An oscillating vane in combination with 
a series of parallel vertical zinc plates is used in the lower 
chamber of each vessel when the syrup is treated electrolytically. 
(Accepted November 27, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Furnaces AT Hopoken. —The Antwerp Blast-Furnaces 
Company is about to build six blast-furnaces, with a.capa- 








in preference to ejecting it, according to this invention means are 
provided by which the extractor is locked when moving rearwardly, 





to boilers of the kind in which water tubes take into serpentine 


city of 350 tons each, at Hoboken, near Antwerp. 
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28-FT. BORING AND TURNING MILL. 


CONSTRUCTED BY MESSRS. WILLIAM SELLERS AND CO., 


(For Description, sce Page 112.) 


INCORPORATED, PHILADELPHIA. 








THE INSTITUTION "OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday last, 
the 17th inst., at the Institution House, the Pre- 
sident, Mr. W. H. Maw, occupying the Chair. 
There was an exceptionally large attendance of 
members, every seat in the theatre being occupied. 


CoMPOSITION OF THE COUNCHEL. 


The minutes of the last meeting having been read 
and approved, the President said that the next 
business was the nomination of candidates for mem- 
bership of the Council. Before these nominations 
were made, however, he wished to draw attention 
to a proposal which the Council was about to bring 


forward—namely, a proposal to increase the number | 
of ordinary members of the Council. It was desirable | 


that the centres of engineering industry throughout 
the kingdom should be well represented on the 
governing body of the Institution. At present the 
Council included the President, six vice-presidents, 
and fifteen ordinary members, in addition to the 
past-presidents. It was proposed to increase the 
number of ordinary members to 21. He added that 
the members would receive a statement on the 
ay we oo a a dealing with the 
‘ter would be proposed at the general meeting, 

to be held on February 21, whee Vite would ; 
adequate opportunity for a discussion. His present 
ere were merely introductory, and were only 
esigned to draw attention to a matter which was 
of some importance. The Secretary having read 








| 





out the names of those who were put forward as 
candidates, the President invited any member pre- 
sent to add to the list of those nominated for elec- 
tion. No other candidate being put forward, Mr. 
Maw declared the list just read to be that of candi- 
dates for election. The following are the nominations 
for the vacancies caused by the usual retirements : 
President: William H. Maw, London. Vice- 
Presidents: Bryan Donkin, Reigate ; Edward P. 
Martin, Dowlais. Members of Council: Henry 
Davey, London; Edward B. Ellington, . London ; 
Sir William T. Lewis, Bart.,- Aberdare; Right 
Hon. W. J. Pirrie, LL.D., Belfast ; Sir Thomas 
Richardson, Hartlepool. All of these have offered 
themselves for re-election, and have been nomi- 
nated by the Council. The following nominations 
have also been made by the Council for the elec- 
tion at.the annual general meeting. Members of 
Council: Henry Lea, Birmingham ; James Man- 
sergh, F.R.S., London ; Mark Robinson, Rugby. 


Mopern Macuine Mrruops. 


The ase set down for reading and discussion | 


was by . H. F. L. Orcutt, the title being 
‘Modern Machine Methods.” This paper we 
commence to print in full in our present issue. 

In opening the discussion, the President said 
that the paper dealt with a great number of points 
that needed careful consideration, and many of 
these were points on which more than one opinion 
might legitimately be held, so that the paper 
afforded the basis of an excellent discussion. Mr. 
Orcutt had placed on the platform a number of 
most interesting samples of work, and some of 
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the tools and gauges mentioned in the paper; and 
|before the discussion was commenced, he (the 
President) would ask the meeting to accord the 
author a hearty vote of thanks, both for his paper 
and for the great trouble he had taken in —— 
together the articles exhibited. This was carri 
by acclamation. Mr. Maw then called on the 
author for any remarks he wished to make as sup- 
plemental to the paper. \ 
Mr. Orcutt said he hoped members would con- 
sider, in discussing his paper, that the title was 
most comprehensive, and covered a very wide field. 
For this reason he had been obliged to leave out 
altogether a good many subjects that might be 
considered to come legitimately within the scope of 
the Paper, and, beyond this, he had not treated 
even those matters dealt with as fully as would 
have been possible had time been unlimited. There 
was doubtless a good deal that might be ssid in 
extension or explanation of nearly every point 
raised. He hoped members would remember this 
in passing judgment on his work. He had, how- 
ever, striven throughout to be prac’ ical, and to this 
‘end had kept two chief considerations in sight : 
| Firstly, that what was needed was work that should 
be as cheap as possible, so that it were good ; and, 
|secondly, that those points should be considered 
| which were generally most neglected. There were 
| subjects upon which he had not touched, such as cost- 
keeping, the — system of remuneration to 
workmen—and he was glad to see present: Mr. 
Rowan, of Glasgow, who had done such good. work 
in this direction—and various other matters. . 
| Mr. J. H. Wicksteed referred to that part of the 
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paper in which the author had compared heavy 
milling to planing. The author had said that in 
roughing-out work he had known cases where the 
milling machine had saved 75 per cent. in time, 
as compared to the planer. An illustration was 
given in the paper which showed a small lathe-bed 
being machined by a milling cutter. It would be 
noticed that this lathe-bed was of the Y type, and 
no doubt if the work were largely duplicated, 
there might be a great saving in attention effected 
by the milling process, as compared with planing. 
But ordinary English lathes have not Y supports, 
but flats. Mr. Orcutt had stated that with the 
milling cutter the rate of feed which can be com- 
monly used varies from 2 in. to 6 in. per minute. 
In roughing out lathe-beds the cutter is, perhaps, 
23 in. wide, and removes from jin. to 4 in. of 
metal, with a feed of about 34 in. per minute, the 
peripheral speed of the cutter being about 45 in. 
per minute. Lathe-beds, the paper continued, are 
roughed out in this manner at about a fourth or 
a third of the labour cost that which would be 
entailed by the use of the planer. Mr. Wick- 
steed gave some details of planer practice bear- 
ing on this question. He said that with a 
good English planing muchine, working on an 
ordinary lathe-bed, 10 square feet per hour could 
be machined by one tool-box. That would be with 
good, hard metal. There was no reason why there 
should be an idle stroke, as it was easy and simple 
to make the cut both ways. A lathe-bed had, 
however, two faces, each of which would be, say, 
6 in. wide ; and if two tool-boxes were used, the 
rate of the machine would be 20 superficial feet 
planed per hour. If the work were done in the 
milling machine with a rate of advance of 3 in. per 
minute, the area machined would be 15 square feet 
per hour. Another advantage of the planing machine 
was that the cutting tool would not spring vertically, 
as the milling cutter was liable to do when a wide 
surface was operated on at once, thus preventing 
the work from being finished as a true plane. 
The planing-machine tool cuts on the side, so that 
if it springs, it moves away from the work 
sideways, and the result is not affected so far 
as the finished surface is concerned; that is 
to say, vertical springing not taking place, the 

lane is more nearly true. This is important, for 
if the roughing cut is not approximately true, a 
third cut may have to be taken. For reasons such 
as these he disagreed with the statement that 
planing was being superseded by milling. Mr. 

icksteed had placed on the table a double-cutting 
tool-box for a planing machine. This device is of 
novel construction, with special arrangement for 
holding the tool steady, yet allowing it to swing 
clear on the return 2 Eg whilst the over-run 
would not be more than 6in. Armour-plates had 
been planed with machines having two cross-slides, 
each carrying eleven tools, so that there would be 
as many cutting edges as with a milling machine. 
The same device was largely used in planing frames 
of locomotives. Thousands of tons of plates were 
being planed on their edgés every week with double 
cutting tools. The plates:came from the makers 
sheared, sometimes with a good half inch to be 
taken off. Plate edge planing was carried on on 
a large scale. Sometimes the plates were bolted 
together and the edges milled ; but many who had 
tried the plan had gone back to planing. It took 
more time to adjust six plates in @ group than six 
single plates, and so it been decided as prefer- 
able to plane-one plate at a time. 

Mr. James Rowan, of Glasgow, agreed with the 
author that there is an increasing tendency to 
minimise hand labour and to reduce manufacturing 
to purely mechanical operations by the aid of 
accurate tools and fixtures combined with properly 
adapted machines. There was no denying, the 
a said, that machine work is rapidly taking 
the place of hand work, and although there was 
—s nothing new brought before the meeting 

y the author, there was in the paper a very clear 
indication of the methods which should be adopted 
by = came apne 2 oe: He —— — 
use of gauges and of grinding as two of the ing 
features of the paper. Limit gauges had not been 
used until lately to any great extent, but they are 
now being rapidly adopted, and their introduction 
could not be otherwise than beneficial in helping to 
produce good work. Grinding was also being fast 
taken up, and in many factories the process would 
prove a valuable aid to the lathe. The tool-room 
was another modern machine method, the advan- 
tage of which was becoming rightly appreciated, 











whilst the testing and handling of material by 
private firms would, in course of time, be largely 
adopted. All these improvements, the speaker 
pointed out, could not arrive all at once ; but they 
would come to this country slowly but surely. 
There were now many workshops in Great Britain 
which have adopted quite a number of the modern 
machine methods mentioned, and the number was 
rapidly increasing. Mr. Orcutt had, in many 
respects, an unequalled experience and training, 
no one being better acquainted with the subject of 
modern machine methods. So long ashe confined 
himself to general statements he excelled ; but in 
many instances, when the paper condescendei 
to figures, Mr. Rowan was obliged to confess, 
it surprised him. For instance, the author 
stated that ‘‘milling ia many cases easily re- 
duces costs 100 per cent. when compared with 
planing ;” that heavy milling ‘‘has the advan- 
tages of requiring little attendance and of turn- 
ing out work two or three times faster than the 
planer.” A statement, Mr. Rowan said, was not a 
proof, and when Mr. Orcutt said that milling work 
can be done two or three times faster than in the 
planing machine, the assertion needed to be quali- 
fied by an explanation of the surrounding circum- 
stances. The speaker, however, questioned the 
statement altogether in regard to general work, and 
he considered it hardly right to quote exceptional 
cases as representing an average. The paper said : 
‘‘The planer is a much neglected long-suffering 
machine, too often found in such dismal unfavour- 
able quarters that any attempts to improve either 
accuracy or quality of its product would be of 
little avail. Daylight and good foundations are 
commonly wanted in the planer department.” Mr. 
Rowan considered that the planer is not such a neg- 
lected and long-suffering instrument, but is a good 
machine, and is often as well located in workshops 
as other machines. When talking of smaller 
planing machines Mr. Orcutt might as well say 
that an immense amount of planing is being done 
on cutting speeds of from ft. to 25 ft., which 
might be done at 40 ft. to 60 ft., or any other 
speed might be given. It is not, Mr. Rowan said, 
the speed that controls the output of the» machine. 
It is a combination of feeds and speeds and depth 
of cut, and in quoting the capacity of a machine for 
doing work, these elements should always be taken 
into account together, and not separately. The 
questions of doing work on different machines are 
all comparative ; whichever way is the cheapest is the 
right one to adopt, and to determine which is the 
cheapest very accurate cost-keeping is required. It 
was, the speaker believed, often the want of this 
accurate cost-keeping which deceived engineers as 
to the cost of producing articles. He would con- 
sider, for instance, two machines—the vertical 
boring mill and the surfacing lathe. If these are of 
the same size, and both sufficiently powerful for 
the work to be done,. they can be run at 
the same speed, and the same feed can be 
taken off each. He would ask where is the saving 
to be effected beyond the fact that if the work re- 
quires to be lifted into the machine by a crane, it is 
laid on the vertical boring mill and the crane may 
be removed? On the face lathe the work requires 
to be hung by the crane until it is bolted up and 


set tosome degree of accuracy. It is in this opera- 
tion that the boring mill has the advantage over the 


face lathe ; but no engineer would believe that the 
boring mill will do double the work of a face lathe. 
No more accurate work can be produced in the 
one than the other, and they occupy about equal 
floor spaces. With modern machine methods the 


cost of the erecting department should be greatly | passag' 


reduced. There was no gainsaying that not only the 
cost of this department should be greatly reduced, 
but very much better work will be produced. Mr. 
Orcutt had enumerated in his paper the fittings 
which tend towards economy in shop practice, but 
it was necessary to be careful in this direction. 
Workshops had been built in America and other 
places which were magnificent monuments to the 
unstinted command of capital at the dis of the 
designer, but in output were altogether dispro- 
portionate to their cost. Buildings had been 
erected which might stand for a thousand years, 
lavatories and other conveniences for the men 
had been installed in numbers and quantities alto- 
gether unnecessary. In one large workshop in Ame- 
rica, built a few years ago, one washstand basin was 
provided for every man ; the latest practice has been 
one washstand basin for every ten men. It had been 
stated in the paper ‘‘care should be taken not to 





have too many machines or varieties of work under 
one foreman. Many successful manufacturers state 
that no foreman should have charge of more than 
40 to 50 men.” Mr. Rowan could not understand 
how any foreman can take charge of even 40 or 50 
men. Mr. Orcutt was good enough in his paper to 
take it for granted that a foreman in this country 
with 150 men under him receives a salary of 50s. 
per week. If inquiries were made, the speaker 
thought it would be found that the author was 
entirely wrong in his statement. Another passage 
in the paper was as follows: ‘‘there is a widely- 
spread and erroneous idea, particularly among 
European manufacturers who would emulate 
American manufacturers, that the latest methods 
cannot be economically adopted except where work 
is thoroughly standardised, specialised, and made 
in large quantities.” The author appeared to think 
that the manufacturers of this country were not in 
the same street with American manufacturers. A 
friend of the speaker who had visited America in 
1898 had written as follows: ‘‘ After all, I have not 
yet seen the place in our line of business which is 
better equipped in machine tools or buildings than 
our own.” [We understood Mr. Rowan to say here 
that this referred to a marine engineering works. | 
In other letters, he said, there were similar state- 
ments. It would be found, he continued, that in any 
well-managed modern workshop with good tools the 
tendency would be to standardise work ; big quanti- 
ties were not necessary ; in fact, in some businesses, 
such as the manufacture of marine engines, they 
were impossible. Undoubtedly, however, the ten- 
dency would be to concentrate work of a similar de- 
scription to definite machines. On the other hand, 
if a standard work were being produced in a well- 
managed modern engine factory, the tendency would 
be to provide special machines for doing the work. 
The author had left out a great many points which 
might have been introduced with advantage. No 
purpose, Mr. Rowan considered, would be served by 
referring to them at that time, but the principal 
element —the human factor — might have been 
more fully and more clearly dealt with than had been 
done under the heading ‘‘ The Apprentice Question.” 
The paper said that ‘‘unquestionably one of the most 
serious obstructions to the introduction and success- 
ful working of new machines and methods is the lack 
of knowledge and understanding of modern machine 
methods on the part of the workman. This is not 
due. so much, as is commonly supposed, to the re- 
strictions and regulations of trade unions, as to the 
ignorance, bad:management, and want of foresight 
on the part of the masters.” Mr. Rowan did not 
agree with the paperin regard to the first sentence, 
but he was in full accordance with him in the 
second. He was bound to confess that in dealing 
with the ‘‘apprentice question” he considered 
Mr. Orcutt had gone a bit off the lines, and 
that a little study of the problem would satisfy 
the author that the apprenticeship arrangements of 
this country, so far as engineering is concerned, 
are very good. ere was one other feature in 
the paper to which the author could not help re- 
ferring ; it permeated the whole composition from 
beginning to end. He took it for granted that Mr. 
Orcutt, when speaking ‘of manufacturers, of em- 
ployer; and of workshops, referred to those of this- 
countryyuntess-otherwise mentioned, and it was the 
absolute’want of knowledge‘of“modérn machine 
methods of our workshop managers to which refer- 
ence was therefore made, but the author did not re- 
frain from expressing his complete confidence in 
American manufacturers and workmen. In support 
of what he said, Mr. Rowan quoted a number of 
es from the paper. It could, the speaker 
continued, be quite well granted that many of the 
sad conditions which Mr. Orcutt quoted did exist.’ 
Some of them might be found in one shop and 
some in another. It was hardly possible that they 
could all exist inany one shop. Taking them right 
through, he did not believe.that the workshops in 
this country are in such a miserable condition as 
Mr. Orcutt would have us suppose.: At any rate, 
judging from the workshops which the speaker had' 
visited in the neighbourhood of thie Clyde, he shou!d 
say that many of the modern machine methods 
which were advocated in the paper were in use. 
If Mr. Orcutt believed that the workshops were 
in the condition he indicates, there would be an 
enormous outlet for our toolmakers, and a vast 
amount of work for them to do. In conclusion, 
he would congratulate Mr. Orcutt upon having 
treated the sunest of modern machine methods’ 
in such a manner.~ Every employer should study’ 
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the paper carefully. Our methods of manufac-| it was also needed that they should be straight, as 
turing were laid painfully bare before our eyes, | they ran at 10,000 revolutions to the minute. Fifty 
and the latest and most advanced procedure to one hundred thousand spindles were produced 
was skilfully advocated. If the methods, or every week in Lancashire. An instance of rough 
even some of them,. were adopted in places grinding was seen at Decauville’s Light Railway 
where they have not been in use, big results Works in France, which were visited by members 
would follow. ‘of the Institution in 1889, and where the taper 

Mr. Daniel Adamson, referring to the author's ends of rails were ground to form points and 


statements as to milling practice, siid that one switches. Turret lathes had been in use in. 


objection to milling the edges of boiler-plates was | textile machinery works for at least twenty years. 
that they often have bevelled edges. One point Makers were just commencing to introduce auto- 
made by the author was where he said in his paper matic machines with magazine feed, but it was 
that grinding for cheap and accurate work had only | doubtful if these would make any saving in cost. 
been introduced during the past few years. Mr. | It was stated in the paper that one man would make 
Orcutt had evidently overlooked the Lancashire | three pieces in a lathe while three men would be 
textile machinery business. A few days previously needed for working on one piece in the forge. 
the speaker had been in a works which had been | The speaker would like to know what class of work 
running 40 to 60 years, and in speaking to the men was referred to. In regard to automatic machines, 
there they raid they did not remember the time experience seemed to show that softer material was 
when any other method than grinding had been in needed for their application. That naturally lent 
vogue for cotton spindles. The blanks were taken in | itself to quick production, but was not so good for 
the rough, or black forging, and ground direct. This , wear and tear ; moreover, working up from the bar 
was done by the grindstone, which was preferred led to waste of material. 
to emery wheels, although the latter were used At this point the President adjourned the meet- 
in pointing the ends, the operation being like that ing until Friday, the 31st inst., when a special 
of grinding lathe centres. The machines dealt meeting will be held to continue the discussion. 
mg rere ee in. long, and worked up to | 
4tmit of half a thousandth of an inch; as the) et F : 
spindles are tapered, the work is the more difficult. ‘about to. bo tomuiiebed Glue Beene : par gs 
t was necessary to make them interchangeable, and Portugal, and Mozocco. 









































THE NORTH-SEA CANAL, THE YMUI- 
DEN LOCKS, AND THE PORT OF 
AMSTERDAM. 

(Continued from page 35.) 
II. Tae Exectric Workine oF THE YMUIDEN 
Locks. 

In deciding upon the question of motive power 
for the large lock, the Government proceeded 
with great and commendable caution. Hydraulic 
power was applied almost everywhere, and worked 
satisfactorily ; yet there were some undeniable 
drawbacks, among which must be reckoned the 
difficulty of keeping the machinery in good order 
during severe winters. Glycerine will not freeze, 
and glycerine is used, therefore, in the hydraulic 
pipes ; but it is more expensive than water. Elec- 
tricity was recommended ; but nobody could point 
to any example of important locks being worked 
by electric motors, and this problem concerned the 
largest lock in existence. In June, 1893, the 
Minister for ‘‘ Waterstaat, Handel, and Nijverheid ” 
(Waterways, Commerce, and Industry) invited pso- 
jects for operating the locks. Thirteen plans were 
submitted to the committee, and four premiums— 
two of 1001. and two of 80/.—were awarded to four 
schemes, two of which were hydraulic and two 
electric. The successful competitors were at the 
same time invited to make certain alterations. 
After re-examination of the improved schemes, the 
joint tenderers of the electric design to which 
the higher prize had been awarded, Messrs. Figee 
Brothers, of Haarlem, mariufacturers of hoist- 
ing machinery, and, Messrs. P. H. ter Meulen 
and Co., electrical engineers, representatives of 
the Elektricitiits Actien - Gesellschaft, vormals 
Schuckert and Co., of Nuremberg, were asked to 
make preliminary experiments at Ymuiden. These 
two firms soon afterwards amalgamated to the 
Haarlemsche Maschinenfabriek vorheen Gebroeders 
Figee, whose works, considerably extended and re- 
fitted in thorough modern fashion, have borne 
the brunt of this inauguration of electric lock 
operation. For that it.was an inauguration, and 
that it meant very hard and anxious work-for many 
months, need hardly be emphasised. It fell parti- 
cularly on Mr. Hulswit and Mr. Dufour, under- 
directors under Mr. Figee, and on the electrician, 
Mr. Lohr, who had come over from the Schuckert 
Works. 

The preliminary experiments proved that the 
opening of a gate within 80 seconds against a water- 
head of 4 in. required an electric motor of 45 horse- 
power. The Minister first contracted with the 
Haarlem Engine Works for a plant to operate two 
gates, two sluices, and two capstans. After a suc- 
cessful trial period extending over ten months, the 
full contract was entrusted to the Haarlem firm, 
and the whole plant isnow—the approbation period 
being over—the property of the Government. When 
we consider that a breakdown in the great lock 
would shut out the large ocean steamers from the 
canal and from the Port of Amsterdam, which has 
made special exertions for the accommodation of 
the largest vessels, we can only approve of the wise 
caution exercised by the Government. : 
The large locks are fitted with three pairs of 
flood gates and three pairs of ebb gates, ig, ar 
twelve gate-leaves. They form floatin xes, 
built up of steel plates and angle-irons, and contain 
adjustable water-ballast chambers. The Holtenau 
and Brunsbiittel locks of the North-East Sea Canal, 





which we described in detail in 1895, were the last 
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left the switch chamber. The mechanism for mov- 
ing the gates is further illustrated in Figs. 12 to 16. 
The electric motoris a series-wound machine designed 
for 360 revolutions, slightly compounded for speed 
regulation. The motor is placed in a separate 
room to which we ascend by a few iron steps, the 
top of the staircase being 4 in. above the highest 
water-level ever observed ; watertight doors would, 
moreover, keep out any water. This room is at 
the back of the long passage, and the con- 
tinuation of the motor shaft passes through a 
stuffing-box in the partition wall (Fig. 12). The 


coupling between the motor shaft and its con- 
tinuation is elastic. The shaft bears two worms, 
one right-handed and one left-handed, to counter- 
balance any endwise thrust. The corresponding 
wormwheels — bronze, with cast-steel centres— 








Tun in oil boxes. To each of the two worm- 








16. 


wheel shafts is coupled a small pinion, set with 
double-helical teeth. The pinions engage with two 
large gear wheels, each consisting of two parts, a 
cast-steel centre, keyed to the shaft, and a cast- 
steel rim, which would slip but for the downward 

ressure of 12 screws, bearing against six blocks. 

he photographic view of Fig. 15 shows the two 
large wheels, the one pinion, and other parts of 
this haulage device for the chains, by the aid of 
which the gates, the sluices, and capstans are 
moved. 

The object of the friction - coupling just men- 
tioned is to protect the whole machinery, in case 
the resistance offered by the gates should be exces- 
sive. In that case the rim would simply slip. To 
the shafts, which are provided with steel roller 
bearings, are keyed chain sheaves, two for each 
shaft, which, when turned in either direction, pull 





four heavy endless chains, fastened to a carriage of 
cast steel, of which Fig. 16 gives a view. The car- 
riage runs with four wheels on two rails, and is 
further guided by two pairs of horizontal wheels on 
each side. The long boom which connects the 
carriage with the gate can be recognised in Figs. 
10 and 12. It is built up of four profile irons 
and is doubly hinged at both ends, as it has to 
describe a radial path and must be able to adapt 
itself to small variations in the level. The pull on 
the chains is balanced by means of equalising 
beams, hinged to the carriage, as we see in Fig. 14. 
In fastening the chains to the carriage, care is 
taken that severe shocks, caused by waves striking 
the gates, should not affect the machinery. The 
far ends of the chain attachments bear against 
heavy steel springs. At the outer end of the pas- 
sage the chains are slung round four guide sheaves 
on two shafts. Although these sheaves are pro- 
vided with pockets to prevent any bending of the 
chain links, the strain on the chains might still not 
be perfectly balanced. Hence one of the sheaves 
on each of the outer shafts has been made loose. 

When the motor starts, the carriage will be pulled 
inward or outward according to the direction in 
which the motor and, with it, the winch are turned, 
and the boom will push or pull the gate. Cut-out 
contacts have been located on the extremities of the 
carriage travel. Their action is instantaneous, and 
the gate will hardly budge by an inch, as soon as 
the current is cut off. If the cut-out should fail to 
act, the gate would strike against the brickwork or 
against the sill. But the springs, which are inserted 
in the chain fastenings, and the friction-coupling of 
the winch rims would yield, and the motor might 
spin on without causing any serious damage. If, 
on the other hand, the motor should for some 
reason fail to move, then the couplings on the main 
shaft could be loosened by hand, thus disconnecting 
the chain wheel shaft from the winch, and the upper 
shaft could be turned by hand from the capstan ; 
special gear wheels enable the lower shaft to par- 
ticipate in this motion. 


(Zo be continued.) 


THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Continued from page 71.) 

THERE is one reducing plant at Pachuca deservin 
special mention, for this takes the tailings from al 
the works locatedthere. The tailings run over can- 
vas tables set at an angle, the mud settles, and the 
heavier particles of ore in suspension are deposited 
on the canvas, and by washing are reclaimed. 
The owner expects to recover by this method 
300 dols. of silver per day, not to mention the 
mercury and silver in the amalgam, which the 
riffles catch. We trusted his expectations would 
not be disappointed, but there seems ample room 
for doubt on this point. When the crude methods 
shown in most of the Mexican mine operations, 
especially after the ore is obtained, are considered, 
the question naturally occurs, what will be the 
increase under the régime of the latest modern 
systems? The writer saw the flow from the treat- 
ment of these tailings, and it appeared to contain 
additional possibilities. The same state of things 
prevails in many other places. » Pachuca is ad- 
vancing rapidly, and already has electric motors at 
the mines, the power coming from a waterfall 10 
miles distant. There is also a school established 
in an old monastery, where mining engineering is 
taught, together with surveying, assaying, and 
kindred matters. This school contains a library of 
value, excellent laboratories, and a meteorological 
observatory. While at Pachuca some of the party 
decided to make an excursion to Tula, some 30 
miles by rail, and visit the Toltec ruins, which are 
among the oldest on the Continent, dating back to 
the seventh century. This place was the capitol 
of the Toltec race, and the ruins are covered with 
the shifting sands of 1200 years. The name they 
gave the place affords a good chance to discount any 
Welsh spelling, and must have tasked a man to re- 
peat in a hurry—Huehuetlalpallan. The one 
we saw was all that remained of an ancient 
temple, and is known as Casas Grandes. A plea- 
sant walk of over a mile, under a magnificent arch 
of enormous trees, brought us to an old Spanish 
bridge, dating back, as nearly as we could decipher, 
to 1 The ruins are on the summit of a high 








hill, and easily seen from the railroad station. At 
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the foot of the hill is a beautiful winding river, 
but between it and the ruins is a rank growth of 
prickly cactus, which plant is in decided evidence 
at the ruins ; the spikes pierced the leather of our 
shoes, and we had reminders of this visit for several 
days. On the Plaza at Tula, in the fronts of several 
houses, Toltec relics are to be seen, and in the old 
church is a baptismal font constructed of them. 
The rooms in the ruins were originally built on 
terraces of hewn stone, and some of the stones are 
enormous, leading the visitor to wonder by what 
contrivances they. were placed in position. The 
church itself was built to serve as a fortress. It is 
on a hill, surrounded by a thick wall at the foot. 
The building is 190 ft. by 83 ft., and has a tower 
125 ft. high, with battlements on the roof and 
on the walls. On our return to the station, 
the question of food made itself plainly felt ; 
but the only language available was, alas! one 
none of us could speak. The writer tried in vain to 
tell the Mexican deity who presided that fried 
eggs and chicken would be all we desired, for he 
thought these would certainly be satisfactory and 
not adulterable. Then also the walk over the 
sandy country had developed a thirst worth a 
fortune to a German student. In absolute despair 
we asked for beer, and found this was a universal 
term, for it was brought at once. Under its reviv- 
ing influence a search was made around the station 
for an interpreter, and the services of a German 
engineer soon made everything all right ; the eggs 
and chicken were soon ready, and proved most 
delicious. Numbers of our party who came in 
later simply pointed to our dishes, and the room was 
filled with the appetising odours of fried ham and 
fried chicken. e jotted down in our memory 
the useful names of these articles in Spanish, 
and employed them with decided effect and 
advantage. Our special train arrived about 
10 p.m.; we boarded it, and prepared our minds 
and bodies for the coming Sunday at Guada- 
lajara, towards which we were soon speeding, 
and where we arrived about 10 a.m. ‘By 
request,” as before, no programme had been 
arranged for us ; and after a hearty welcume by the 
officials and the brass band, the party were left to 
their own devices, and had to choose between a 
grand bull fight at San Pedro, and the celebrated 
ttery establishment adjoining the station: for 
Gaadaiadoos supplies most of the Mexican pottery. 
Many took in both entertainments, especially the 
pottery. The factory was packed all day long, and 
the difficulty of obtaining any attention would have 
been a source of some irritation if the engineers 
were not a very patient body, and extremely 
courteous and regardful of each others rights. 
Any ordinary body of tourists would have had a 
row, for all wanted nearly the same things, and the 
supply of the best articles was limited, The old 
Spanish proverb of ‘‘ Majiana” (to-morrow) pre- 
vailed here to a greater extent than at pad place 
we had visited, and it resulted in fewer sales and 
more disappointments, since the pottery had not 
prepared for our onslaught, and they could only 
tell us to call at that time which we could not 
possibly do. On Monday we visited the city orphan 
asylum, located on the summit of a hill which over- 
looks the city. The population of Guadalajara is 
over 100,000, and this building had at times 
2000 people within its walls. On entering, the 
visitor sees the patio, which is filled with beautiful 
flowers and fine trees of a tropical character—palms, 
bananas, &c. The great neatness of the place and 
of its inmates impressed us at once. e visited 
every part, even the kitchen. Although most of 
the inmates were children, yet there were depart- 
ments where old men and old women lived, and all 
were receiving tender care. There was a beautiful 
little chapel in one corridor, containing handsome 
paintings and decorations. The party were all 
assembled in a large room, and the stringed band 
composed of young boys and girls gave us some 
delightful music; while some of our party recip- 
rocated to another, but probably equally satisfacto: 
tune, by purchasing various articles of needlewor 
and drawn-work. Our visit had to be brief, for 
there was the cathedral to see—one of the finest in 
Mexico, and which contains a Murillo ‘‘ Madonna.” 
This was placed over a doorway in a room used for 
the vestments, and seemed singularly out of place. 
The light was not favourable, but even by it the gran- 
deur of the painting was distinctly visible. Afcer 


visiting several public buildings, the engineers were 
conveyed by mule-cars a few miles, and then changed 
to a curious narrow-gauge road, which ran up a 





hill and around sharp curves, in 
spite of the audible protests of a very wheezy 
but extremely effective engine. We were bound 
for the miniature cafion known as the Bar- 
ranca de Oblatos, some 1500 ft. deep, and where 
we were to have a Mexican lunch, and _inci- 
dentally enjoy the scenery. As to the last, it was 
grand. The cajion is about 100 miles in length. 
At the bottom is to be seen the Santiago River, 
which looks most diminutive from such a height, 
and villages could be seen at intervals along its 
banks. e cafion rises in terraces for the most 
part, although in spots it is sheer. A canal can 
also be ror with a power-house, and the mills of 
Guadalajara obtain power and light from it. The 
available power was stated to be 10,000 horse-power, 
and the present mule-cars of Guadalajara are to be 
replaced by trolleys. The lunch was the result of 
the attention and courtesy of the Engineers’ Society 
of Jalisco. It was served on the balcony of the 
restaurant, and overlooked the cafion. Everything 
was Mexican, and we tried all the dishes. The 
prevailing taste was of red pepper, which generated 
a desire for liquids. As we had not sampled the 
water, we confined ourselves to milder beverages, 
such as pulque, tequila, and champagne. There 
was provided also Scotch whiskey, cognac, and 
liqueurs ; in fact, every one’s taste was consulted. 
After the banquet we were delightfully entertained 
by a native dance, in which two very beautiful 
young ladies took part. The usual number of good 
speeches and replies were made, and the party 
returned to the city refreshed and delighted. There 
was a grand concert on the Plaza that night, and 
we left Guadalajara with the pleasantest recollec- 
tions of the kindness and hospitality of our hosts. 
The next morning we reached Guanajato, where 
we were received as usual, speeches and band- 
playing being the order of the day. The station is 
three miles from the town,. which seems to be a 
prevalent but inconvenient practice in Mexico, 
although valuable to the owners of the street 
railways. The usual mule cars were in attend- 
ance, and we proceeded at a very rapid pace up 
a steep hill, winding along the sata of a 
stream which looked as though it carried tailings 
in its waters. At one place we saw the process 
of making adobe conducted on the bank, the 
stream having been dammed to get the necessary 
water. The slabs, after being cut to the proper 
size and shape, were spead out to dry in the sun. 
All the labour was by hand. The town has an 
elevation of over 6000 ft., and is built in terraces. 
It had an Oriental look, and the streets were wind- 
ing and very narrow. The great burden-carrier is 
the patient burro, and droves of them, loaded with 
ore or any other material, even beams 20 ft. long, 
were to be met at almost every turn, and in some 
cases caused a blocking of the car tracks. The 
principal part of the town is around the Plaza, and 
is quite imposing. At one end is the theatre, 
and on one side is the club, to which we were con- 
ducted and told to make ourselves at home, which 
we did. The club is an attractive three-story 
building built around a patio, and has stone stair- 
cases. ere is 8a monument standing near, covered 
with cloth. Inquiry failed to elicit what it was 
or what it commemorated. It will not be un- 
covered till President Diaz can come and inaugurate 
it. We naturally thought how long such a state of 
affairs could continue in an American city, for this 
has stood this way for some years. At home 
we were quite sure the residents would have 
waked up some fine morning and found it had 
been unveiled overnight ; but the Mexicans are 

tient; moreover, no one could tell the probable 

te of its dedication. We were taken at once to 
the reduction works, which we found in process of 
reconstruction, due to doubling the stamp mills and 
modernising the machinery. The process is the 
usual one—pulverising, concentrating, and taking 
the result to the amalgamating pans. Adjacent to 
these works was an old mine, which had been 
worked for 100 years. The party passed through 
a tunnel lighted by electricity and over 2000 ft. 
long. Although the modern mining methods will 
be adopted soon, and shafts are being driven where 
electricity will be used, yet the present method is 
by peon labour. The miners are nearly naked, 
wearing only a breechcloth, and climb a steep stone 
staircase about 80 ft. high, carrying a load of ore in 
a sack on their backs which nF frighten any 
American labourer. We were told there was ore 
in sight worth 5,000,000 dols., but were not told 
who saw it. That this is a wonderfully rich 


very stee 





district there is not the slightest doubt. From 
1700 to 1800, 279,000,000 dols. worth of ore 
was extracted, in the next thirty years 86,000,000 
dols., and in the following years ending 1887, 
278,000,0C0 do's. The ore is principally silver. 
After an American lunch, and a good one, at 
the State College, the party went to the park 
of La Presa. We passed through narrow streets, 
«lways ascending, and some times having to 
wait for a clearing of the streets, to the resi- 
dence portion cf the city, where were many 
beautiful houses surrounded by extensive gardens, 
all laid. out in fine walks, with shade trees over- 
hanging. We then came to a wide gully, at the 
top of which was a high green hill, and at its foot 
a lovely park. Nothing more beautiful of its 
kind had been seen in our travels. The park was 
quite long; at least we found it so as we climbed 
the slope, and it completely fills the gulch. It is 
laid out in beautiful terraces, filled with rare and 
exquisitely coloured flowers, and the grass will com- 

re favourably with the best lawns in England. 
ts vivid green formed a fine contrast to the sky, 
which was so blue that no one but an artist 
would believe in its intense colour. A brook ran 
through the centre, interspersed with occasional 
waterfalls and small lakes, all bordered by great 
tropical trees. At the top of the park is a fine 
reservoir, with a sand filter bed, and surrounded 
by cut masonry, carved with taste and elaboration, 
A stone staircase, with handsome stone railing, 
leads the visitor to the edge of this lake, and from 
that point a view of the city extensive and beautiful 
maybe had. On either side of this park are the 
finest residences in the city. We remained en- 
tranced with the beauty till darkness began to 
come on, and we were reminded that the Governor 
was to receive us at the new theatre, which would 
be lighted for the first time, in our honour. We 
were also told to be prompt, because the supply of 
electricity was limited, and while we were in the 
theatre the town supply must be shut off, and it 
would not do to keep the people in darkness too 
long. The new theatre was a great surprise; there 
are few finer in the world. The balustrades and 
similar work are very elaborate and finished in 
gilt ; while the mural paintings are by celebrated 
artists, the scenery being the work of Herrera. 
In respect to this beautiful building, it is curious 
to note, though it has been completed for several 
years, it cannot be used until President Diaz 
formally opens it and dedicates it; but, like the 
statue already spoken of, must remain under a 
shroud. Our reception there was all the more 
complimentary on this account. The Governor's 
function was an interesting one, and we returned 
to our train for the night after the concert at the 
Plaza. The church of the Compaiia claimed our 
attention. This was commenced in 1747, and the 
foundations cost 100,000 dol. In the church of San 
Francisco was a picture presented by Philip II. of 
Spain, of the Lady of Gaudeloupe. Guanajato can 
boast of catacombs where there are rows of dead. 
Whether they are always decorously dressed in 
sheets is uncertain; but on the occasion of our 
visit this had been done; the effect was not at all 
happy, but no one was shocked, which was a com- 
pensation. The source of these mummies is rather 
curious. The dead are first placed in a tomb, and 
a sum is paid for five years’ entombment. If at 
the end of that period another payment is not 
forthcoming, the bones are either put in a pit, or, 
if the dry air has preserved the body, it is stood 
up against the wall in the catacombs. The next 
day the party were provided with saddle-horses 
and taken to the Veta Madre mines. One of these 
had a shaft 1600 ft. deep and 32 ft. in diameter, 
lined with masonry. The deepest mine is about 
1800 ft. in depth. The ore is silver, and is 
carried entirely on the burros. The climb was 
a steep one, and taxed the nerves and muscles of 
the party, but was accomplished without mishap. 
Another lunch at the State school, of the same 
excellence as the first, and a trip around the town 
closed the visit to this beautiful and hospitable 
place. We left it, as we did many others, with 
regret at the brevity of our stay and filled with 
the memory of many kindnesses. 


(To be continued.) 





Coat In Cutna.—A coalfield of great extent, yielding 
fuel of a high quality, will shortly be in full operation 
within a few hours’ steaming of S i. The new fuel 
lies in the province of Anhui, near Ngankin, the capital 
on the Yangtse, 
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ELECTRICITY AT THE RECENT 
BUFFALO EXPOSITION. 


No one thought of applying a very high standard 
of excellence to a limited exposition such as that of 
Buffalo, a city of only 400,000 inhabitants, and one 
that is not even the capital of the State to which it 
belongs. It is true Buffalo is situated at the head of 
Lake Erie, and is universally recognised as the 
Queen City of the Lakes. It is also true that the 
topography is attractive, that Niagara is near by, 
and that from the very heart of the city trunk lines 
radiate to every point of the com Yet, de- 
spite these natural and transportation advantages, 
few looked to finding within the precints of a. Pan- 
American exposition a comprehensive illustration 
of the development and recent applications of 
electric power; and no one dreamt of seeing an 
illumination scheme described as the most elaborate 
and brilliant ever contemplated, not excepting that 
of Paris, 1900. Yet so it was, as every one averred 
who studied the exhibits in the Electricity Building, 
or who tarried in the evening to see the illumina- 
tions. : 

The power required for these nightly displays 
came from the wheel-pits of Niagara, 20 miles 
away. At the bottom of these, ten turbines are 
installed, which drive off their vertical shaft as 
many generators in the power-house above. Each 
of the alternators has a capacity of 5000 horse- 

ower, thus aggregating a total output of 50,000 

orse-power. The new power-house, which is 
nearing completion, will, with its eleven turbines, 
raise the capacity to 105,000 horse-power. 

One of the great generators, revolving at the rate 
of 250 revolutions a minute, was set apart for the 
use of the Exposition. The current was sent over 
on the three-phase system at a pressure of 22,000 
volts to a terminal station in Buffalo, where it was 
reduced to 11,000 volts, and then transmitted by a 
special line to the Exposition grounds for the illu- 
minations. The entire system from the Exposition 
to Niagara was duplicated as a precautionary mea- 
sure in case of accident, the second conductor being 
known as the ‘‘ emergency ” cable. 

The focus of the illuminations was the Elec- 
tric Tower, a highly ornate, cream-coloured struc- 
ture, springing up to a height of 390 ft., and 
surmounted by a superb figure of the Goddess of 
Light. Several hundred thousand 8-candle-power 
glow-lamps covered its panels, loggias, and 
turrets up to the cupola, ag well as the ridges 
and eaves of all the Exposition buildings, thus 
outlining their architectural features in light. An 
hour before dusk the buildings, waterways, and 
pleasure resorts were abandoned for the esplanade 
and the large open space round the Electric Tower. 
At the time marked in the daily programme, all 
outside lights were switched off, and the full control 
of the 5000 horse-power transferred to a box station 
built on posts 15 ft. high, near the north-west 
corner of the grounds, and half a mile away from 
the Electric Tower. By the courtesy of Mr. Henry 
Rustin, chief electrician of the Exposition, we 
visited the station one evening, in company with 
the operating engineer. On entering the small 
apartment, we promptly realised that we stood 
in very close proximity to conductors charged 
with 11,000 volts, in consequence of which we took 
up a very reserved attitude with regard to the said 
conductors. In front of us was the large water- 
rheostat which enables the electrician to gradually 
light up and turn down his lamps. This “dimmer,” 
as the rheostat is called, consisted of three separate 
oblong tanks of water, one for each phase of the 
current, The tanks rested on a strong wooden 
framework 4 ft. above the floor, and were 8 ft. 
long, 3 ft. wide, and 3ft. high, thus having a 
conjoint capacity of about 1400 gallons. A pair of 
iron clips, 1 square foot in area, fastened to the 
bottom of each tank, formed part of the main circuit, 
while over each tank an iron blade 6 ft. long, also 
forming part of the illumination circuit, was pivoted 
at one end at sufficient distance from the water- 
surface to prevent any arcing. When the operator 
had assured himself by telephoning up to the 
Electricity Building that the power was entirely 
transferred to the box-station, he started a small 
motor which operated a worm-gear that set in 
motion a shaft round which was wound the rope 
attached to the hinged iron blades. When the 
further ends of these blades were lowered to within 
a few inches from the surface, vicious-looking arcs 

leaped from them to the tanks ; and, as the blades 


energy wasted in heating the water. The whole 
operation, whether of opening or closing the circuit, 
occupied about two minutes. It was found un- 
desirable to appear more slowly, owing to the 
rapid rise in the temperature of the water. 

t is obvious that this was a water-rheostat of 
unusual dimensions ; but what was not obvious was 
the subjective effect of the lighting up, by a very 
aethgy cutting out of resistance, of thousands of 

ulbs, from faint luminescence to the splendour of 
full incandescence. Cool-blooded engineers were 
known to wax enthusiastic over the performance ; 
men of the quill had written about it with rapture ; 
silent admiration was, however, the tribute of the 
dense crowds that witnessed it every night. It wasa 
triumph of wiring, grouping, and effective harmonis- 
ing of colour, all due in the first instance to the skill 
and tasteof Mr. Rustin. Nowonderthat the members 
of the jury of awards were not content with a cold 
proclamation of Si quaeris monumentum suum, cir- 
cumspice, but went quite out of their way to record 
their recognition of Mr. Rustin’s services by voting 
him a gold medal. The chief electrician, as we 
found him, is simple and modest ; perhaps the most 
affable and unassuming official with whom we had 
any intercourse. While fully acknowledging the 
unwonted appreciation of the jury, as a Ro em- 
ployé of the Exposition he felt bound to decline the 
proffered award. 

The Electric Tower possessed another luminous 
feature in the powerful searchlight installed just 
below the cupola. The 30-in. projector sent out 
every night a beam that swept the horizon for 
many a mile round: it was seen far up Lake Erie ; 
it plunged into the woods of Canada, and stretched 
back towards the mighty cataract from which it was 
derived. 

The commercial lights of the Exposition were 
fed, not from Niagara but from a generating plant 
situated on the grounds. This plant consisted of a 
Stanley two-phase 60-cycle alternator, giving an 
output of 300 kilowatts at 1800 volts; a Westing- 
house two-phase 60-cycle alternator, yielding 180 
at 1800 volts, and a Warren monophase 125.cycle 
alternator, giving 200 kilowatts at a pressure of 
1800 volts. 

For the distribution of power the plant had four 
direct-current machines, giving 200 kilowatts each 
at 500 volts, and two similar machines giving 45 
kilowatts each at a pressure of 110 volts. The 
current from these two machines was transmitted 
on the three-wire system, and was used principally 
for operating small motors. 

Besides these machines there were fifteen Brush 
dynamos to supply power for the 900 arc lights 
that were distributed over the grounds. 

Steam wes generated at a pressure of 110 1b. in 
seventeen Manning upright tubular boilers, fed by 
natural pas, conveyed in large pipes from the vicinity 
of Pittsburgh, nearly 200 miles away. The pressure 
in the mains on leaving Pittsburgh was 30 lb. per 
square inch, which fell to 17 lb. as Buffalo was 
reached. It was admitted to the special burners 
under the boilers, through an automatic valve that 
kept the pressure constant at ;% 0z. per square 
inch. No trouble whatever was experienced in the 
Exposition in the use of natural gas for fuel. 

The output of the generating plant was 5000 
horse-power, which, with a similar amount from 
Niagara, brought up to 10,000 the total horse- 
power andtabe for the services of the Exposi- 
tion. On two occasions — during the six 
months of the Exposition did any interruption 
occur in the transmission from the Falls. On one 
of these the line was struck near Tonawanda during 
a severe thunderstorm, causing an extinction of the 
decorative lights for nearly two hours; on the 
second, something went wrong outside the Exposi- 
tion grounds, the nature of which was not disclosed. 
During these interruptions, the trolley.cars were 
stalled in the streets of Buffalo, and the incan- 
descent lights failed throughout the city and at the 


Exposition. 

The Electricity Building, as might be expected, 
roved one of the most attractive on the grounds. 
ven the uninitiated were anxious to see, not only 
the general curiosities and artful contrivances of 
the electrical engineer, but also the results of his 
most determined efforts in interfering with lines of 
force in strong magnetic fields. The success with 
which this interference had been carried on was 
abundantly illustrated by the exhibits of such com- 
panies as the Westinghouse, of Pittsburgh, Pennsy]- 


Ampere, New Jersey. These companies furnish 
complete equipments of electrical apparatus for 
lighting and general power service, for street and 
inter-urban railways, and for the transmission of 
power to distant points. The Westinghouse Com- 
pany has built the largest generators thus far con- 
structed, and notably the ten 5000 horse-power 
turbine-driven machines at Niagara, referred to 
above. Generators of the same output are being 
built for the St. Lawrence Construction Company ; 
while eight of 6700 horse-power each are under 
way for the Manhattan Railway of New York City. 

In the Electricity Building they had in daily 
operation a 300 horse-power gas engine generating- 
set, besides a 375-kilowatt revolving-field alter- 
nator, converters, railway motors, and auxiliary 
“_ oe of standard forms. 

he General Electric Company was represented 
by a large model of their works at Schenectady, and 
also by numerous types of dynamos, alternators, 
and motors. Of special interest was the series of 
large transformers located in the sub-station at the 
north-west corner of the Electricity Building, for 
they first received all the energy transmitted from 
Niagara. The transformers were arranged in two 
batteries of nine each, with an additional one in 
case of emergency. These nineteen transformers, 
with an aggregate capacity of 4500 kilowatts, re- 
ceived the three-phase current from the sub-station 
in Buffalo at 11,000 volts, and reduced it down to 
1800. At various distributing points on the grounds 
it underwent a further reduction to 103 volts for 
the incandescence service. 

Undue curiosity was checked in the neighbour- 
hood of the transforming plant by printed notices 
warning the visitor to keep outside the danger zone. 
The notice, aided by the formidable appearance of 
the ironclad transformers, proved very effective. 

Another feature of the exhibit was a complete in- 
stallation of the company’s alternating current, en- 
closed arc lamps, which were used in the general 
illumination of the building. They are not fed 
directly from the transformers, as the current sent 
out by these transformers has a period of only 25 
cycles, and, therefore, too low for successful arc 
lighting. Current, however, was taken from the 
mains supplied by the transformers, and used to 
drive a motor which, in turn, actuated the 100-kilo- 
watt revolving-field constant-potential alternator 
connected up with the lighting circuit. Near this 
spinning motor, and flanking the mammoth trans- 
formers, was a great ring of steel, destined to be the 
field-ring of one of the generators in the new power- 
house at the Falls. It is slightly over 11 ft. in dia- 
meter, and made without a In looking at this 
ponderous mass of steel, one got an idea of the 
stupendous scale on which things are done at 
Niagara. 

Static electricity was not wholly forgotten at the 
Pan-American Exposition, for there was a striking 
assortment of influence machines of the Wimshurst 
type. A moment’s inspection sufficed to show the 
purposes for which they were built, viz., the 
alleviation of some of the troubles to which 
humanity is heir. /ixtensive use is made by 
medical men in America of the Brush and the spark 
discharge in cases of neuralgia, sciatica, rheumatism 
and kindred nervous and muscular disorders; and it 
is claimed that the treatment is usually attended by 
beneficent results. Large electro-static machines 
have replaced in many hospitals the induction coil 
for X-ray work, as the buzzing of the interruptor 
or vibrator is often irritating to the patient as well 
as to the operator. The static machine exhibited 
by the Waite and Bartlett Manufacturing Com- 
pany, of New York, gave torrents of noisy sparks 
16-in. long. When used to energise a fccus-tube, 
not only the bones but every organ of the body 
could be seen silhouetted on the fluorescent screen. 
Demonstrations of the power of the machine, with 
and without condensers, were given from time to 
time, which proved very attractive. Skiagraphic 
work was also done in presence of a favoured few, 
which the initiated among them pronounced ex- 
cellent. 

The most novel exhibits in the Electricity Build- 
ing were the Edison storage battery and the Nernst 
lamp. The former was an inconspicuous element 
in a so-called Edison exhibit, being almost lost in 
a display of wegen a and phonographic acces- 
sories. Yet the new battery was heralded in with 
a flourish of trumpets from the lay, and was 
given wide consideration by the scientific, press of 
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York, and the Grocker- Wheeler Compary, of 


the country. Nothing, however, was done at 
Buffalo to satisfy the expectations that had been 
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aroused, save to show the elements of the battery 
in a nicely-polished mahogany box. For the mere 
asking you were allowed to inspect and even handle 
the positive plate made of nickel ‘‘ superoxide,” 
and the negative one of iron. Of the active solu- 
tion, caustic potash, there was none, so that no 
demonstrations of the working power of the cell 
could be given. Doubtless the new storage battery 
has not yet fully emerged from the laboratory 
— ; but when it does, we earnestly hope that it 
will realise in every detail the wishes of the most 





ardent advocates of automobilism. If that be|somewhat more closely to sunlight than that 
accomplished, then the Pan-American Exhibition emitted by the carbon filament of the ordinary 
will be remembered in years to come in connection | incandescence lamp. : 
with the Edison battery, somewhat as the Centen-| The essential parts of a Nernst lamp are techni- 
nial is remembered to-day in connection with the | cally called the glower, the heater, and the ballast. 
advent of the Bell telephone. |The glower is the filiform substance which becomes 
The Nernst lamp was quite en évidence at the white-hot on the passage of the current ; it is not 
Exhibition, where the interior of the dome of made of carbon, but of a compound of several rare 
the Electricity Building was brilliantly lit up by a earths mixed with a suitable binding material. It 
festoon of 92 lamps. The light given out is soft is expressed from a die in long strings, which are 
and mellow rather than dazzling, and approximates cut into convenient lengths for use. The refrac- 
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company is made from the best Para rubber obtain- 
Fig 104. ry able, it was oe the centre of the exhibit 
= ‘ should be occupied by the largest ‘‘ biscuit” of rubber 
Oo san - : ene fo) | Fig. - 2 eosk Pt” Ee , ever imported Po the United States. It was 43 ft. long, 
| [ om i Oe es | [ bord me fhe 91 ft. in circumference, and weighed 11201b. This 
fool tel _ir-4 iF el __ir oe] bh massive ‘‘biscuit” was an attractive curiosity, form- 
I A pele le "ah, eal ing, with the surrounding cables, quite an object- 
} i090 Of. Q fo) * i lesson in electric installation. The exhibit also 
H OT Plank spiced on wIve contained a number of large photographs, loaned by 
| § eee Government, showing the manufacture, shipping, 
H }-~----- WR-- 60 CroCormares ---------. , and laying of 1000 miles of the company’s deep- 
% sea cable now in successful operation in the Philip- 
A he’ pines. These photographs gave a complete history 
ey ae of the submarine Enterprise, which formed such 
ro) re re) a factor in the recent thrilling experiences in 
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tory compound is a non-conductor when cold, but 
becomes conducting when heated up to about 
900 deg. Cent. The heater consists of a fine 
platinum wire wound over a porcelain tube, and 
protected by a thin layer of cement against the 
intense heat developed by the blower when started. 
On allowing the current to pass for half a minute 
through the spiral, the heat imparted to the glower 
renders it conducting. The spiral, having then 
fulfilled its purpose, is automatically cut out. In 
oider to regulate the flow of current, an iron wire 
resistance, termed the ballast, is inserted in series 
with the glower, being placed in a vacuum bulb 
mounted on the lamp-holder. Ata dull red heat 
the rate of increase in the resistance of the iron 
wire is such as to compensate the corresponding 
decrease in the resistance of the glower, so that 
the current which passes is kept very nearly con- 
stant at subsequent stages. 

Comparisons between the illuminating powcr of 
the Nernst and the incandescence lamp have been 
made, which appear to indicate a watt consumption 
in the Nernst a little less than half that of the 
incandescence lamp for equal illumination. A 
Similay comparison has also been made with the 








enclosed alternating-current lamp, with the result 
that for equal consumption of watts the Nernst 
gives better floor illumination, whilst the arc gives 
slightly better general illumination. It is also 
claimed that the quality and steadiness of the 
lamp, together with the entire absence of shadows, 
give an impression of decided superionity in favour 
of the Nernst. 

The construction of the lamp and its develop- 
ment formed the subject of a paper by Mr. Alexan- 
der J. Wurts, which was discussed at the Buffalo 
meeting of the American Institute of Electrical 
Engineers. The lamp was exhibited and operated, 
curves giving the physics of the lamp were shown, 
and interesting details given relating to the life, 
economy, and efficiency of the lamp. 

Another prominent exhibit—the last to which we 
shall refer—was that of the Safety Insulated Wire 
and Cable Company. The collection was extensive, 
including the various types of high-grade, seamless, 
rubber-insulated wires and cables for electric light, 
power, telegraph and telephone purposes, under- 
ground as well as submarine. Every specimen was 
interesting, from the point of view of theory as well 
as of manufacture. As the entire product of tke 








Far Pacific. 

In closing our remarks on the Pan-American 
Exposition, w2 are forcibly reminded of the words 
of the late President McKinley the day before his 
tragic death. Speaking from the stand erected in 
the Esplanade, and addressing the assemblage that 
filled the vast area forming the Court of Fountains, 
he told them that ‘‘ Expositions are the time- 
keepers of progress.” The World’s Fair in 1893 
and the Paris Exhibition of 1900 served to stimu- 
late the enterprise and intellect of the people, 
and the Exposition at Buffalo served to show 
the advances made in Pan- America in arts, 
science, and every branch of industry. ‘‘ The Pan- 
American Exposition,” said the late President, 
‘has done its work thoroughly, presenting in all 
its exhibits evidence of the highest skill, and illus- 
trating the progress of the human family in the 
Western Hemisphere. This portion of the earth 
has no cause for humiliation for the part it has 
performed in the march of civilisation. It has not 
accomplished everything—far from it. It has 
simply done its best ; and without vanity or boast- 
fulness, and recognising the manifold achievements 
of others, it invites the friendly rivalry of all the 
powers in the peaceful pursuits of trade and com- 
merce, and will co-operate with all in advancing the 
highest and best interests of humanity. The 
wisdom and energy cf all the nations are none too 
great for the world’s work. The success of art 
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science, industry, and invention is an international 
asset and a common glory.” 

This last public utterance of President McKinley 
is already classed, as it well deserves, among the most 
scholarly and statesmanlike discourses of the great 
orators and leaders of men in the United States. 
It is the official panegyric of the Exposition, made 
by a great president amid circumstances that will 
ever render it doubly precious to the American 


people. 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Pretin1, C.E., New York. 
(Continued from page 44.) 

Tue tenth is the last section of the Rapid Transit 
line situated on the east side. Itis 17,000 ft. long 
and is carried entirely on an elevated structure. It 
begins on Westchester-avenue, along which it 
continues to its intersection with the Southern 
Boulevard, after which it turns to the left on a 
curve 241 ft. long and 250 ft. in radius, following 
the Boulevard up to 174th-street. Here ‘it turns 
to the right on a curve 345 ft. long and 716 ft. in 
radius, and enters Boston-road, the graceful curves 
of which it follows to the end of the line at 182nd- 
street, at the entrance of Bronx Park. 

The new road follows more or less the gradient 
of the avenues along which it runs. The sharpest 
grade occurs at the very beginning of the section— 
viz., 1.97 per cent. This is due to the crossing at 
Westchester-avenue of the tracks of the Port 
Morris and Harlem River Railroad, a point 600 ft. 
from the beginning of the section. It is proposed 
to raise the present level of Westchester-avenue, 
and build a viaduct over the tracks. The grade 
of the elevated road has been so determined as to 
leave a minimum distance of 12 ft. 6 in. from the 
lower flanges of the girders and the surface of the 
street. 

This tenth section will have six stations, three 
of which will be located along Westchester-avenue— 
at its intersection with Jackson-avenue, Prospect- 
avenue, and the Southern Boulevard. Of the other 
three stations, one will be at the intersection of 
the Southern Boulevard with Jennings-street, a 
second at the intersection of Bosgon-road with 
177th-street, and the third at the 182nd-street 
terminus of the East Side line. Some of these 
stations will have two lateral platforms, with an 
open space between the tracks, while the others 
will have a single island platform built between 
the tracks. The Rapid Transit Commission is now 
considering, however, whether it would not be 
better to build all the stations with two lateral 
platforms, so as to havea free space between the 
tracks all along the elevated structure. Room 
would thus be obtained for a third track, which 
could be used for a fast service of trains or for 
stalling the cars during the hours of diminished 
traftic. 

The elevated road will be of the deck-structure 
type, in which the rails are placed on top of the 
longitudinal girders; the through-structure will, 
however, be employed at places where the grade 
of the street rises so as to make the distance in- 
conveniently small between the street surface and 
the lower flanges‘of the girders. By through- 
structure is here meant that in which the tracks 
lie between the longitudinal girders. In general 
we may describe the elevated line as consisting of 
plate-girder spans —— on plate cross-girders, 
carried by vertical columns. 

The columns rise on each side of the surface-car 
tracks, the distance being 30 ft. across the tracks 
and 50 ft. along the tracks. The columns are built 
up of four 6-in. by 4-in. bulb steel angles, weighing 
25 Ib. per foot run, riveted to a 16-in. by ,,-in. 
web plate. The columns have an }-section, as 
shown in Fig. 95. The foot of the column consists of 
two trapezoidal steel plates, $ in. thick, and riveted 
to the flanges of the column, as well as to two 
steel angles and a web-plate on each side, formi 
together a channel, as shown in Figs. 96, 98, an 
99, page 110.* The lower flanges of the channels 
are also riveted to a bedplate ? in. in thickness, 
Holes are cored at the centre of the channel flanges, 
as well as through the bed-plate, for the admission 
of the pins to be inserted in the foundations and 
bolted to the upper flange of the channels. The 








* On pages 42 and 43 ante the name cf the engineer-in- 
chief, Mr. William Barclay Parsons, was mis-spelled by 
@ ptinter’s error, 





rivets are countersunk, and chipped: on the lower 
side of the baseplate. 

The columns rest on a footing-stone, 3 ft. square 
and 18 in. high. In turn, the footing-stones rest 
on a concrete foundation, 7 ft. square and 8 ft. 
deep. The depth, however, varies somewhat with 
the soil. When rock is encountered at a shallow 
depth, the concrete is laid directly on the rock ; 
but if loose soil is met with, the concrete founda- 
tion is carried further down to a suitable ground. 
Holes of 34 in. are left in the bed of the concrete 
for the pins, corresponding holes being also cut in 
the footing-blocks. The pins consist of 2-in. steel 
rods ; when put in place, the holes are grouted. 
The foot of the columns will be protected by round 
cast-iron fenders from damage that might be 
caused by the street traffic. These will be 1 in. 
thick, and will inclose the foot of the columns, all 
the space within being filled with beton. The 
foundations for the columns of the elevated struc- 
ture are being built by Mr. S. P. Roberts. 

When the elevated road is of the deck-structure 
type, a plate girder is placed across each pair of 
columns of the following dimensions : The top and 
bottom flanges, which are exactly alike, consist of 
two 6-in. by 6-in. by ;°,-in. steel angles riveted to a 
15-in. by ;4,-in. cover plate. The web of the girders 
is formed of plates 58} in. high, ,’; in. thick, the 
splice plates being 10 in. wide and # in. thick. To 
afford greater support to this cross-girder, trian- 
gular brackets are introduced, having two sides 
straight and the third one curved. The two sides 
abut respectively against the flanges of the column 
and the girder. The brackets themselves are made 
up of 3-in. by 3-in. by #-in. steel angles, and the web 
by a 2-in. plate. Holes 1 ft. in diameter are cored 
for the purpose of lightness and elegance. 

The cross girders just referred to support the 
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longitudinal girders carrying the road ; they rest 
directly underneath each rail, so that four span- 
girders are placed lengthwise between the cross- 
girders. The former (Fig. 100) consist of flanges 
made up of two 6-in. by 6-in. by $-in. angles, and 
a web-plate 54in. high and in. thick. Stiffeners 
are placed every 6} ft. apart, composed of two 
3-in. by 3-in. by #-in. angles; while at distances 
of 25 ft. splice-plates are used 12 in. wide and 
fin. thick. There will be expansion joints as 
shown in the elevation, plan and cross-section of 
Fig. 101, placed 200 ft. apart. Brackets will be 
placed lengthwise and riveted to the web of the 
columns. 

The longitudinal girders of the elevated struc- 
ture will be braced transversely by a cross-frame 
placed exactly between two consecutive cross- 
girders. This frame (Fig. 102) consists of a built-up 
beam, the topand bottom flanges consisting of two 
3-in. by 3-in. by %-in. angles. The vertical web 
members consist of one similar angle, the braces 
being formed of a 3-in. by 24-in. by #-in. angle. 
The two longitudinal plate girders, placed 6 ft. 
apart and resting directly under the rails, will be 
braced by one Sh-in. by 3-in. by 3-in. steel angle 
riveted to the upper flange of the girder by means 
of a %-in. steel plate. Another cross-beam is 
introduced in every alternate span between the 
centre cross-frame and the cross-plate girders, so 
that the four longitudinal girders are braced trans- 
versely every 124 in. apart. The new cross-frames 
are similar to the centre cross-frames, differing from 
them only in the dimensions of the various members. 
They consist of top and bottom flanges made up of 
two 3-in. by 3-in. by 3-in. angles, while the web 
members are built of a single 3-in. by 2-in. by 





g-in. angle. Besides these supplementary cross- 
frames, the longitudinal plate-girders and cross- 
frames are braced alternately on every alternate 
span by means of single 4-in. by 3-in. by 3-in. steel 
angles riveted transversely to the lower chord of 
the cross-frames and to the web of the longitudinal 
girders in the manner indicated in Fig. 103. 

The sleepers to support the rails will be laid 
across the top of the upper flanges of each pair of 
the longitudinal girders. They will be 8 ft. long, 
8 in. wide, and 7 in. high, and will be placed 18 in. 
apart from centre to centre, with a clearance of 
10 in. between consecutive sleepers. The rails 
used are the standard rails of the American Society 
of Civil Engineers, weighing 80 lb. per yard. 
The rails will rest directly on steel plates # in. in 
thickness, and will be surrounded by guard-rails 
6 in. by 8 in., bolted to every second sleeper, and 
by a 6-in. by 6-in. inside guard-rail bolted to the 
other sleepers. Figs. 107 and 108 (page 111) show 
the plan and the elevation of the upper structure of 
the road. 

When the road is carried by means of ‘‘ through” 
plate-girders, the pairs of columns continue to be 
50 ft. apart, although the distance between each 
member of the pair is 38 ft. insiead of 30 ft., as in 
the deck structure. At points where the construc- 
tion of the road changes from one form of structure 
to the other, the cross-plates are of greater dimen- 
sions, and are made much stronger than those 
described above. This cross-plate girder (Fig. 106) 
will consist of two similar flanges, each being made 
up of two 6-in. by 6-in. by -in. angles, and one 
cover-plate 15 in. wide, } in. thick, and 30 ft. long, 
with a similar plate on top, 21 ft. in length. The 
web of the girder will be formed of steel plates 
61 in. high and ,’; in. thick. 

On the same pair of columns which carry the 
heavy cross-plate girder, two through-plate girders 
are placed lengthwise, as shown in Fig. 107. These 
are 50 ft. long, with lower and upper flanges made 
up of two steel angles, 6 in. by 6 in. by § in., with 
one cover-plate 15 in. wide, 4 in. thick, and 
41 ft. long, with a second cover-plate on top of 
similar dimensions, but only 29 ft. long. The web 
is formed of steel plates 72 in. high and gin. in 
thickness. Stiffeners and splice-plates will be em- 
ployed, as already described, with expansion-joints 
200 ft. apart. 

On the through-structure, each column will be 
provided with three triangular brackets, two being 
placed lengthwise underneath the longitudinal 
girders, and the third one transversely. The 
through-structure has also a plate girder stretching 
across each pair of columns. Each flange is made 
up of two 5-in. by 3$-in. angles, }-in. thick, having 
a cover-plate on top 15 in. wide, } in. thick, and 
21 ft. long. These cross-plate girders are braced 
to the top of the longitudinal girders by triangular 
brackets, as shown in Figs. 108 and 109. Similar 
beams are placed every 124 ft. apart across the 
longitudinal girders, the only difference being that 
the webplate is only 24 in. high, and that they are 
strutted to the upper part of the longitudinal plate- 
girders by triangular brackets. 

The stringers are placed between the cross- 
girders, being made up of two flanges and a web. 
Each flange consists of four angles, 3} in. by 3 in. 
by 2 in., the web being 15 in. high and 3 in. thick. 

The deck structure is the standard form of the 
elevated portion of the Rapid Transit line, being 
everywhere adopted where there is a minimum 
distance of 17 ft. 5 in. between the lower sur- 
face of the rails and the street. When the dis- 
tance is less, the through-structure has been em- 
ployed. With the latter a distance of 14 ft. 6 in. 
is allowed. 

The contract for the steel structure has been 
awarded to the American Bridge Company, of New 
York, while that for the erection of the steel road- 
way is held by the Terry and Trench Construction 
Company, also of New York. 


(To be continued.) 





28-FT. BORING AND TURNING MILL. 

Tue 28-ft. boring and turning mill, which we 
illustrate on page 103, represents in several respects 
a new departure in machines of this character. Not 
only is the size very great—the diameter of the table 
being 18 ft. 4 in., and the swing 28 ft.—but there are 
certain features of marked originality. Probably the 
most striking of these novelties is the manner in which 
the crossrail is stiffened to resist torsional stresees. 
In the usual construction of boring and turning mills 
and planing machines, the torsional strength of the 
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crosshead or crossrail to resist the tool pressure is 
measured by the strength of the casting at or near the 
housings. The depth at this point—that is, the distance 
from the front to the back face—must obviously be 
kept as thin as practicable, and the front must be 
hollowed out in a trough-like form to afford room for 
the screws and feed-rods. The resulting section is not 
one well adapted to withstand torsional strains, and 
no amount of ‘‘ back swell” in the centre of the 
beam will increase the torsional strength at the 
weakest section, although doubtless of importance in 
resisting the horizontal forces. In the machine we 
illustrate the housings are made of rectangular 
section, the front and back edges being parallel, and 
the crossrail is extended back to the rear face of the 
housings, where an additional pair of elevating screws 
and clamping shoes are provided. 

The crosshead bar measures 7 ft. 6 in. from the 
front face of the housings to the clamping point on 
the rear, while the depth is 40 in. When this great 
beam, which is thoroughly braced by internal dia- 
gonal webs, is secured by the front and back to the 
housings, the device affords a a of rigidity 
hitherto not obtained in machines of this character. 
The front of theicrosshead is further stiffened, to resist 
the vertical loads due to the saddles and boring bars, 
by a curved beam measuring over 43 in. deep in the 
middle, and bolted to the top of the crossrail between 
suitable cast abutments. When the crossrail is clamped 
up for work, it is so thoroughly braced to the two 
housings that no further connection between them is 
needed at the upper ends than a member such as may 
be required to carry the elevating machinery. This is 
provided in two 30-in. I-beams, which support in 
their centre the electric motor used for raising and 
lowering the crossrail, as well as the necessary shafts, 
wheels, and bearings. 

Two saddles are provided, each carrying a 12-in. 
boring bar of 7 ft. stroke. Attached to each of the 
saddles there isa convenient platform for the operator, 
and from this position he can control all the move- 
ments of the saddle and boring-bar. The feed-screw 
for the horizontal adjustment is stationary, and both 
saddles have nuts engaging with the screw. Each 
saddle carries its own feeding mechanism, with change 
wheels for altering the speeds of feed, and there are 
within the crossrail two shafts from which power may 
be taken. The first, which is used for regular feeds, 
is driven by the driving gear of the boring and turning 
mill, and runs at a constant speed in relation to the 
table; while the other shaft is operated by a motor 
on the back of one of the overhanging ends of the cross- 
rail, which may be stopped and started from either 
saddle, and is used to drive the rapid traverse’ mecha- 
nism. The saddles can be moved along the crossrail, or 
the bar raised or lowered by rapid power traverse, and 
with great nicety. The operating levers are so inter- 
locked that the rapid traverse cannot be thrown in 
for one saddle unless it is disengaged from the other, 
so that it is impossible for the operator on one head 
to move the opposite head accidentally. Convenient 
levers are arranged for throwing in the various move- 
ments, so that the operator has perfect control of the 
movements of the boring bars at every direction. The 
vertical feed is accomplished by the heavy screw pass- 
ing within the boring bar, and is sufficiently powerful 
to enable the bar to be used for slotting large keyseats 
when desired. 

The great length of the crossrail, nearly 32 ft., 
makes it necessary to provide intermediate bearings 
for the shafting ; and ingenious drop-hangers are pro- 
vided, which will move out of the way as the saddles 
travel along the rail, but at other times support the 
shafts effectively in closed bearings. The table is 
provided with external spur gearing, protected by an 
overhanging edge, and itis carried on two wide flat 
annular bearings, and centred by a spindle 25 in. 
in diameter in a bearing adjustable for wear. To 
insure a thorough lubrication of all the table bear- 
ings, a centrifugal force pump is provided, which 
delivers the oil to the vital points, and the overflow 
is collected, passed through filters, and returned to the 
pump tank i gravity. This system has proved 
eminently satisfactory in practice, and the lubrication 
has been all that could be desired. The table gear is 
of 48 in, pitch, 11 in. face, and the driving pinion is 
on the vertical shaft at the rear end of the machine. 

wo changes of gearing are provided, and in the 
machine shown the drive is direct from an electric 
motor of 20 horse-power, through a variable speed 
countershaft, 





Tue Brrrish Fire-PRrevENTION ComMMITTER’S SILVER 
Merpat ror 1901.—The Executive of the British Fire- 

revention Committee announce that the silver medal 
which they offered for the best essay on fire-resisting 
materials exhibited at the International Fire Exhibition 
of 1901, at Berlin, has been awarded to Lieutenant Elsner, 
of Berlin, the assessors being Chief Officer Giersberg, of 
Berlin, and Mr. Edwin O. Sachs, the Chairman of the 
Committee. The essay will be published in the official 
lag verument report of the Exhibition in the German 
Anguage, and also in the Committee’s publications in an 


HEALTHINESS OF GAS-LIGHTING. 
To THE Eprror or ENGINEERING. 

Srr,—In one of the Yorkshire papers recently there 
appeared an extract from a London paper’s correspondent 
as follows : 

“*If gas dries the air, so much the better; the proper 
plan is to burn it very low all night. In cold weather it 
should never be put out; it should be raised or lowered 
according to the outside temperature.” 

The advantage of having the temperature inside a 
room greater than outside is apparent for a variety of 
reasons. Justification for a gas light has not always been 
so clearly and intelligently ae as in the foregoing 
paragraph. In accordance with well-known laws, ib is 
imperative that heated air ascends. 

In rooms where it is the practice to allow a window to 
remain open a little at the top, this heated and foul air 
— resh air entering to supply its place. Great is 
the benefit of a continuous supply of pure air into the 
house being ensured. 

A common outcry and complaint against gas is that 
sometimes a slight sulphurous odour can be detected, 
though the quantity is very small. Considering the ex- 
tensive adoption of the medical sulphur treatments all 
over the world in cases of consumption and other lung 
affections, one cannot conceive that a small quantity of 
sulphur isinjurious ; indeed, on the contrary, itis strange 
if it is not even beneficial to health. 

The author remembers travelling in a train with a 
gentleman of extended experience ; and when about to 
go through a tunnel, he proceeded to close the window, 
but his experienced friend objected, remarking that he 
always preferred to travel through a tunnel with the 
windows open, 80 as to get the full benefit derivable from 
the sulphur. He attributed his strong lungs and the 
splendid condition of his chest to this habit, which he 
insisted was a most beneficial one, particularly in his 
case, where he had heavy duty as a vocalist. He also 
gave it as his opinion that there would be fewer cases of 
weak lungs, and even fevers, if more sulphur were freely 
inhaled. 

Another case, much upon the same lines, is within the 
author’s recollection. A medical gentleman, travelling 
between Yorkshire and London, was astounded to see a 
mother holding her baby at the open carriage window when 
passing through a tunnel, and in his amazement inquired the 
reason for this apparently insane p ing. er reply 
was that the child suffered from croup, and the doctor had 
recommended it ‘‘ tunnel air.” 

It is a common practice in districts where asthma and 
bronchitis are prevalent for peogle to purchase at the gas 
works a small quantity of tar, which is put into a gallipot 
jar or other vessel and placed under the bed, the ex- 
perience being that the gases emanating therefrom have a 
soothing effect upon the lun; It is. well known that gas 
works are regarded as first-class health resorts for children 
suffering from whooping-cough. The author remembers 
many children troubled with this plague being brought to 
the gas works, and being carried or walked about for an 
hour or more around the opened purifier-boxes, tar 
syphons, &c. The more sulphurous and ammoniacal the 
smells were, the greater relief the’children obtained. 

One would think from the popular objections that the 
least trace of sulphur in the gas, instead of being bene- 
ficial to health, as the author claims, was harmful. It is 
a fact that the action of sulphur upon disease germs is 
fatal to them, as demonstrated when sulphur is used as a 
disinfectant. 

Sometimes in entering a room which is electricall 
illuminated it is found the air is heavily charged wi 
carbonic acid, of which the occupants are oblivious, the 
complaints of headaches and depression being attributed 
to any other cause than the right one. The same con- 
ditions prevail frequently in churches, chapels, and large 
public buildings lighted by electricity, where the audience 
are simply sitting in an atmosphere surcharged with 
carbonic acid, due to the fact that the electric lamps 
do not emit sufficient heat to promote ventilation. 

Other more discreet and sagacious managers have tried 
to provide against this abominable lack of ventilation by 
placing gas burners in the roof, and thereby creating an 
upward draught independant of the lighting arrange- 
ments, 

The use of gas has been objected to on the ground that 
it sometimes contains traces of ammonia, which is foolishly 
considered injurious to health. Ammonia does not sup- 
port combustion; and, therefore, if present in the gas, 

es off direct into the room in which the gas is burnt; 

ut so far from its presence being detrimental to health, 

it has been established beyond all dispute that a small 
quantity of it is actually beneficial. 

Considering how largely in demand sulphur is at retail 
and wholesale chemists, either in tabloids, soap, press 
or what not, and that ammonia salts are regarded by some 
as essential to their very existence, while ammonia for 
baths, &c., is all the rage nowadays, how passing strange 
it is that complaints should be made that the consump- 
tion of gas is detrimental to health, if not even poisonous, 
when undoubtedly the very thing objected to is a positive 
physical stimulant and health preservative. 

Yours, &c., 
Epwarp A. Harman, M. Inst. C.E. 
Huddersfield, January 21, 1902. 





TRANSVERSE STRENGTH OF VESSELS. 
To THE EpitoR OF ENGINEERING. 
Srr,—The paper read before the Institute of Naval 
Architects, under the above title, by Mr. T. Bruhn, on 
June 26, 1901, has interested me very much, as I pub- 
lished in the German paper Schi{fbau, at the same time, 
a similar strength investigation d on the same theo- 





English translation, 


retical principles. In my publication it was my aim to 





fix formula for: practical use for such parts of a ship 
which have to undergo very little longitudinal straining, 
such as short structures, casings, &c. 

Mr. Bruhn has, however, gone much farther with his 
very valuable work, and has taken into consideration 
nearly all the principal connections of the ship in the 


same. 

Now, although I agree with his method of calculating 
and suppositions in general, there are still a few points 
which require an explanation. 

1. The usual method of calculating the longitudinal 
strength has been taken as sufficiently correct. Now, if 
one so far into the — transverse strength as 
has been done in this case by Mr. Bruhn, it would be also 
very desirable to have the longitudinal strength more 
exactly considered. It is only mentioned that the dis- 
tribution of specific strain on a transverse section has 
been taken as a straight line. This has been found by 
experiment not to be correct for an ordinary channel 
section, far less that of a hollow girder, which one may 
consider a ship. What would a bridgebuilder say, for 
instance, if one were to consider his bridge in general 
(latticework bridge fitted with movable sockets, for ex- 
pansion and contraction, through temperature, &c.) as a 

irder supported on two pillars, the moment of resistance 
ing taken up by the upper and lower girders, and cal- 
culate the same by the usual shipbuilding method ? 

2. In Table II. the moments of inertia at 8 amongst 
themselves, and the corresponding neighbouring points, 
undergo a_remarkablespring, which is probably caused by 
the sheerstrake, stringer, &c. Nowin 8 itself there cannot 
be a sudden increase of M. of I. to nearly treble ; but 
there must be a gradual increase of the same. It would 
be probably correct, considering the other suppositions, 
to take a mean value cf both M. of I. at 8, perhaps a mean 
of I, and Ip, especially as one would increase the co- 
efficient of safety. One could do the same and at the 
same time simplify the calculation given at the end of the 
equation for the part between the floor-plate and deck, 
if this part were considered as a straight girder of the 
same section throughout, fixed at both ends, which as a 
loaded surface contains a part parabola or a straight line. 

The strains caused in still water, and that of a blow 
from a wave, are not so easily considered by the laws of 
mechanics, as assumed by Mr. Bruhn, the former having 
a statical and the latter a dynamical action. 

Danzig. F. KRETzScHMAR. 


THE EFFECT OF VANADIUM ON STEEL. 
To THE EpiToR oF ENGINEERING. 

Srr,— Your number of 17th inst. contains extracts from 
a paper read before the Manchester Section of the Society 
of Chemical Industry on the subject of vanadium and its 
effect on steel. 

Permit me to point out that the figures quoted in that 
paper refer to the incomplete stage which certain experi- 
ments, made by order of the ry) rr of London, 
at their Vanadium Works at Lianelly, had reached on 
“— 15, 1900. 

he composition of ferro-vanadium is stated in this 
paper as being 16 per cent. vanadium and 12 per cent. 
aluminium, carbon, &c., in one case, and as 14.9 per cent. 
vanadium and 26 per cent. aluminium in another. 

Such an alloy could not be practically used by steel- 
makers, for to add 0.50 per cent. of vanadium to steel (or 
11} Ib. vanadium per ton of steel) would involve adding 
from 8 to 20 lb. of aluminium to the steel, which would not 
produce saleable castings. 

Ferro-vanadium, to be of practical use to the steel in- 
dustry, must be of very different composition, and of very 
much greater effect than the figures quoted. 

The Vanadium Alloys ey (successors of the 
Alloys Syndicate) have only lately perfected and put 
on the market ferro-vanadium containing 25 per cent., 
and, if desired, 35 to 40 per cent. vanadium, no carbon, 
and less than 0.5 per cent. aluminium. 

Such an alloy has the ag” 4 of raising the tensile 
strength of mild steel by from 50 to 66 per cent. as the 
effect of 0.25 per cent. vanadium, and I have seen instances 
where such a very small addition of alloy has aoubled the 
tensile strength. 

T am, Sir, yours faithfully, 
Aue. ¥. Wiener, 
Late general manager of Alloys Syndicate, 
and now managing director of Vanadium 
Alloys _ Limited. 
31, Lombard-street, E.C., January 20, 1902, 








INDIAN PeTRoLEUM.—The production of leum in 
British India is confined to Burma and m. The 
output in 1900 amounted to 38,000,000 gallons, of which 
37,000,000 gallons came from Burma. The production has 
incre: very largely of late years, but it is still insuf- 
ficient to meet the requirements of the Indian markets. 
72,000,000 gallons of petroleum having still to be imported 
annually from the United States and Russia. 





Lockwoop’s BurtpErs’ Price-Boox.—The new edition 
of the above-named work has just been issued by Messrs, 
Crosby Lockwood and Co., under the editorship of Mr. 
F. T. W. Miller, A.R.I.B.A. Few important changes 
in the prices of materials and labour have had to be 
noted in this edition, since the building trades are 
stated to have been somewhat less active than usual 
during the past twelve months. The section dealing 
with electric lighting has been thoroughly revised by 
Mr. A. P. Haslam, A.J.E.E., whilst the sanitary matter- 
have also received special attention. In all the volume 
comprises 512 pages, exclusive of over 200 pages of a e 
dices on the London Building Acts, the Factory and Works 





shops Act, the County Council standing orders, and similar 
matter, . 
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RIEDLER PUMPS AT THE POWELL-DUFFRYN COLLIERIES. 
CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, LIMITED, ENGINEERS, ERITH. 







Fig. 70. 
PLAN OF AIR VESSEL 
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WE complete this week our illustrations of the 
Riedler pumps constructed by Messrs. Fraser and 
Chalmers, of Erith, for the Powell-Duffryn Collieries, 
and can therefore enter into a detailed description of 
this highly interesting plant. The general views 
(Figs. 1 and 2) published on our two-page plate on 
January 10 give an excellent idea of the installation, 
which will be still better understood by a reference 
to the elevation and plan (Figs. 5 and 6) represented on 
our two-page plate this week. These, with the end 
views (Figs. 3 and 4) published on January 10, show 
clearly therelative positions of the principal constituents 
of the plant. To a very large degree the advance 


« ffected in practical mechanics during the past century | 


has been mainly in the direction of increasing speeds. 
Early engines made 10 to 20 revolutions per minute, 
and for many years speecls of 100 to 120 revolutions 
were considered high. At present we have engines of 
3000 horse-power or so runnipg at speeds of 250 revo- 
lutions per minute, and requiring less attention from 
the engine-room staff than an engine of corresponding 


power built 30 years ago needed, though having a) 


speed of, perhaps, but 60 to 65 revolutions per 


minute. This ‘speeding up” has been pretty general ; | 
but until Professor Riedler’s theoretical and experi- | 
mental researches, the ordinary reciprocating pump had | 


little share in the general advance of s s. Before 
entering into a detailed description of the Powell- 
Duffryn plant, it may therefore be well to recapitulate 
the principal characteristics of the Riedler pump. The 
essential point in which this pump differs from its 
predecessors lies in the fact that whilst ordinary lift 
































































































valves are ueed, opening automatically, as in the , work connected, as indicated, to an eccentric on the 
common pump, the closing is effected mechanically. | main shaft. This finger closes the valve positively 
The arrangement will be best understood by reference before the plunger starts on its return stroke. This 


| to the diagrammatic sketch of a Riedler pump shown | closure is thus effected without a back flow of water 


in Figs. 7 to 9, on page 115. As there shown, the through the valve. There is thus no loss from slip, 
plunger is making its outward stroke, and the suction | but this is of minor importance as compared with the 
valve is accordingly open. At the end of the stroke | fact that the valve settles down on its seat: with- 
the finger shown above the valve is depressed by link- out shock, so that the wear and tear of the beat- 
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RIEDLER PUMPS AT THE POWELL-DUFFRYN COLLIERIES. 
CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, LIMITED, ENGINEERS, ERITH. 






































e ce a ' 
——44- | 
' ‘st sa ba 
' ee Ly oe _ 
Fig. 28 Ba: A rig ae | 
ae 4% ny 
2 poe : | sei aa cece 
2! ee = f +ABW-----—---- 4 Se SS 23 
; a= a R 
a ses SS | hy Paes 
° 4 
3 ! 
a Y 
1 H c Y 
1 ' 1 
! 
Ly 
! Y 
1 Y, 
= | H 
. | WY | 

| Y > as 

° Yy ~ 2 

| L) | 

 eretageeeees be 
| : 

| im 

° ! 

| | 

idee | [--—-2 Goo-—— UY eats, 

' | “ H rt 
ere ee ale 
baad | e-——-2 o*— 20: ane 4; ne 

aor I 

= ie 1 

tQ« 

a i" Ge “ > 4 \\ ‘f! 
pt | \ | 




































































TA = Fig. 21 
. S 
| $3 
: TT Bi 
i ! 
H H | 
- — I ii ‘ 
= -34 a i % m A) 
S& SS ** 
‘| 7 i |! 
SS a *- —— —* 
ee ane 
x + 
\ SS b + 
‘S 
SSIES 
4+— +— 
SRS ge ee H 
a 
2 
ke - 1% -~9 
3 
24>} 
ins 


























k-— "99a ax 2 


eT NN 


























































ye. U) 





—— 
Wee Hy 














ing surfaces is rendered extremely small. The 
delivery valve, it will be seen, is placed immediately 
above the suction valve, so that the flow of water 
through the pump is very direct. This discharge 
valve is aleo, it will be seen, fitted with a closing 
finger, just as the suction valve is. To prevent 
breakage in the case of some solid body entering the 
pump and lodgiog on the valve seat, each valve is 
provided with a rubber buffer, through which the 
closing pressure is transmitted to the valve proper. 
Should the latter be prevented from closing in avy 
way, this buffer is merely compressed, and no damage 
done to the pump. The pump illustrated in the 
diagram is, it will be seen, of the differential type, 
first introduced, we believe, by the Armstrong Com- 
pany, of Elswick. In this type the advantages of a 
double-acting pump are secured with only a single set 
of valves; but these have to be larger than would 
suffice for a double-acting pump. 

The Powell-Duffryn _ , a8 Our engravings show, 
is, on the other hand, of the double-acting type. 
It is fixed below ground, and delivers against a head 
of 1600 ft. The engine is of the ‘‘ cross” compound 
type, the cylinders being 36 in. and 57 in. in dia- 
meter by 48 in. stroke. Each cylinder (see Figs. 5 
and 6) is coupled direct to a double-plunger pump, 
with rams 6] in. in diameter. The rams at the rear 
are, it will be seen, connected to the back crosshead 
by rods passing each side of the pump chambers. 
Running at 40 revolutions per minute the engine 
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lelivers 1000 gallons per minute against a head of 
1600 ft. The arrangement is such that either side 
of the engine can be disconnected and run inde- 
pendently of the other half at a speed of 80 revolu- 
tions per minute, thus doing the whole of the de- 
signed duty with a single cylinder at work. The 
steam pressure is 90 lb. per square inch. The boilers 
are at bank, and the main steam pipe is therefore 
about 2000 ft. long. To reduce condensation, the 
diameter of this pipe has been kept down as much 
as possible, and it is, moreover, carefully clothed. 


The loss of pressure between the boiler and the 
engines has by these precautions been reduced to 
but 3 lb. A separator is, of course, provided near 


the engine to remove the condensation water. The 
engine is provided with Corliss valve gear, and there is 
a ‘heater receiver” between the cylinders, as clearly 
shown in Fig. 1 of our issue of January 10, and also 
in Figs. 5 and 6. The pumps for the condensers pro- 
vided atthe rear of the engine serve also as low lift 
pumps, delivering into the tank from which the main 
pumps draw their supply. The relative arrangement of 
the — components of the plant is very clearly 
shown in Fig. 5 and 6. Details of the pump chambers 
are represented in Figs. 10 to 20. Both pumps of a 
set are mounted on a common suction chamber as 
indicated. The seats for the respective valves are very 
clearly shown in Fig. 10. Both valves are provided 
with air chambers, that for the delivery valve is of the 
usual dome type, but that for the suction valve is sup- 
plied by the annular space between the bell-mouth 
ehown below the suction seat and the sides of the 
bottom casting. Air collects in this annular space as 
the water pastes through the pump, and to avoid 
*‘gulping” four 4-in. holes are drilled through the 
bell near the bottom, as indicated. In the case of 
the delivery air vessel, which, it will be remembered, 
works under a head of 1600 ft., a special air pump 
is required to keep it charged, which is fixed in 
front of the engine and driven by an eccentric, as 
shown in Figs. 1, 21, and 22. This pump is a small 
compound air compressor. Both cylinders are im- 
mersed ina tank of water, which serves to keep them 
cool. Details of these cylinders, with their valves, 
are illustrated in Figs. 23 to 30, and tli> peculiarities 
of the construction will repay study. The valve seats, 
it will be seen, screw into the bottom of the cylinder, 
whilst the covers for the delivery valves in turn screw 
into the corresponding seats and are recessed to take 
the valve stems and the springs. The piston-rods 
(Fig. 27) have spherical ends bedding on corresponding 
seats on the pistons, and are held down into position 
by strong springs, asshown. Returning to the main 
pumps, the openings for the spindles, on which are 
keyed the closing fingers, are clearly shown at I 
and J, Fig. 10. These are, in the present case, 
driven by links from a wrist - plate, the connec- 
tions being such that the fingers stand clear of their 
valves on the suction and delivery strokes respectively, 
but positively close their corresponding valves soon 
enough to prevent them pounding on their seats as the 
motion of the ram is reversed. Owing to this con- 
struction, large valves of a simple kind can be used, in 

lace of the multiple valves commonly adopted for 
arge pumps of the ordinary type. 

These valves differ slightly in detail from those shown 
in the diagrammatic sketch of the pump (Fig. 7), but in 
all essentials are of the same type. They have, how- 
ever, one peculiarity worthy of note, that is, they are 
provided with vanes arranged — and the water 
acting in these as it flows through, causes the valves to 
rotate, £0 that they never bed twice in succession in 
exactly the same way. Local wear, which might arise 
from the lodgement of a bit of grit, &c., is thus 
equalised, and the tightness of the valve maintained. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Yorkshire University.—A special meeting 
of the Board of Governors of the Yorkshire College has 
been converd for January 23, to consider a definite reso- 
lution in {-+<ur of the establishment of a University for 
Yorkshire. ‘The Council of the Sheffield University 
College ksve considered the situation arising out of the 
action already taken by the college authorities in Leeds, 
Manchester, and Liverpool, and have made a representa- 
tion to His Majesty’s Privy Council that, on an applica- 
tion for the foundation of a -’orkshire University, a peti- 
tion would be preseated praying that the claims of the 
Sheffield University College uly recognised. 

Leeds Charnber of Commerce. —The annual report of this 
Chamber has been issued. It states that the volume of 
trade for the district has, on the whole, been fairly well 
maintained, and that workpeople have been well em- 
ployed. The iron, steel, and engineering trades have 
continued busy, although orders are not so plentiful now 
as they were a year ago. The annual meeting of the 
Chamber takes place on the 29th inst. 


Electricity Works at Huddersfield. —On Friday an 
inquiry was held by the Local Government Board, con- 
cerning an application by the Huddersfield Corporation 
for power to borrow 100,000/., to extend and equip their 


electricity works. It was stated that the present works 
were thriving, the surplus balance for the year 1901 being 


33587. Since the establishment of the works there had 
been an average annual progress of 15,000 lights. 


Barnsley’s Water Scheme.—On Friday Major Belnois, 
C.E., of the Local Government Board, held an inquiry 
relative to the application of the Barnsley Town Council 
to borrow 120,000/. for purposes of water mor. By 
their Act of 1896 the —eeeies were authori to oon- 
struct certain works, at Midhope at a cost of 170,000/. On 
September 27 last, 150,0007. has been expended on works, 
and . Hawksley (consulting water works bw a 
estimated that another 122,360/. would be required. Mr. 
Hawksley said the actual cost of the embankment would 
be F mages vines J 100 Pr cent. more than the amount origi- 
nally estimated. This was due entirely to the great rise 
in the price of labour and materials; and it had also been 
found necessary to goto a greater depth in order to get a 

foundation. The unexpected nature of the strata 
ad also increased the cost. 


York yers and Tr ys Ext —On Mon- 
day a meeting of the ratepayers of York was held, to 
determine upon the expediency of consenting to promo- 
tion by the Corporation of a Bill for effecting various 
objects, including extension of the tramways system. The 
Lord Mayor said that the cost of the scheme for the 
latter object had been reduced from 157,000/, to 73,0002. 
He moved consent to the agreement for the purchase of 
the Tramways Company’s undertaking ; but the motion 
was defeated by a considerable majority. A resolution 
consenting to the construction of additional tramways was 
also defeated. 

Iron and Steel.—The heavy branches of trade are still 
suffering from depression, although some branches are 
becoming a little busier. In the departments dealing 
with railway material and accessories, business is unevenly 
distributed. Those local manufacturers who make use of 
copper and tin are taking advantage of the present abnor- 
mally low rates of these metals to procure supplies suffi- 
cient to meet their requirements for the year. During 1901, 
standard copper fell from 72/. to 49/. per ton, and Eng- 
lish ingots from 127/. to 1067. per ton. In the Spanis 
market, where things had begun to move, any develop- 
ment of trade has been checked by the strikes in that 
country. The Spaniards, however, are endeavouring in 
a continually increasing degree to meet their own wants, 
and information has just been received of the establish- 
ment of another manufactory in one of the northern cities 
of that country. 


South Yorkshire Coal Trade.—There has been no appre- 
ciable change in the state of the coal trade during the 
week. Contracts are now being placed for the coming 
shipping season, but prices are a little irregular. Some 
orders have been taken at about 93. per ton, but other 
owners are asking a better price. At present the demand 
for hards is fair. No great weight of hards is going to 
either of the Humber ports, but the railway companies 
keep trade steady by drawing large supplies under their 
contracts. Values, although nominally unchanged, are 
weaker. A satisfactory demand exists for house coal, the 
Metropolitan and other distant markets buying the best 
qualities freely. Locally, about an average business is 
being done. Best Silkstone coal is listed at 15:. to 
15s. 6d. per ton, with inferior sorts at 133. to 13s. 6d. per 
ton, and best Barnsley softs make 13s. to 133. 6d. per ton, 
with secondary sorts selling at 11s. to 11s. 6d. per ton. 
There is a large output of small coals, but a strong de- 
mand exists at present. Good screened slack is selling at 
6s. to 6s. 6d. per ton, and good coking slack from 4s. to 
43, 3d. per ton at the pits. 








Goip.—The imports of gold into the United Kingdum 
in December were 970,097/., as compared with 1,204,323/. 
in December, 1900, and 1,998,422/. in December, 1899. 
The aggregate value of the imports for the whole of 1901 
was 20,715,628/., as compared with 26,190,873/. in 1900, 
and 32,533,497/. in 1899. The imports are still greatly 
reduced by the Transvaal war, which—especially in the 
first six months of the year—crippled gold-mining in the 
Witwatersrand district. Since y, however, there has 
been a gradual resumption of crushing operations, and 
they are now regaining something of their old activity, 
so that the value of the imports of South African gold 
for the whole of 1901 was 1,962,283/., as compared with 
378,626/. in 1900, and 15,014,6397. in 1899. ‘There is 
every prospect of a great increase in South African gold 
deliveries in 1902. 
three principal gold-producing districts—British South 
Africa, British India, and Australasia—were as follows : 


Region. 1901. | 1900. 1899. 
£ £ wT 
British South Africa 1,962,283 | 378,626 | 15,014,631 
British India s 6,946,334 | 3,778,381 | 1,725 562 
Australasia .. 5,055,630 


5,566,724 | 6,458,918 
It should be observed that, although gold-mining made 
fair progress in India last year, the great increase observ- 
able in the deliveries was nob wholly attributable to the 
growth of production, but was the result of larger gold 
shipments to adjust trade balances. The movement of 
gold from the United States to Great Britain last year 
was much reduced, coming out at only 263,816/., as com- 
pared with 5,870,734/. in 1900, and 2,379,046/. in 1899. As 
regards other countries making shipments of gold to the 
United Kingdom for the adjustment of trade balances, it 
should be observed that the receipts from Germany last 
year were valued at 365,892/., as compared with 2,543, 809/. 
and 2,396,790/., while those from France were valued at 
1,174,5432., as compared with 2,156,032/. and 1,840,6467. ; 





and those from Egypt at 1,148,890/., as compared with 
275,4012. and 131,0587. 


he imports of gold last year from the ry 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—The market was dead idle 
on Thursday forenoon, only 1500 tons changing hands. 
One lot of Scotch was dealt in at 493. 1d. fourteen days, 
and 1000 tons of Cleveland at 44s. per ton one montb. 
In the afternoon only 3000 tons were dealt in. Scotch 
closed steady at 49s, 1d. per ton buyers cash. The 
settlement prices were: tch 493.; Cleveland, 
433. 104d.; Cumberland hematite iron, 563. 14d. per 
ton. On the following day, in the forenoon market, 
only 3000 tons changed hands, and prices were a shade 
easier, Scotch was quite neglected, and Cleveland fell 
1d. per ton. The tone was just steady. About 7000 tons 
changed hands in the afternoon, the finishing prices show- 
ing a decline of 1d. to 2d. per ton on the previous day’s 
close. A dull tone was felt in the afternoon, and the 
settlement prices were: 493. l4d., 433. 104d., and 
563. per ton. The market was exceedingly idle on 
Monday forenoon, when the dealings only amounted to 
about 1500 tons of Cleveland, and the price being 
about 1d. per ton higher at 43s. 9}d. per ton cash 
buyers. Scotch warrants were quoted a shade easier at 
482, 10d. per ton cash buyers, while Cumberland hema- 
tite iron was quoted 3d. per ton better, at 563. 3d. cash 
sellers. In the afternoon there was a little more business 
doing. Scotch warrants closed 1}d. up on the day 
at 493, per ton cash buyers, and Cleveland 1d. up 
at 433. 95d. cash buyers. There was not any quota- 
tion for Cumberland hematite iron. The settlement 
prices were: 48s. 104d., 43s. 104d., and 55s. 104d. The 
warrant market was quiet on Tuesday forenoon, and 
a moderate amount of business was done, about 6000 tons 
changing hands. The tone was quieter, notwithstanding 
the favourable reports that had just arrived from America. 
Scotch warrants were quoted 14d. per ton down at 
48s. 104d. ton cash buyers. About 10,000 tons changed 
hands in the afternoon, when prices closed firmer. Scotch 
warrants left off 24d. per ton up on the day, at 
49s. 1d. cash buyers, and Cleveland 4d. per ton up 
at 433. 10d. per ton cash buyers. Cumberland hematite 
iron opened at 55s. 11d. per ton cash, and improved to 
56s. 3d. per ton buyers. Only 5000 tons were dealt in 
this forenoon. Scotch and Cleveland were steady, and 
Cumberland better. About the same amount of iron 
changed hands in the afternoon. Scotch warrants 
closed 64d. per ton up on the day at 49s. 9d. per ton one 
month. The market was strong, and the settlement 
prices were: 493. 1}d., 43s, 104d., and 57s. 43d. per ton. 
The following are the quotations for makers’ No. 1 iron: 
Clyde, 65s. 6d.; Gartsherrie, 66s.; Calder, 663. 6d.; 
Langloan, 683. 6d.; Summerlee and Coltness, 71s.—the 
foregoing all shipped at Glasgow ; ral gene (shipped 
at Ardrossan), 653. 6d. ; Shotts (shipped at Leith), 70s.; 
Carron (shipped at Grangemouth), 67s. 6d. per ton. Con- 
siderable purchases have been made in the foundry de- 
partment, thus giving an indication of the prospect of a 
lot of forthcoming work. The number of blast-furnaces 
in Operation is 77, against 73 last week, four having 
been blown in at Carnbroe Works. Abt this time last 
year there were 81 furnaces in blast. The amount of iron 
in Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 57,257 tons, against 57,955 tons 
yesterday week, thus showing a reduction amounting for 
the past week to 698 tone. 


Sulphate of Ammonia.—This commodity has become 
very firm at quite 11J. 5s. per ton for prompt delivery. 
Last week’s shipments at Leith amounted to 519 tons. 


Mr. Dugald Clerk at the Institution of Engineers and 
Shipbuilders.—At last night’s meeting of the [nstitu- 
tion of Engineers and Shipbuilders in Scotland, the 
attention of the members was taken up by Mr. Dugald 
Clerk, of London, his subject being ‘‘Gas and other 
Internal Combustion Engines.” In the course of his 
lecture on the subject, which he was specially asked 
to give, he was almost entirely historical, dealing 
with almost every gas engine that has made any 
name for itself, and with his own interesting experi- 
ence, extending over many years, during seven or 
eight of which he was manager of Messrs. Sterne 
and Co.’s works, Glasgow. Upwards of forty figures 
were shown on the screen in the course of the lecture, 
which were exceedingly interesting. A valuable discus- 
sion followed the lecture, the speakers in which were: 
fr. W. Foulis, president, who gave some account of bis 
own experience with a gas engine invention made about 
twenty years ago, Professor Watkinson, ex-Bailie Burt, 
a successful maker of gas engines ; Professor Barr, D.Sc., 
Mr. Chamen, Corporation Electrical Engineer ; Mr. Wil- 
liamson, of Motherwell, who rather startled the meeting 
by his announcement regarding a gas engine which drives 
all his firm’s machinery, and Mr. F. J. Rowan. Mr. 
Clark made an interesting reply. 


James Watt Anniversary.—The anniversary of the 
birth of James Watt always calls forth in his birthplace 
of Greenock a special scientific lecture, which is delivered 
by come man of note. Last Friday night’s lecture at the 
Greenock ae Society was ae by Professor H. 
S. Hele-Shaw, LL.D., F.R.S., Professor of Engineering 
at University College, Liverpool. His discourse was chiefly 
devoted to an account of the life of James Watt as 
looked at by a thoughtful engineer. On the following 
night the annual dinner of the Institution of Engineers 
and Shipbuilders, in celebration of the birth, and life, and 
work of James Watt, was held in the Windsor Hotel, 
Glasgow, Mr. W. Foulis in the chair. The vice-chairs 
were filled by the three vice-presidents of the Institution. 
Some excellent speaking took place. Also on Saturday 
evening the Watt anniversary dinner was held in Edin- 
burgh, in the Imperial Hotel, by the Watt Club of the 
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Heriot-Watt College—the chairman of the club, Mr. 
Graham Yooll, presiding. Several professors were pre- 
sent, andthe chairman, in giving the toast of the evening, 
dwelt on Watt’s career as an inventor of the first rank. 





GerrMAN CoAt-Min1nG.—The production of coal in Ger- 
many in the first eleven months of last year was 98,946,805 
tons; this total was made up as follows: January, 9,541,080 
tons; February, 8,490,582 tons; March, 9,206,673 tons ; 
April, 8,455,737 tons ; May, 8,900,345 tons; June, 8,410,725 
tons ; July, 9,429,987 tons; August, 9,320,580 tons ; Sept- 
ember, 8,740,362 tons ; October, 9,492,518 tons ; and No- 
vember, 8,958,216 tons. The production of lignites in 
Germany in the first eleven months of last year was 
40,597,201 tons. This total was made up thus: January, 
3,865,163 tons ; February, 3,462,003 tons ; March, 3,700,078 
tons; April, 3,366,205 tons ; May, 3,405,523 tons; June, 
3,438,266 tons ; July, 3.711,758 tons; August, 3,790,494 
tons ; September, 3,696,743 tons ; October, 4,152,632 tons ; 
and November, 4,008,336 tons. 





CaTaLocuEs.— We have received from the Glacier 
Anti-Friction Metal Company a synopsis of tests made 
of their sea 
Blonk-street, Sheffield. In one of the tests the metal 
carried for four hours a load of 1500 lb. per square inch 
when running at a speed of 300 revolutions per minute.— 
We have received from Messrs. W. T. Ellison and Co., 
Limited, Irlam-o’-th’-Height, Manchester, a — of their 
catalogue of pumping machinery, of which they make 
many different kinds. Special attention is directed to 
their double-acting pulsating pump.—The C. W. Hunt 
Company, of 45, Broadway, New York, have sent us a 
copy of a pamphlet on narrow-gauge electric locomotives 
for shop and factory use. These are constructed to pass 
round curves of 12 ft. radius, and every wheel being driven, 


the heaviest grades can be ascended. The electric current | 


is supplied from a storage battery carried on the locomo- 
tive. It is claimed that for the special kind of service in 
question that this system has advantages over the plan 
of using an overhead trolley or a third rail.—The National 
Roller and Ball-Bearing Company, Limited, of Washing- 
ton, D.C., have issued a new catalogue of roller and - 
bearings of different patterns, suitable for a wide range 
of applications.—Messrs. Ward and Goldstone, of 465, 
Dalton-street, Strangeways, have sent us a price-list of a 
variety of electrical sundries, such as dynamos and motor 
brushes, fuse-wire, fuse-boards, cables, bells, and indi- 
cators.—The Empire Roller Bearings Company, Limited, 
of 1, Delahay-street, Westminster, have issued a new 
list of their bearings, which, they state, are in use for 
rolling stock on a aumber of the principal railway lines and 
tramways.—T'he Electric Company, Limited, of 122 to 124, 
Charing Cross-road, W.C., have sent us an illustrated de- 
scription of their automatic controllers for lifts. These are 
designed to preventany jolting of the liftat starting. They 
switch a resistance into the motor circuit at starting, and 
cut ip out automatically section by section as the speed 
rises, 80 that the motor runs steadily up to speed without 
sudden jerks.—We have received from Cryselco, Limited, 
Kempston, Bedfordshire, a price-list of incandescent 
lamps of all sizes, and suited for all ordinary voltages. — 
Messrs. James Armstrong, and Co., Limited, of 116, 


Queen Victoria-street, E.C., have, as British agents for | } 


the international automatic injector, issued a descriptive 
phamphlet of this device, which is stated to have but 
six wearing parts, and to work at any pressure between 
15 Ib. to 200 lb. per square inch.—Yorkshire irons have 
long held the first place for quality, and for certain pur- 
poses are still considered by many engineers better than 
steel, cheap and good as the latter now is. This reputa- 
tion has neither been acquired by accident nor is it main- 
tained without the exercise of the greatest care on the 
part of the makers. In a pamphlet which we have re- 
ceived from the Farnley Iron Company, Limited, Leeds, 
some particulars are given of the precautions taken to 
secure those qualities in their products which make 
customers willing to pay for them about twice the price 
of the commoner irons. A very neatly got up catalogue 
has been sent us by Messrs. Richard Moreland and Son, 
Limited, of Old-street, E.C., in which are set forth, for 
the considerations of architects, the merits of solid 
columns of steel. Naturally built steel stanchions can be 
produced which weight for weight are ‘stronger than 
the solid column, but Messrs. Moreland claim that owing 
to the small amount of work needed in the latter, the 
cost for carrying a given load-is not greater than if its 
lighter rival were used. The small diameter of these 
columns is an advantage from the architect’s point 
of view, as it facilitates the decorative treatment of 
the metal work.—Messre. G. M. Callender and Co., 
of 25, Victoria-street, Westminster, S.W., have just 
issued a pamphlet showing varied applications of their pure 
bitumen sheeting. Amongst other uses of this material 
illustrated may be mentioned the protection of earthen 
dam embankments, the pa of reservoirs and ponds, 
and the waterproofing of bridge floors.—The Willesden 
Paper and Canvas Works, Limited, have sent us publica- 
tions giving particulars of their well-known waterproof 
and rot-proof goods, and of the many ways in which 
these products have proved highly useful.—The Auto- 
Machinery Company, Limited, of Coventry, have issued 
& new price list of roller bearings. These have rollers, 
bushes, and sleeves of hardened and tempered steel 
finished by grinding. The cages for the rollers are of 
gun-metal, and the bearings will run at high speeds 
under heavy loads without any Mae of heating.—Messrs. 
Fleming, Birkby, and Goodall, Limited, 39, Lime- 
street, E.C., have sent us a copy of their new price-list of 

Teon” belting, which is a composite textile belt, proof 
against heat, steam, oil, acids, alkalis, and water. 


metal at the Sheffield Testing Works, | }, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBrouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was well attended and prices were steady, 
but there was not a great deal of business doing. A very 
satisfactory feature of the market, however, was the fact 
that makers of Cleveland pig iron showed a disposition 
to hold out for rather higher rates on forward account 
than non f were prepared to accept for early delivery. 
Cleveland pig-iron producers are not badly off for orders, 
and they note with nosmall amount of satisfaction reduc- 
tion in the cost of production by the fall in the price of 
coke. No. 3 g.m.b. Cleveland pig was yesterday 443. for 
early f.o.b. delivery ; foundry No. 4 was 43s. 9d. ; Frey 
forge, 433. 44d. ; mottled, 43s. ; and white, 42s. 9d. 
Coast hematite pig was in only very moderate request, and 
no difficulty was experienced in purchasing Nos. 1, 2, and3 
at 56s, for early delivery. West Coast firms were reported 
to be competing keenly for orders in the Sheffield district. 
Rubio ore was put at 15s. ex-ship Tees. Middlesbrough 
warrants closed 43s. 104d. cash buyers, To-day the 
market was a shade stronger in Cleveland iron, but prices 
were not quotably changed. Middlesbrough warrants 
stiffened to 433. likd., which was the closing cash price of 
uyers. 
Manufactured Iron and Steel.—Business in the manu- 
factured iron and steel trades is quiet, and quotations all 
round are weak. Some firms are pretty busy, but new 
orders come very slowly to hand. Common iron bars 
are quoted 6/. 53s. ; iron ship-plates, 6/.; iron ship-angles, 
5l. 15s. ; steel shi — 5l. 128. 6d. ; and steel ship- 
angles, 5. 103.—all less the customary 24 per cent. dis- 
count. The general quotation for heavy sections of steel 
rails is still 57. 103, net at works, but perhaps rather less 
might be taken. 


Messrs. Warner and Co., Limited.—The directors of 
essrs, Warner and Co., refined iron manufacturers, 
have declared interim dividends for the half-year ending 
December 31 last at the rate of 6 per cent. per annum on 
the preferense shares and 8 per cent. per annum on the 
ordinary shares. The dividends will be paid on the 1st 
proximo. 


Coal and Coke.—At length there is a move in the 
downward direction in the coal and coke trade, and con- 
sumers declare that ib is certainly nob before time. 
Bunker coal is now 83. 9d. to 93. f.o.b., sellers, as a rule, 
holding out for the latter figure. Average qualities of 
blastfurnace coke have been reduced to 16s. delivered 
here, and a further fall is looked for. 


The Royal Exchange.—The Royal Exchange is to be 
closed for some time for structural alterations to the roof 
and in order to decorate the building. During the time 
the Exchange is closed the market will be held in the 
Oddfellows’ Hall. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been rather dull, but 
quotations for the best and second-class descriptions have 
been maintained. The best large steam coal has made 
15s. to 15s. 6d. per ton, while secondary qualities have 
brought 14s. 3d. to 14s. 6d. per ton. Small steam coal 
as been in good demand at late rates. House coal has 
shown little change; No. 3 Rhondda large has made 
153. 6d. to 15s, 9d. per ton. Foundry coke has been 
quoted at 22s. to 233. per ton, and furnace ditto 183. to 
193. 6d. per ton. As regards iron ore, the best Rubio has 
brought 14s. 3d. per ton, while Tafna has made 15s. to 
153. 3d. per ton. 


Rhymney Iron Company, Limited.—The directors of this 
company recommend an interim dividend of 2s. 6d. per 
share (being at the rate of 5 per cent. per annum), 
in respect of the half-year ending September 28, 1901. 
The directors observe, in an interim report: ‘‘ The 
period under review compared with one of great pros- 
perity for the South Wales coal trade during the corre- 
sponding half-year of 1900. The demand for steam coal 
was not so great, nor were prices so high as those pre- 
viously realised on the one hand, while the wages of the 
workmen were increased on the other hand. 
of coal from the company’s pits for the half-year was 
296,538 tons, against 289,607 tons raised in the corre- 
sponding period of the previous year; an increase of 6931 
tons. This increase would have been greater if the com- 
pany’s house-coal pits had worked fully during the half- 
year. They were, however, idle one September, the 
stoppage being caused by a strike. The make of coke 
for the half-year was 22,244 tons, against 24,128 tons for 
the half-year to September, 1900: an increase of 116 tons. 
The new coking plant has worked very satisfactorily.” 


The ** King Edward VII.”—The line-of-battle ship King 
Edward VII. will.not be laid down at Portsmouth, as 
was originally intended, but she will be built at Devon- 
port, on the slip from which the Queen is to be launched 
early in March. 


Welsh Labour Difficulties.—A meeting of the Mon- 
mouthshire and South Wales Coalowners’ ciation was 
held at Cardiff on Saturday, when attention was given to 
stoppages at certain collieries, when members of the 
Federation refused to work with non-unionists. In these 
cases the owners of the collieries claim compensation from 
the association. The question was deferred. 


The ** Queen.”—Her Majesty Queen Alexandra is to 
launch the Queen, line-of-battle ship, at Devonport, on 
March 8. The dimensions of the Queen are: Length 
between perpendiculars, 400 ft.; extreme breadth, 75 ft.; 
draught forward, 26.3 ft.; draught aft, 27.5 fv.; displace- 
ment, 15.000 tons. The present weight of the veseel is 
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about 5000 tons, and by the time she is ready to take the 
water probably another 1000 tons will have n added. 
The times between the laying down and the launching 
of the other line-of-battle ships built at Devonport were 
as follows: Ocean, 7266 tons, 16 months 22 days; Im- 
placable, 6000 tons, 8 months; Bulwark, 5930 tons, 
7 months; Montagu, 5560 tons, 15 months 1 day. The 
Queen will have taken 11 months 24 days. 


The Swansea Valley.—The collieries in this district have 
been in brisk operation during the last few days, and 
prices for house-coal have been rather tending down- 
wards. The output of pig has been satisfactory, and the 
production of steel bars has been about an average. In 
the tin-plate trade a fair business is being done, and some 
further orders have been booked. An improvement has 
seb in at the spelter works. 

The ‘‘ Fantome.”—The Fantome, sloop, which is fitted 
with machinery made at Devonport, and supplied with 
steam from Niclausse boilers, manufactured by Messrs. 
Humphrys, Tennant, and Co., has completed her 30 hours’ 
trial ab 1000 horse-power with satisfactory results. The 
engines and boilers worked well throughout. 


Armour-Plate Trials.—A 2-in. armour-plate, of the 
type used in ironclads and armoured cruisers for continu- 
ing the armour from the belt to the ram, manufactured 
by Messrs, Cammell and Co., of Sheftield (who are making 
the whole of the armour for the Queen, about to be 
launched at Devonport), was tried at Whale Island, 
Portsmouth, on Friday. Three rounds from a 6-pounder 
quick-firing gun were fired at velocities averaging 1700 
foot-seconds, and the shots splashed, but there was no 
penetration. Then one round from a 4in. quick-firin 
gun was fired, with a velocity of 1650 foot-seconds ; an 
here as in the previous test, there was no penetration, nor 
cracking, buta slight bulging of the plate. On Saturday, 
a 4-in. plate, manufactu by Messrs. W. Beardmore 
and Co., of Glasgow, was tested at Whale Island, and 
three rounds were fired from a 4.7-in. gun. A similar 
test was carried out on the previous day ; but in both 
cases the projectile splashed on the plate without crack- 
ing or penetrating. 





BAVARIAN Locomotives IN FraANcE.—There has been 
some discussion of late as to an order for thirty locomo- 
tives alleged to have been given by the Eastern of France 
Railway Company to a German firm, to the detriment of 
French mechanical industry. It —— that the state- 
ment is not entirely correct, although there is some 
foundation for ib. The Eastern of France Company was 
under the necessity of ordering twenty (not thirty) en- 
gines in August, 1900, from a Bavarian firm which had 
obtained a prize at the Paris Exhibition. The order was 
given because no French establishment was in a position 
to supply the engines within the period prescribed—thav 
is, by the commencement of 1902. Ib is stated that other 
French companies, as well as the administration of the 
French State lines, were obliged at the same time to 

urchase engines in America, Austris, and Belgium. 

arts of engines were also ordered in Prussia. The 
Eastern of France Company ordered about the same time 
thirty engines from the Creusot Works, but the delivery 
of these engines will not be finally terminated until the 
middle of 1903; the Creusot Works also demanded an 
additional price of 500/. per engine. 





Messrs. Vickers, Sons, AND Maxim, Limirep, AND 
Witi1am BearpMoRE AND Co.—The shareholders of 
Messrs. Vickers, Sons, and Maxim, Limited, have re- 
ceived a circular stating that a provisional agreement has 
been made to acquire one-half of the ordinary shares in 
Messrs. William Beardmore and Co., Limited, which 
company will bs formed to take over the business of 
Messrs. William Beardmore and Co, carried on b 
Mr. Beardmore, at Parkhead Forge, Glasgow; Napier’s 
Yard, Govan; and Dalmuir Shipyard, Dumbarton- 
shire. As a result, the provisional agreement has been 
made, ah rg 4 in consideration of the issue as fully 
sed to Mr. Beardmore of 362,500 ordinary shares of 

essrs. Vickers, Sons, and Maxim, Limited, and of a 
further number of ordinary shares not exceeding, in any 
event, 37,500 (when certain outstanding matters have 
been adjusted), Messrs, Vickers, Sons, and Maxim, 
imited, uire one-half of the ordinary share capital of 
Meesrs. William Beardmore and Oo., Limited, which will 
be entitled to rank for dividends from the date of the 
registration of the company. Messrs. Vickers, Sons, 
and Maxim, Limited, have satisfied themselves that 
in past years the business of Messrs. William Beard- 
more and Co. has been prosperous, showing an average 
profit during the five and a half years ending June 30, 
1901, of over 140,0007. per annum; while in the year 
1900 the profits exceeded 200,000/.—a figure which the 
directors are confident will be at least equalled by the 
results of 1901 when the same are finally ascertained. 
In order to carry out this arrangement, Mr. Beardmore’s 
business will be registered under the Limited Liability 
Companies Acts, with an ordinary share capital of 
1,500,000/., and it is contemplated to create and issue 
preference shares when further capital is required. The 
Vickers company will be represented on the board of 
Messrs. William Beardmore and Co., Limited, by two of 
their directors, and Mr. Albert Vickers and Lieutenant 
A. T. Dawson have been appointed and have agreed to 
fill these positions. Mr. Beardmore will be the chairman 
and managing director of Messrs. William Beardmore and 
Co., Limited, and his brother, Mr. Joseph Beardmore, 
will likewise join that board. Mr. Beardfmore will be 
appointed a director of Messrs. Vickers, Sons, and 

axim, Limited, and has engaged to hold for the period of 
twelve months all the ordinary shares of this company 
allotted to him, and not to reduce his holding in any sub- 
sequent year by more than 50,000 shares, 
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PexsOnaL.—Messrs. Clayton, Howlett, and Co., of the 
Atlas Works, Woodfield-road, London, W., announce that, 
the site of their present works having been acquired by 
the local authorities, they have transferred all their 
patterns, drawings, &c., to the Brightside Foundry and 
Engineering Company, Limited, Sheffield, who will 
manufacture the late firm’s specialities in brick, tile, and 
pipe machinery, under the superintendenceof Mr. Howlett. 
The London office will be at 28, Victoria-street, West- 
minster.—Mr. Edward Lomer, of 12, St. Mary Axe, E.C., 
has been appointed by the Actiengesellschaft der Dillinger 
Hiittenwerke their sole agent for the United Kingdom. 





Joint Stock ENTERPRISE IN 1901.—The Jnvestors’ 
Guardian and Joint Stock Companies’ Review publishes 
the statistics of new companies formed during 1901. It 
may be remembered that of the 4511 companies re- 
gistered at Somerset House during 1900 no less than 
1155 were registered in December, 1900, with a capita- 
lisation of 45,823,540/., so as to escape the hravy 
fees and conditions entailed by the Companies’ Ac» 
of 1900, which came into operation on the first day 
of 1901. The marked decline in company forma- 
tion during 1901 is clearly shown by the following 
figures: As regards the number and capitalisation 
of companies registered during 1901, 3139, with a 
capital of 143,911,279, there is a falling away in 
comparison with 1900 of 1372 companies, and in 
amount of over 60,000,000/., and we must go so far back 
as 1894 to find the registration of any year falling 
below 200,000,0002. In the electrical industry, which, 
till well within the present decade, has been stunted 
by a repressive legislation that nearly improved it 
off the face of the land, there is a decrease from 
7,720,0502. in 1900 to 4,993,550/. The decrease in cycling 
and motor is from 3.502,857/. to 1,090,707/. In 
engineering the lamentable diminution from 11,385,6300. 
to 3,741,260/. is to be recorded, in iron and steel from 
10,059.0307. to 5,137,525/., and in coal from 8,395,344/. to 
3,412,500. The history of the past year has been no 
Jess unfortunate as regards the important shipping in- 
terest, the new companies registered having fallen from 
15,887,680/. in 1900 to 7,479.512/. last year. Important 
differences are to be noticed under many of the other 
headings, that in the speculative work of mining being 
especially conspicuous by a decline from 53,035,117/. to 
39,817,5622. Railways show a huge decrease,’ while jn- 
surance has increased from 563,507/. to 5,285,314. The 
registrations in newspaper and printing have about held 
their own with 3,601,460/. in 1900 against 3 794,7002. in 
1901, 
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in-Chief of the South Lancashire Electric Traction and Power 
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tric Trolley Lines.” 

Roya Institution oF GREAT Britain.—Friday, January 31, at 
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3 o’clock.—Tuesday, January 28, Mr. Allan Macfadyen, — 
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PANAMA OR NICARAGUA ? 

Ir was a very general, though premature, 
assumption that the Hay-Pauncefote agreement 
had settled the question definitely in favour of the 
original United States canal route through Nica- 
ragua. The agreement was considerably altered 
by the United States Senate, and as a consequence 
it was not ratified by us, so that the whole diplo- 
This has 


of seriously prosecuting a campaign in the United 
States in favour of its own scheme. The Panama 
Canal Company were largely instrumental in gettin 

the American Government to appoint a Technica 
Commission for the pur of considering the 
rival and alternative projects for isthmian canals, 
and as a result it has been practically settled that 


1the chief advantages belong to the modified pro- 





a of the shorter route. From the United 
tates point of view the question was more or less 
a financial one: Will the price of completing the 
Panama Canal, plus the consideration to be paid 
to the New Panama Company, exceed or fall short 
of the cost of completing the Nicaragua Canal? 
The answer to this question depends entirely on 
the reliability of the engineering estimates of the 
rival schemes. We have already expressed our 
opinion on these estimates (see ENGINEERING, vol. 
Ixxi., page 132) in our article last year, and we 
know of no reason to alter that opinion ; indeed, 
most of what has been published on the subject, 


as well as the deliberations and report of the Com- 
mission, have only served as a confirmation. Poli- 


tically, the situation has changed to a considerable 
extent since the modified Hay-Pauncefote agree- 
ment lapsed. 

What we ventured to suggest many years 
ago as a solution of the question of canal 
joint control, preferable from the British point of 
view to apy modification of the clauses in the 
Clayton-Bulwer Treaty—viz., the abrogation of the 
treaty itself—will most likely be the course adopted. 
Probably the United States now feel themselves 
strong enough to look with equanimity upon any 
chance of an infringement of the Munro doctrine 
on our part, and we have recognised that 
isthmian interoceanic communication across Cen- 
tral America cannot much longer be postponed. 
The political question of the control of the 
future cana] being settled in favour of the United 
States—who, under the new treaty, obtain a 
perfectly free hand in a military sense—the battle is 
already being waged between the partisans of the 
only two schemes which have seriously to be con- 
sidered. ‘The Nicaragua Canal, which we still must 
consider as the real United States route, possesses 
avery powerful backing in the Senate, with Senator 
Morgan at its head; it has also the great advan- 
tage of being under the wing of an American 
company which possesses the weight attaching to 
an undertaking that has been before the American 
public long enough to become almost a household 
word and a patriotic tradition. For upward of 
two generations the Nicaragua scheme has been 
American, whereas the Panama scheme has been 
French, and foreign. Moreover, ‘‘ give a dog a 
bad name, and hang him,” is as true of engineerin 
as it is of other reputations, even with hard-head 
business men. The New Panama Company has 
achieved wonders already, both in overcoming the 
unsavoury reputation of the past and in offering 
proofs of an eminently conclusive character of the 
reliability of its present matured proposals. By 
these means it has secured for the route a definite 
position in the competitive battle now being waged 
over the Canal schemes, and Nicaragua has to 
face a serious rival in the once discredited forei; 
competitor. The result of the battle might 
safely and easily predicted in favour of the 
American company were it not for the impossibility, 
on this side at least, of gauging the real extent 
and depth of the support which the French com- 
pany has been able to secure during a fairly active 
campaign of over two years. The rumoured offer 
of the sale of the whole Panama undertaking to the 
United States for 100,000,000 dols., subsequently 
reduced to 40,000,000 dols. (8,000,000/.), is not by 
any means an infallible clue to the real difficulty of 
the situation. The Panama Company, if it saw 
a reasonable chance of effecting the sale at even a 
lower figure, would no doubt reduce the sum 
sufficiently to insure business resulting. For it 
must be quite evident to the administration of 
the company that the chances of raising the money 
to complete this undertaking themselves are nil, 
and that unless the United States Government 
purchase, no sale can be looked for in any other 
quarter. Everything considered, we do not think 
it likely that the purchase price will prove an 
insuperable obstacle in the way of the United States 
taking over the French concession, provided the 
engineering proposals are as advantageous as those 
claimed for the K icaragua route. 

It will be of interest to recapitulate the leading 
features of the two schemes and say a few words 
as to the reliability of the data on which the 
respective proposals are based. The Table on the 
next page gives all the essential details of the two 
schemes. 

There cannot be two opinions as to which of 
the projects would afford superior facilities from 
the point of view of commercial requirements. 
The advantage of a saving of 82.80 per cent. in the 
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Leading Data of the Two Canals. £ _ Remarks. a fact which is favourable to long-distance signal- 
| Panama Canal . 21,000,000 sees 9 of interna- | Jing, 

: Panam. | tional commission to) J), pj t k. h Mr. M ih 
Nicaragua n his recent work, however, Mr. Marconi has 
Canal. —_ * meg Comparative | 8 000,000 SS ... abandoned the use of the long vertical wire for the 
gt Pro- mission of eee ae sini taking representing | transmitter, and has got his best results witha 
y | an outlay of some| substitute, which at first sight would seem _ill- 
ak aaa Evie j a 60,000, 000/., of a adapted for the purpose. This he has effected by 
Per Per Panama aan cas cae making use of the principle of resonance. With the 
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Length of canal | 
proper .. .. 27.967] 16.4 29.516 63.8 105.54 + 5.54 
Length of | 
navigation 


Total length.. 170109 |100.0 46.231 100.0 | 27.20 | —82.80 
Number of loc eccnted bie ar ewe Bisel 
on each side of | 


free | 
-- 142.132 | 83.6 16.715 36.2 | 11.76 -88.24 
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Average lift -- 83 8 | 334 257) 2 70.00 —-39.00 
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section above sea | 
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total length of the waterway more than compen- 
sates for the slight excess of 5.54 per cent. in 
that of the purely artificial portion of the canal. 
A saving of 6.82 per cent. in the total lift in the 
case of Panama, and especially the division of this 
total lift into portions 30 per cent. lower than in 
the other case, should make a considerable differ- 
ence in the speed of working the traffic through 
the locks. From the point of view of the military 
control of the canal, the advantage distinctly 
inclines to the side of the Nicaragua Canal. A 
coup de main by a powerful fleet might very con- 
ceivably succeed in seizing and holding a water- 
way * miles in length, operating from one 
end only—especially where the ascending and 
descending flights of locks are grouped compara- 
tively close together and near the centre. here 
the length is 170 miles, however, and the ascending 
and descending flights of locks are separated by a 
long distance of open navigation, such a coup de 
main would be a forlorn hope indeed. These con- 
siderations are likely to weigh strongly in favour of 
the advocates of the American route, as against 
the French canal. On the score of cost, every 
Commission which has been appointed to inquire 
into the prospects, technical and financial, of the 
Nicaragua Canal has so far uniformly added to 
the estimated cost, and has failed to arrive at any 
finality with respect to the two portions of the 
undertaking, which involve relatively the greatest 
outlay and the maximum technical uncertainty— 
the Ochoa dam and the harbour works on the 
Atlantic side. The two great difficulties in the 
Panama scheme—viz.,, the depth of the divide 
cutting and the regulation of the Chagres River 
—have — been reduced to certain defi- 
nite and reasonable proportions in the present 
proposals, backed by data, experimentally ascer- 
tained, which remove the element of uncertainty in 
a fashion almost to satisfy the most cautious. The 
original Menocal estimate placed the probable 
cost of the proposed Nicaragua Canal at about 
12,000,000/. (see ENGINERRING, pages 831 and 832, 
of June 16, 1893). The first mixed commission 
inquiring into the canal estimates brought them up 
to 20,000,000/., and the latest forecasts have, we 
understand, raised this to the original figure at 
which the French estimates of 1872 placed it—viz., 
30,000,000/., and thera is no prospect of absolute 
finality in the matter even yet. 

The estimates for the new Panama scheme, on 
the other hand, are based on the experience gained 
by an outlay of not far short of 60,000,000/., most 
of which, it is true, was more or less wasted by 
the older company ; still, this has formed a basis on 
which the present company have worked to admira- 
ble advantage. The actual price of the items of 
work involved in cutting the eanal, the character of 
the ground, and the natural difficulties to be 
encountered—labour, climate, &c.—all have been 
— by the light of experience with a reason- 
able degree of accuracy. This cannot be said to 
have been the case with the Nicaragua scheme, and 
even its most ardent partisans cannot be so con- 
vinced about the soundness of their cause as the 
advocates of the Panama Company. On the whole, 
the comparison between the two schemes on the 
basis of cost may be approximately summed up as 
follows : 

£ Remarks. 
. 30,000,000 Earliest and latest esti- 


Nicaragua Canal 
mate, but essentially 





approximate. 


Tutel ... 29,009,000 
From the above it is probable that the price 
asked by the Panama Company will have to be 
considerably reduced before the United States will 
abandon their traditional route through Nicaragua. 
It may be pointed out that if the present nego- 
tiations of the Panama Company should prove 
abortive, the alternative of possessing a second 
route across the American isthmus, controlled by 
Great Britain, or possibly Europe, might still be 
open ; and this might, after all, be the best solution 
to a problem that contains menacing elements to 
European trade. 








WIRELESS TELEGRAPHY. 

One of the puzzles connected with wireless tele- 
graphy has been the great distance to which it has 
proved possible to signal. The radiation sent out 
from the transmitter is of the same nature as ordi- 
nary light, and subject to the same rules of refrac- 
tion as the latter ; but whilst the earth curves 8 in. 
per mile, the bending of a ray of light by the re- 
fraction of the atmosphere is only about 2 in. per 
mile, so that very high stations are needed for helio- 
graphing between points more than a few miles 
apart. Thus a ray of light emitted from a point 
300 ft. above sea level would touch the sea at a 
distance of about 25 miles ; and hence two stations, 
50 miles apart, could just heliograph to each other 
over the sea if each station was at a level of 
300 ft. In wireless telegraphy it has been found 
that enormously greater distances can be signalled 
over with comparatively low transmitting and 
receiving wires, although the Hertzian radiation 
used is less refrangible than ordinary light, 
being of mp ever d greater wave length. This 
peculiarity of Hertzian telegraphy is touched upon 
in a highly interesting paper contributed to the 
Revue Scientifique by M. Poincaré, who attributes 
the success of the system principally to diffraction. 
Sound, as we all know, can bend round an obstacle; 
and the fact that he was unable to detect any similar 
bending in the case of light was urged by Newton as 
an objection to the wave theory of light, as origin- 
ally proposed by Huyghens. More refined optical 
methods have shown that such bending does exist, 
but in the case of ordinary light it is extremely 
small. It increases, however, with the wave- 
length, and by using waves sufficiently long the 
rate of bending may be greater than the curvature 
of the earth, and thus effective signalling may be 
established by means of these long waves between 
distant stations at comparatively low elevations. 

It has further to be remarked, however, that the 
amount of energy set free in the form of Hertzian 
waves can easily be made much greater than can 
mgr be concentrated into a beam of light. 

e visible spark which passes between the 
knobs of a Marconi transmitter may give out as 
light, M. Poincaré considers, possibly as much as 
yhoth part of the energy expended in its pro- 
duction. If the eye were as sensitive as the 
Marconi receiver, the light of the spark should be 
visible for one-tenth the distance over which 
wireless telegraphy can be effected ; but experience 
shows that in this regard Art has beaten Nature, 
the coherer being immeasurably more sensitive 
than the eye. Further, whilst light is readily 
stopped by fog, this is not the case with the 
long undulations used in wireless telegraphy, fogs 
being as transparent to them as limpid water is to 
light. There are two methods of increasing the 
distance over which Hertzian telegraphy is possible. 
The use of a long vertical wire is one, and this is 
best connected to the earth, as then the wave- 
length is nearly doubled, which, as indicated above, 
is favourable to the covering of long distances. 
Moreover, the radiations given out are polarised, 
and the useful energy in the horizontal plane is 
therefore three times as great as if unpolarised 
radiations were used. Theconnection of the wire 
to earth has a further advantage, in that the spark 
between the transmitter knobs is ‘‘damped.” There 


are thus but few oscillations between the knobs, but 
the energy of each is corrrespondingly increased, 





as used in the earlier instruments, the radiation 
produced was made up of waves of every length. 
In the new Marconi exciter the object aimed at 
has been to produce a series of waves of one uni- 
form wave-length. Hence, to use an acoustical 
analogy, the radiation from the early type of exciter 
corresponded to a ‘‘ noise,” whilst in the later type 
it is equivalent toa musical note. Now, it is well 
known that a pianoforte wire, for example, will 
respond toa very feeble disturbance if this be of 
the right pitch and sufficiently prolonged. Each 
vibration, though feeble in itself, affects the string 
at just the right moment to increase the effect of 
the previous one, so that finally the string may be 
put in quite powerful vibration. In a similar way 
Mr. Marconi’s receiver is tuned to synchronise 
exactly with the waves radiated by the transmitter. 
These waves may be each much less powerful 
than those generated by the earlier form of his 
instrument, but there are many more of them, and 
each increases the effect of its predecessor. Hence 
with the new type of transmitter the distance 
covered is greater than with the earlier type, though 
this increase is only observed if the receiver is in 
perfect tune with the transmitter, and one not so 
in tune will only respond at a distance much less 
than it would do with the original arrangement. 





THE BOILERS FOR THE NEW BRITISH 
WARSHIPS. 

ADMIRALTY contractors throughout the country 
are at the present time engaged in preparing tenders 
for the construction of two battleships, five armoured 
cruisers and two third-class cruisers ; and the situa- 
tion is rendered the more interesting in view of the 
fact that the Admiralty have developed their policy 
in connection with the boiler question, and thus 
there is a probability that in these new ships there 
will be fitted several different types of steam gene- 
rators, which have been tested by long sea-steaming 
in various gunboats of the Sharpshooter class, 
and in one or two sloops of war. While the Belle- 
ville boiler was being extensively applied, expcri- 
ments were continued with the Babcock and Wilcox, 
Niclausse, and other types, and thus data have been 
accumulated which has now resulted, under the 
stimulus of the Water-Tube Boiler Committee, in 
@ greater variety of water-tube boilers for the 
new vessels. Indeed, the most important question 
in connection with the new ships has reference to 
the type of boiler in use. Thus, .in connection with 
the first-class cruisers, of which five are to be built 
by contract and one in a dockyard, four alternative 
boiler systems are proposed, although the Yarrow 
boiler gets first place in the specification, and there 
is thus more than a suggestion of its securing first 
consideration. 

Although a comparison of the economy, of the 
facility in working, and particularly of the cost of 
repairs of such several types applied to one class of 
ship, would be the most important, we must at 
present be satisfied with an examination of the 
particulars of design, accepting these as indicative 
of the steaming capabilities of the different boilers. 
The power to be developed, it may be said, is 22,000 
indicated horse-power, and—as in all warships— 
weight had to be minimised as much as possible 
so as to secure adequate armoured protection, 
satisfactory bunker capacity, a powerful armament, 
and a large storage of ammunition, the weight 
given may be assumed as being the least possible 
for the power stated, with assurance of success. In 
the primary design, 22 boilers of the Yarrow type 
are specified, in second and alternative arrange- 
ment 25 of the Diirr type, in a third 34 of the 
Niclausse, and in a fourth 25 of the Babcock 
and Wilcox. The steam pressure at the ‘engines 
in all cases is the same—250 lb.—but in the 
boilers of the two last-named types a greater 
margin is allowed, the boiler pressure being sug- 
gested at 270 lb., while in the Yarrow and Diirr 
boilers it is 260 lb.; but the difference is im- 
material, and obviously no reducing valve is antici- 

ted. The Yarrow boilers have the greatest 

eating surface per unit of power to be developed— 
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3 square feet per indicated horse-power, as com- 
pared with about 2.6 square feet in the other cases, 
the Babcock boiler having slightly morethan the Diirr 
and the Niclausse. The Yarrow boiler is expected 
to consume more coal per square foot of grate than 
the others ; the variation in the power expected from 
the bar surface being considerable—12.2 indicated 
horse- power per square foot in the Niclausse ; 14.4 
indicated horse-power in the Diirr; 12.5 indicated 
horse-power in the Babcock and Wilcox type; 
and 20 indicated horse-power with the Yarrow 
boiler. As regards weight, the Yarrow type comes 
out most advantageously, although the difference 
is not so great as might have been anticipated, the 
total being 1832 tons, whereas the Diirr boilers, 
with the same machinery, weigh 20 tons more, the 
Niclausse 60 tons more, and the Babcock and 
Wilcox 25 tons more ; thus the power per ton of 
weight varies only between 12 and 11.62, as indi- 
cated in the Table of particulars given : 


Comparison of Boilers of Different Types for 22,000 
Indicated Horse-Power Cruisers. 











| | - 
o | } @ ir] 
’ ales | § 25 
Ty pe of B iler. 3 2 a | * law 
3 a 5 3 aS 
oO CI so | = | 8 
i=) al a 42 3 
Number ae As at oe pe 25 34 25 
Boiler pressure .. ae Ib.| £00 | 260 260 | 270 | 270 
Heating surface .. .. €q. ft | 50,300 66,000 57,000) 57,200 59,000 
Grate area .. ee oe: tee 1,610 1,100 1,525) 1,800 1,750 
Heating surface per indicated | | 
horse-power .. -- &q. ft,.|} 2.29, 3.0 | 259) 26 | 2.68 
Iadicated horse-power per sq. ft. | 
ofarea.. aa a --| 18.65 | 20 (144 |12.2 | 12.5 
Total weight of machinery, tons} 1,750) 1,832) 1,852) 1,892 1,857 
Indicated horse-power per ton 12.67 | 12.0 | 11.87 11.62 11.87 





Several cruisers now being constructed are of prac- 
tically the same type, and known as the County 
class. Belleville boilers are being fitted to most of 
them, and here the power is exactly the same, so 
that a comparison is not without interest. The heat- 
ing surface allowed per indicated horse-power is less 
than in any of the four alternative designs, being 
2.29 square feet as compared with from 2.59 to 3 
square feet, while the power per square foot of grate 
is 13.65 indicated horse-power, as compared with 
from 12.2 to 20 indicated horse-power. In the 
matter of weight the Belleville boiler has the advan- 
tage, the total, including machinery, being 82 tons 
less than the lowest of the four alternative designs, 
and 142 tons less than the highest. This is the 
more remarkable as the engines do not differ much. 

It may be said that the machinery is to be of the 
triple-expansion type, with four cylinders, as now 
adopted in all naval practice, the high-pressure 
having a diameter of 37 in., the intermediate of 
60 in., and the two low-pressures of 69 in., the 
piston stroke being 42 in., so that at 140 revolutions 
the usual piston speed in Navy ships of 980 ft. per 
minute will require to be made to get the power 
required. Theshipsare to have a speed of 23 knots, 
when the displacement is 10,200 tons; this is 
400 tons more than in the former ships of the same 
class, the length being 10 ft. more—i.e., 450 ft.; 
breadth, 67 ft., as compared with 66 ft.; and the 
depth, 58 ft. 4 in., or 1 in. more, while the draught 
is maintained at 24 ft.6in. The side armour will 
be of 4 in. in thickness, and the armament will 
include, as we described in a recent article, two 
7.5-in. guns, with ten 6-in. weapons, as well as a 
large number of smaller guns. 

In the case of three battleships to be built, the 
question of boilers is equally interesting, as in this 
case Babcock and Wilcox boilers are to be adopted 
in two, while in the third there is proposed a com- 
bination of cylindrical with this same design of 
water-tube steam generator. Here, again, com- 
parison is possible with the Belleville system, for 
the new battleship machinery will be very similar 
to the engines of the six vessels of the Duncan 
class now being completed, in which Belleville 
boilers are used to get the same power of 18,000 
indicated horse-power from engines whose cylinders 
are of the same diameter as those in the new King 
Edward VII. class. As to weight, the whole 
machinery with the Belleville boiler works out at 
1580 tons, while with the Babcock and Wilcox 
system the total becomes 1735 tons, and with 
cylindrical boilers providing two-fifths of the power 
the total is 1885 tons, or 300 tons more. It is 
Scarcely necessary to labour the point that this 
extra weight involves forfeiture of some of the 
offensive or defensive qualities’ of the ship, or 
an Increase in the weight and size of the ship to. 
provide for the heavier boilers, and again for the 


"| purely water-tube-boiler arrangements to 210 lb., 


extra material resulting for large dimensions of 





hull. Here are the leading particulars of the three 
systems : 
Comparison of Boilers for 18 000 Indicated Horse-Power 
Battleship. 
| | Babcock | } Babcock and 
Type. | Belleville. and Wilcox, % Cy- 
cox. lindrical. 
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Indicated horse-power per} 
grate area .. ok oot SR 10.4 mr 
Weight of machinery.. tons 1,580 1,735 1885 
Indicated horse-power per 
ton of machinery .. | IL 10 37 9.54 
| 








It will thus be seen that the indicated horse- 
power per ton of machinery is, with the combina- 
tion, 9.54 indicated horse-power, and with the 
Babcock and Wilcox 10.37 indicated horse-power, 
as compared with 11.4 indicated horse-power in the 
case of the Belleville boilers. With the inclusion 
of the tank boiler in the steam generation system, 
a reduction of pressure has been made imperative 
—from 300 1b. and 270 lb. respectively with the 


and this, again, has rendered larger cylinders, &c., 
necessary. Thus, in the Duncan class and, again, 
in the two ships of the King Edward VII. class, to 
have Babcock and Wilcox boilers the diameters are 
to be the same—334 in. in the case of the high- 
pressure, 54} in. in the intermediate, and 63 in. in 
the two low-pressure, while in the vessel with the 
double system of boilers the diameters are 38 in., 
60 in., and 67 in. respectively, the stroke continu- 
ing the same—48 in.—-and also the piston speed— 
960 ft. for 120 revolutions. The reduction in steam 
pressure may, however, lessen the loss in auxiliary 
machinery when working simple or even compound, 
but a large part of this loss in economy has already 
been compensated for in high-pressure steaming 
ships by the use of the exhaust from these in dis- 
tillers, &c., or by passing it into the intermediate 
or low-pressure cylinder receiver. However, we 
have no intention of speculating as to the probable 
results of the changes ; the particulars of design are 
alone interesting enough for the present. It may 
be added, however, that the new battleships are 
to be 425 ft. long, 78 ft. beam, and 43 ft. in depth, 
and at 26 ft. 9 in. draught they will displace 16,350 
tons. Their speed is to be 18$ knots. As to the 
guns, we have dealt with them in a previous 
article (ENGINEERING, vol. lxxii., page 715). 

The Admiralty have received tenders for the 
construction of two third-class cruisers which are 
improved vessels of the ‘‘P” class, of which about 
adozen were built two or three years ago. These 
new vessels are larger, and of greater sea-going 
capabilities than their predecessors. They are to 
be 360 ft. long between perpendiculars, 40 ft. 
beam, and 21 ft. 9in. draught. With a draught 
of 14 ft. 6in. they will displace 3000 tons. To 
get a speed of 217 knots they are to have 
machinery of 9800 indicated horse-power. The 
engines using steam at an initial pressure of 
250 lb. (reduced from the boiler pressure of 300 Ib.) 
will have cylinders of the following diameters : 
High-pressure, 24} in.; intermediate, 38} in.; and 
two low-pressures of 42} in. The stroke is to be 
24 in. The ten boilers are to be of the ‘‘ Express ” 
type, and the power to be got per ton of machinery 
is 17.88 indicated horse-power per ton, which com- 
pares with about 20 indicated horse-power in the 
case of the earlier vessels of the same class, so that 
it will be recognised that here, as in other respects, 
the Admiralty, while aiming at maximum results, 
are, at the same time, doing everything that is 
possible to make these attainable under all con- 
ditions. 





DYNAMO-TESTING AT THE ENGLISH 
ELECTRIC MANUFACTURING COM- 
PANY’S WORKS, PRESTON, 

By invitation of Messrs. Dick, Kerr, and Co., 

Limited, of 110, Cannon-street, a number of elec- 

trical engineers and representatives of the technical 

press proceeded on Thursday last week to Preston, 
to witness the tests of two 1100-kilowatt continuous- 
current machines in the works of the English Elec- 
trical Manufacturing Company, Limited. The 
party was in charge of Mr. H. Scholey, and had 


the guidance of the general manager, Mr. Conner, 
they first inspected the works. We reserve a full 
descriptive account of these interesting works for a 
future occasion, and will to-day content ourselves 
with a few remarks on striking features which 
could not but impress the visitors. 

The works of the English Electric Manufacturing 
Company are very conveniently situated between 
the main railway lines andthe docks. Electric loco- 
motives bring the wagons up toan80-ton weighbridge, 
from which steam locomotives take them up and into 
the shops, in which a trolley-line service would 
interfere with the operation of the cranes. There 
are three main buildings, nearly all on the ground 
floor, arranged in two parallel rows. The first com- 
prises the offices—in the drawing-offices upstairs, 
the light of the arc lamps is all reflected back from 
the white-painted ceiling—and two bays 900 ft. 
in length, 60 ft. wide, which form one magnificent 
shop, 35 ft. in clear height, without partition wall. 
The power-house and chloride of lead battery-rooms, 
the Klein cooler in the open air, and the spacious 
foundry, pattern-shops, &c., are along the other 
parallel line. The space between the two buildings 
is to be converted into what is termed a ‘‘light court” 
on the Continent. The buildings are in plain brick, 
iron, and glass, with plenty of the latter. Along 
the longitudinal axis of the main building, whose 
dimensions are not surpassed in England, we believe, 
runs a line of double lattice-work stanchions, which 
perform the triple function of supporting the roofs, 
the crane girders, and the line shafting. The steel 
frames were first erected to carry the cranes and roof 
structure, and the sides and ends were then walled 
in. The design is due to Professor Sydney S. Short, 
whom the visitors had the pleasure of meeting. 
Each bay is spanned by two travellers, 25 ft. of 
head room being left under the cranes. The floor 
is paved with wood, which forms undoubtedly the 
best workshop flooring ; it is furnished with three 
lines of tracks, push tracks down each bay, and a full- 
gauge track between the stanchions. The arc lamps 
which illuminate the shops are suspended in three, 
or, more correctly, in four rows—namely, on the 
walls and on either side of the main shafting. The 
main compressed-air pipe and the hot-air pipe are 
also fixed in the stanchion line. The design aims 
at two chief points : Firstly, all materials and goods 
are, so far as possible, to travel always in the same 
direction in their successive operations, a very 
essential point, of course. Secondly, electric group 
driving, in preference to single-motor driving. The 
main shafting which, to repeat, is carried down the 
axial line between the two bays, is divided into 
eight sections of about 100 ft. length, each driven 
by a 50 horse-power electric motor, to which it is 
coupled by means of a quill shaft and clutch. The 
sections may themselves be coupled at will, and be 
driven by any motor. Belts go down to counter- 
shafting, or direct to machine tools placed longi- 
tudinally on the floor. There may be as many as 
six machines, three on either side, on this plan, 
without noticeably diminishing the width of the 
bays. Only the largest machines—amongst which 
we noticed a planing machine for castings of 
24 ft., a boring mill swinging 24 ft., universal 
milling machines, &c., weighing 100 tons and 
more—are actuated by single motors. Group- 
driving by belts from a main shafting on such a 
plan has its manifest advantages. 

Walking down the bays, we first enter the re- 
ceiving and store rooms, where goods are unloaded 
and distributed into their bins and divisions. We 

ass into the die, punch, and annealing departments. 

he armature winding is carried on in a somewhat 
separated portion at the extreme end of the build- 
ing, where mica rings and tubes are also moulded 
in steam-heated presses; most of the winding, in- 
sulating, and moulding is done by girls. The 
foundry, which is 465 ft. by 120 ft., is spanned 
by four cranes, two of 30-tons capacity, which 
leave ample room for the smith’s fires, lathes, 
&c., on either side. There are two cupolas, 
and the brass foundry will contain five fur- 
naces. Steel-casting is also to be taken up. In- 
dependent motors are used in these departments. 
The pig and coke are delivered directly from the 
railway trucks upon the cupola staging, on the same 
level with the charging door. The power-house con- 
tains two sets of 300-kilowatt generators, placed with 
a flywheel between the cylinders of the horizontal 
engines of Messrs. John Musgrave and Sons, of 
Bolton. The empty space in the fine engine-room 
is soon to be occupied by a 1000-kilowatt unit. 








three clear hours’ time at Preston, where, under 


A hurried visit was also paid to the Electric 
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Railway and Tramway Carriage Works, which are | further, double-storey cars for Wigan and other 
in intimate business relations with the works of towns ; cars built in teak and iron, not to tempt 


| and orders recently secured by Messrs. Dick, Kerr, 
and Co. from the London County Council comprise 


the English Electric Manufacturing Company, from destructive insects, for Calcutta; and other|two 1500-kilowatt triphase generators, two con- 
which they are separated only by a public road. novelties. 


The six parallel sheds of the first-mentioned firm | 


| tinuous-current generators of the same capacity, and 


The works of the English Electric Manufacturing | twelve motors and generators of various capacities, 


form one large complex of buildings with communi- Company, to which we return, were erected andthe whole aggregating 10,000 kilowatts. Large 
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orders are also in hand, among others, from Cape 
Town, Perth (in Australia), Birkenhead, and Bolton. 
As regards continuous-current machinery, Pro- 
fessor Short recommends that dynamos of large 
capacity should be designed with many poles as mul- 
tiples of unit dynamos with one pair of poles. Certain 
mechanical and electrical values will give the best 
results, we know from experience ; he adopts these 
values for the unit dynamo. For larger capacities 
the number of poles is increased ; the general ten- 
| dency is in favour of many poles for direct-current 
dynamos. A four-pole machine, carrying as much 
active material as two bipolar ones, will have their 
combined output at half their speed. Mr. Short 
facilitates standardisation by making all armature 
coils alike, and the slots in the laminations of the 
same width and depth; and by using, so far as 
possible, pole-pieces of the same section. He also 





cating doors in the partition walls. Tramcars go completed within less than twelve months; and | advocates low speeds. 
from there to all parts of the world. 


were new one-storey combination tramcars, with a two years, generators of more than 1 


cross-bench in front and back, outside the enclosed | power, and 3000 tramcar motors, with controllers 
uipment, have already been sent out. | structed for the Corporation of Bolton, to be placed 


portion of the car, and three peculiarly-arranged | and other 


steps on the sides of the slightly tapering car-ends,/So far continuous-current machines have alone 
which do not project from the car body profile ;| been supplied, but phase work has been started, 


Noticeable although they have not yet been in operation for; The two dynamos which were tested are illus- 
,000 horse- | trated in Figs. 1 and 2, page 118. They are 1100-kilo- 


watt compound-wound machines, with 12 poles, con- 


between the cylinders of the Musgrave engines, and 
to be driven at 100 revolutions per minute, the arma- 
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ture being coupled direct to the flanges of the fly- 
wheel. As usual with the dynamos of the firm, the 
frame is made of a special quality cast iron, and 
is horizontally divided ; the lower half is provided 
with two massive feet, and the whole machine can 
be shifted on the foundation girders. The lower 
surfaces of the feet are for this purpose finished to 
a plane parallel to the armature. By means of 
these supports, the frame is held in a vertical posi- 
tion with two rigid foundation girders, having 
screws for adjusting the armature clearance hori- 
zontally, and a number of shim plates for vertical 
adjustment. When examination, or repair, of the 
armature or field coils is desired, the entire frame 
can be moved lengthwise over the engine shaft. The 
two half rings of the frame are held together by 
four bolts let into the inner face of the castings, 
thus avoiding projections on the outer surface. 

The pole-pieces are of laminated cast steel, cast 
into the magnet frame with a welded joint. When 
light weight is essential, the frames are made of 
steel ; the fixing of the pole-pieces is not so easy 
in that case. The detachable pole shoes act as 
supports to the field coils, which are wound on 
spools constructed in steel, with brass ends. The 
shunt winding consists of double cotton-covered 
copper wire, the series winding on the same spool 
of ribbon copper. The two kinds of coils are insu- 
lated from one another by a special combination 
of mica and paper, the spool itself being covered 
with at least } in. of the same insulation. The 
finished coils remain for several days in the baking 
ovens, and are afterwards tested, while hot, with 
alternating currents of 2500 volts. All wire joints 
are made on the surface, where they can readily 
be examined. The pole-faces of the magnet cores 
are bored after the coils have been put in position ; 
this arrangement permits of the use of the same 
pole-pieces for machines of different sizes. 

The armature spider is cast in tough iron, the 
rim sections being unconnected, thus avoiding 
shrinkage strains ; it is bored to gauge, the bore being 
slightly smaller than the diameter of the engine 
shaft, and is forced into position with a pressure of 
100 tons, and secured with two keys. Spacing discs 
to form ventilating ducts are left between the steel 
core sheets at intervals of 4 in. The segmental 
ends of the arms and the spider are so designed 
that the air admitted into the interior of the arma- 
ture core is forced with great velocity through the 
radial ducts, thus ventilating the core, armature 
coils, and field magnets effectively. The inter- 
changeable armature coils are former-wound and 
carried in slots. The core laminations are clamped 
between two massive end-rings, which are drawn 
together by a number of bolts passing through 
inside the core. The end ring furthest from the 
commutator is provided on its outer edge with a 
ventilated shaft to support the ends of the straight- 
out wound armature coils ; the other end-ring, next 
to the commutator, is provided with clamps, which 
secure the balancing rings, presently to be mentioned. 
The commutator is carried upon a spider fixed to 
the back of the armature, and the hard-drawn 
segment bars of copper are firmly clamped by end 
rings of steel ; the best mica is used for insulation, 
silver-amber mica being inserted between the bars. 
The commutator spider resembles the armature 
spider, but its rimisentire. The wearing depth of 
the segments is never less than | in., and the sur- 
face insulation has, as a rule, a thickness of 1} in. 
The total weight of one of these 12-pole generators 
for Bolton is 56 tons, the armature weighing 21 tons, 
and the fields and frame 35 tons. The brush-holders 
are carried on laminated copper strips ; the carbon 
brushes do not bear quite radially on the com- 
mutator, but meet it under an angle which is about 
6 deg. less than a right angle; this applies to the 
generator. 

The connections can be traced in Fig. 3, which 
refers to an eight-pole machine of the same type. 
Attention is to be drawn to the balancing rings 
placed between the armature core and the com- 
mutator to prevent the ‘“‘ bucking” of the gene- 
rator, which corresponds to the ‘‘ hunting ” of rotary 
converters. The surging of the current isapt to 
Over-magnetise certain poles and to demagnetise 
others, and to turn generator poles into motor 
poles. This is diminished by cross-connecting the 
armature winding at points of equal potential, so 
that the pressure between the several units in 
multipolar machines is equalised ; the same object 
is obtained, My other constructors, with the aid of 
heavy copper bars between the pole-pieces. 

The photographs, Figs. | and 2, page 118, show the 








dynamos ready for the Hopkinson tests. This method 
of testing is due to Drs. J. and E. Hopkinson, and 
was first applied by them to Messrs. Mather and 
Platt’s dynamos in 1886. The method is much in 
favour now with electricians, with the modifications 
which it underwent soon after its introduction. 
According to the original suggestion, two dynamos 
of a equal dimensions and output are 
fixed on the same shaft, coupled mechanically and 
electrically so that the one drives the other as a 
motor, the generator moving, of course, in unison 
with it. If the combination is driven by a belt, the 
power transmitted by the belt will represent the 
waste in the two dynamos and in the connections 
between them. The power passing between the 
two dynamos can be varied by adjusting the mag- 
netic field of the motor. The efficiency of the 
combination will be determined if we measure the 
electric power given out by the generators, and, 
further, the power transmitted by the belt. The 
latter was determined by a Hefner-Alteneck. dyna- 
mometer. Although this latter power is small 
compared to the electrically-measured energy, 
the mechanical determinations did not prove any- 
thing like so reliable as the electrical measure- 
ments. This was not unexpected, and the fact 
had come out strikingly during the tests of a 
Heinrichs dynamo by Messrs. Alabaster and Gate- 
house, conducted in 1884.* The Morin dynamo- 
meter, and even the improved Prony brake, 
seemed to point to an inconstancy in the dynamo 
efficiency which its constructor would not admit ; 
and the dynamo designer triumphed. Various 
suggestions were hence made to do away with all 
mechanical measurements in such tests. Note- 
worthy among these was a very simple method, 
proposed by Major Cardew, which enjoyed favour 
for some time. The motor and generator were 
coupled by a belt, and the motor was fed from an 
independent source. As the elimination of the belt 
friction may be awkward, however, the tests are 
now conducted exclusively by electrical methods. 

With generators of such high capacity, the test- 
ing requires many hours. On the exclusively elec- 
trical method, the combined machines have to be 
started by a current from an outside source, the 
power station of the works in this case. Only the 
waste currents of the combinations have to be 
made up from the external source, just as with the 
original Hopkinson arrangement the belt over the 
common pulley had to supply the current loss and 
not the whole energy. Yet with compound ma- 
chines of such magnitude, the testing would neces- 
sitate a considerable expenditure of current, and 
it is hence customary to cut out the series coils in 
compound machines during the ordinary Hopkinson 
test. In.the actual instance the dynamos—com- 
pound machines of 1100 kilowatts at 550 volts— 
were completed and mounted on a common shaft 
on Wednesday afternoon, and at once put under a 
load of 2900 amperes, an overload approximating 
40 per cent., for one hour. A thorough series of tests, 
concerning efficiency and the various losses, followed 
on Thursday morning. We reproduce in Fig. 5a 
diagram of the test connections, and in Fig. 4 the 
resulting curves. 

On Thursday afternoon the machines were, in 
the presence of the visitors, run under full load 
and under loads of 3200 amperes, which means 
an overload of 50 per cent. The cable connec- 
tions with the fine main switchboard of the 
works began to smell under the powerful currents 
for which they were not really intended. But the 
machines behaved remarkably well. The full load 
was thrown on and off several times without 
noticeably affecting the speed of the set ; this was 
measured on a Horn tachometer which indicated 
twice the shaft speed. There was a little sparking, 
but every dynamo sparks on the first trials until 
the commutator gets into running condition, and 
these machines were severely tried. Before the 
party left, the machines were — , and the 
visitors could convince themselves that neither the 
commutator nor the field coils had become warm. 
The brushes were not shifted during these rough 
tests. The switchboard from which Mr. Cox super- 
intended the testing is fitted with Weston instru- 
ments. On Friday thé machines were finally 
started under a load of 2200 amperes, and run 
continuously during the whole day, until no further 
rise in the temperature could be observed either 
by the thermometer or by voltmeters across the 
fields. The machines were then shut down, and 


* See ENGINEERING, May 2, 1884. 





the temperatures of the various s determined 
with the aid of thermometers. The atmospheric 
temperature was 58 deg. Fahr. The motor arma- 
ture had risen to 105 deg , the motor commutator 
to 96 deg., and the field to 110 deg. Fahr.; the 
respective rises being 47, 38, and 52 deg. Fahr. 
The corresponding figures for the generator arma- 
ture commutator and field were 45, 37, and 58 
deg. Fahr., these figures indicating the tempera- 
ture rises. These results are most satisfactory. 





FLYWHEELS. 

On another page we complete the publication of 
@ paper on flywheels for slow-speed engines used in 
lighting and electric traction plants recently read 
before the Institution of Engineers and Ship- 
builders of Scotland, by Mr. A. Marshall Downie, 
B.Sc. In view of the somewhat? acute con- 
troversy which raged in our technical press a 
few months back concerning the necessity or 
otherwise of following American precedents in the 
design of traction machinery, a lively discussion 
on this paper had been anticipated, but this 
forecast was falsified, the speakers confining 
themselves in the main to criticism of some 
minor errors and arithmetical mistakes in Mr. 
Downie’s paper. The decision of the engineers 
concerned in the electrification of the District 
Railway, to adopt steam turbines for driving their 
generating plant, goes far to show that American 
engineers are inclined to admit in practice, if not 
in words, that the claim that slow-moving heavy — 
machinery was alone fitted to run a traction plant 
was founded on incomplete premises, and that 
English engineers were right in their contention 
that such plants could be operated perfectly well 
with properly designed high-s machinery. 
In short, the whole difference of opinion had 
its origin in the fact that Americans did not know 
how to design high-speed engines, whilst, owing to 
the labours of the late Mr. Willans, Messrs. Bellis 
and Co., and others, British engineers did. When 
dynamos were first introduced they were all run at 
high speeds. Electrical development here was 
slow, but in the United States rapid. As a con- 
sequence, our designers had time enough, proceed- 
ing step by step, to solve the problem of the 
high-speed engine. In America the demand for 
electricity was enormous ; current had to be supplied 
some. way or another, as a profitable market was 
assured, so American engineers fell back on the 
expedient of driving by belting, in spite of its 
many drawbacks, and only fell into line with the 
British practice of direct connection, when units 
increased greatly in size, enabling the required 
voltage and output to be obtained with engines 
running at no very excessive rates of revolution. 
In applying such engines to electric traction, 
however, it was found that, to secure satisfactory 
running, flywheels vastly heavier than had been 
anticipated were required, and it was assumed that 
the necessity of using such enormous masses of 
metal was inherent in the character of the load 
dealt with, whilst in reality it was merely a con- 
comitant of the style of plant in favour. 

No doubt, in the matter of majesty, the large, 
slow, or medium speed engines have great advan- 
tages over their more modern competitors, the 
more particularly if the latter have the working 
parts enclosed, whilst the others have elaborate 
and highly-polished trip gears in full view. The 
difference calls to mind that between the great 
Laxey water wheel and a modern turbine. In 
impressiveness the former has every advantage, but 
commercially the victory rests with the insignifi- 
cant looking turbine. At the Paris Exhibition 
there was an excellent opportunity of comparing the 
rival methods of construction. The great Borsig 
engine, was one of the sights’ of the show, 
whilst close by it was the Willans engine, much 
smaller and much less taking to the eye, but 
at the same time much more powerful. That the 
future lies with a high-speed steam motor of some 
type or other is, we believe, certain, and with such 
engines comparatively light flywheels suffice. A 
most serious competitor of such motors may, how- 
ever, be found in large gas engines using producer 
or possibly blast-furnace gases. The capital paper 
contributed to ‘the Proceedings of the Institution 
of Mechanical Engineers by Mr. H. A. Humphreys 
last year (see ENGINEERING, vol. lxxi., page 27 
et seq.), showed that under suitable conditions such 
engines were highly economical, and a very few 
years more will show whether motors of this kind 
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are to come into active competition with steam 
for the running of electric generating stations. 
Should they do so, the flywheel problem will be 
intensified, and weights relatively in excess of those 
shown in Mr. Downie’s table will be necessary, or 
else some method must be found of increasing the 
rim speed now considered permissible. One method 
of doing this was referred to by Professor Jamie- 
son in discussing Mr. Downie’s paper. This was 
used in constructing a flywheel for the Man- 
nesman Tube Works, Landore. The rim of this 
wheel is bound round with steel wire, and the 
eripheral speed is about 250 ft. per second. 
Poolunor Sharp has suggested another plan of 
increasing the permissible speed of a flywheel. 
This he does by constructing it somewhat on 
the principle of a bicycle wheel, the spokes 
being of steel rod, secured to the rim by nuts. 
Wheels of this type have been tested to destruction 
by Professor C. H. Benjamin, who has recently 
described a whole series of experiments on the 
strength of flywheels in a paper read before the 
American Society of Mechanical Engineers. This 
paper is supplementary to a similar one pub- 
lished by him in 1898, and it will repay study. 
The Sharp wheels failed when run at a rim 
speed of 424 ft. per second, the highest speed 
recorded with other types of wheels being 395 ft. 
per second. This latter result was obtained with 
a wheel having the rim and arms cast solid ; but 
as the wheel was a small one, the figure ob- 
tained is hardly likely to be equalled in the case 


- of a really large wheel, since it would in such 


a case be difficult to avoid serious contraction 
strains. Several forms of jointed rims were also 
tested by Professor Benjamin. These all proved 
weaker than solid rims, though in two cases in 
which the joints were strengthened, by connecting 
them to the hub by steel rods, results very nearly 
equal to the best of the solid-rim wheels were 
obtained. Placing the joint near the estimated 
,0sition of the point of contrary flexure was tried, 
but proved of no advantage, but apparently no 
special trouble was taken to calculate at all accu- 
rately the position of this point. 

Mr. Downie’s treatment of the bending strains 
in the rim is, it will be observed, rather super- 
ficial, and he makes an obvious slip in affirming 
that the rim cannot be considered as encastré over 
the arms. In solid-rim wheels it must be taken 
as fixed in direction at these points, owing to the 
symmetry of the conditions on opposite sides of 
an arm, and by properly locating the joints in built 
wheels the same may be made true in this case. 
The correct determination of the bending action ina 
rim is, unfortunately, lengthy. No general formula 
can be given for it, as it will depend on the re- 
lative section of the arm and the rim, but the difti- 
culties are purely arithmetical, as the theory is 
simple enough. 

Professor Benjamin mentions that with some of 
the stronger wheels it was impossible to attain the 
speed necessary to break them until the spokes 
were cased in, the air resistance prior to this being 
too great for the power available to bring the 
wheel up to speed. In large quick-running wheels 
there is little doubt that much power may be 
expended in this way. Most high-speed engines 
have therefore solid-webbed wheels, and a capital 
built wheel of this type was described by Mr. 
Wm. Alexander in the discussion on Mr. Downie’s 
paper. In this wheel, constructed by Messrs. 
Workman, Clark, and Co., Limited, Belfast, the 
rim was jointless, and the web consisted of a couple 
of steel plates bolted to rim and hub. From Mr. 
Downie’s table Mr. Alexander deduced that current 
practice in slow-speed engines was represented by 
the following formula : 


Foot-tons of energy on flywheel per electrical 


horse- power (lighting) = cd b 


where N represented the revolutions per minute, 
whilst b was 18.6 for single-crank engines, 1 for 
two cranks at right angles, 2.66 for two cranks at 
180 deg., and 0.416 for three-crank engines. For 
traction, the weight used is one-third ter than 
given by the above formula. As to the strength 
necessary in the arms of a flywheel, Professor 
Smith, in his contribution to the discussion, sug- 
gests that the arms should be strong enough to 
pull up the wheel from full speed to a dead-stop 


within one revolution. This rule will certainly not 
err on the side of rashness, 





NOTES. 
Tue Larcrest Masonry SPAN IN THE WORLD. 


A REMARKABLE bridge has recently been com- 
leted at Luxemburg, across the valley of the 
etrusse. The bridge is a masonry structure of 
277.6 ft. span in the clear, and with a versed sine 
of 53.15 ft. The span, therefore, far exceeds that of 
the famous Cabin John Bridge of the Washington 
viaduct, which, it will be recollected, measures 
220 ft. between springings, and has a rise of 
57.25 ft. The intrados of the Luxemburg bridge 
is elliptical, the radius of curvature at the crown 
being 173.9 ft., whilst the depth of the arch ring 
at the key is 4.72 ft., and at the springings 
7.08 ft. The weight of the roadway is transferred 
to the main arch by open spandrel arching ; but 
there being no inverts, at the junction of the 
piers of these arches with the main arch, the 
effect is not altogether pleasing. The structure 
really. consists of two distinct arches, each 
17.48 ft. wide, erected side by side at 33.22 ft. 
centres, so that there is a clear space between 
them of 15.74 ft. This is bridged over by a 
platform of armoured concrete, which supports 
the roadway. The total width between parapets 
is 55.5 ft. The device of using two separate 
arches in the manner stated is, we believe, novel, 
and has resulted in a great saving of masonry, as 
compared with what would otherwise have been 
necessary. As it was, the work required 26,000 
cubic yards of masonry ; whilst 13,420 cubic feet of 
timber were used for the centres. In order to 
prevent the arch cracking from settlement of the 
centring as the weights carried increased, the arch 
was built in three rings, and each ring was divided 
up into several distinct sections, wedged apart till 
the whole of the weight was in place. The masonry 
at these wedge openings was then completed, so 
that in reality the arch was keyed at each of these 
ints as well as the crown. This method has the 
urther advantage that work can proceed simul- 
taneously at a number of different points. The final 
keying was effected on July 24, 1901, and the 
centres removed on October 26 last, when the settle- 
ment at the crown was found to be but 0.236 in. 


PHILIPPINE COAL. 

Since their acquisition of the Philippines, our 
American friends have been investigating the 
mineral and other possibilities of the islands. Gold 
has, of course, attracted their attention ; there are 
auriferous workings at Mambulao, Paracale, and 
elsewhere, some of them known for a century or 
longer, but never worked on a scientific basis and 
a large scale. Copper, silver, lead, and tin are 
known to occur in numerous localities, but, as is 
the way with the Spaniards, they have been 
neglected. But what the Americans have been 
paying especial attention to are the coal deposits 
of the islands. Obviously, if coal of good 
steaming quality and in abundant quantity can be 
obtained in the Philippines, one of the greatest 
troubles of a naval base far away from home will 
be removed. The War Department at Wash- 
ington has just published a special report by 
the officer in charge of the Mining Bureau at 
Manila, on the coal measures of the Philippines. 
An analysis of surface coal, from measures not 
properly developed in Cebu and elsewhere, shows 
that much of it is free-burning and of great value 
for making steam. Lieutenant Burritt declares that 
there is no reason why it should not compete all 
through the Orient with the Japanese and Austra- 
lian coals so largely used there. The samples 
already taken show ‘‘a coal suitable for many 
commercial purposes,” and there appears to be no 
doubt that the mines contain vast deposits far 
superior to anything yet analysed. The previous 
neglect to develop these measures in no sense 
reflects on their quality or availability, but simply 
reveals the unprogressiveness of the Spaniards. 
The Americans are likely to err on the other 
side. They are looking forward to the time 
when the Filipinos will furnish the bulk of the 
coal of the Orient. However that may be, it is 
more than likely that in a short time they will 
be able to supply the*demands of the islands 
themselves, and especially of those American 
warships which make Manila their headquarters. 
Philippine fuel may ultimately displace Austra- 
lian in the markets of the Far t, but it is 
scarcely likely to do the same by Japanese ; 
while it is probable the big deposits of China 
will be available by the time the Philippines’ 


measures are properly exploited. The Americans, 
however, are moving a trifle more rapidly than did 
the Spaniards. The latter found in the islands 
in 1827. It was not until 1838 that the Govern- 
ment appointed an inspector of mines. He was not 
able to secure the adoption of a mining code till 
1846, and the first coal concession was not granted 
until 1853. The Spaniards took over twenty-five 
years to get ready to mine coal, and have since 
proceeded in only a half-hearted way. 


Row anp’s EXPERIMENT ON THE MaGNnetic 
‘Action oF A Movine Execrrostatic CHarcE. 


It was pointed out by Clerk Maxwell that a static 
charge would preduce a magnetic field if displaced 
with the velocity of light; to which he added that 
it might be possible to reach a sufliciently high 
speed of displacement to obtain an appreciable 
magnetic effect. The credit of carrying out the 
experiment and realising Maxwell’s expectations 
belongs to the late Professor Rowland, of Johns 
Hopkins University, Baltimore. It was in the 
summer of 1875, while Rowland was doing some 
physical work in Professor Helmholtz’s laboratory 
in Berlin, that the young American investigator 
succeeded in overcoming the many and intricate 
difficulties inherent to the experiment, and in show- 
ing the magnetic effect of a ‘‘convection ” current, 
both to his own satisfaction and to that of his 
distinguished Professor. On June 15, 1875, 
Professor Helmholtz gave an account of the 
achievement before the Berlin Academy, and 
shortly afterwards a full account of it appeared 
in the Berlin Monatsbericht, which was translated 
for the September number (1876) of the Philo- 
sophical Magazine. The conclusions of the young 
physicist have been questioned at various times. 
It must be admitted that the experiment is one of 
great difficulty, while the effect to be observed is 
exceedingly small, and therefore likely to be lost 
amid observational and instrumental errors. Some 
who subsequently attempted to repeat the experi- 
ment thought they obtained a negative result, 
although working with apparently very efficient 
apparatus. This was precisely the experience of 
Lecher in 1884 ; while, on the other hand, Réntgen 
detected the alleged effect in 1888. As there 
seemed to be an atmosphere of doubt around the 
result, Rowland took up the matter in 1889, using 
his original method, but. with more sensitive record- 
ing apparatus. On this occasion he confirmed his 
early experiment, and showed that the results 
were in fairly close agreement with the require- 
ments of theory. The value of v, the critical 
velocity, or the velocity of light, deduced from his 
data being 3.0448 x 1019 centimetres per second; 
while, according to recent determinations, the 
accepted value is 2.9992 x 1010 centimetres per 
second. Another physicist—Hunstedt—repeated 
the experiment in the same year (1889), and 
with a similar confirmatory result ; but in 1897 
the reality of the effect or the genuineness of the 
experiment was again called in question by Crémieu, 
who, at the suggestion of Lippmann, undertook to 
study the reciprocal effect according to which the 
rapid variations of a magnetic field should set an 
electrostatically-charged body in motion. Crémieu 
obtained an absolutely negative result, so that he 
and many others were led to doubt the accuracy of 
the original conclusions. Rowland attacked the 
problem anew in his Baltimore laboratory, in the 
autumn of 1900, and had the satisfaction, only a 
short time before his death, of seeing a complete 
confirmation of the results he had announced just 
a quarter of a century before. A very recent in- 
vestigation has been made at the Jefferson Physical 
Laboratory of Harvard University, under the direc- 
tion of Professor Trowbridge, in which Rowland’s 
methods were modified so as to meet the objections 
made by his critics, and the investigation has 
again resulted in a complete verification of Row- 
land’s conclusions. 


SHIPBUILDING TRADE Prospects. 


There is a decrease of 55,000 tons in the amount 
of work in the various shipbuilding districts in the 
kingdom, as compared with the total three months 
ago—a decrease in which every district participates, 
excepting only Greenock. The total of work on 
hand nevertheless represents a very large aggregate 
—469 merchant vessels of 1,359,205 tons, or 90,000 
tons more than a year ago, and higher than at the 
beginning of many previous years with the ex- 
ception of 1899, when the total was 1,401,087 tons. 





Withal, the conditions of the industry cannot be 
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pronounced as roseate; few orders are going, and 
the work commenced within the three months is 35 
per cent. less than in the preceding quarter. Thus 
the orders now on hand represent only eight or 
nine months’ work. There are more sailing vessels 
building than for years. The total tonnage of 
these is 31,503 tons, which includes five vessels 
over 3000 tons, and four between 2000 and 
3000 tons. The number of immense steamers 
is also a striking characteristic of the situation. 
There are on hand 18 such vessels of over 10,000 
tons, three between 9000 and 10,000 tons, six 
between 8000 and 9000 tons, and eleven between 
7000 and 8000 tons; in all, 38 vessels over the 
7000 tons, which was an exceptional measurement 
less than ten years ago. There are a large number 
of ‘‘spec” ships on hand ; Lloyd’s Registry, from 
whose quarterly return we take our figures, 
gives the tonnage ‘‘for sale” as 98,228 tons. 
Foreign and colonial owners take 172,627 tons, 
a much smaller total than usual, about 12 per 
cent. Of these Germany is the best client, with 
twelve vessels of 38,752 tons, Austria-Hungary 
coming second with ten vessels, of 29,300 tons ; 
Holland third with eight vessels, of 26,652 tons ; 
then Greece with five vessels, of 15,276 tons. As 
to the distribution of the work, Belfast has the very 
satisfactory total of 24 vessels, of 215,881 tons; 
which, although 13,200 tons below the total of 
three months ago, is nevertheless 26,500 tons 
higher than a year ago. Glasgow returns 106 
vessels, of 260,155 tons, 15,000 tons more than 
a year ago, but 20,000 tons less than in Sep- 
tember last. Greenock, on the other hand, expe- 
riences a better state of affairs than for some months, 
its total being 55 vessels of 191,675 tons, 23,400 
tons more than in September, and 38,600 tons 
more than in January of last year. On the north- 
east coast, where no sailing ships are being built, 
the conditions can scarcely be pronounced alto- 
gether satisfactory. The Tyne total—81 vessels 
of 257,919 tons—is about 7000 tons higher than a 
year ago; and Sunderland, with 49 vessels of 
177,437 tons, records the small increase of 1652 
tons; but the Tees total is 12,600 tons down— 
28 vessels of 92,340 tons ; and the Hartlepool 
return of 21 vessels of 84,845 tons is 16,585 tons 
less ; and thus the result on the north-east coast is 
a decrease of over 20,000 tons. The state of the 
case, including warships, is as follows : 











| 1902. 1901. 
aes | ae Se 
| No, Tons. | No, Tons. 
Merchant vessels .. | 469 1,359,205 443 | 1,269,919 
British naval shiva | 35 811,€00 47 | 335,880 
Foreign naval ships ‘ | 10 21,725 18 54,265 
514 508 | 


1,692,550 | 1,660,064 


It will thus be seen that apparently we have 32,500 
tons more of work on hand than a year ago. More 
of the ships, however, are further advanced, and thus 
the tonnage does not represent the same relative 
advantage. ; 


MancHesterR Suip Cana Prospects. 


A memorial signed by a number of the share- 
holders of the Manchester Ship Canal Company, 
urging the adoption of a scheme under which new 
and promising shipping companies might be guaran- 
teed a dividend of 5 per cent. on share capital if 
they ran from Manchester, has brought from the 
Directors of the Canal an interesting report, re- 
viewing the past, and estimating the prospects 
of the future of the canal. They point out that 
the foreign trade is more worth cultivating than 
coasting traffic; the former is the backbone of the 
‘Liverpool port revenue ; but even so, other trades 
are not neglected by the Manchester Ship Canal 
authorities ; and it is stated that rates of carriage 
between Continental and Irish ports have greatly 
decreased—in the case of Dublin from 25s. and 
383, to an average of 17s. 6d. ; and for sugar from 
Hamburg vid Kast Coast the rate was formerly 
2ls., and is now 12s. 8d. As to revenue, there 
have been, and always will be, ebbs and flows ; but 
no year has yet shown any falling back, and there 
has been an advance from 97,9011. in 1894 to 
290,829]. in 1900, and 309,0001. in 1901. If 
Is. 6d. per ton more on the merchandise traffic, 
and an average due of 5d. on the ship tonnage 
using the port, could have been obtained during 
the year 1900, a scale of charges which would still 
have been much smaller than was originally esti- 


mated, the net revenue of the company for that 
year would have been 350,000/., instead of 
only 114,500/., as the expenses would have 
been no greater. Having regard to all the circum- 


stances, it cannot be said, in the view of the|P 


directors, that there is any cause for discourage- 
ment. The volume of traffic already obtained, 
combined with the knowledge that there are 
many sources of revenue yet undeveloped, is a 
stimulus to unrelaxed effort. The principal re- 
quirements are thus summarised by the directors : 
(1) A greater number of regular lines of steamers, 
supported by merchant importers of produce on a 
great scale, who will keep stocks large enough to 
make Manchester an vigy ese entrepét, and thus 
provide cargoes for a largely increased fleet of 
steamers ; (2) a vast increase of warehouse accom- 
modation in which to store the produce ; (3) in- 
creased dock accommodation in the near future; 
(4) further development of auxiliary undertakings 
and dépéts on and adjacent to the banks of the Ship 
Canal. It is known that there will be some new 
regular lines of steamers as soon as the freight 
market improves sufficiently to make the rates of 
freight obtainable cover the working expenses of 
the voyage. A produce-importing company with 
large capital would be effectual in giving the re- 
quired lead. With the exception of grain, for 
which there is reserve accommodation in the 
40,000-ton elevator at the docks, there is not much 
Spare storage space now available. The latest 
addition to the accommodation is a five-floored 
transit-shed, 1100 ft. long, on No. 8 dock, fitted 
with cranes on the roof for discharging vessels, and 
with loading-off machinery on the land side, all the 
machinery being worked by electric power. About 
150 acres of land have been recently acquired for 
future dock extension. A new through line of rail- 
way and other works on that land have been in 
progress for some months past, and arrangements 
will shortly be made to begin the construction of a 
new dock. As to the proposal in the memorial for 
a 5 per cent. guarantee on the share capital of 
steamers employed in stipulated services, the direc- 
tors state the view that the suggestion would not 
be effectual ; as it is extremely doubtful whether 
any shipowners would bind themselves to any 
trade on the suggested terms for a series of 
years. But assurance is given that the suggestion 
will not be overlooked, if it should appear advisable 
to seriously consider the question for obtaining 
ship-owning powers. 





THE PARSONS STEAM TURBINE. 

Durine the patt season the King Edward, fitted 
with Parsons steam turbine engines, has been running 
on the Fairlie-Campbeltown route, as our readers are 
aware, The managing owner has had a careful record 
of the coal consumption kept. The following summary 
is from the figures that have been tabulated. The 
Duchess of Hamilton is a paddle-wheel steamer of the 
same dimensions as the King Edward, and is one of 
the crack boats of the Clyde estuary : 


Comparative Statement of Speed, Mileage, and Coal Con- 
sumption of the Paddle Steamer ‘‘ Duchess of Hamilton” 
and the S.8. ‘‘ King Edward.” 

** Duchess of Hamilton.” ‘* King Edward.” 


Total coal .. - 1758 tons 13 cwt. 1429 tons 16 cwt. 
Miles run .. Se ane 15,604 12,116 

» perton.. ae 8.87 8.47 
Number of days running lll 79 
Daily average consump- : 

tion me és 15 tons 17 cwt. 18 tons 2 cwt. 
Average speed .. about 164 knots about 18} knots. 


The figures as to consumption are satisfactory, inas- 


much as they refer to an extended period of running. | 53 


Other things ,being equal, one would naturally expect 
that the King Edward, being considerably the faster 
ship, would burn much more coal per mile. That the 
figures are so nearly alike is a distinct triumph for the 
steam turbine ; whatever allowances may be necessary 
—if any—on account of differences in running, as to 
stop-pages or route, would not be likely to essentially 
affect the result. Both these vessels were built by 
Denny’s, of Dumbarton. The model of the King 
Edward was made the subject of elaborate tank ex- 

riments, and we may feel sure that each design was 
aoe to get the best efficiency under the conditions 
to be fulfilled. 

The results of the season’s running, financially and 
otherwise, have been so successful that it has been 
decided to build another boat of the same oe. At 

resent the Parsons Marine Steam Turbine Company 
cine on hand the machinery for this vessel. She is, 
however, to be a larger and faster ship, her length 
being 20 ft. more, and her speed 21 knots. 

The Turbine Company have also in hand, at their 








works at Wallsend-on-Tyne, turbine machinery for 
three high-speed yachts. The first of these is a vessel 


of 700 tons, the hull and boilers of which are bein 

built by Messrs. Alexander Stephen and Sons, o: 
Linthouse, Glasgow. The steam-turbine machinery 
of this ship is designed to develop about 1500 horée- 
ower. She is to be classed at Lloyd’s. The next 
vessel is of larger size, being about 1400 tons, yacht 
measurement. The hull and boilers are being con- 
structed by Messrs. Ramage and Ferguson, of Leith. 
She will be 260 ft. 8 in. long between perpendiculars, 
and 253 ft. long on the load-water line. The moulded 
breadth will 33 ft. 3 in, and the machinery 
will develop 3500 horse-power. This fine vessel is 
being built for Mr. A. L. Barber, of New York, and 
will bo classed at Lloyd’s. The third vessel is in some 
respects the most interesting. She is for Colonel 
McCalmont, M.P., and, as might be anticipated, 
will have a decided sporting element incorporated 
in her design. She will be on what may be called 
the torpedo-boat type, and as the hull and boilers 
are to be construsted by Messrs. Yarrow and 
Co., of Poplar, it may be assumed that the turbine 
machinery will be given every chance to po 
to advantage. The length on the water-line, which 
is the same as between perpendiculars, will be 
152 ft. 6in., the moulded breadth 15 ft. 3in., and 
the tonnage 170 tons. This vessel is designed for a 
speed of 24 knots. 

The Parsons Company have aiso in hand, and 
nearly completed, a torpedo-boat destroyer, which 
will have about the same speed as the Viper; but 
is designed to have a superior performance to that 
recorded of the latter vessel in regard to coal con- 
sumption at cruising, as well as at higher, speeds. 
We believe Mr. Parsons has been giving a g deal 
of attention to the question of coal economy, and it is 
anticipated that this new destroyer, which is not 
being built to the order of the Admiralty, will be 
more economical under both cruising and full speeds 
than any 30-knot destroyer in the Royal Navy. 

It is highly satisfactory to find that one of the most 
striking developments in the history of marine engi- 
neering is being carried to a practical issue by private 
enterprise. onsidering, however, that the only two 
turbine boats belonging to the Fleet were lost through 
mishap entirely unconnected with the machinery —and 
remembering what remarkable results were obtained 
with these two craft—it is a little surprising that at 
present no vessel is in progress fitted with turbine ma- 





chinery and built for the Royal Navy. 
SHIPBUILDING ABROAD IN 1901.—Lloyd’s ister of 
British and foreign shipping issues a report on shipbuild- 


ing, in the course of which it is stated that there have 
been built abroad during the year 446 steamers, of 800,849 
iling vessels, of 291,951 tons, in addition 


tons, and 453 
to 82 war vessels, of 255,000 tons displacement. Among 
foreign countries the three leading shine are held by the 


United States of America (433,000 tons), Germany (218,000 
tons), and France (177,000 tons). Of the mercantile ton- 
nage reported from the United States a considerable pro- 
rtion does not affect the general commerce of the world, 
ing intended for service on the Great Lakes. Asshow- 
ing the size ot vessels employed in that trade, it may be 
mentioned that 16 steamers have built for it during 
1901, of upwards of 4000 tons each. On the coast 14 steamers 
of over 4000 tons each, two steel sailing vessels each 
about 3300 tons, and six wooden sailing vessels of over 
2000 tons each, have been launched in 1901. Germany 
has launched the following steamers of large tonnage— 
viz.. Kronprinz Wilhelm, 14,908 tons gross; Bliicher, 
12,372 tons gross; Moltke, 12,372 tons gross. No very 
large sailing vessels are included in the output of Germany 
during the year, but it may bo noted that a steel five. 
masted ship of 5200 tons is being built on the Weser, 
under the survey of brs jp Register. In France, the 
construction of large steel sailing vessels has continued to 
flourish under the influence of the bounties granted by 
the State, Forty-nine such vessels, of 2000 tons and ur- 
wards, have been launched during the year under review. 
The largest of these is the Leon Blum, of about 3200 tons, 
built near Rouen. Some expansion is noticeable in the 
construction of steamers in France, the output being 
,000 tons in 1901, as compared with only 20,000 tons in 
1900.. In Italy, the mercantile output of the year 
is. 60,500 tons. There has been a considerable reduc- 
tion in the tonnage on the stocks in Italy during 
the last two years. In December, 189°, the tonnage 
in d amounted to 107,000 tons; in December, 
1900, to 87,000 tons; it has since fallen to 61,000 tons. 
If to the figures for foreign countries we add those 
for the United Kingdom, the total output of the world 
during 1901 (exclusive of —" appears to have been 
about 2,617,000 tons (2,302, steam, 315,000 sail). 
Lloyd’s Register Wreck Returns show that the tonn 
of all nationalities totally lost, broken up, &c., in the 
course of twelve months amounts to about 746,000 tons 
(361,000 steam, 385,000 sail). It will thus be seen tha’ 
while the sailing tonnage of the world has been red 
by about 70,000 tons during 1901, the steam tonnage has 
been increased by about 1,941,000 tons. The net increase 
of the world’s mercantile tonnage is, therefore, 1,871,000 
tons. Compared with this netincrease for the world, the 
net increase of 543,000 tons, as stated above, for the United 
Kingdom is equivalent to 29 per cent. In the net increase 
of the world’s steam tonnage, viz., 1,941,000 tons, the 
United Kingdom has shared to the extent of 659,000 tons, 





or 34 per cent. Of the new tonnage launched during 1901, 
the United Kingdom counted for nearly 45 per cent, 
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NOTES FROM THE UNITED STATES. | 

PHILADELPHIA, January 8, 1902. 
Scarcity ferearly delivery, which means from 30 to 60 
days, is the characteristic of the iron and _ steel 
market at present. Serious losses are being incurred 
at furnaces and mills by reason of the shortage of cars 
andengines. Consumers in many localities are running 
short of material, and quite a number of furnaces are 
banked up for want of fuel. Prices are tending up- 
ward, but the actual advances are few and slight. 
Consumptive requirements are increasing instead of 
diminishing, and the scarcity covers all lines of pro- 
ducts from crude iron to steel rails. A sharp advance 
may occur within a month, but the general desire is to 
avert that danger. Buyers are advised by producers 
to not crowd orders beyond necessities, and this 
advice is being followed. Prices are nominally the 
same as last week, but No. 2X has commanded 
16.50 dols. to 16.75 dols. Large inquiries are being 
resented from the west and south-west, as far as 
exico, where inquiries for large quantities have been 
before the market for over a week. Preparations 
have been completed by a number of o— for large 
extensions, which will be begun in the early spring, 
provided the rails can be had. The condition of the 
market aeagrag J is without parallel. Coke has ad- 
vanced, but it is impossible to get supplies at any 
rice. Bessemer iron ranges from 15.75 dols. to 
6.75 dols. at furnace. Foundry iron commands 
16 dols. to 16.50 dols. for No. 1, and forge 15.50 dols. 
Southern forge is being offered low, but northern sup- 
plies for the present are sufficient. Over a quarter 
million tons of coke are now crowded up around the 
Connellsville ovens ; but cars are promised this week, 
which, it is believed, will materially reduce this 
supply. Billets are almost impossible to get; but 
small lots are furnished as a matter of favour at 
27 dols. to 27.50 dols. Finished iron and steel is 
about as last week—that is, high and scarce. Bessemer 
rods are strong at mill at 32.50 dols. Some 40,000 
tons of structural material were contracted for during 
the holiday week for spring delivery. The pressure 
for iron and steel plates is no less, and supplies are 
short. The merchant iron mills are all behind on 
deliveries, and top prices are uniformly charged. The 
sheet-iron mills appear to be catching up, and this 
theory is carried out by the fact that on large lots for 
late delivery moderate concessions have been extended. 
The merchant steel market is very strong. Large 
orders for skelp iron were presented yesterday and 
to-day, but no conclusions were decided as to dates of 
delivery. Southern forge iron is being offered for late 
delivery ; but none can be had for prompt delivery. 
Bridge material is certainly in active demand, and 
there is no certainty that the mills will catch up 
for six months. Shipments of coke from the 
Connellsville region last week, 7490 cars. Two or 
three large orders for cast-iron pipe, amounting to about 
11,000 tons, were scattered between different plants. 
American tinplate is selling at 4.19 dols. per box. The 
copper situation is still fall of uncertainty. The 
United States Steel Corporation will produce its own 
supply of coal from its own tract of 50,000 acres, worth 
re 10,000,000 dols. Outside of the Carnegie 
plant this corporation consumes about 3,500,000 tons 
of coal. The anthracite coal trade is active, but the 
lake movement is closed by reason of cold weather. 
Owing to the oversold condition of the iron and steel 
market, prices remain on a very firm foundation. The 
Manufacturers and Consumers’ Coal Company, with a 
capital of 5,000,000 dols, controlling 25,000 acres of 
coal, have organised to compete with some of the 
werfal combinations, The present price of copper 
is 123 cents for Lake Superior ingot, 12 cents for 
electrolytic, and 114 cents for casting. Buyers will 
not look at copper at these prices. here is a com- 
plete absence of business in pig tin. The closing 
quotations for spot lots being 23.25 cents. The market 
has been irregular. Buyers are holding off in lead for 
the same reason. The quotations being 4 cents in 50- 

ton lots. 
January 15. 


The feature of the past week has been an advance 
of .50 dol. in the price of northern pig iron, and of 
,25 dol. per ton in southern, and an advance of .10 dol. 
per keg io wire naile, and the continuance of old 
quotations in plate, iron, and steel. These improve- 
ments are indicative of other possible improvements 
and advances, owing to the fact that requirements for 
the summer are still, to a very large extent, uncovered. 
These requirements refer to everything in iron and 
steel, from furnace to finishing mills. The situa- 
tion, while not improving from the standpoint of 
selling, is improving from the standpoint of scarcity 
and oversold conditions. The structural people have 
had inducements to advance prices ; but owing to 
the fact that their capacity is sold so far ahead, 
they prefer to pursue the more businesslike policy 
of decliniog to book latér delivery orders and to kee 
prices about where they are. This course is for 
upon them by reason of the large volume of business 
that will come to them in emall orders between now 





and the opening of spring. There are enormous re- 
quirements in sight, and the plate and structural 
manufacturers feel that this is a very poor time to 
alarm the market by advances which can bring them 
no more money for many months. 

The rail demand is of such a character that it has 
been necessary to allow more or less business from 
domestic and adjacent markets to go across the 
water. These transactions are denied in some quarters 
and hesitatingly admitted in others, but the actual 
facts at present writing are unknown. The next 
serious factor in the whole situation is that there are 
not cars enough or engines enough to keep the great 
industry supplied with fuel. The seriousness of this 
matter is also covered up, and promises of railroad 
managers are given that the trouble will be overcome 
ina short time; but these promises, given a month 
ago, are threadbare now. 

The copper situation has not improved in any sense, 
and — from different authorities are contradictory, 
according to the standpoint of the various interests. 
Consumers are not buying. The European demand 
sprang up to the extent of 2064 tons. Among the 
rumours is one that the largest producer has been 
rapidly selling large surplus stocks ; and this rumour 
is taken to mean that copper will shortly im- 

rove; but consumers rely upon the fundamental 
act that productive capacity is considerably ahead 
of the worit's demand as now estimated. The United 
States exports of copper for the eleven months of 
1891 were, to all countries, 174,185,419 lb., against 
for all of 1900 338,121,027 lb., and for 1899, 
41,633,155 Ib. The imports of copper for the past 
three years have been about the same—namely, 
70,000,000 Ib. in round figures. 

Tin has picked up somewhat, although this month’s 
arrivals are 510 tons, with 3760 tons (as reported to us 
by cable) afloat. 





MISCELLANEA. 
Wokk on the great reservoirs at Assuan and Assiut 
is wel] advanced, and it is expected that they will be 
finished early in 1903. 


The work of preparing Bushy House for the National 
Physical Laboratory is now approaching completion, and, 
at the request of the President and Council of the Royal 
Society, His Royal Highness the Prince of Wales has 
fixed Wednesday, March 19, for the opening ceremony. 
The object of the Laboratory is to encourage the applica- 
tions of physical science to manufactures and industry. 
This it will do by oe researches into questions 
of importance to either, and by testing apparatus and 
material used in trade. 

The Sanitary Institute will hold its next con at 
Manchester, from September 9 to 13. (The president this 
year will be the Right Hon. the Earl Egerton of Tatton, 
whilst the different sections will be provided with chair- 
men as follows: Section I.—Sanitary Science and Pre- 
ventive Medicine—will be presided over by Sir J. Crichton 
Browne, M.D., LL.D., F.R.S., F.R.S.E. Section IT.— 
Engineering and Architecture—will be presided over by 
Sir Alexander Binnie, M. Inst. C.E. Section III.— 
Physics, Chemistry, and Biology—will be presided over 
by Professor A. Sheridan Delépine, M.B., C.M., B.Sc. 

“ight technical conferences will also be held in connec- 
tion with the Congress. 

The Admiralty have quite recently decided—in connec- 
tion with the care and maintenance of certain of the more 
important portions of the ee supplied to British 
men-of-war—to make a change which may possibly have 
far-reaching results. The engineer officers of a ship have 
hitherto been required to undertake the charge of and to 
be responsible for the maintenance in a state of efficient 
working order, of the following, among other parts of the 
machinery: All steam and hydraulic pumping and other 
engines for loading and working the guns, for supplyi 
ammunition, and for turning turret barbette platforms, an 
other forms of gun mountings ; all Whitehead and other 
torpedoes, and submerged tubes and gear ; and all electric 
light engines and dynamos. It has also been a special in- 
struction to the captains of ships in regard to the torpe- 
does, that ‘‘ the dynamos and engines for driving them are 
in charge of the engineer officer, whois responsible for their 
mechanical and electrical efficiency.” The result of this 
arrangement, by which one man was responsible for the 
effective working of a machine and another for its 
efficient use, was not always happy, and somewhat con- 
ducive to friction. Moreover, it had a distinct bear- 
ing on the burning question of the position of the engi- 
neer officers of the Navy, and has been one of the prin- 
cipal arguments used in the rather heated discussion 
which has arisen out of that matter. By the new 
regulations all this is to be altered. The gunnery lieu- 
tenant is in future to take charge of all the hydraulic 
machinery which is in any way connected with the gun 
mountings, while the torpedo lieutenant is to be respon- 
sible for the dynamos, motora, torpedoes, and all the 
fittings which have to do with the torpedo armament. All 
these matters have thus been removed from the care and 
control of the engineer officer, who will now be simply 
required to provide steam to work the dynamos and 
hydraulic engines. 

The Automobile Club held important trials on Satur- 
day, January 11, with a view to ascertain in what distance 
motor vehicles travellin arious speeds might be 


at v 
stopped. The trial was, : kind permission of the Duke 
of Portland, held on a private road at Welbeck, having a 


steady gradient throughout. The cars were timed over 
the full mile, and also over the last one-twentieth of the 
mile (88 yards) in order that the speeds at which the cars 
were eer - at the end of the mile might be ascer- 
tained. As the front wheels of the cars passed over the 
tape at the end of the mile their brakes were applied, 
and when they came to rest, the distance from the tape 
to the point at which the front wheels rested when 
the car oa was carefully measured by Colonel 
Crompton, C.B., and Mr. Claud Crompton, and were 
recorded by Mr. Willcocks, the Engineering Inspector to 
the Local Government Board, and by the honorary 
officials of the club. The ne of the cars on the flat 
on fairly dry road showed that at the undermentioned 
speeds the cars could be stopped on an average in the 
following number of lengths: A length, for this purpose, 
is calculated to be 11 ft. 8in., as that is the average of 
the length of the cars engaged in the trial. From 11 to 
14 miles per hour in 1¢ times the car’s length. From 15 
to 17 miles per hour in twice the car’s length. From 18 
to 20 miles per hour in 2} times the car’s length. From 
20 to 24 miles per hour in 34 times the car’s length. 
The figures given above are averages. As a matter of 
fact, one car travelling at 13 miles oy hour was stopped 
in 4 yards; another travelling at 184 miles an hour wag 
stopped in 7 yards, and another when going at 20 miles an 
hour was stopped in 12% yards. The average weight of 
the vehicles, without passengers, was 1 ton 4cwt. From 
these results it will be seen that motor cars can, on an 
average, be stopped when travelling at 20 miles an hour 
in less distance than the ordi horse vehicle could be 
stopped when travelling at 10 miles per hour. 


Consul-General Inglis, in his last report on French 
trade, states that in 1900 the number of registered cycles 
in France was 975,878, of motor cycles 11,252, and of 
automobiles 5286. The department of the Seine had 
212,510 cycles, 3449 motor cycles, and 1436 automobiles; the 
Nord and Seine-et-Oise came next in importance with 
over 40,000 cycles each. The use of motor cars has made 
such strides in France in recent years that it has given 
rise tc an important and ever-increasing jndustry, France 
being probably ahead of all other countries in this respect, 
as well as in the numerous subsidiary industries which it 
creates and fosters. Of late, numerous competitions have 
been held, to popularise the use of alcohol in place of petro- 
leum essence for propulsion, and it is thought that one 
result of this substitution will be an improvement in the 
position of the cultivators of all crops from which alcohol 
can be extracted. The motor race from Paris to Berlin 
is said to have brought orders to motor manufacturin 
firms in France, to the value of nearly four-and-a-hal 
millions sterling. A decreeof March 10, 1899, as modified 
by one of September 11, 1901, governs the driving of motor 
cars. The effect of these is that there must be no leakage 
from reservoirs containing explosiveor inflammable matter; 
the mechanical parts must be so arranged that there is no 
noxious odour, and that the noise does not frighten 
horses ; that all cars ——= more than 7 cwt. must 
have a reversing gear, while all cars whatever must have 
two separate and efficient brakes; each car is to be 
numbered, and have a certificate from a Government engi- 
neer that it fulfils the requirements of the law; every 
driver must have a certificate of competency ; the speed is 
never to exceed 18? miles an hour in open country, 124 in 
populous places, and the pace of a man on foot in en- 
cumbered and narrow Every car must have a 
trumpet or horn, and a white anda green light in front. 
Road races can only take — by the special authority of 
the Prefect or Prefects, but in no circumstances is the 
speed in populous centres to exceed 124 miles an hour. 

he regulations for the examination of drivers and for 
sizes of the lettering on cars are very detailed and strict, 
but the examiners of drivers are informed that their ex- 
tensive powers should be regarded by them, not asa 
means of hindering a rising industry, which deserves every 
encouragement, but of granting facilities for iv, always 
bearing in mind the safety of the public,on the roads. 





Locomotives IN New ZEALAND.—The New Zealand 
Government is about to test American, English, and 
Australian locomotives, in order to determine the best 
pattern to adopt for its railways, and to ascertain the 
relative qualities of engines in the important matter of 
fuel consumption. 





FLENSBURGER SCHIFFSBAU-GESELLSCHAFT.—The Flens- 
burger Schiffsbau Gesellschaft has lately obtained the 
following orders: One steamer of 6500 tons deadweight 
for the Deutsch Australische Dampfechiffs Gesellschaft, 
Hamburg ; and one one-sided off-shore dock, on the system 
of Messrs. Clark and Standfield, London, for the Reiher- 
stieg Shipbuilding Company in Hamburg, capable of 
lifting 11,000 tons. A smaller two-sided dock for the 
firm of Messrs. H. C. Stiilcken Sohn, Hamburg, is at 

resent being built. The following orders are on hand: 

ne cargo steamer, named Schénfels, about 5700 British 
registered tons, for Deutsche Dampfsch. Ges. ‘‘ Hansa, 
Bremen ; one passenger steamer, named Burgermeister, 
about 5800 British registered tons, for the Deutsche 
Ostafrica Linie, Hamburg; one cargo and passenger 
steamer, 5600 British registered tons, for the Det Ost- 
asiatiske Kompagni, Copenhagen; one cargo and pas- 
senger steamer, 5500 British registered tons, for the 
Dampfschifffabrts Gee. Argo, Bremen; two cargo and 
passenger steamers, about 4900 British registered tons 
each, for Hamburg Amerika Linie, Hamburg ; one cargo 
and passenger steamer, about 4500 Britis _Tegistered 
tons, for the Deutsch Australische Dampfschiffs (esell- 
schaft, Hamburg ; altogether, steamera of about 36,900 
British registered tons. The laying out of the new yard 
of the company is being quickly brought to 9 satisfactory 





completion, 
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WATER TUBES IN LOCOMOTIVE FIREBOXES. 
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THE demand for extra power on our railways is ever 
increasing, and the locomotive boiler is to a great 
extenta measure of the power of the engine. Anything 
to increase its efficiency is deserving of consideration, 
and we now, therefore, publish some illustrations show- 
ing variations in the method, patented by Mr. W. M. 
Smith, of Gateshead, for increasing the effective heat- 
ing surface in a locomotive firebox by the fitting of 
cross tubes ; a system which we have had occasion to 
notice in connection with descriptions of locomotives 
for the North-Eastern Railway and other lines which 
have already appeared in ENGINEERING. We also add, 
in Tables I. and II., a comparison of the consumption 
of coal between an engine fitted in this way and other 
engines of exactly the same construction (minus the 
water tubes), doing the same work for a period of six 
months ending December, 1900. 

Engine ‘‘No. 1929,” of the North-Eastern Railway, 
has been at work for a number of years, and the com- 
parison is made at a time when the fact that water 
tubes existed in the firebox of this engine was prac- 
tically forgotten. The arrangement as shown in 
Figs. 1 and 2, annexed, consists in placing any con- 
venient number of tubes in the firebox, so that they 
connect the water space at one point with that at 
another, the object. being to obtain increased heating 
surface, and a better water circulation. 

To form a connection between the water space and 
the water tubes, hollow plogs (Figs. 3 and 4) are 
screwed into the inner shell of the firebox, with suit- 
able coupling devices for securing the ends of the tubes 
in @ detachable manner to the firebox plates. The 
joints when properly made give no trouble. This class 








of work, being somewhet out of the ordinary run of 
locomotive work, is attended with extra eupervision, 





TasLe I.—Statement Showing the Engine Mileage and Con- 
sumption of Fuel of ‘‘ No. 1929,” and Engines of the 
Same Class in the Same Link, for Six Months ending 
December, 1900. 
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JuLy. Avausrt. 
1929 , 5366 1608 | 33.5 | 1929 | 5027 1577 35.1 
1901 | 4683 1434 34.3 | 1921 5124 1767 36.5 
1878 | 6231 1640 | 35.1 | 1926 6031 40 37.9 
1921 | 5250 167! 35.6 | 1901 6120 1750 38.3 
1927 | 4485 1470 36.7 | 1923 5153 | 1800 39.1 
1926 | 5202 1763 37.9 1928 5722 39.5 
1923 | 4468 1530 38.3 1871 4850 1710 39 5 
1871 | 5585 1923 | 38.5 | 1927 2416 | 900 41.7 
1877 | 5606 | 1983 | 39.6 1877 | 4001 | 1500 | 41.9 
1928 | 4412 1607 40.8 
SEPTEMBER. OcTOBER. 
1929 | 4115 | 1340 36.5 1929 | 6139 1560 34.0 
1877 | 4977 | 1790 40.3 1901 4846 1610 37.2 
1927 | 4716 | 1710 40.6 1927 §243 1789 33.4 
1871 | 4939 | 1800 | 40.8 | 1928/| 6347 | 1908 | 39.9 
1901 | 5272 | 1936 41.1 1877 4989 1832 411 
1928 | 5028 | 1880 41.7 | 1926 | 4308 1660 43.1 
1926 | 5274 | 2045 | 43.4 
NOVEMBER. DECEMBER. 

1929 | 3919 | 1266 36.2 1929 4032 {| 1320 36.6 
1901 | 4359 | 1490 | 383 | 1901| 4851 | 1758 | 40.6 
1928 | 4533 1720 42.5 1926 | 4651 1790 44.0 
1926 4451 1744 43.9 1928 3679 1494 46.4 
910 | 1792 | 770 | 481 3 





The number of engines in the link vary ; engines of ‘8 different 
type being substituted for engines of ‘ No. 1929” class. 
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Fig.3. WATER TUBES. 
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TaBLE II,—Summary of Coal Consumption and Miles 
Run for Six Months ending December, 1900. 
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October .. ..| 5 | 5,139] 49466 | 309 | 340 | 59 
November.. ab 4 | 8,919) 3783.7 | 43.2 86.2 | 7.0 
December.. ..| 38 | 4,082| 43603 | 433 | 366 | 6.7 
Tae. >| 27,598 27435.5 | 32.5 





Engine ‘‘ No. 1929” burns 5.4 lb. of coal per mile less than the 
average of the other engines, 


= = 5.4 1b., or 





total for six months: total number of miles run multiplied by 
the average difference in coal per mile 
27598 x 5.4 _ 66.5 tons. 


2240 





and more especially would be so at outside stations ; 

otherwise there is no objection to this arrangement. 
In connection with Mr. W. M. Smith’s patent loco- 

motive engine, illustrated in ENGINEERING of July 5, 
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1901, we described another arrangement in which 
the tubes are beaded in the inner shell of the firebox, 
and afterwards expanded; moveable doors are fixed 
on the outside casing for the purpose of readily getting 
at the tubes. 

As there is only one engine of this type built, it is 
impossible to make a direct comparison with other 
engines as to the advantage gained in the consumption 
of fuel ; but the fact exists, that engine ‘‘ No. 1619,” 
on the North-Eastern Railway, with but 1324 square 
feet of heating surface, is capable of doing the same 
work, with a considerable saving in the consumption of 
coal, when compared with engines of larger dimen- 
sions and having about 450 square feet additional 
heating surface. The cross tubes in ‘‘No. 1619” are 
arranged in three nests of seven. They are fixed in 
the inner shell in accordance with the usual locomotive 
practice. There is no difficulty experienced at outside 
stations in removing and replacing a tube when such 
should be required. 

Figs. 5 and 6 show a superior arrangement to 
either of those above mentioned. It is found in 

ractice that with a nest of seven tubes a deposit 
rom the coal lodges between the front tubes, and 
so reduces the effective heating surface of the tubes 
at the back thereof. In this arrangement the nests 
are broken up, and the tubes arranged similar to 
Fig. 1; but as a matter of convenience four tubes are 
placed opposite each door, with ample spaces between 
them to allow a thorough examination of the firebox, 
and leave ample room for repairing any part of the 
same when it is necessary to do so, Another advan- 
tage is that the outer casing does not require to be 
cut so much away; also the movable doors are small 
and handy, and held in position by one bolt, the pres- 
sure of the steam pressing the door outwards against 
the outside casing tending to form a steam-tight joint; 
again, there is nothing unmanageable or unsightly, the 
cover being almost flush with the lagging. Details 
of the doors, &c., are given in Figs, 7, 8, and 9, 
annexed, 

In either arrangement it will be noticed a special 
point is made, in that the water tubes are arranged 
so that they do not in any way interfere with thecon- 
struction, strength, examination, and repairing of any 
p wt of the firebox. 





INDUSTRIAL NOTES. 

Tue returns respecting the state of trade, given by 
the Labour Department in the current month’s Labour 
Gazette, are by no means discouraging, though not so 
satisfactory as could be desired. They disclose a 
gradual slow decline in employment as compared with 
1900. As a matter of fact, at no period in 1901 did 
the curve line touch the low limit of the previous year; 
but it nearly touched it in October. On the other 
hand, the proportion of unemployed in the past year 
was lower than the average of the past ten years. The 
state of employment in the past month showed some 
decline in most of the principal industries, except in 
coalmining. The returns cover a wide field, being 
2328 in number—1194 being from employers, 558 from 
trade unions, and 576 from other sources. 





In the 142 unions whose returns are specially sum- 
marised there was an aggregate membership of 554,018; 
of these 25,703, or 4.6 per cent., were reported to be 
unemployed, as compared with 3.8 per cent. in the 
month previous and 4 per cent. a year ago. But 
the average proportion o enemnployel during the last 
ten years was 5.3 per cent. 





Employment in the coalmining industry has con- 
tinued good, showing a slight increase in the average 
time worked. At collieries employing 488,599 persons 
the pits worked on an average 5.46 days per week in 
the month, as compared with 5.33 daysin the previous 
month and 5,46 days a year ago. But there was an 
increase of workers employed as compared with a year 


0. 
Employment in the ironstone mining continues good, 
and shows no appreciable change compared with the 
previous month. There was, however, a considerable 
decrease in the number employed as compared with a 
ear ago. In the 135 mines and open works covered 
xy the returns, 15,479 persons were employed ; the 
average time worked was 5.77,\days per week, as com- 
pared with 5.72 in the previous four weeks, and 5.83 
days a year ago. 





In the pig-iron industry there is little change as 
compared with a month ago, but employment was not 
so good as a year ago. At the works of 113 iron- 
masters there were 315 furnaces in blast, employing 
about 22,000 workpeople, compared wlth 316 furnaces 
in blast in the month previous, and 326 a year ago. 

Employment in iron and steel manufacture shows a 
further decline, but it is a little better than a year ago. 
At the 201 works covered by the returns, 77,956 persons 
were employed ; the total volume of work, combining 
those employed and the number of shifts worked, shows 
a decrease of 2.6 per cent. as compared with the pre- 


vious month, but an increase of 1.4 per cent. as com- 
pared with the same date a year ago. 

In the tinplate trade there was a slight decline in 
the month, but it is better than a yearago. Including 
those engaged in the manufacture of black-plates, 
the number of mills in operation was 378, com- 
pared with 393 in the previous month and 342 a 
year ago. About 18,900 cen were employed. 
Private information from the South Wales districts 
indicates renewed prosperity in this branch of in- 
dustry. 





Employment in the engineering and metal group of 
industries continues to decline. The proportion of 
unemployed members of trade unions was 5.4 per 
cent., compared with 4.3 per cent. in the previous 
month and 4.1 per cent. a year ago. In the shipbuild- 
ing group of trades there has also been a decline. The 
proportion of unemployed was 5.8 per cent., as com- 
pared with 4.7 per cent. in the previous month and 3.7 
per cent. a year ago. 

A further decline in the building trades was to be 
expected at this time of year. The proportion of un- 
employed in the trades making returns was 5.2 per 
cent., as compared with 3.5 per cent. in the previous 
month and 4.2 per cent. a year ago. A similar decline 
is manifest in the wood and furnishing trades; the 
proportion of unemployed members was 5.9 per cent., 
as compared with 4.2 per cent. in the previous month, 
but it was 6.8 per cent. a year ago. 





In the printing and bookbinding trades thera is the 
seasonal lull. The proportion of unemployed increased 
from 2.6 per cent. to 4.7 per cent.; a year ago it was 
4.4 per cent. In the paper trades there is also a down- 
ward tendency. The proportion of unemployed in- 
creased from 2.1 per cent. to 2.5 per cent. ; a year ago 
the proportion was 1.4 per cent. 

In the tailoring trades there has been a decline, both 
in the bespoke and ready-made branches. In the boot 
and shoe trades there has been improvement in some 
centres, but trade is still slack. In the other leather 
trades there has been a decline. The proportion of 
unemployed increased from 3.3 to 3.6 per cent. ; a year 
ago it was 2.7 per cent. 

The glass trades have also declined. Employment 
was not so good as in the previous month, and is 
worse than it was a year ago. The proportion of un- 
employed has been large for a long time. 

n the textile trades employment is fairly good in 
the cotton-spinning branch ; in the weaving branches 
only moderate. In factories employing 79,000 females, 
91 per cent. in the spinning mills and 73 per cent. in 
weaving factories were in full employment as compared 
with 94 and 71 per cent. respectively in the previous 
month, and 89 and 85 respectively a yearago. In the 
woollen trades employment on the whole is good, but 
slack in the heavy goods branches. The worsted trade 
is dull—declining. In the hosiery trades there has been 
improvement—trade is good. 

Agricultural labourers have been fairly well em- 
a. Employment at the London docks and wharves 

as improved ; the average employed increased from 
15,909 to 16,322 ; a year ago it was 17,440. 


The number of fresh labour disputes in the month 
was 14, involving 3236 persons, of whom 1851 were 
directly and 1385 indirectly affected. In the previous 
month there were 25 disputes, involving 6809 work- 
people; a year ago, 20 disputes, involving 3648 per- 
sons. Sevenof the disputes were in the textile trades, 
three in mining, one in shipbuilding, and three in other 
industries. Of the 22 old and new disputes settled, 
involving 10,145 persons, three, involving 146 persons, 
were decided in favour of the workpeople ; fourteen, 
involving 8577 persons, in favour of employers ; and 
five, involving 1422 persons, were compromised. 

Changes in the rates of wages affected 44,701 persons ; 
the net effect of all changes was a decrease averaging 
1s. 04d. per head. Of the total, 1101 received advances, 
and 43,600 sustained decreases. Inthe previous month 
there was an average decrease of 7}d. in the weekly 
wages of 258,000 workers. A year ago 26,600 received 
advances averaging 104d. per head. Miners and furnace- 
men chiefly suffered the decrease in the month. Only 
three changes, affecting 379 persons, led to stoppages 
of work. All the other changes were effected by 
sliding-scales, conciliation boards, or by mutual 
arrangements. 





The current monthly report of the Boilermakers 
and Iron Ship Builders states that the tonnage produc- 
tion in the shipbuilding trade in 1901 was a record one 
in the British Isles, and that Messrs. Harland and 
Wolff, of Belfast, gained the blue ribbon by the enor- 
mous output of 92,000 tons in the year. The report 
points out that while the tonnage increased by 6 per 
cent., the number of men employed only increased by 
2 per cent., which figure, it says, is an answer to the 
Times’ attacks on trade unionists. Improved machi- 
nery, an improvement in the time worked by the men, 
and the absence of industrial strife are noted as the 





reasons for the increased. output. The report further 


says that the employers know better than the writers 
to the 7%mes that there is improvement in the workers. 
It pays a high compliment to Colonel Philip Watts, 
the new Director of Naval Construction, for his ex- 
cellence as an employer, and for his kindness in all 
negotiations with the Employers’ Federation, which 
won the esteem of all who knew him. His last act as 
President of the Shipbuilding Employers’ Association 
was to sign the new Apprentice Agreement on De- 
cember 18, 1901. The total number of members on 
the funds was 4909—an increase of 495 in the month. 
There was an increase of 536 unemployed, but stress 
of weather caused much of the increase. On sick 
benefit there was a total of 1518—decrease, 32; on 
superannuation, 733—decrease, 9. The federation pro- 
posals have been carried by 14,903 for, to 244 against ; 
majority for, 14,659. A vote is now to be taken as 
to the support of labour candidates at Parliamentary 
elections. Bridge and roof platers are advertised for, 
so that work is still fairly plentiful. It is indicated 
that the weather has had much to do with the in- 
crease of the unemployed. 





The monthly report of the Associated Ironmoulders 
of Scotland states that the membership has been well 
maintained, but there was an increase of 131 idle 
members on benefit. This was mainly due to seasonal 
circumstances, The income, however, showed a sur- 
plus over expenditure of 467/. 4s., which brought the 
capital account up to 73,046/. 15s. 7d. The cost of 
idle benefit alone in the month was 1411/. 13s. 8d. 
The cost of superannuation benefit is now 1551. weekly. 
The cost of funerals in the month was unusually 
heavy—440/., while the accident benefit of 100/. was 
paid to one member. The decision of the executive, 
postponing action as regards wages for three monthe, 
was endorsed by the members by 2537 for, to 1056 
against. The matter now awaits further negotiations 
with employers when the time comes. Another assc- 
ciation interested in the question, and co operating 
with the Associated Moulders, endorsed the decision 
by 1017 for, to 90 against. 


The report of the Associated Blacksmiths states that 
the outlook for the present year is not so hopeful as 
it was at the beginning of the year that has gone. 
The returns from the various branches indicate that 
depression in trade is beginning, and members are 
urged to keep within limits, so as to be in a position 
to claim out-of-work relief if needed. The increase of 
idle members in the month was only 16, but there 
was only an increase of two on idle benefit, the others 
being in arrears. A firm in Glasgow has promised a 
week’s bonus to all employés who keep full time from 
New Year’s Day to the Glaszow holidays. Surely this 
is an inducement to the men to be punctual and keep 
steadily at work. The firm allows 18 hours’ grace 
during the period for contingencies. 








The important gathering of representatives of trade 
unions and co-operative societies held last week in the 
Memorial Hall, instead of Exeter Hall, as announced, 
cannot be ignored in the discussion of Old- Age 
Pensions. How far the decisions will influence 
Parliament, in any proposals which may be made, 
remains to be seen. The purport of the final deci- 
sions is that all persons 60 years of age should be 
entitled to a pension of 5s, per week. All idea of 
discrimination between the thrifty poor and thriftless 
poor was scouted. This decision will clash with the 
proposals of such friendly societies as agree with State 

ensions, and those represent a very strong and in- 

uential body. Some figures were quoted which 
implied that 10,000,000 persons only would be 
benefited by subsidising benefit societies, while 
40,000,000 persons would have to pay. These figures 
are wholly misleading. There are already 11,750,130 
members of registered friendly sccieties, most of 
whom are adults. These represent a very large pro- 
portion of the population, so that 40,000,000 would 
not, could not, pay for 10,000,000. Moreover, if those 
societies were subsidised, trade unions which pro- 
vide provident benefits would have to. be included, 
and so also would other societies, and there are many 
such. There might be difficulties as to methods; 
but a premium on thrift is better than a premium on 
thriftlessness. Important as the gathering was in the 
number of delegates, their representative character, 
and the vast bodies of men whose views they are 
supposed to have voiced, it is doubtful whether the 
conference has advanced the cause for which it 
assembled. The enormous amount required to carry 
out the bald scheme submitted and carried will of 
itself frighten the British taxpayer. 





In the Wolverhampton district a partial stagnation 
in the iron trade is complained of. As the decisions 
at the quarterly meetings failed to give concessions 
to consumers, the latter still hold back. Makers of 
best bars re-affirmed the rates that prevailed for the 
last three quarters, with the usuals for special brands, 
while the prices of other qualities remain unchanged. 





Dearness of fuel and of raw material keeps prices up 








JAN. 24, 1902. ] 


ENGINEERING. 





129 











Makers of unmarked bars accepted lower prices to 
secure business, Belgian iron being much lower. Good 
inquiries for galvanised sheets are reported from 
Australia, India, and South Africa, but quotations for 
black sheets did not improve. Steel keeps down in 
price owing to German competition. Pig iron keeps 
up in price. Electrical engineers are still busy, with 
full time; other engineers and ironfounders report a de- 
cline ; boilermakers, tankmakers, and bridge and girder 
constructors continue fairly busy ; cycle and motor- 
makers are quiet ; gasholder erectors continue busy ; 
men engaged on railway work also continue busy. In 
the hardware industries only a few complain of real 
slackness, most branches being fairly employed. 
Serious depression is not yet complained of. 





In the Birmingham district business in all branches 
of the iron trade is reported to be dull, and the prices 
low. It is said that consumers are keeping down 
their orders to the lowest point in the expectation of 
concessions in prices. Under the pressure of scarcity 
of orders some pig iron has been sold, it is said, at a 
reduction. Sheets are reported to be lower ; gas-strip 
is firm; the steel trade is quiet. The engineering 
branches are from moderate to good, one branch only 
describes it as bad. Most of the other iron, steel, and 
metal-using industries describe employment as fair or 
moderate, only in one case as bad. 





In the Lancashire districts engaged in the engineer- 
ing and allied industries the complaints are that the 
position is not satisfactory as regards the future. 
Electrical engineering in all sections, and also loco- 
motive and railway carriage and wagon building 
continue busy, and are likely to remain so for some 
time. Machine-tool makers and boilermakers are still 
well engaged, generally on contracts unexpired; but 
new work is not coming forward in sufficient weight 
to replace them when completed. The small orders now 
being given out are, it is said, on unremunerative prices. 
Those engaged in the branches of general engineering 
are, as a rule, but moderately employed ; while the 
textile machine-making industry continues for the 
most part in a depressed condition. The returns of 
trade-union branches report a continued increase of 
unemployed, the proportion now being larger than for 
some years past, except during the engineering dispute 
in 1897-98. In the iron and steel trades only a 
moderate amount of business is reported ; but a some- 
what healthier tone has prevailed. Real tangible 
improvement is not, however, very apparent as yet, 





In some districts the textile operatives complain 
that they have not realised the full reduction of the 
hour on Saturdays, under the Factory Act. Then 
there is the proposal to reduce wages proportionately 
to the amount of the hour’s pay. But these matters 
will doubtless be arranged by the Joint Committee ina 
way mutually satisfactory to all parties, or to the 
vast majority; for there will always be some grumblers, 
even under the best conditions. The sporting section 
would probably like all Saturday to be devoted to 
outdoor sports, 





Some of the tinplate workers at the East-End of 
London are on strike, and curiously enough the Jewish 
workers accuse the English workers of being an obstacle 
to the settlement, while the English workers say it is 
the Jewish workers who prevent it. Somehow the 
two races do not work together harmoniously for any 
length of time. But this is not surprising, for the 
Jewish workers seldom co-operate long together, and 
still more seldom consolidate their unions. They sepa- 
rate and form small unions, all of which are weak. 
But these small unions favour disputes which a larger 
union would not tolerate. They work only in factions. 





The declaration of the Chancellor of the Exchequer 
that he does not intend to further interfere in the coal 
tax will doubless give satisfaction to the coalminers, 
especially those in Durham, Northumberland, and 
South Wales, these being the chief districts engaged 
in the export trade. 





Under the operation of the sliding scale the wages 
of the ironstone miners ia the Furness district have 
been reduced from 5s. 6d. to 53, 4d. per day. The 
quarrymen have also had to submit to a reduction. 
These branches of industry have been slack for some 
time, many men being idle; but the discovery of a rich 
fiod of ore at Roanhead will give employment to a 
goodly number of men. 





MODERN MACHINE METHODS.* 
By Mr. H. F. L. Orcvurr (Member), of London. 
THERE is a rapidly-increasing tendency to minimise 
hand labour, and to reduce manufacturing to purely 
machine operations, by the aid of accurate tools and fix- 
tures combined with properly adapted machines. Ad- 
mibtting this, it follows that the lines on which manufac- 
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turers will work in the future will mainly be in the 
direction of perfecting methods of machining. 

It is with respect to machine operations, where accu- 
racy combined with cheapness of product is secured, 
that this paper deale, contrasting modern developments 
with those methods where accuracy is secured only b 
laboriously expensive hand-work, or where machine wor 
is b aryrmag ss on tools of comparatively simple design, un- 
aided by highly-developed tools, fixtures, and gauges. Ib 
is not, however, assumed that automatic machine opera- 
tions are invariably more economical than hand-work, as 
doubtless many a sadder and wiser manufacturer who 
has invested in complicated expensive machines can testify. 
It is, however, beyond dispute that the producing power 
of the individual, aided by the labour-saving automatic 
machine, is gee unlimited, whilst we have lon 
since reached the limit of production of the skille 
worker, making use of only simple machines and 
tools. A high degree of accuracy is possible by either the 
old ‘or the new method; but accuracy combined with 
cheapneas is only ible under new conditions, whilst 
interchangeability is commercially impossible, except in 
those establishments fitted with the best machines, tools, 
and gauges. 

Sorictly speaking, there are few, if any, mechanical 
pg roa that may be called new since the time when 
the planer and milling machines superseded the chisel, 
and the power lathe and the ene replaced the 
bow stick. Turning, milling, Pp ing, grinding, and 
boring are as ‘‘old as the hills.” It is the latter-day 
developments of these operations in which the progressive 
manufacturer is interested : developments which have 
practically taken place within the last twenty years, some 
of them within the last five years. It is proposed to touch 
briefly upon the different methods in — to the latest 
practice only, and to finally deal with the workshop re- 
forms which in some cases follow, and in others must 
precede, the introduction of new methods, before such 
methods can be successfully adopted. 

The range of subjects is so large that in most cases 
ambiguity has been risked for the sake of brevity. De- 
scriptions of methods of working have not been possible, 
and an attempt only has been made to mention the mos 
important points to which modern manufacturers must 
give attention. Technical details as to constructive fea- 
tures of machines have been avoided. The chief aim has 
been to make the paper suggestive to those who are con- 
sidering economical methods of manufacture. 

Gauges.—It is altogether too commonly supposed that 
the extensive use of accurate gauges is only economical 
where either highly accurate work is called for, or parts 
are to e in large quantities. Neither supposition is 
correct. In nine cases outof ten, where even only one piece 
is concerned, that piece can be produced more cheaply 


and better with the aid of proper gauges than by the old- | ° 


fashioned method of “‘ fitting,” or by measuring with 
micrometers or calipers. There will be the additional ad- 
vantage of pieces being practically interchangeable. 
Again, where comparatively coarse work—as, for in- 
stance, in some parts of a loom—is permissible, the use of 
suitable gauges 1s desirable for the reason that, no matter 
how loose the fits may be, they are necessary to save 
work in erecting, to secure gage cp spe , and to 
keep sizes within certain limits. All this can be accom- 

lished by means of the “‘ limit” gauge, whether used for 
arge or small dimensions, for inside or outside work, or 
for running or driving fits. Although the ‘‘ limit” gauge 
in certain forms has been in use for years, particularly 
amongst gun and small-arms makers, it is surprising how 
little its advantages and use are known and unders by 
manufacturers for every-day work of all sorts. It is im- 
possible to enumerate or describe the forms of “limit” 
gauges which can be adopted in nearly all engineering 
works; but manufacturers will find the subject well worth 
investigation. 

When the advantages of working with limit gauges are 
better understood, the system is sure to be extensively 
adopted for general engineering purposes, and limit 
gauges will supersede, except in a few cases, the ordinary 
plug and ring gauges. Even where the best gauges, 
of the ordinary sort, are used, work is in reality finished 
within certain ‘‘limits.” When only standard gauges are 
used, however, these limits are never known ; dimensions 
are made in accordance with the skill, jadgment, or expe- 
rience of the workman. With the limit gauge system it 
is only necessary to determine what the allowable limits 
are to be, and to then make use of a maximum and mini- 
mum gauge, by which sizes are kept within the prescribed 
limits. For inside cylindrical work the form of gauge 
used is shown in Fig, 1 (pene 130) ; for outside work those 
shown in Figs. 2 and 3, With these gauges com tively 
unskilled labour will (aided by the ay outfit) quickly 
learn to produce work accurate within limits of 0.0006 in. 
when using the external limit gauge, and within limits of 
0.0016 in. when using the internal limit gauge. These 
limits are none too close fora large percentage of ordinary 
engineering work, and close enough for interchangeability, 
even in fine machine work. ‘The adoption of limit gauges 
is in itself desirable, but, of course, the most economical 
results cannot besecured without also giving consideration 
to the outfit of machines and tocls. Ib does not follow 
the grinding is necessary, either for inside or outside work. 
The above limits can be kept to either in lathe or screw- 
machine work, and holes can be finished in steel, brass, or 
cast iron with reamers. 

It is an erroneous idea to suppose that because com- 
paratively rough work is in question, bry sry! 
rough gauges are ‘‘good enough.” This may be trve, as 
in the case of working gauges for unfinished material, 
but it will rarely be found profitable to follow this prin- 
ciple where machined surfaces are to be dealt with. 
Carefully-finished hardened gauges, accurate to within 
0.0001 in., are none too good where working surfaces are 





hand | _ 


in question. A finer degree of accuracy than this is nob 
demanded, wanes in comparatively small work, as, for 
instance, in tools connected with the manufacture of 
watches. It is proved that 0.0001 in. is a limit to which 
hardened gauges can be made without too great an ex- 
pense. Ib is desirable not to go below this degree of 
accuracy for working gauges (never in the case of stan- 
dards), as errors multiply rapidly, and four or five times 
pao a means that in many cases work must be re- 
ected. 

The following Table I., of limits given, is one which is 
adapted to a large range of work : 


TaBLE I.—JInternal and External Limit Gauges, 
Limits of tolerance expressed decimally in inches. 
Internal Limit Gauges. 























(See Fig. 1.) 
| hor 
Diameter of Holes | Total Limit 
(Nominal). Go In. | Not GoIn. | + Variation. 
in. in. 
tto - 0,000 | +0.C004 | 0.0008 
vg» th - 0.00936 | + 0.0004 | 0.0010 
i vy Lyk — 0.0006 + 0.0006 0.0012 
‘ ui — 0.0008 + 0.0006 | 0.0014 
LER 5, 28 — 0.0008 + 0.0008 | 0.0016 
o» 4vs ~ 0.0010 | +00008 | 0.0018 
| 
External Limit Gauges for Running Fits. 
(See Fig. 2.) 
- 
Diameter of Shafts | | Total Limit 
(Nominal.) Go On. | NotGo On. | ¢¢ Variation. 
ean | 
} to }i . | —0.0008 | —0.0010 | 0.0006 
vs » th . | —0.0006 | — 0.0012 0.0006 
ge Re | — 0.0008 | — 0.0014 0.0006 
4 to ae — 0.0010 — 00018 0.0008 
148 ,, 2} — 0.0012 , --0.C020 0.0008 
3 a» 4% — 0.0014 | —0 0024 0.0010 
External Limit Gauges, for Keying Fits. 
(See Fig. 3.) 
Diameter of Shafts Total Limit 
(Nominal.) Go On. Not Go On. of Variation. 
in. | 
i to 42 + 0.0004 — 0.0002 | 0.0006 
vow th + 0.0004 | —0.0002 | 0.0006 
» ly + 0.0004 | —0.0002 | 0.0006 
* i} + 0.0004 — 0.0004 = 0.0008 
14%, 243 --| + 0,0004 — 0.0004 = 0.0008 
» 4s “| + 0.0004 | —0.C004 | 0.0008 











Light Milling.—The field of operation for the milling 
machine has materially widened within a pea pe | 
short time. Improvements in design and increased ski 
in the manipulation and care of tools are the two factors 
— responsible for its success. It has largely dis- 
pl the planer and shaper ; it produces highly finished 
and accurate surfaces, and makes substantial savings in 
hand labour ; it is designed with a view to adaptability 
in making short runs. In many cases it is found profit- 
able to set up a machine for a run on ten or a dozen parts. 
Stability and quickness of manipulation are the chief 
characteristics of the modern milling machine, as com- 
pared with those of older — Wherever it can be 
adopted it usually scores over the planer or shaper as a 
labour-saver, for the reason that in nearly all cases it can 
be served by unskilled attendants, who can keep from 
two to four, and even six, machines in operation ; whilst 
with the planer or shaper it is not very often the case 
that one operator can advantageously attend more than 
two machines. : : 
There are three essentials to economical results in 
milling: 
1. Up-to-date machines. ae 
2. A not-too-niggardly supply of good milling cutters 
and tools. : 
3. Good tool-makers who know how to keep machines 
and tools in the best condition. 
The following may be mentioned a3 a few of the most 
interesting milling operations, which are not as widely 
adopted as they will be when their advantages are better 
understood : 
The vertical milling machine, or, what amounts to the 
same, the horizontal machine, performing operations with 
the end mill, produces in many cases very satisfactory 
results, both in speed and a There is a 
variety of excellent machines, both of the vertical and 
horizontal type, now on the market for this class of 
work, A most valuable machine, comparatively little 
used, is a combined vertical and horizontal machine 
with long table. For taking roughing cuts with fast 
eeds, inserted tooth cutters with Mushet blades give 
good results. Seg ; 
Circular Milling.—The circular mill, either on simple 
or complicated forms, effects great savings, one 
attendant can keep six machines in operation. It can also 
be run in connection with other milling machines, reduc- 
ing costs in many cases 50 per cent. and 75 cent., and 
competing with the bes» turning machines in accuracy as 
well as in costs of operation (see Figs. 4 and 5). On cast- 
ings with a chemical composition suitable for c e gears, 
alleys, handwheels, and similar parts to those shown in 
Fig. 6, circular milling is accomplished with the cutter 
running at a surface speed of over 50 ft. per minute, and 


work feeding 4 in. per minute on the periphery. ; 
One of the simplest and most effective methods is 
neglected to an astonishing degree, even by who 





have large milling equipments; that is, taking a rough- 
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LIMIT GAUGES. EXAMPLES FROM TABLE 1. 








EXTERNAL. 
Fig 2, RUNNING FIT. 





_ EXTERNAL. 
Fig. 3, KEYING FIT. 





Rope Pulleys. 


Belt Pulleys. 


Fia. 4. Burtt-up. Formep Curters ror CrrcutarR MiL1InNe. 


ing and then a finishing cut, not hurrying the machine 
too much on the finishing cut. The milling machine is 
too often regarded as a means for merely removing metal, 
instead of an instrument for ee accurately finished 
surfaces where little or no hand work is necessary. In 
many cases, five minutes more on the machine would 
make a saving of ten minutes fitters’ work, files would 
be saved, and greater uniformity secured. It should 
not be forgotten that the wrongly designed, ee made, 
rarely sharpened milling cutter largely assists in keeping 
the milling machine in disrepute, when otherwise it might 
rise to the rank of a valued ally. 

The adoption and profitable use of the milling machine 
is often impossible, on account of the lack of exact know- 
ledge as to the a of cast iron, and for want of 
proper treatment of castings for the removal of sand and 
scale. A percentage of castings which are used 
could be soft if —_ mixtures were properly regulated. 
This would allow fast speeds and feeds for the milling 
cutters, without breakages or too much wear, instead of 
the com ae slow planer cuts where castings are 
hard. There is little comprehension of how much the 
want of laboratory work stands in the way of the adop- 
tion of the milling machine. The pickling of castings 
alone makes it possible to increase the product of milling 
and planing machines, saves cutting tools, and conse- 
quently makes good work easier. Milling in many 
cages easily reduces costs 50 per cent. when compared 
with planing. 

Heavy Milling.—The anticipated annihilation of the 
planing machine is not yet a ity, as some milling 
machine enthusiasts have from time to time 
dicted ; and for heavy work the honours are now fairly 
well divided between the mil'er and the planer. Where 
rough but comparatively true surfaces only are required, 
what is known as the rotary planer turns out remarkably 
cheap work. It has the advantages of requiring little 
attendance, and of turning out work two or three times 
faster than the planer ; the cutters used are mostly of 
the inssrted-teeth pattern, with self-hardening steel. 
Another profitable use to which the heavy mill has been 
put is in “ roughing-out ” work, particularly on castings 
which are to accurately finished afterwards on the 
planing machine. The author has known cases where 
this operation effected a saving of 75 per cent. in time. 
The rate of feed which can be commonly made use of 
varies from 2 in, to Gin. per minute. One particular case 
which he has in mind as an illustration of profitable mill- 
ing is that of roughing out lathe-beds. The cutter is, 
perhaps, 23 in. wide, and removes from jin. to 4 in. 
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of metal with a feed of about 24 in. per minute, the 


peripheral speed of cutter being about 45 in. per minute. | 
Lathe-beds are roughed out in this manner at about) 


a“fourth or a third of the labour cost when done 
on the planer (see Fig. 7). In this case the beds 


| are afterwards allowed to stand about two weeks to 


‘season ;” then a light finishing-cut is taken by the 
planer, and then they are ready for being scraped. The 
regularity of cub varies, of course, with the material, 
whether it is hard or soft, accurate to size or not, or 
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9. Macnetic CLrutcH Appiiep To Drivine An 84-In. PLaner (RippFLL). 
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whether sand has been thoroughly removed from castings. 
Pickling and compositions of castings, of course, largely 
affect the possibilities of heavy as well as of light milling. 
Splendid results of heavy milling are attained by takin; 
roughing and finishing cuts; surfaces of complica’ 
shape up to 20 in. to 24 in. in width are finished outright 
on the heavy mill, and are then ready for being scraped. 
Good gains are made over the planer, in some cases, even 
when on short runs. Cutters are sometimes expensive, 
even costing 25/. and 30/., and often more; but they are 
good investments as labour-saving tools. The variety of 
heavy milling machines now on the market is large, 20 that 
good selections can be made for all classes of work. __ 
The — of the milling machine is not as extensive 
as it should be, for the reason that often an apparently 
formidable investment in cutters is necessary. The 
milling cutter, however, should be looked upon as any 
other labour-saving tool. Ibis nop much a question of 
how much does ib cost as how much does it save, or how 
much dees the article cost which it turns out. 
_ Planing.—The planer is a much neglected, long-suffer- 
ing machine, too often found in such dismal, unfavourable 
quarters that any attempts to improve either the accu- 
racy or quantity of its product would be of little avail. 
Daylight and good foundations are commonly wanting in 
the planing de ent. Most of the improvements con- 
nected with the latter-day practice in planer work are 
—e = little ban gag oa but when added ther 
give a substantial total. They can be briefly enumerated. 
A quick return stroke is a feature of all up-to-date 
planers. This is now rarely less than three to one on 
machines up to 36 in. capacity, and on smaller sizes 
four to one is common. Where castings are of good 
quality and the machine is well designed, cutting 
speeds are maintained of from 25 ft. to 30 fb. per 
minute, and even up to 40 ft. Where castings are hard, 
either through design or ignorance, cutting speeds are 
necessarily lower. There is an immense amount of 
planing being done at Sa of from 12 ft. to 
18 ft. per minute which could one at the rate of from 
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20 ft. to 25 ft. All planers of 24 iv. capacity and upwards 
should have two heads, aud larger sizes three and four. 
One of the most highly-productive planers the author 
has seen is a 24-in. machine with four heads and a 24-f. 
bed ; it runs a close race with fast milling machines. I 
is claimed by a well-known machine-tool manufacturer 
that good savings are effected by the use of variable- 
speed countershafts, with which all their planers are 
fitted, as they can vary the wp of planers at will, in 
accordance with the quality of material, length of stroke, 
and depth of cut. The author has seen in but one shop 
a simple device which saved considerable time; ib was @ 
brake in the form of a wooden shoe, which p on 
the fast-running countershaft pulleys when the belt was 
thrown off. All the best types of planers are quickly 
manipulated by an easy working lever, by which the ma- 
chine can be started, stopped, or reversed. Few planer 
hands realise the time saved by good holding devices, 
dogs, wedges, and quickly adjustable blocking pieces. 
Where any quantity of parts are to be planed, properly 
arranged jigs are of as much importance as for the 
milling machine. Block templates which clamp to planer 
bed are extremely useful devices for complicated shapes. 
An illustration of this gauge as used for lathe-beds is 
shown in Fig. 8, page 131. 

Electric chucks for thin parts are the latest and most 
useful innovations. An exceedingly simple and useful 
little tool is the block-gauge. Ib is cheap, lessens the 
chances of mistakes being made in pew 2 and saves 
time in setting tools. The practice of periodically level- 
ling the planer beds is astonishingly neglected, yet iv is 
absolutely essential for good work. 

The Fr clutch driving mechanism (Fig. 9) pro- 
mises to be a most important improvement in planer 
construction. This consists essentially of two magnetic 
clutch discs A, A, which are revolved in opposite direc- 
tions and at speeds corresponding with the forward and 
return stroke of the planer table. The current is auto- 
matically switched by dogs on the table to either one 
clutch disc or the other. They alternately attract and 
grip discs B, shown in section, which were connected by 
a sleeve, and which slide endwise on the driving shaft of 
the planer to which they are keyed. Reference to draw- 
ing will show that these discs are so made that flywheel 
effect is reduced to a minimum. This arrangement makes 
it possible to reverse a planer table with a motive power 
very little in excess of that required to drive it. With 
the ordinary belt drive the amount of power consumed at 
the moment of reversal is from 75 to 100 per cent. in 
excess of that necessary to move the table when under 
cut; whereas with the Riddell electric clutch drive on an 
84-inch planer the increase in power is only about 15 per 
cent. The mechanism is practically noiseless, and reverges 
rnore accurately to a line than with a belt drive. 

Grinding.—Grinding is probably the most ancient of 
ell mechanical operations. As an to egy by which 
accurate surfaces are mee ol produced, it is, however, a 
development of the last few years. The plain and uni- 
versal grinding machine, in its latest form, is now a 
manufacturing machine as much as the lathe or millin 
machine ; its use is no longer restricted to the ‘‘ too 
room,” or for finishing hardened parts. It is conceded by 
those who use the grinder extensively, and are expert in 
manipulating it, that it is the cheapest as well as the best 
machine for producing, mechani » correct cylindrical 
surfaces where good work and interc eability are de- 
sirable. This is true respecting eoft as well as hard 
steel, castiron, or bronze. The turner and the file cannot 
compete with the grinding machine and the limit gauge. 
The author believes it is safe to state that (excepting in 
heavy work) the grinding machine and the turret lathe 
will in the near future absorb 50 per cent. of the lathe 
work now performed by skilled turners. Parts can be 
roughed out on lathes by unskilled attendants, each run- 
ning from two to three lathes, allowing from 0.006 to 
0.008 on parts up to 4 in. in diameter for finishing, and 
then accurately finished almost to the nicety of a gauge 
on grinding —e eee operator keeping two of these 
machines at work. For good cylindrical grinding, ma- 
chines of extreme stability are necessary to resist vibra- 
tions ; they must be cf the very best workmanship, and 
capable of handling a large stream of water by which the 
work is kept at an even temperature. Accurate limit- 
gauges are of great assistance as measuring instruments 
in the grinding department, for they can be more readily 
used in many instances micrometers or vernier 
callipers, 

sggeed graeme where accuracy is necessary, are not 
much used, except where comparatively small areas are 
in question. Where accuracy is not of much importan 
they will be found effective for a great deal of work, an 
more economical than hand polishing. One man can 
keep from four to five machines in operation. They are 
best when arranged with exhaust pipes for removing dust, 
as the present machines are not constructed to be used 
with a stream of water. As with planers, electric chucks 
are again “‘the latest” and ‘nogt useful accessories to 
surface grinders. 

Where accuracy is required on flat surfaces, except 
those of small dimensions, nothing in the way of a 
machine operation has been devised to take the place 
of hand scraping, or, where hardened surfaces are in 
question, hand lapping. 

The most striking example of advanced practice in 
cylindrical grinding is that of work recently done on a 
machine capable of finishing parts up to 18 in. in diamete 


and up to 8 ft. long, carrying a grinding wheel 24 in. in 


diameter with a 2-in. face. It is recorded that a 4-in. 
shaft 3 ft. long can be finished on this machine in six 
minutes. The shaft is first rough-turned with a 12-per- 
inch feed, and left 0.01 in. above size ab the bottom 
of the tool marks. Parts up to 7 in. diameter are 
rapidly finished, the limit of variation being 0.001 in. 





Knowing that results like the above have been accom- 
plished, few manufacturers can neglect to seriously con- 
sider grinding as an ec a method by which costs 
may be reduced and quality of work improved. 
Chucking.—‘*Chucking” is an American term used to de- 
signate that class of work in which the part is held in a face- 
plate chuck in either a vertical or horizontal turret machine, 
and is operated — by a series of tools which finish a 
cylindrical hole. mparatively true cylindrical surface, 
cheapness of operation, and iaterchangeability, are virtues 
sufficient to recommend « proper system of chucking to 
enterprising manufacturers. Its adoption in accordance 
with the best tice need nob be restricted to those who 
only make in quantities or turn out very close work. 
Whether there is one piece or 500 to be ‘‘chucked,” 
whether the ‘‘fit” has g-in. or;;%5-in. play, the system 
is profitable. In the same manner that milling is 
specialised to secure accurate flat surfaces at a low cost, 
so is “chucking” specialised for the purpose of securing 
accurate cylindrical holes with comparatively unskilled 





eing tools; a parb or all of these may be used, in 
accordance with the work and available machines (see 
~~ 13, subjoined). The best shop organisation demands 
a department equipped with chucking machine, tools, 
and gauges, to which every part within the scope of the 
deparbment should be sent. The results are a reduction 
in the costs of boring, a higher degree of accuracy, and 
the attainment of interchangeability. 
With a proper outfit, holes up to 3 in. diameter can be 
easily finished by comparatively unskilled workmen, to 
within from 0.0005 in. to 0.0010 in. of standard size. 
Turning.—The lathe has been and will continue to be 
one of the most important machines in the equipment of 
an engineering establishment. The principal improve- 
ments in design to be noted in the modern lathe are 
quickness, ease of manipulation, and rigidity. Thera is 
also a growing appreciation of the value of a lathe possess- 
ing the best quality of workmanship, even when used for 
comparatively rough work. Referring particularly to 
light lathe work, recent developments in other machine 
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b. Roughing drill. 


c. Roughing drill. 





a. Short and strong twist 
drill for centering. 


Chucking and Boring Tools. 
For Vertical Chucking Machines with Four Holes 
in Turret. 
1. For chucking from the blank : 
a.¢. i. j., orb. e.tj., ora. be. k., ora.c. kl, 


or b. e. ke 
d. Boring tool. 
2. For chucking cast holes: 
d. f.i.j.,ord.et.j., ord. f. kl, ord. e. kl. 
e. Three - lipped chucking 
drill. { in. to 2 in. 








g. Shell reamer. 





arbor. 





i. Shell reamer. 





arbor. 
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k. Shell reamer. 





to 4 in. 
[4 RSSSSIUYG 
S : 
(705.0) Tile Tess 1. Facing tool. 





machine attendants. ‘‘ Chucking” machines, with proper 
outfits of boring tools, are as much a part of a modern 
engineering equipment as are milling machines with their 
outfit of cutters and arbors. One prominent English 
manufacturer told the author that the introduction into 
bis works of a chucking department revealed the fact 
that he had never before made holes that could be called 
round. The best system calls for a series of tools, usually 
varying in number from four to six for each diameter, the 
fi aos in most cases being performed by an 
adjustable reamer, which takes out about 0.004 in. 
(Fig. 10, page 131), all holes being tested by the inside 
limit gauge (Fig. 1, page 130). , : 

For cast iron, when parts are not too light weight, the 
vertical machine is best adapted (Fig. 11, page 131). One 
operator can in most cases attend two machines, Other 
operations, such as facing and turning, are often to ad- 
vantage combined with chucking work. For steel work 
where oil is used, and light parts or parts with a long 
hole, the horizontal machine is better adapted (Fig. 12). 
Asin many other operations which are speci , com- 
—— unskilled labour can be employed; but the 

ighest skili is required to supervise and keep machines 
and tools in proper working condition. The tools ordi- 
narily used consist of under-size twist-drills, boring tools, 
three-lipped chucking drills, four-lipped boring tools, 
roughing reamers, finishing rcamers (adjustable), and 


f, Four-lipped boring tool. 
}% in. to 4 in. 
4 in., with shell reamer 


h. Adjustable reamer. }3 in. 
4 in, 


4in., with shell reamer 


Adjustablereamer. }§ in. 
to 4 in. 


4 in., with shortened 
shell reamer arbor, also 
adjustable reamer. }§ in. 


For Vertical Chucking Machines with Five Holes 
in Turret. 


1. For chucking from the blank : 


a.b. ¢. i.7., ora. c. tj. l, ora. d. e. k. 1, 
or b. e.%. j. 0. 


2. For chucking cast holes : 


1 in. to d.f.% UL,ord.etj.l,ord. f.k.l,ordekl. 
§ in. 


For Horizontal ae with Four Holes 
in Turret. 


1. For chucking from the blank : 
b. e.g. h. orc. g. h. U., machines with rest. 


2. For chucking cast holes : 


d.e.g.h. or d. f. g. h., machines without rest. 
e.g. h. l., machine with rest. 


4% in. to 


For Horizontal Chucking Machines with Six Holes 
in Turret. 


1. For chucking from the blank : 


12 in, to a.beg hl. ora.c.g. ht. 

gin. 

2. For chucking cast holes: 
degh lord. fig. hl 





| 





Fic. 13. Toors vsep in VERTICAL AND HorizonTaL CuvcKine Macuines. Figs. 11 anp 12. 


tools have taken away from the lathe a large amount of 
work for which it was formerly thought that the machine 
was indispensable. Except in special cases, the boring of 
holes is now largely relegated to the chucking department. 
The accurate finishing of plain parts, and, in many cases, 
of parts of considerable complication, is done in the 
grinding department. Where repetition, even of small 
uantities, is possible, parts up to 2 ft. long and 2 in. in 
iameter, are sent to the turret machine department. It 
is now recognised that it is poor economy to make a 
polishing bench of a fine screw-cutting engine lathe. It 
seems pretty well assured that in the future the lathe will 
be largely used as a roughing-out machine. Following 
this line, a great deal of work can be done by unskilled 
labour, one man keeping two or three lathes in operation. 
Stiff lathes, fitted with double tool-post and with pumps 
and pans, so that the work can be flooded with yon 4 
water, are found to be as a means of reducing parts muc 
cheaper than smith work. For instance, soft machinery 
steel spindles can be reduced 34 in. in diameter at 4 
operation by means of two cutting tools, which wor 
have a feed of about 0.007 in. per tool. Table ae 
(page 133) is interesting, as showing possibilities in this 
irection. 


It is in many cases one man working three pieces in 





the lathe department versus three men working on one 
piece in dee forge shop. All the modern innovations 








Jan. 24, 1902.] 


ENGINEERING. 


133 








which are either supplanting or improving lathe work, 
such as chucking, grinding, screw-machine work, polish- 
ing and roughing, are accompanied by a reduction in 
costs of manufacturing, the employment of less skilful 
machine attendants, an increase in the number of ma- 
chines that one man can attend, and better work. It 
should be mentioned that the various processes of treat- 
ing turning tools may revolutionise lathe construction. 
Speeds, feeds, and strains must all be recalculated. Cut- 
ting speeds from 80 fb. to 120 ft. per minute are now 
quite common. Where the lathe is used for roughing 
out, from 0.006 to 0,008 is sufficient to leave for finish 
grinding. Roughing limit gauges are useful for this work. 


TaBLe II.—TZool Speeds for Cutting Soft Steel.* 
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2 Ditto 1%] % 297 | 121 | 43.5 1% 0.006 
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4 Ditto 24-118 | ye | 45 | 20.4 | 20.25 7, 0.010 
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6 Ditto | 4 wis |100 | 111 - 33) 0C35 | Finishiog cut. 
7 Soft machi- | 43 | yy | 23 | 28.5 14) 0.081 Roughing cut. 
nery steel | 
8 Ditto 43 3 | 63 78 23) 0.0% | Finishing cut. 











* American Machinist, September 29, 1900. 


A summary of the latest practice in connection with 
lathe-work would include the following : 

1. Chucking or boring transferred to the turret chuck- 
ing maching. 

2. Finishing transferred to the grinder. 

8. Repetition work (even for a dozan pieces) transferred 
to the screw machine. 

4. Polishing transferred to a separate department. 

5. A great deal of forge work transferred to the rough- 
 t Cusstdegs ie baeadhiata: Sekigiebin secanel gu 

. Castings like handwheels, flanged or grooved pulleys, 
bevel-wheels, &c,, transferred to the circular milling 
machine, 

7. A great increase in cutting speeds. 

Polishing.—The establishment of a polishing depart- 
ment is apparently a custom more honoured in the breach 
than in the observance by most engineering works, even 
where this work could be specialised to good advantage. 
A well-arranged polishing department is one of the best 
examples of simple organisation that could be selected, for 
the reasons that its — cheap, costs of operations 
are reduced, and quality is improved. This work only 
needs to be classified. $ any manager walk about his 
shop3, and observe polishing operations going on here and 
there. It is most probable that they are being done by 
skilled turners or fitters on expensive machines, when the 
work could be done by a comparatively unskilled hand 
with an inexpensive apparatus. A gain would also be 
realised in time of operation and quality of finish if all 
_ was done by men trained by constant practice. 
Ihe downfall offaany an accurate engine-lathe could pro- 
Page J be traced tosurplus charges of emery, administered 
by the combined turner and polisher. A comparatively 
cheap and simple apparatus for removing dust from the 
polishing department would probably have the effect of 
inducing better grade men to become interested in this 
class of work, which is a both in respect to the 
quality and appearance of finished parts. 

Gear-Cutting.—The advocate of cast gears has few 
arguments, as far as costs are concerned, when confronted 
by the results of modern automatic gear cutters. Every 
form of gear-cutting can now be done on automatic ma- 
chines. One operator can keep from three to five auto- 
matic spur machines and from three t> ten automatic 
bevel-gear cutters at work. The latest practics in gear- 
Cutting is really confined to the following latest designed 
machines : fully automatic spur-gear cutters, with rapid 
return stroke t> cutter spindle carriage and accurate 
dividing mechanism, which in some cases cut up to five 
teeth’ ab once; the fully automatic bevel-gear planing 
machine, and the fully automatic beyel-gear milling ma- 
chine, which develop theoretically correct teeth (one 
operator attending up to ten machines); the spur-gear 
shaper, and the modern rapid-cutting worm-gear cutter, 
in which the taper hob is used. Accurate cutters are 
comparatively cheap; means for testing the accuracy of 
finished gears are sitaple and cheap, but are not often 
seen in modern shops. Even in large shops this depart- 
poppe od yempeceen | 2 rag a Gear-eutting is an 

calls for special study, if accuracy and cheapness 
are to be combined. . : - 


(To be continued.) 








CASES UPON THE LAW OF MASTER AND 
SERVANT. 

Bennett v. Howard v. Powell.—In this case, which was 
heard in the Stroud County Court on January 14, the 
— the father of a lad who was killed in an acci- 

ent at the defendants’ mill, sued for 507, damages under 
the Employers’ Liability Act. According to a report in 
the Bristol Times, it was alleged by the plaintiff that the 
accident was due to the insufficient fencing of certain 
machinery in what is known as the ‘‘ gig” house of the 
mill, The boy, it seems, was larking, when his food 
slipped, and he got caught between cogwheels in a pib. 
Mr. Pendock, His Majesty’s Inspector of Factories, said 
that the space between the lower rail of the fence and 
the floor was 22in. He considered that the fencing was 
imperfect. For the defence it was urged (a) thata railing 
was a sufficient fencing of cogwheels ; (b) that the fencing 
was the same as that used in other mills in the district. 
In the event the jury found that the youth had been guilty 
of contributory negligence, and judgment was accordingly 
entered for the defendants. : 

Proud v. Glasshoughton Colliery Company.—In this 
case, which was heard by his honour Judge Raikes at the 
Pontefract County Court on January 14, the plaintiff was 
the father of a youth who met with his death at the 
defendant’s colliery. Compensation was. claimed under 
the Workmen’s Compensation Act. Mr. Scholefield 
appeared for the applicant, while Mr. Baristow repre- 
sented the company. According to the Sheffield Daily 
Telegraph (January 15), i) was proved that the deceased 
used to work for 44 shifts in the week, and that he used to 
pay his father 5s. for each shift and 53. week rent. In 
cross-examination it was elicited that the applicant had 
received 207. from an insurance company on his son’s 
death, and that 70/. had been subscribed by the deceased’s 
fellow workmen. It was submitted that these circum- 
stances should be considered in assessing compensation. 
The learned judge said he failed to see that because de- 
ceased was popular with his fellow workmen that that 
should diminish the amount payable by the employers. 
He thought that an award of 100/. would be just and equit- 
able in the cirvumstances of the case. 

North Staffordshire Brick Company v. Mexborough Brick 
Company.—This case was heard in the Doncaster County 
Court on January 16, by his Honour Judge Masterson. 
According to a report which appeared in the Yorkshire 
Post for January 17, the claim was for 40/. 1s. 3d., the 
price of goods sold and delivered. The claim was disputed 
on the ground that the goods in question had been obtained 
by the defendants’ late manager, acting in collusion with 
a carter. The defendants had received the goods, but 
never knew they had been ordered until after the manager 
left. The Judge gave judgment for the defendants, with 
coste. He said he based his decision on the general law 
relating to seeny one servants as illustrated in the old 
case of Grant v. Norway. That was maintained by the 
House of Lords in a recent case—viz., that a master is 
not liable for the fraudulent acts of his servants beyond 
the scope of their authority, and nob committed for the 
special benefit of the principal, but for the servant’s own 
private gain. : 

The case of Grant v. Norway (10 C.B., 665), upon which 
the County Court Judge ‘based his decision in the above 
case, decided that the master of a ship has no general 
implied authority from the owner to sign bills of lading 
for goods not received on board, and all persons taking a 
bill of lading, on indorsement or otherwise, have notice 
that his authority is limited to signing bills of lading 
only for goods actually received on board. 





LAUNCHES AND TRIAL TRIPS. 

Tue torpedo-boat destroyer Shirakumo (White Cloud), 
which is the first of two vessels now being completed by 
Messrs. John I. Thornycroft and Co., Limited, for the 
Imperial Japanese Government, underwent a successfu. 
full-speed trial on Saturday, the 4th inst , in very boisterous 
weather, at the mouth of the Thames. In spite of thé 
unfavourable conditions, the mean spsed maintained 
during the three hours’ trial was 31.030 knots. The 
results of six runs over the measured mile at the Maplin 
Sands were as follows, the conditions as to loading, Xc., 
being very similar to those for British Admiralty. vessels 
of this class : 











Run Time Speed. | Mean Reve. Steam Press, 
m. sec. knots. | permin. |.b. per sq. ia. 
1 1 608 32.491 894.0 | 222 
2 | 1 586 30.854 394.9 | 227 
sg | 1 48.4 33.210 407.4 | 230 
4 | 1 66.8 30.822 893.5 | 235 
5 1 49.0 83.027 406°5 235 
6 1 586 | 30.354 390.5 | 235 


| 


(ox. True mean speed, 31.819 knots. True mean revolutions, 
400.8 per minute. 


It will be seen that the mean of runs 3 and 4 is over 
32 knots, so that the Shirakumo is one of the fastest 
vessels in existence, The vessel proved a good sea-boat 
and noticeably free from vibration. The Japanese Govern- 
ment was represented by Captain Yamada and Lieutenant 
Shibaoka, I.J.N., the builders by Mr. Callaway (general 
manager) and Mr. Donaldson. The Shirakumo and her 
sister vessel, thé Asashio, are 216 ft. in length, about 21 fb. 
beam, and have a maximum draught of about 8 ft. 6 in. 
They carry the armament usual in vegsels of this class, 








On be Segre ny the 8th inst., the single-deck steamer 
Agenoria, built by Messrs. R. Craggs and Sons, of Tees 
Dockyard, Middlesbrough, for Messrs. Rickinson, Sons, 
and Co., of West Hartlepool, and having a capacity of 
abou’ 5200 tons deadweight on a moderate draught, pro: 








ceeded to sea in a partially loaded condition for her 
official trials. The results. were pronounced entirely 
satisfactory to all concerned, the vessel registering a 
speed of about 11 knots. The machinery has been sup- 
= by Messrs. Richardsons, Westgarth, and Co., 

imited, Middlesbrough, having cylinders 24 in., 36 in. 
and 64 in. in diameter by 42 in. stroke, steam being supplied 
by two large single-ended boilers, 15 ft. 3in. in diameter, 
working at a pressure of 160 lb. per square inch. 


Messrs. Robert Duncan and Co., Limited, Port Glas- 





gow, launched from their shipbuilding — on Thursday, - 


the 9th inst, the steel screw steamer Melville, uf about 
7000 tons deadweight, for Messrs. Elder, Dempster, and 
Co., of Liverpool, of the following dimensions: 385 ft. 
by 46 ft. 6in. by 29 ft. 9in. moulded, having triple- 
expansion me ay 27 in., 43 in., and 72 in. in Sinaaseer 
by 48 in. stroke ; two boilers, 15 fo, 3 in. by 11 ft. 6 in.— 
to German law—180 lb. pressure ;.with Howden’s forced 
draught. There is a deep hold tank abaft engine and 
boiler space, fitted with watertight hatches, and capable 
of containing about 1000 tons of water (or about 2000 
tons in all), to which are connected powerful water- 
ballast pumps controlled from the engine-room. The 
cargo. ae is about 400,000 cubic feet, and the 
capacity for bunker coal about 700 tons. A cattle 
tank is fitted on the bridge deck, and is connected 
by pipes from a Davie and Horne distilling apparatus 
and the different fresh water tanks, in order to dis- 
tribute fresh water along the vessel fore and aft when 
cattle or horses are being carried. Cattle doora are cub 
in the sides of the bridge space, and the poop, bridge, and 
forecastle erections are made to a height of 8 ft. beam to 
beam, and the sides pierced and fitted with 10-in. brass 
sidelights, and also with Collinson’s patent scuppers, To 
meet the exigencies of the varied trades in whisk Seen. 
Elder, Dempster, and Co.’s large fleet is en this 
vessel is fitted with extra-sized ventilators and an extra 
number of same to all the holds, extra watertight doors, 
and an extra number of coaling hatches in bridge and 
main decks, ice-house in eee. y of ample dimensions, ad- 
ditional fan engine for forced draught, increased height 
of all erections and engine and boiler casings, additional 
appliances for loading and prec ge, | cargoes, and many 
other necessary but unusal fittings. The vessel is claesed 
in the British Corporation Registry of Shipping. 





On Thursday, the 9:h inst., Messrs. Day, Summers, and 
Co., Limited, of Northam Iron Works, Southampton, 
launched a new steam yacht which they have designed 
and built to the order of Colonel Gascoigne. Her prin- 
cipal dimensions are: Length between perpendiculars, 
100 ft.; breadth moulded, 16 ft.; depth, 10 ft. 6 in.; ton- 
nage between midships, 123 tons. The engines are of 
the compound surface-condensing type, with cylinders 
12 in. and 24 in. in diameter by 18 in. stroke, steam 
being supplied by a return-tube boiler 9 ft. 3 in. in 
diameter and 8 ft. 6 in. long, with two furnaces, designed 
for a working pressure of 110 lb. 


The torpedo-boat destroyer Asashio, building by 
Messrs. John I. Thornycroft and Co., Limited, of 
Chiswick, for the Imperial Japanese Government, was 
successfully launched on Friday, the 10th inst. This 
is a sister veesel to the Shirakumo, the recent trials of 
which are noticed in the preceding column. 

The s.s, City of Benares, constructed by Messrs. Work- 
man, Clark, and Co., Limited, Belfast, for the City Line 
of London and Glasgow, steamed.down Belfast Lough on 
the 10th inst. for her trial trip, and, after adjusting com- 
p proceeded to Glasgow. The Cit 
following dimensions : 460 ft. in length ; 55 ft, in breadth; 
34 fo. depth moulded ; and has a gross tonnage of 6732. 
The machinery, which has been constructed at the engine 
works of Messrs. Workman, Clark, and Oo., Limited, 


] | consists of high-power triple-expansion engines, supplied 


with steam by two double-ended boilers and one single- 
ended boiler working at a pressure of 190 lb. per. square 
inch, fitted with Howden’s system of forced draught. 

The 8.8. Balaton, which hasbeen built by Messrs. Wigham, 
Richardson, and Co., Limited, for the Royal H ian 
Steam Navigation Company “Adria,” Limited, of Time 
went for a very satisfactory trial trip on Saturday, the 
11th inst. The steamer measures 325 ft. in length by 
42 ft. beam, and is rigged asa schooner. The propelling 
machinery, which has also been constructed by Sain 
Pa ipa Richardson, and Co., Limited, worked on the 
trial trip without the slightest hitch, driving the vessel at 
a speed of 10? knots. 





Tur Suez Canat.—The transit revenue of the Suez 
Canal Company last year was 4,014,533/., as compared 
with 3,624,944/. in 1900, and °3,652,750/. in 1899. The 
number of vessels which passed through the canal last 
year was 3699, as compared with 3441 and 3607. . 





CoAL ON THE Beicran State Raitways.—The quantity 
of coal consumed upon the Belgian State Railways in the 
ten years ending with 1900 inclusive was as follows: 1891, 
837,000 tons; 1892, 812,000 tons ; 1893, 813,000 tons ; 1894, 
827,000 tons ; 1895, 887,000 tons ; 1896, 918,000 tons ; 1897, 
1,000,450 tons ; 1898, 1,094,060 tons ; 1899, 1,245,000 tons ; 
and 1900, 1,374,000 tons. The average cost of the coal 
consumed year by year was as follows: 1891, 8s. 2d. per 
ton ; 1892, 63. per ton ; 1893, 53. 1d. per ton ; 1894, 53. 6d. 
per ton; 1895, 53. 10d. per ton ; 1996, 6s. 11d. per ton ; 
1897, 63. 7d. per ton ; 1898, 7s. 5d. per ton ; 1899, 83. 11d. 
per ton; and 1900, 14s. 4d. P nw ton. Last year coal 
declined in Belgium, in sym y with the general fall in 
_— throughout Western Europe, but the precise average 
or the year has not at present been a:certained. 
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THE CONSTRUCTION OF FLYWHEELS. 


The Design and Construction of Flywheels for Slow-Speed 
Engines for Electric Lighting and Traction Purposes.* 
By Mr. A. Marsuatt Downtz, B.Sc. (Member). 
(Concluded from page 100.) 

PassiNnG to the question of actual design and construc- 
tion of the flywheel, it will be well to consider the nature 
and distribution of the stresses in its various parts when 
in motion under working conditions. — 

Flywheels, as generally made, consist of rim, arms, and 
boss, and these are either all casb in one or made of 
separate pieces and jointed together, according to the size 
of the wheel, and the service to which it is to be put. 

The stress in the rim is made up of a tensile stress 
normal to the radial cross-section, due to centrifugal force, 
and a compressive stress at the inner side of the rim with 
a tensile stress at the outer side, due to the bending 
moment produced by the pressure of centrifugal force on 
the part of the rim between any two consecutive arms: 
being, in fact, analegous to the stress produced at the 
mid-section of a beam fixed at each end and loaded 
uniformly. On the whole, the net stress is a tensile one, 
increasing in intensity from the inner edge of the rim 
outwards. : 

As has been remarked before, the ‘‘hcop” tention, due 
to centrifugal force, is independent of the cross-section of 
the 1im, and depends only on the specific gravity cf the 
materia! composing it and its linear velocity. The deter- 
mination of the stress in this case is analogous to the 
similar calculation of the stress on a longitudinal joint in 
a bciler, if for the steam pressure we substitute a force- 


preseure = < - , where w is the weight of the unit length 


of the rim of unit thickness. : 

In cast iron, weighing 450 1b. to the cubic foot, the 
stress per square inch due to centrifugal tention, in 
pounds, is equal to — where v is the velccity of the rim 
in feeb per second. As regards the stresses seb up by 
bending, the portion of the rim extending from one arm 


to the next may be considered as a beam fixed at both 
ends, and loaded uniformly with W = — pounds per 


foot of length, where w is the weight of rim per foot. 
Under these conditions there will be a point of contrary 
flexure at one-quarter of the span from each arm, where 
the bending moment = O, and the maximum bending 


will be at the arm, and will be equal to =; if the fixing 


at the arms be perfectly rigid. But the fixing can hardly 
be considered as quite rigid, owing to the arm being a 
more or less flexible column, and its attachment to the 
rim being at the under side cnly, so that it may be con- 
sidered as something between a — fixing and a simple 
support. In the latter case the maximum bending 


moment would be e at the centre, therefore the actual 


denominator for the maximum bending moment may be 
taken as something between 8 and 12. 

This expression would hold gcod for a fiywheel with 
jointless rim. In large and heavy flywheels, however, 
such as those under consideration, joints are necessary 
for convenience of casting, handling, and erecting. If 
the joint be made midway between the arms, and we 
consider it as lacking in rigidity compared with the solid 
rim, each portion of the rim, as an extreme case, may 
considered as a cantilever fixed at each arm, and the maxi- 
mum bending moment will then be at its junction with 


the arm, and will have a value We te the joint be at 


the arm, then, with the same assumptions as before, the 
segment of the rim will be under the eame conditions as a 
beam supported at both ends, the maximum bending 


moment being at the centre and equal to “ as before. 


The joint is generally placed midway between the arms, 
but it would certainly advantageous in designing a 
flywheel, as in designing a built girder, to put the joint 
at the point of contrary flexure, where the bending 
moment Is zero—t.e, ata point about one-quarter of the 
span from one end. This should present no difficulty from 
the point of view of construction, machining, and erection. 
No doubt if we assume, as before, that the rim at the 
joint is lacking in rigidity, the placing of the joint as last- 
mentioned would have the effect of increasing the maxi- 


mum stress due to bending to an amount = 9 = st bub ib 


would remove the point at which such stress occurs to a 
position where the rim is quite solid, and therefore more 
able to resist the stress ; in any case the joint would have 
a ceitain amount of rigidity, and thus prevent the stress 
reaching the value indicated. 

The stresses in the arms are principally tensile, and due 
to the centrifugal force of tieir own mass and the propor- 
tion of the centrifugal forces in the rim omuemitied. be 
them. There is the shearing stress at their junction 
with the hub, arising from the transmission of the force 
producing positive or negative acceleration between shaft 
and rim, and a bending moment due to the same cause. 

If F be the centrifugal force tending to separate one- 
half of the rim from the other, and n the number of arms, 
it can be shown that the portion of this force borne by 
each arm, if the rim joints are so made that the whole 


stress comes upon the arms, will be * . F, and this neces- 
sitates a cross-section in each arm of from one-half to 


* Paper read bfre the Institution of Engineers and 
Shipbuilders in Scotland. 





three-quarters of that in the rim to resist this force alone. 
Such a contingency, however, should never arise in prac- 
tice, as the rim should be rigid enough to take most of 
the stress due to its centrifugal force. The combined 
cross sectional area of the arms in well-designed wheels of 
the type under consideration is ee two or 
three times the cross-section of the rim. 8 h of 
the arms as beams fixed at the inner end, and loaded at 
the outer end with the force required to produce an accele- 
ration, positive or negative, in the mass of one segment, 
while changing the velocity through the limits specified 
in the time elapsing between two consecutive points of 
coincidence of the actual and mean crank-effort lines (¢.g., 
in Fig. 1, page 98 ante, one-eighth of one revolution, or 
.09 second) should also be considered ; and this, together 
with the resistance to shearing by the same load, should not 
tax the material above one-eighth of its ultimate strength. 

The fixing of the arms to the hub is usually by means 
of bolts or cotters, and their strength in double shear 
should be equal to that of the arm in shear or tension, 
whichever is greater. ; 

Several forms of rim joints are in general use for fly- 
wheels, and among the principal may be mentioned the 


following : 

1. Flanged and bolted. 

2. Dowel plate and cotters. 

3. Arrow-headed bolts. 

4. Links and logs. A Nee 

These different forms of joints are illustrated in Fig. 4, 

and the following points regarding their ccnstruction are 
worthy of note: 


1. In the flanged and bolted joints, the bolts should | 


be as near the rim as possible, consistently with getting a 


deep flange. 
end and cleared in the centre, so the stress on them 


Fig. 














FLANGED AND BOLTED 








DOWEL PLATE AND COTTERS 


should be tensile rather than shearing. They should all 
be initially stressed by screwing up if possible to the same 
amount. 

2. The accurate machining and fitting of the dowel- 
plate and cotter joint is most important. It should, of 
course, be so designed that the strength of the cast iron, 
cotters, and portion of the dowel-plate, in shear, is equal 
to the strength of the portion of the dowel-plate in tension, 
The accuracy with which the initial stress in this form of 
nse can be adjusted is an important feature in its 

favour. 

6. The arrow-headed bolt joint is a shrunk joint, and is 
open to the objection that the initial stress on the bolts 
due to shrinking-in is a more or less unknown quantity, 
and the ultimate strength therefore indeterminate. The 
points to be attended to in its construction are, accurate 
machining between the checks on bolts and rim, and provi- 
sion for clearance at the centre, for the s*me reason as 
noted in (1). 

4. The “link and lug” joint is also a shrunk one, and 
subject to the same objection as (3) on that score. If 
made with the lug projecting, as shown on the illustra- 
tion, it has the advantage that the scction of the rim is 
not diminished at the joint, The increase of weight, 
however, which such a form necessitates, is a good reason 
for removing the position of the joint nearer one arm. 

Much light has thrown on the relative strengths 
of solid rims and various forms ig by rome interest- 
ing experiments by Professor C. H. Benjamin, related in 
the Proceedings of the American Institution of Mechanical 
a November 29, 1898. In these experiments 
small flywheels of from 15 in. to 20 in. in diameter, some 
of which had solid rims and others jointed, as in (1) and (4), 
were tested to destruction. The solid rimmed wheels 
almost pws Omer way rye § between the arms, at 
a speed elightly below that at which the calculated centri- 
fugal tension would be equal to the ultimate tensile 
strength of the material as proved in a testing machine. 

_For example, the cast iron used had an ultimate ten- 
sile strength of 19,000 Ib. per square inch, corresponding 
to a speed of 450 ft. per second, and the solid wheel 
failed at 428 ft. per second. The wkeel with flanged and 
bolted joints (1) failed when the tensile strees was only 
about one-fourth of that of the solid rim, although the 
joint was evidently well proportioned, as the failure in 








one case arose from the flange breaking, and in the other 
from fracture of the bolts, both occurring at about the 
same limit. The link joint (4) had a poy slightly 
over two-thirds of that of the solid, and was thus greatly 
superior to the flanged joint. The non-reduction of cross- 
section should aleo give this joint superiority over the 
dowel-plate and arrow-head bolt joints, as in both’ these 
cases the cross-section is reduced by about one-fourth. 
The reason why the link joint is not so strong as the solid 
rim is probably owing to the weight of the lugs and links 
adding to the bending moment, due to centrifugal force 
at the point where the rim is weakest to resist this; and, 


of course, the initial stress due to shrinking adds another 
element of weakness. It would be interesting to know 
what additional strength would be obtained making 


such a joint nearer one arm, as it would naturally reduce 
the maximum stress at the mid-section of the rim. Ib is 
worthy of note, however, that the strees produced by the 
bending moment at the rim cannot be great, as one of 
the above experiments consisted in testing to destruc- 
tion several flywheels with alternate arms missed out, 
and they were able to reach almost to the same speed 
limits as those with all the arms Jeft in. : 

Ia some recent cases, principally in Awerica, and 
notably in the engines of the Metropolitan Street Rail- 
way Company of New York, flywheels with riveted steel 

late rims have been successfully used, and run at much 
higher speeds than would be eafe with cast iron. 
‘ From the above facts some general conclusions may be 
rawD : 

1, A good average value for the energy necessary to 
be stored in flywheels for electric-lighting purposes js 
2.9 foot-tons per electric horse-power, and in traction plant 


The bolts should be carefully fitted at each 4 foot-tons. 


2. Cast-iron flywheels should, where practicable, have 
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ARROW HEADED BOLTS 








LINKS AND LUGS 


solid rims; but when jointed, the best form is the ‘‘livk 
and lug” type, where such can be adopted without io- 
convenience; and the next best is the dowel-plate and 
cotter. Flanged and bolted jointsshould be avoided, and 
the best place for a joint is near one arm. 

3. Solid-rimmed cast-iron flywheels may be run at a 
——_ velocity of 100 ft. per second, with the certain 

nowledge that the ‘‘ factor of safety” is nob under 12; 
and link-jointed wheels may also be run at that ape, 
and have a certain factor of safety of 8. A lower factor 
of safety should not be used, and flange-jointed wheels 
should not be run above 70 fo. to 75 ft. per second. Built 
steel wheels may be run up to 130 ft. per second. 

4. Arms should be joined to rims with large fillets, and 

their fixing to the hub should be carefully fitted. _ 
- 5. The best material of its kind should be used in con- 
struction, and homogeneity should be insured as far as 
practicable by having test-bars cast and proved from each 
segment. 

Tn conclusion; I have to express my thanks to Messrs. 
Thomas Wishart and Ernest Connell, for assistance in 
the preparation of Jantern slides and diagrams to illus- 
trate the paper, and to Messrs. Sulzer Fréres, and other 
firms mentioned, for giving.the information necessary to 
calculate the constants given in the Tables. 





New Zeatanp Towns.—The population of Auckland 
in March, 1901, was 67,226, as compared with 51,287 in 
March, 1891; the —— of Christchurch was 57,041, 
as compared with 47,846; that of Dunedin, 52,390, as 
compared with 45,869; and that of Wellington, 49,344, 
as compared with 34,190. The population of the whole of 
nae Zealand (including the Maoris) in March, 1901, was 

5 820. 





BELGIAN BriQuETTES.—The exports of Belgian briquettes 
last year amounted to 63,685 tons, as compared with 
57,779 tons in November, 1900, and 44,840 tons in No- 
vember, 1899. The aggregate exports in the first eleven 
months of last year were 643,583 tons, as compared wit 
553,925 tons in the corresponding period of 1900, and 
448,480 tons in the corresponding period of 1899. In 
these latter totals the exports to France figured for 
410,895 tons, 333,076 tons, and 267,612 tons re=pectively. 


BPo2z@pocerescoeam 


ge | 








JAN. 24, 1902. | 


ENGINEERING. 


135 





‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compirzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
» UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 

in" aach. cae where none are mentioned, the Speaiiction ta 


Where inventions are communicated from abroad, the Names, 
4 &e., © the Sanpes oie ~ nneey yop a 
of Specifications may ined a atent Sale 
french, 25, a Buildings, Chancery-lane, W.C., at 


the en pa gt nga A . 

The date of advertisement of, Sie Seomeieine of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


409. G. Marconi and Marconi’s Wireless Tele- 
graph Company, Limited, London. Wireless Tele- 
graphy. [1 .) January 7, 1901.—In the specifications of 
British patents Nos. 12,326 of 1898, 6982 of 1893, 25,186 of 1899, 
are described induction coils or transformers which are employed 
for increasing the efficiency of the receivers used for wireless 
telegraphy. According to this invention the primary and 
secondary windings of the induction coil are joined together so as 
to form a single winding, the turnsat the centreacting as primary, 
and the turns at and near the ends as secondary. The coil is 


(ao9) 


=> 


divided into two parts, a condenser being connected between 
them. The outer ends of the coil are connected to the coherer 
or its equivalent. Tho elevated conductor and earth (or other 
capacity) are connected to the coil and the battery, and relay 
connections peek rn to each plate of the condenser. It is 
stated that g results have been obtained when the length of 
wire on the coil between the connections to the aerial conductor 
and earth has been one-tenth of the total length of the coil. 
It is desirable in many cases that the turns between the aerial 
wire and earth should be of thicker wire than the other turns 
of the coil. (Accepted December 18, 1901.) 


410. G. Marconi and Marconi’s Wireless Tele- 
graph Company, Limited. Wireless Telegraphy. 
{1 Fig.) January 7, 1901.—This invention relates to tuned 
transmitter and receiver circuits of wireless telegraphic app.- 
ratus; and according thereto a condenser and an inductance 
which may comprise a few turns of copper wire, are connected in 


: 


are 


series across the spark gap. A transformer or other inductance 
is inserted between the spark gap or coherer and the vertical 
wire on both transmitting and receiving apparatus, and the in- 
ductance of the transmitter is so adjusted that the transmitting 
circuit becomes turned in accordance with that of the receiver 
which it is desired shall respond to the transmitted impulses. 
(Accepted December 11, 1901.) 


411. G. Marconi and Marconi’s Wireless Tele- 
graph Company, Limited, London. Wireless Tele- 
graphy. (1 Fig.) January 7, 1901.—According to this invention, 
and in order that a spark may always be produced across the gap 
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of the transmitter signalling circuit, even when insulation of the 
aerial conductor is not approximately perfect, a condenser is 
inserted in the circuit and between the spark gap and the 
aerial conductor. (Accepted December 11, 1901.) 


17,480, Siemens Brothers and Co. Limite 
London. (Siemens and Hailske, Berlin) Polarisation 
Celis. August 21, 1901.—According to this invention an electro- 
lytic polarisation cell, having an aluminium electrode, is provided 
with an electrolyte solution having ‘no chemical action ” on the 
aluminium, It is stated that such an electrolyte may be ‘‘an 
acid solution of an organic salt of ammonium, such as one con- 
taining 10 to 20 per cent. of ammonium citrate, or a mandelate 
of an earth or alkaline earth, or of bicarbonate of calcium or 
magnesium.” It is stated that solutions containing these sub- 
Stances do not “appreciably ” attack the aluminium. There is 
One claim broadly covering a solution having ‘no chemical 
action on the aluminium ; and in which, following the words 

such as,” the before-mentioned solutions are recapitulated. 
(Accepted December 4, 1901.) 


d, | (Accepted December 11, 1901.) 


1890. J. T. Niblett, Westcombe Park, Kent. Stora: 
Batteries. [10 Figs.) January 28, 1901.—According to this 
invention, the grid of a storage-battery plate is wholly covered 
either by active material or by impermeable insulating substance. 


Fig 1 









































The insulating substance may form an undercut retainer for the 
active material. When porous plates are used to separate the 
—— they _ be ee with eo , ey me pe 
ose covering unpasted ons of the grid. ce, 
Dames 1901.) . wis ‘ - 


1981. T. J. Niblett, Westcombe Park, Kent. 58) 

Batteries. [6 Figs.) January 29, 1901.—In order to prevent 
in storage batteries surface leakage difficulties from arising, 
‘augmented or made manifest by the spray thrown up by the 
ee of the gases generated in the electrolyte,” according to 
this invention each cell or group of cells is surrounded by a moat 
or bath charged with oil or the like. Conductors connecting 
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electrodes of adjacent cells are preferably covered with adherent 
insulating material. A double electrode and cell-to-cell connec- 
tion may comprise an inverted U- glass tube, having a lead 
wire passing through it, the ends of the wire being turned up, 
twisted round the tube, and covered with active material. The 
gas vent-tubes are made long, in order that spray carried by the 
ge may be deposited on the interior of the tubes. (Accepted 
ecember 11, 1901.) 


21,566. C. Auer von Welsbach, Vienna, Austria. 
Storage Batteries. [2 Figs.) November 28, 1900.—This in- 
vention has reference to zinc carbon storage batteries of the kind 
in which a soluble depolariser is reconstituted electrolytically. 
The proposed cell has horizontal electrodes, the zinc being the 
lower. There is a porous septum under the carbon element, and 
this latter comprises a porous mass of carbonised fibre. The pro- 
posed electrolyte is prepared as follows: ‘‘Cerous sulphate is 
digested for some weeks with cold water ; it dissolves compara- 
tively freely, but very slowly. This solution is acidified with 
sulphuric acid and treated with pure zinc. The foreign metals 
precipitable by zinc, which are abundant in ‘the cerous solution, 
are thus thrown down. The more or less colourless solution 





obtained is mixed with sulphate and concentrated.” It is also 
stated that ‘‘ while the exciting power of most ceric salts ishigher 
than that of concentrated nitric acid, their depolarising action is 
not so great ;” and that while “‘ ceric sulphate, as is known, de- 
com sin aqueous solution, which is not strongly acid,” yet 
‘* this decomposition is completely prevented by the presence of 
zinc sulphate.” ‘‘ As anode rial, carbon in the form of fila- 
ments or laminz is best suited, although other substances may be 
used, though less advantageously, such as feebly oxydised, and 
therefore passive, iron.” ‘‘ All kinds of arrangements which are 
generally used for accumulators may be adapted for use with 
cerium salts. Thus the structure may be that of a plunging 
battery, of cells with or without a diaphragm, or of dry elements.” 


2607. A. F.Berry and The British Electric Trans- 
former omy, Limited London. Transforme 

(2 Figs.] February 6, 1901.—Polyphase transformers according to 
this invention and generally of the kind described in the - 
tions of British Letters Patent Nos.2801 and 9457 of 1897 have radially 
arranged “‘ laminated iron plates,” composed of inner and outer top 
and bottom members, and each constructed with one or more inter- 
mediate members, so as to form with the other members two or 
more complete magnetic circuits, encircling two or more sets of 
primary and secondary windings extending through the several 
plates. When the primary and seco windings are arranged 
one inside the other, and extend through laminated iron 


thereof between the laminated iron plates so as to constitute 
ventilating or cooling passages between the adjacent windings in 


Fig.1. 


























a direction at right angles to the direction of winding. (Accepted 
December 18, 1901 ) 


7576. A. T. Thomson, Lavender Hill, Sureey. and 
the Thomson-Davis Telephone System, ited. 
Electric Signalling. (3 8.) December 14, 1901.—Sig- 
nalling apparatus, specially adapted for telephonic service, ac- 
cording to this invention comprises a plain or coloured light- 


Fig.1. 
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displaying device consisting of incandscence lamps side by side 
within a capsule or casing having a “translucent disc” at its 
end. The lamps may be plain or differently coloured. A system 
is described in which such an arrangement is used to transmit 
three kinds of signals over a two-wire telephone circuit. (Accepted 
December 18, 1901. 


13,986. G. G. Harding London, (Felten and Guil- 
leaume, Mulheim, Germany.) les. [10 Figs.) 
July 9, 1901.—Electric cables in part air insulated and according 
to this invention comprise a zig-zag or undulating strip of insu- 
lating material with the conductors arranged upon and along the 


Fig.1. 
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3.986) 


edges of the strip, these edges and the conductors conveniently 
being mutually adapted in shape to fit one another. The con- 
ductors are held to the strip and insulated by known means, 
and the finished double-insulated conductor may, of course, be 
twisted to neutralise the inductive effects of external currents. 
(Accepted December 18, 1901.) 


GUNS AND EXPLOSIVES. 


849. A.T. Dawson and G. T. yee Londen- 
Machine Guns. (3 figs.) January 12, 1901.—This invention 
has reference to automatic and other machine guns, is - 
ally applicable to those having a sliding barrel and a water jacket, 
as in the Maxim 37-millimetre gun; the chief object of the 
invention being to so construct these guns that the barrel and 
iis water jacket can be readily detached for cofvenience in 
transporting the gun. For this purpose the breech end of the 
barrel is formed with lateral fins or ano ne to engage with cor- 
responding recesses in the recoiling frame or plates, ——— 
end of the water jacket has dovetail or similar grooves for the 
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rs, | reception of correspondingly shaped ribs or P nig reer on the 


breech casing. The grooves or recesses in recoiling frame 
and the dovetail grooves in the breech end of the water jacket 
are disposed vertically so as to permit of the parts being fitted 
together by a ver’ movement. The dovetail projections are 
located on the inner surface of the side of the breech 
casing, and preferably’consist of taper strips riveted or otherwise 
secu connected to the said side plates, at or near the bottom 
of which are stops for preventing the water jacket and ite barrel 
from descending too far when being connected with the breech 


‘| oasing. Contributory devices are provided, (Accepted December 








lates, 
one or more or each of the windings is formed with bends a poate 


18, 1901.) 
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HYDRAULIC MACHINERY 


22,498. Earlof Rosse, P. n, Ireland, Re- 
moving Leaves from Water. [8 8.) December 10, 
1900.—This invention relates to the removal of small floating 
matter from the water su ay of turbines, and it provides a strain- 
ing device which arrests leaves and other floating and suspended | to 
matter passing down the head race, and also furnishes an auto- 
matic means of clearing the arresting or straining surface, and dis- 
charging the substance arrested into the tail race. The apparatus 
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pot saan a ny strainer placed in the course of the head race, 


and op tion with a diaphragm provided with a 
discharge bn or channel leading to the tail race, the dis- 
e passage being so placed that part of the water flows 
through the strainer surface into the discharge in a direction op- 
ite to the flow through the same surface which at first causes 
the leaves to adhere to the surface, this reverse action lifting the 
leaves off from the straining surface, and discharging them into 
the tail race. (Accepted December 11, 1901.) 





PUMPS. 
2576. J.C. a tr te mr and G. Harris, 
London. Figs.) February 6 n: “Well and 


borehole pumps sone the ind from which the piston can be with- 
drawn from the top of the well are according to this invention 
constructed in such a manner that the suction valve can 

drawn up with the piston. To the bottom of the piston is 
attached a chain, the other end of which is conn to 
the suction valve, and this chain is of such a length that the 
piston is free to be raised to the extent of its stroke without 
the chain raising the suction valve, but on the rods being 
raised with a view to withdrawing the piston from the work- 
ing barrel to the surface, the suction valve, being attached 

















by the oie. is brought up also. When the piston is at the 
bottom of its stroke, there is a certain amount of loose chain 
lying on the suction valve, and in order to avoid any part of this 
interfering with the satisfactory working of the valve, a cup or 
dish is fitted on the top of the valve, and into this the chain is 
collected on each downward stroke of the piston. In some cases, 
instead of the chain described, a telescopic sliding arrangement 
is used, and one such ent consists of a abe fixed cen- 
trally onthe bottom of the piston and a rod fixed centrally on 
the valve, and — freely in the tube ; the tube er pro- 
vided with two slots te each other, ‘and the top of the rod 
with a pin or crossh whose a sensege in the slots and slide 
in them. (Accepted December 18, 1901.) 


TEXTILE MACHINERY. 


21,073. F. V. Raabe, London. Treating Textile 
Fibres. November 21, 1900.—According to this invention, short 
fibrous material such as bast fibres, noils, and wet spinning waste, 
in order to facilitate its conversion into yarn, is moistened in a 
greasing whilly with an emulsion of vegetable oi] with or without 
olein in an alkaline solution which may be rendered slightly 
glutinous with a decoction of moss. One ption for such an 
emulsion specifies 45 per cent. vegetable oil, 5 = cent. olein, and 
. r cent. of an aqueous solution, per ndered glutinous 

a decoction of moss, but in aden hey Ps a pad men about 5 per 
on of caustic potash. (4 ‘ovember 27, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 
T. Lowther, Bobrik, 


venter of vegetable origin and for use in boilers or feed-heaters, 
according to this invention comprises legumin or v table 
casein and suflicient alkali to neu 
— y the ——, The Bu 


jentil | oom, thee liquid cmeing the heey ae ee 
from the residue by filtration, and evaporated on with an 
absorbent—such, for example, as t moss. If the residue can 

only be used for manure, it is preferred to add the alkali to the 
liquid in which the plant or seed is boiled before boiling ; but 
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dation of its normal speed of rotation” 1 “Cacnpted 


8954. J. Parkinson, Oakensha’ 
any {8 Fol May 1, 1901.—Lubi 
ouenee) are provided with yaive-the a oe oo the introduc- | Fu 

ion of o 
inside the cup into a seating on hg = er an ey tile cup cover. 


cember 18, 1 


should it be intended to use the residue for cattle feed, alkali is 
not added to the liquid = after separation from the residue. 
(Accepted November 27, 1901.) 


1815. W. Penman, G Vertical Boilers. 
(2 Figs.) pee fl 4 tose vertical — boiler bas an 
inner shell formed wi eae ed in pairs opposite 

to each other, one of 5 a ing in poomiaaliy to the fire grate 
Fug. Fég.2' 



































and the other to the furnace crown. Cross rows of inclined tubes 
are expanded into these dished eerie, waar ped at right 
angles to the dished surfaces and access o} and doors in the 
outer shell, so as to allow of 4 tubes being cleaned, are pro- 
vided. (Accepted December 4, 1901.) 


MISCELLANEOUS. 


23,393. The British Sheeran oe ac 4} 
London. é& J. Wood, Fort Wayne, Ia 

Coupling Driven Objects to Motors. (7 Figs.) De 
cember 21, 1900.—This specification ends in nineteen claims, the 
first of which is, broadly, for: ‘‘The combination with a rotary 
motor of a flywheel driven thereby, free to turn relatively germ 
and connected thereto through a spring arranged to be co 
pressed by such relative woven” The inventors state that : 
“ Our invention is ef Bs peapears in like manner to dynamo- 
electric generators, ani rime movers, or, in fact, to any 
motor device in wich hg e energy applied to it or that 
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derived from it is reve 80 that the rotary device is subject 
to alternate acceleration and retardation, and thereby produces 
the effect known as ‘ hunting’ or ‘ pumping.’” ‘‘ By the term ‘ fly- 
wheel,’ as used in this tion, we include not merely such 
a wnat @ as a mechanic would ordinarily understand by the — 
but also any eo symmetrical mass or masses s0 mounted and 
adapted as to act in a manner substantially equivalent to the 
po nae of the flywheel—that is to sa 3 he pee with the motor 
by reason of its inertia, ft: eration or retar- 
December 18, 
1901.) 
Ww, wes. Lubri- 
for lubri- 
crankpins, eccentric , and the like, assneting to this 


The valve comprises a pressed from 





= plug part is made hollow, and there is a central hole in its 


r side and peripheral holes in its lower side to allow entry 

air to the interior of the cup without ep oil to 4 
out of the cup when it is in motion. It is necessary 

lepress the Ry when filling the cup with oil. (dcomtel 1 De. 


418. The Westfield Paper Company, Limited, 


ot G. Stewart, Westfield, Linlithgow. Surfacing 























. [4 Figs.) December 18, 1900.—This invention npeoriins 


Paper. 
a method of imparting a finish to paper at the calender rol 
according 


thereto the surface of the paper is wetted or damped at 


the finishing rolls by hot water from a trough below the lower 
calender roll, and through which the surface of the latter passes. 
A roller covered with woollen or other rial, or a pad of 
rubber, leather, or the like, is mounted ona bracket or frame near 
each end of the lower calender roll, and bears on the edge gur- 
face of the roll, for example fora distance of from j i. to 1ft., so 
as to dry the roll at these parts before the paper passes between 


the first set of rolls, thus preven ee ae dog 
sticking. When pads are a “3 

control the re of these upon “aemaitdagmeee 
air may be introduced from the and between the rolls by 


edges 
f fi a7 i a Ss fram k and 
pe yoda hag e yr a i) having regulating 


Malt i A, De Senepner, W yb noe 5, 1901" -—This oo 


tion provides a machine for malting and which com- 
a drum, the cylindrical side of 
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adapted to revolve in bearin The drum is made to rotate in a 
case or envelope provided with an opening through which damp 
ho‘ air enters the apparatus, and this air, after having performed 
its function, passes out through the end discs of the perforated 
tube, Between the envelope and the drum is a tube, by means 
of which water is sprayed over the drum. The drum and casing 
are both Hea (leet with openings through which the drum is filled 
and mg December 18, 1901.) 

Sr et Middlesex. Scari- 
Me) December 11, 1900.—This scarifier comprises 
a truck of girder iron on four wheels, the front pair of which are 
on a pivoted fore-carriage having le or connecting-bar 
which serves for attaching the cpparates to the rear of a traction 
engine. On the centre of the truck is a bottomless box in which 
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slides a box-like casting with forward and ‘rearward flaring lower 
edges carrying at an angle of about 60 deg. with the hori- 
zontal two sets of scarifying tools or tynes, the depth of whose cut 
can be varied by turning a handle over the top of the outer box, 
and which by means of a screw and socket raises or lowers the 
= box bearing the fying tools. ure November 27, 
20,760. H. Praetori' me, Brostan, Ge 

el Mixer. [2 Figs.] October 16, 1901. 
ing to this invention and intended for the we mogy her and subsequent 
evaporation of volatile liquid fuels mutually insoluble and of 
different specific gravities, comprises a receptacle and a charge of 
porous material, such as ki r, and means for passing, — 
through the porous material. e quantity of oil used must 
no greater than that wholly absorbable by the kieselguhr. 


r many. Li uid- 
—Apparatus gucord. 
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stated that by this device 4 y= oils are May ng into ‘‘ a condi- 
tion of uniform and exti the pores of the 
porous material,” in which Condition “they yield a practically 

es ae in accordance with their com tion,” “a liquid 
el having thigh boiling point” being re “more easily 
risable by the admixture of a liquid fuel having a lower 
bolling int.” Mixed vapour and air from the apparatus is 

rent = § mixed with hot air to convert the vapour into gas. 
Accepted December 18, 1901.) 
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ARCHED VIADUCT OVER THE RIVER SEINE, PARIS. 
CONSTRUCTED BY THE SOCIETE DE CONSTRUCTIONS DE LEVALLOIS-PERRET (SEINE). 




















Fic. 50. View or Centrat STAGING. 


ARCHED VIADUCT OVER THE 
SEINE, PARIS. 


WE complete this week on our two-page plate, 
and above, our illustrations of the interesting 
structure recently constructed across the Seine 
by the Société de Constructions de Levallois-Perret, 
on behalf of the Western Railway of France. A 
general elevation of the structure was published on 
the two-page plate in our issue of January 17, from 
which it will be seen that there are two arms of the 
river to be crossed, and that structures of different 
types have been selected for the two branches. The 
principal interest attaches, however, to the large 
arch crossing the waterway in a single span. 

This span consists of braced arched ribs, carrying 
the platform between them, along a level midway 
between springings and crowns. The question of 
architectural effect precluded the construction of 
a simple through-truss bridge, which would have 
spoiled the appearance of the river. As the line is 
on @ curve (see Fig. 32), a bridge on the stiffened 
suspension type could not well be used. In adopt- 
ing the arch type it was necessary to carry the road- 
way between the ribs, as there was not sufficient 
height between the water surface and the rail level 
to admit of placing the arches below the track, and 
the plan of carrying the load along the springing 
level was considered objectionable on account of 





difficulties in the matter of cross-bracing ; it was 
also thought this would have been unsatisfactory 
from an esthetic point of view. 

The span on the skew between the abutments 
is 85 metres (279 ft.), and on the square 78.6 metres 
(258 ft.), the skew-angle being 67 deg. 37 min. 
The distance between the abutment hinge-centres 
is 85.71 metres (281 ft. 3 in.), their level above 
datum is 29.70 metres (97 ft. 6 in.), and that of the 
rails in the centre of the viaduct, 35.85 metres 
(117 ft. 7 in.). The line is on a gradient of 1 in 
100—a steep grade for a viaduct ; the distance from 
the top of the rail to the under side of the plat- 
form is 1.40 metre (55 in.). The height available 
between the river surface, as given by the weir 
at Suresnes, and the bottom of the platform is 
7.341 metres (24 ft. 1 in.). The arched ribs (Figs. 2 
to 13—see two-page plate, January 17) are placed 
9.712 metres (31 ft. 10 in.) from centre to centre, 
the free width between each being 8.712 metres 
(28 ft. 7 in.); the distance between parapets 
being 10.800 metres (35 ft. 5 in.). The arches 
have a parabolic centre line ; their thrust is trans- 
mitted through steel hinges on to massive steel 
bedplates, designed to divide the pressure equally 
over the masonry abutments. The platform is 
hung from each of the arched ribs by suspension 
rods, means having been taken for making the 
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it from acting as a tie-rod, and also from transmit- 
ting expansion strains to the arches. The platform 
is at no place connected rigidly to the ribs direct, 
but through longitudinals, which are strengthened 
where they meet the ribs. In the central part the 
platform is suspended by verticals (see Fig. 26, page 
77 ante), consisting of plates of large width trans- 
versely to the bridge, forming strong stays for the 
ribs. Longitudinally these verticals are thin and 
flexible, thus facilitating the longitudinal extension 
of the platform, no large strains being transmitted to 
the arched ribs. At the abutments the platform rests 
on slide-plates and is guided lengthwisé by angles. 

The arched ribs are made with a 1-metre (393 in.) 
flange, which insures a suitable transverse stiffness, 
independently of the action of lateral bracing and 
cross-stays. In the whole of the central part, where 
the loading gauge made it possible, the arched ribs 
have been joined together by lattice struts and by a 
double system of horizontal lateral bracing (Figs. 13, 
26, and 29). Vertical stay-pieces and a p ae 
system of lateral bracing have also been used for 
bracing the arches together below platform level. 
The platform is very rigid transversely, all the 
longitudinals being made continuous by means of 
cover-plates over the cross-girders ; and the floor 
(Fig. 25) is solid. A system of horizontal lateral 
bracing, calculated to resist horizontal pressures 
caused by the wind, forms with the two outside longi- 
tudinals a kind of horizontal girder, 8.10 metres 
(26 ft. 7 in.) deep, which resists the forces tending 
to set up transverse deformations. 

This viaduct was designed under the supervision 
of the chief engineers of the Western of France 
Railway—Messrs. Moise and Widmer—and of Mr. 
Bonnet, engineer of the line. The calculations were 
made by using as typical loads the heaviest trains of 
the company, and computing from these data the 
ogpers bending and shearing strains produced. 

n calculating these maximum stresses, all the 
strains caused by the loads, temperature, wind, &c , 
were fully taken into account. Three supposi- 
tions with regard to live load were reckoned upon 
—full load, half load, and load over 40 metres 
(130 ft.) in the middle of the bridge, though with 
uniform loads none of these combinations will give 
quite the maximum amount of bending. 

As mentioned above, the arched ribs are 9.712 
metres (31 ft. 10 in.) apart from centre to centre, and 
the corresponding skew is 4 metres (13 ft.). The ver- 
ticals are also the same distance apart ; each arched 
rib is divided into 2-metre (6-ft. 6-in.) panels, there 
being therefore two panels in the space between two 
verticals, The bracing is N-shaped, with vertical 








platform independent of the ribs, so as to prevent 


and inclined bars (Figs. 4 and 8). 
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The ribs are of box section, built with flanges 
1 metre (393 in.) wide, and webs .400 metre (153 in.) 
high, spaced at .5600 metre (19}} in.). Near the sup- 
ports the two flanges converge and transmit the 
strains directly to the pins ; at this part the bracing 
is replaced by solid webs, strengthened by flats at 
the point where the direction of the flange changes. 
The bottom flanges have gussets at the points where 
the verticals are fixed. ‘All bracing-bars are formed 
of eight angles, fitted two by two symmetrically on 
the rib webs. 

The platform (Fig. 25) is built of cross-girders 
placed 4 metres (13 ft.) apart ; these are 1 metre 
(393 in.) deep; their flanges are .500 metre (19}} in.) 
wide, with the exception of one top flange, which 
extends slightly for fixing the flooring plates. Be- 
tween the cross-girders there are four lines of lon- 
gitudinals for carrying the tracks, their continuity 
being insured where they meet the cross-girders by 
cover-plates over the top and bottom flanges. These 
longitudinals are provided at the top with a trough, 
.350 metre (13? in.) wide, for holding the longitu- 
dinal wood sleepers of the tracks. The floor-plating 
is 8 millimetres (,;'; in.) thick, and is stiffened by 
angle-bars. 

Besides the four longitudinals, the platform con- 
tains two outer girders placed within the arched ribs ; 
these are also continuous, and are calculated to resist, 
together with the bracing, all the horizontal stresses. 
In the middle part of the platform, the longitudinals 
are under no strain, apart from the very light load 
formed by the flooring ; but near the bearings they 
carry the cross-bracing, and are strengthened in con- 
sequence. ‘Two longitudinals placed outside the 
arched ribs carry the parapet ; they are supported 
on brackets fixed to the verticals. 

A general lateral bracing is provided on the 
lower plane of the cross-bracing, formed of angle- 
bars fixed under every longitudinal. 

The erection of the bridge (see Figs. 41 and 42 
of our two-page plate, and the reproductions of 
photographs on page 137), was specially interesting. 
It was not possible, owing to the needs of navi- 
gation, to erect false works over the whole width 
of the river; anda channel of 25 metres (82 ft.) 
had to be left free. This was crossed by a 
service bridge 27 metres (89 ft.) in span, which 
had been constructed on a floating scaffolding, 
resting on two barges. The latter were suitably 
loaded with ballast until the two ends of the service 
bridge rested on their abutments. In order to regu- 
late the position of the arched ribs during erection, 
hydraulic winches were used connected to two 
points of each half arc. When once the arched ribs 
were in position, they were fixed. The raising and 
putting in place of the various sections were carried 
out with the help of a gantry (Fig. 42), which took 
the pieces direct from the cars on the line and raised 
them in their final position by means of two winches, 
one for each. The gantry was 11 metres (36 ft.) in 
height, and could be used for fixing the ribs at the 
crown. All the work of erection was completed in 
four and a half months. 

The part of the viaduct over the smaller arm of 
the river is a cantilever structure, and is illustrated 
in Figs. 33 to 38, whilst the methods adopted in 
its erection are shown in Figs. 41 to 46. The 
central span is 28.53 metres (93 ft. 7 in.) between 
the walls of the piers and measured normal with 
the river; the two end spans are 19.14 metres 
(62 ft. 9in.). The corresponding skew spans are 
respectively 38 and 28 metres (124 ft. 8 in. and 
91 ft. 10in.). The skew is very pronounced, and, 
owing to the curve it was necessary to give the 
line for its junction with that on the embankment, 
it also had to be modified on each pier, and conse- 
quently, in order not to increase to a too great ex- 
tent the width of the viaduct, the three spans could 
not be placed ina line. There is therefore a very 
slight angle at each pier. The platform consists of 
four main parallel girders carrying the two tracks. 
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Hints to Young Valuers. By AnTHony Ricuarp Craae, 
F.G.S. With Explanations of the Legal Principles In- 
volved. By James Ropert VerRNaM Marcuant, M.A. 
Second Edition, revised. London: The Land Agents’ 
Record, Limited. [Price 25a. ] 

Tue modesty of the title of this otherwise ambi- 

tious work one hardly knows whether to admire or 

condemn, but the name of a text-book which has 
reached a second edition within three years may 
well be sacred to its authors, however inappropriate 
it may be. With the new chapters now added, 











‘* Hints to Young Valuers ” forms a bulky volume 
of over one thousand pages and covers a vast range 
of subjects ; indeed, one feels the book would be 
capable of expansion almost indefinitely, so wide is 
its scope. Taking a few of the chapter headings 
at random we come upon ‘ Brick Clay,” ‘‘ China 
Clay,” ‘‘ Stone Quarries,” ‘‘ Slate Quarries,” 
‘* Metalliferous Mines,” ‘‘Maltings and Brewer- 
ies,” and ‘‘ Water-Power Corn Mills,” and seeing 
these, it is impossible to resist the suggestion that 
if every industry were to be separately and ex- 
haustively dealt with, not even ten thousand pages 
would suffice ; while in addition the authors treat 
at length of all the manifold legal questions in 
regard to property, compensation, rating, &c., and 
all matters relating to land tenure down to the 
manurial values of various cattle foods and the best 
way of mending a fence. 

In their introduction the authors speak of valua- 
tions as forming ‘‘part of the daily work of land 
agents, surveyors, architects, and auctioneers,” and 
they set forth their aim as being ‘‘ to explain how 
the student may acquire knowledge of the business 
of valuing, and then to show the usual mode of ap- 
plying that knowledge.” They have certainly pro- 
duced a most useful and valuable book, but in spite 
of their frank recognition of the young valuer as a 
merely hypothetical personage, they seem rather 
t» have written as though valuing were a separate 
profession, which required in its practitioners a 
thorough knowledge of a land agent’s business and 
a smattering of many others. Nowhere, at least, 
do we find any hint that the young valuer should 
fortify his own opinion by reference to a competent 
expert when matters are presented to him calling 
for special knowledge of some particular trade or 
craft. Nevertheless, books or no books, for any 
one man, were he as old as Methusalah, to rely on 
his own unaided judgment on such a variety of 
subjects as are herein dealt with, would be, to say 
the least of it, rash in the extreme. One would 
say that the authors had considered this obvious, 
and the advice unnecessary, were it not that the 
book leaves a different impression, and itself points 
the moral ; for, while it is upon the whole admirably 
compiled, some of the figures, to which we shall 
refer later, would certainly not have appeared had 
they been first submitted to experts on the matters 
in question, 

The most authoritative parts of the work are 
those dealing with agricultural and legal matters. 
On the valuing of farm lands and on questions of 
compensation, rating, and such like, the young 
valuer, whatever his actual profession, the land- 
owner or agent, could hardly desire a better guide, 
for on all such points the book is both comprehensive 
and clear. Several actual examples of reports and 
valuations are given in the text, and these will, no 
doubt, be found most useful, as will likewise the 
Tables which are scattered freely through the 
pages, sometimes occurring rather oddly, one, for 
instance, dealing with the cost of repairing build- 
ings being found in the chapter on the “ Valuation 
of Landed Estates for Sale.” 

Passing to the chapters on special subjects, such 
as those we have already cited, we think the novice 
should be warned that their practical value must 
not be over-estimated. They have, generally 
speaking, been carefully prepared, and contain 
much information which should prove most valu- 
able in enabling him to form an idea of the pro- 
cedure and to test the opinions of experts; but he 
must not by any means regard them as affording 
safe ground for the basing of an actual valuation. 
Taking the first, that on water-power corn mills, 
as an example—and it is one of the most favourable 
—we find an actual sample report and valuation 
is given ; but, in spite of this, the young valuer 
will do well to tread warily. In regard to this 
ante aned trade, it is true that the authors 

ave inserted a warning as to the difficulty of 
keeping pace with the improvements in ma- 
chinery, and the disastrous effect of neglecting 
to do so; but, nevertheless, they hardly make it 
clear that even roller process mills are not of one 
permanent and ass type, a fact which the up- 
to-date miller knows to his cost, for he has been 
forced to turn out his machinery more than once 


since his mill stones were relegated to the limbo of | cost, 


the past. Then, again, though we find a good deal 
on water-wheels, the cost of repairing and replacing 
them, and even their relative efficiency being dealt 
with, there is no mention in the book of turbines ; 
yet these have for many years been displacing 2 good 
many wheels, with very satisfactory results. The 





obvious truth is that to judge accurately the value of 
the equipment of any mill, and the possibility of its 
improvement or profitable working, requires more 
than the general knowledge which can be gathered 
by anyone not versed in the current movements of 
the trade, and this must apply equally forcibly to 
the other industries also. Land and buildings—qud 
buildings—stand on an entirely different footing, a 
fact which the authors appear rather to have lost 
sight of. 

The actual cost of building, again, as apart from 
the value of buildings, is one of the points on which 
the book is open to criticism. Many figures bear- 
ing on the subject occur throughout, and they are 
invariably low--in some cases seriously so—for 
these days of high prices. Thus the schedule 
for calculating the cost of repairs gives the 
price of brickwork in 9-in walls, including arches, 
at 4s. 6d. to 5s. per yard super.; while at 
the present time 6s. would be generally a low 
figure, and 7s. is not uncommon, even in the country. 
The schedule of cubic prices in the same chapter 
errs also in the same direction, but worse follows 
in the chapter on ‘‘Town Properties,” where the 
cost of schools is put down at 81. to 12/. per head ; 
workhouses, per bed, at 451. to 601. ; and hospitals 
at 601. to 751. In point of fact, the latest fever 
hospitals have cost over 400]. per bed, and even 
general hospitals are not now to be built under 2001, 
to 300/. per bed, while the other figures are only 
less inaccurate. Itis not, of course, to a work of this 
nature that anyone seeking information on these 
matters would turn, and this table would never 
have been missed if omitted, but it is certainly an 
unfortunate blemish on the book. The authors 
have, however, made some amends for these slips 
by the addition of a lengthy and well-written chapter 
on the ‘* Measurement of Artificers’ Work,” though, 
unfortunately, here again the quantities are priced 
on a very low scale. The figures are said to be 
from actual practice, but neither the date nor the 
locality are given, and one can only infer that the 
district was exceptionally favourable, or that the 
building dates back some years ; and in either case 
some caution should have been given to save the 
inexperienced student from being misled. 

Another new chapter deals with the powers of 
the sanitary authorities as regards sewers, streets, 
and buildings. The authors make no comments 
upon the effects of the bye-laws which have been 
generally adopted throughout the country, possibly 
considering such a question outside the scope of a 
practical text-book ; but we could well have for- 
given a digression upon the point—the more so 
since the value of property is directly affected 
thereby. How much the model bye-laws of the 
Local Government Board have to answer for cannot 
be too widely known. Were the results not so 
serious, the fact that the building regulations in 
force in nine villages out of ten are in some 
respects more drastic than those prevailing in the 
metropolis itself, might be regarded merely as 
a rather poor joke. Unfortunately, however, 
instances in which improvements desired by both 
landlord and tenant have to be abandoned owing 
to needless restrictions, which only serve to increase 
the cost of building, are of constant occurrence ; 
while the question of depopulation and the scarcity 
of rural labour—to which the authors, with rare 
self-denial, make but the briefest allusion in the 
first chapter—is closely bound up with this. 
Old cottages are condemned, or become unfit for 
habitation ; and yet the building of new ones 
has been made—like horse or yacht racing 
—an indulgence only possible for the wealthy. 
Wages and materials have, of course, risen and 
contributed to bring this about to some extent, 
but it is mainly these unsuitable cast-iron bye- 
laws which have made the housing question a rural 
almost as much as an urban one. Whether such a 
state of things will be allowed to continue inde- 
finitely is doubtful, but in the meantime any one 
concerned in valuing estates in which new build- 
ings are either desirable or necessary would do 
well to ascertain not only what the local bye-laws 
are, but also to find out unofficially how far they 
are enforced ; for if new cottages, for instance, are 
needed, and yet can only be built at an excessive 
the position may become serious for both 
landlord and tenant. 

In a work of this almost .encylopzedic character 
it was, perhaps, inevitable that some parts should 
be stronger than others, and upon the whole the 
authors are certainly to be congratulated. ‘‘ Hints 
to Young Valuers ” teems with useful matter ; it 1s 
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clear and well indexed, and we can commend it to 
such of our readers as are concerned in the ques- 
tions of which it treats as a most valuable book of 
reference. 
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DIE-FORGING.—No. XIV. 
By JosepH Horner. 


WE now consider the class of die-forgings which 
are produced under the drop-hammer. Hydraulic 
forging holds the field in the formation of massive 
work. It has appropriated much of that formerly 
done by the steam hammer, and will doubtless 
retain and extend its sphere. The press is seen to 
the best advantage in the heavy class of work, 
recently illustrated, turned out at Swindon. Enor- 
mous steam hammers would be required to deal 
with this, with less satisfactory results. The 
forgings would not be so sound, since it is clear 
that the force of a press is transmittted better to 
the centre of a forging than that of ahammer. In 
turning deep flanges also, the single squeeze is 
immensely better than sharp quick blows. Lastly, 
there is the great advantage of being able to use a 
horizontal ram, as already mentioned. The steam 
hammer fills a most useful place in jobs that need 
a succession of rapid blows, such as in drawing down 
done preparatory to the finishing in dies. A good 
deal of preparatory work is performed thus. It 
includes chiefly the reduction of sections with in- 
crease in length by drawing down, changing squares 
into circular forms, the smith rapidly manipulating 
the work in the tongs between successive blows of 
the hammer. The jar of a massive hammer, more- 
over, would be fatal to the accuracy of many dies 
which are built up in a composite way, with steel 
plates screwed into iron blocks, and it would distort 
the relations of delicate punches and dies. These 
facts fix the proper places and functions of steam 
hammers and hydraulic presses in the work of die- 
forging. Nevertheless, in the average engineer’s 
shops, where steam hammers are installed, they 
are very suitable for the general class of work 
illustrated in the earlier articles in this series. And, 
in addition to the ordinary hammers, special types 
are now manufactured suitable for die-forging. 

Massive die-forging is of recent growth, and 
though appreciated in many shops, it is still adopted 
to but a small extent by comparison with its vast 
potentialities. Under the pressure of increasing 
competition its economies will be better appreciated. 
But outside of this there lies the larger volume of 
small work, and that of medium dimensions, com- 
prising light forgings, ranging from a few ounces tu 
a few pounds weight. This class has been stamped 
in dies for half a century past, both in England and 
America, and almost universally under the drop- 
hammer : hence the term often applied to these of 
** drop-forgings.” 

It is a little curious how the opinions of shop 
managers vary with regard to the different ways 
by which a certain result may be obtained ; and this 
is exemplified, among other things, in the question 
of drop versus pressed forgings. It is the old, old 
problem of light elastic blows against a continuous 








squeeze. For the first, it is claimed that the action 
of the drop-hammer corresponds most nearly with 
the forging by smith’s sledges and hand hammers. 
For the second, there is the fact that in the case of 
the heavier forgings at least, the interior is less 
spongy when the moulding action is produced by an 
hydraulic press than when it is done by a hammer, 
which consolidates the outer layers, and leaves the 
interior more or less open. It is also objected that 
drop-forgings spring out of truth after leaving the 
dies. On the other hand, the hydraulic press is 
stated to wear the dies more rapidly than the drop- 
hammer, in consequence of the greater friction of 
the cooling metal. It is likewise said that drop- 
forgings are not so strong as those made on the 
anvil. 

Neither of these three objections would carry 
much weight, if any, with practical men. In the 
writer’s own opinion, the first is practically un- 
appreciable, and as the majority of forgings have to 
undergo tooling or grinding, the difference is a 
negligible one. Forgings expand on the removal 
of the blow due to the natural elasticity of the 
metal, but the greater the amount of work done 
upon them the smaller is the final effect ; until, when 
the number of blows is properly regulated, the 
expansion is so slight as to be of no practical im- 
portance. 

The second objection, that of wearing the dies, 
would not count, even if it were universally true. 
Dies are made to be used, and when a pair has 
turned out some hundreds or thousands of pieces, 
they have paid for themselves. But in each 
instance the question in the main is one of temper- 
ature—of proper heating of the metal right through, 
and having it at a temperature corresponding with 
the nature and extent of the work to be done 
upon it. 

With regard to drop-forgings not being so strong 
as those made on the anvil, this statement seems to 
depend on the experience of some individuals, and 
it would not carry weight in the absence of positive 
tests of the two classes of forgings, made of 
identical metals, and under similar conditions. 
There is more detailed work done on hand-made 
forgings than on those which are brought into 
shape quickly between dies. There is less bending, 
too, in the latter case, fewer blows are required to 
reduce a section, and less finishing with flatters, 
fullers, &c., all of which when done at suitable 
temperatures improve iron and steel. But the 
compression which drop-forgings undergo if effected 
at a high temperature—often a welding heat in the 
first stages—should have the effect of consolidating 
the metal and improving it, just as much as the 
lighter surface blows of the sledge do, and such is 
the view taken by many. The point is to have the 
metal at a sufficiently high temperature during the 
formative action of the dies, so that it shall flow 
into the shapes desired like a semi-plastic substance. 
Given a suflicient heat on the metal, and sufficient 
power in the hammer, it matters little what sha 
a lump is before it is put between the dies. The 
hot metal flows under pressure like a plastic sub- 
stance, following the lines of least resistance. 

From this point of view there are three methods 
of attaining the end desired. The temperature of 
the metal may be increased, to increase its fluidity 
and mobility, bringing it nearer to the condition of 
foundry metal—a device to which the temptation is 
very strong, though the risk of overheating and 
burning, especially in steel, follows. Or light blows 
may be increased, applied with greater frequency ; 
or the pressure may be increased. In the drop- 
hammer we have examples of the light blows 
applied with extreme rapidity, in strong contrast to 
the slow squeeze of the hydraulic press. Light 
rapid hammer blows are better for shallow work, as 
the press is better for deep work. Light blows in 
deep work do not consolidate the interior; the 

ress does. Light blows are transmitted through 
ight forgings confined in a die, and this resembles 
the oe of the work done by the smith on the 
anvil. 

Experience alone is the sure guide to the proper 
intensity and number of blows to be delivered on 
a given forging. The temperature varies from a 
welding heat at the commencement to a low red, or 
in some cases even a black, heat at the termination. 
During the first stages metal is caused to flow like 
a soft substance. At the latter the blows are of a 
consolidating and surface-finishing character. <A 
forging taken out of the dies too soon will not be 
so close about the central parts as one that has 
additional work done upon it. A forging in which 
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considerable differences in mass exists in adjacent 
parts will not be so uniform in quality as one in 
which all parts bear a more equal proportion to 
each other. 

Even if there were any force in the objection to 
die-forgings on the ground of their not being as 
strong as those made on the anvil, that would not 
weigh much against the demands of modern manu- 
facture. It is necessary, commercially and economi- 
cally, to produce hundreds of similar pieces ata 
merely nominal cost for labour. If it cn be proved 
that such forgings were inferior to hand-made ones, 
the remedy would clearly be, better metal and a 
closer attention to the matter of the proper temper- 
ature at which the best results are obtained. 

The general consensus of opinion is that the 
place of the hydraulic forging press is found in 
dealing with heavy work, and work of large areas ; 
and that the utility of the drop hammer lies chiefly 
in the light forgings, and in those of moderate size 
only. There is a slight overlapping of these broad 
functions, but they are correct in the main. 

It may be pointed out that the necessary pressure 
for producing a given forging is capable of more 
exact regulation by an hydraulic press than with a 
drop-hammer, in which the need for ample power 
often means power in excess of that really required, 
and which is either wasted, or does harm to the 
dies, 

The great difficulty with which the users of drop- 
hammers of standard types have had to contend 
has been that of jar, due to the fact that the entire 
mechanism of the hammer has been actuated by a 
belt ; and that in which a lifting board is used, the 
belt pulley, or the cam and roller mechanism, has 
been mounted on standards fixed to the foundation 
or base of the machine, with the result that the 
vibration of every blow is transmitted throughout 
the mechanism, to the destruction of machinery 
and dies. 

From this point of view, the embodiment of 
greater flexibility in the patent lifters of Mr. Brett, 
of Coventry, possesses interest. The lifter com- 
prises a pair of levers by which the hammer is 
raised, actuated by a wing piston rotated inside a 
cylinder by steam or compressed air. A loose pulley 
which runs between the levers carries the weight 
of the hammer while it is being raised, but runs 
loosely while the latter is descending. The first 
battery erected by Brett was illustrated in En- 
GINEERING of November 16, 1900. It was put up at 
Crewe, the parent of subsequent installations at 
Swindon and elsewhere. A single 16-cwt. drop- 
stamp and patent lifter was supplied to the Swindon 
Great Western Railway. Works at the same time as 
the battery which was illustrated in ENGINEERING, 
where also four of the automatic drop-stamps have 
been subsequently installed. 

These lifcers are shown in Figs. 427 to 438, in 
general and detailed views, from which a clear idea 
can be gathered of the system. Fig. 427 illustrates 
a battery of powerful stamps made by Brett's 
Patent Lifter Company, Limited, of Coventry, for 
a firm of drop-forgers. The measurement over the 
end supports is 30 ft., and from the base to the 
top of the main girder is 18 ft. The supporting 

illars A A A sustain the lifter girder B, and are 
vistinet from the hammer guides C C, which are 
bolted to the massive bases D. The construction 
of these details is further seen in Fig. 429, which is 
an end view of a smaller set of hammers of 7 cwt. 
power, one of which is illustrated in front elevation 
in Fig. 428. The reason for making these prefer- 
ably in sets of three instead of singly will be 
explained presently. The methods of building up, 
bracketing, and bracing the pillars is clear from 
these views, without explanation. The elements 
visible in Figs. 427 to 429, and similarly lettered, 
are the lifter cylinder D, containing a wing piston 
and valve, and the operating yoke ih which is con- 
trolled by the attendant at the handle a. The 
iston gives a partially rotary motion to the shaft b, 
ifting the levers F, to which the ropes which carry 
the tup are attached, the ropes G anh sustained 
around the pulley H, which runs loose on the 
shaft b. Detailed views of the cylinder and its 
immediate connections are seen in Figs. 430 to 436. 
The external views (Figs. 430 and 431), show a short 
cylinder with bracketed covers, and stuffing-boxes 
for the shaft b. The cylinder is provided with a 
foot for bolting down to the short cross-girders K 
(compare with Fig. 429), fitted between and on the 
lower flanges of the main girders B. Blocks of 
wood packing c are interposed to absorb and deaden 


vibration. The plummer blocks L L for the shaft } 





are bolted on short girders that fit on the top | tance through which the piston rotates, up to the 


flanges of B, packings of wood also being inter- | limits imposed by the stop-block O, shown separ- 
posed (compare with Figs. 427 to 429). |ately in Figs. 433 and 434. The position in which 

The manner in which the partly-rotating valve is | the valve is shown is that of open to steam from 
operated is illustrated in Fig. 432, which ae inlet P, passing round the valve to enter d through 
a cylinder and its parts in cross-section. The wing|its bushed seating to the lower face of the wing 
piston M is controlled by the movements of the! valve M. As soon as the steam exhausts, the wing 
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valve N, of the cylindrical or piston type, the steam | valve returns to its original position, in readiness 
entering through the passage d, and exhausting | for the next lift. 

through e. The valve is under the control of the} The lifting levers F (Figs. 427 to 429) are shown 
attendant, operating through the hand lever a/ separately in Figs. 455 and 436. They are pinched 
(Fig. 428), and yoke E. The height of lift given to | on the shaft b at one end, and connected at the other 
the piston valve controls the amount of steam| with a link, around which the lifting rope G is 
admitted to the cylinder, and therefore the dis- looped. There is a certain amount of elasticity 10 
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these connections of levers to shaft, and of rope to 
link, which lessens concussion, and conduces to the 
efficiency of the mechanism. 

A great advantage in having these lifters entirely 
self-contained is, that the fixing of the hammers is 
independent of any lines of shafting, power being 
brought to them through steam or air pipes. Yet 
another is that the lifters need not be over the 
hammer, but may be on the ground, or elsewhere. 


a an 
Fig. 490. iL - 
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hundredweights. Some of the drops weigh over 
400 lb., and forgings up to 70 lb. in weight have 
been stamped. 

As differences of opinion exist with regard to the 
best kind of foundation for hammers, the illustra- 
tion, Fig. 439, shows the practice of Brett’s Patent 
Lifter Company, Limited, which is designed for a 
10-cwt. battery. It is of concrete, the depth, of 
course, depending on the nature of the ground; but 






































up to the ground line, and rammed down to keep 
them in position. There are no holding-down 
bolts to these blocks. The foundations are finished 
off 18 in. below the ground line, A template is sent 
of holding-down bolts for the framework ; these 
bolts are 1} in. diameter, and are 4 ft. long, with a 
plate at the lower end of each pin. 

The Brett system involves a central dummying 








or roughing-down hammer—the central one in 
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They also lend themselves admirably to other 
applications where falling weights are in question. 
Thus Figs. 437 and 438 show an a plication to a 
helve hammer, the attendant controlling the height 
of fall by a lever coming down from the lifter. he 
idea in this is to give the smith an opportunity of 
getting round three sides of the hammer. These 
lifters have also been applied to gravitation stamps, 


a sound bottom is generally obtained about 8 ft. 
below the ground line, and this makes a good-sized 
block. The concrete needs to be of good quality, 
especially towards the top, the upper parts of the 
concrete blocks being made of granite or other hard 
material, broken very fine, and rammed in best 
Portland cement, about three parts of granite to 
one of cement. The cast-iron blocks are set on 


liquid cement, and afterwards some rough concrete | po: 


Fig. 427—flanked by two drop-hammers with finish- 
ing tools, and a trimming press, while a special 
closed furnace is a desirable adjunct. The central 
dummy is a drop-hammer similar to the others, 
differing only in the fitting of the dummying, or 
breaking down, and cutting-off tools in the place of 
stamps. The latter can, of course, be fitted when 
desired. The fitting of breaking down, or of rough- 
ing, tools is not a novelty, since they are often 
fitted on adjacent hammers, sometimes under one 
hammer, while sometimes the dies are changed 
under one hammer. But the point in the Brett 
arrangement is that the central dummy convenient] 
serves two forgers at the hammers placed on eac 
side of it; and that instead of having stripping dies 
under one hammer, or on hammers adjacent, the 
trimming press at the side is more handy and 
economical. 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuarzes Preuint, C.E., New York. 
(Continued from page 112.) 

Ir will be necessary to re-state here that at a 
point north of 96th-street Station the two inner 
tracks of the main line run on a descending, while 
the two outer run on an ascending, grade. The 
difference of level at 103rd-street is sufficiently 
great to allow the inner tracks to curve round and 
pass under the outer pair, so as to form the east 
side line, which we followed in our last article 
along its tenth section up to the terminal station at 
the entrance to Bronx Park. 

We must now return to 104th-street and Broad- 
way, where we left the sixth section of the subway, 
the continuation of which forms the eleventh sec- 
tion of the line. 

In the original plans the line was to be double- 
tracked throughout. But later on Mr. William 
Barclay Parsons, chief engineer.to the Rapid Transit 
Commission, thought it advisable to introduce a 
third track in order to facilitate the forming and 
handling of express trains near 96th-street station, 
the starting point of such trains. This modification 
compelled the contractor, Mr. John Shields, of 
Flemington, New Jersey, to alter the method of 
construction which he had employed on his section 
up to that time. To make things easier, Mr. 
Parsons availed himself of the various curves of 
the axis of Broadway, and proposed to build the 
additional track on the east side of that t city 
artery. This allowed the work to be conducted by 
a wide trench, and the underpinning of only one 
track of the Broadway trolley lines. 

The three-track standard section of the subway, 
consisting of steel bents and concrete arches, is 
employed throughout this section with the excep- 
tion of a small portion between 116th-street and 
120th-street, in which the arched section is used. 
The bents consist of four columns supporting a 
girder. The two lateral columns are formed of 
12-in. I-beams, and the two central of four bulb- 
angles riveted to a webplate of {-shaped section. 
The girders consist of I-beams, differing in dimen- 
sions according to the depth of the subway. At 
ints where the tracks are connected by switches 








since they are subject to no limitations with regard 
to power, being as capable of lifting several tons as 


is thrown round the outside of the blocks, nearly 


the two isolated columns are suppressed and the 
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bents formed of two 15-in. I-beams, which are 
used as lateral columns and which support a girder 
54 in. in depth. 

The arched cross-section has been used where the 
distance between the street surface and the roof of 
the subway reaches 20 ft. or more. The polycentric 
is the particular form of the arched cross-section 
adopted, consisting of three circular segments, with 
the flattest part at thetop. The dimensions are : 
Span, 38 ft.; central angle, 62 deg. 38 min.; central 
radius, 25 ft. ; and two lateral radii, 13 ft. each. 
The thickness at the crown is 18 in., and is only 
2 ft. along the sides, as they are entirely surrounded 
by rock. 

The arched cross-section used on the double- 
track line is semicircular and 26 ft. in span—the 
same as adopted in the tunnels of the east side line. 
The contractor had already built 500 ft. of this semi- 
circular arch before the third track was decided upon. 
This necessitated the demolition of the arch and 
castern sidewall, while the western wall was left 
standing for the support of the new arch. Mr. 
Berkley R. Value, the divisional engineer, under 
whose direction the eleventh section is being con- 
structed, intended to make a series of experimental 
tests of the resistance offered by the concrete 
arches when loaded at the crown, increasing the 
load until the breaking-strain was reached, and 
repeating the same operation for the haunches. 
These experiments would have been very valuable 
to the profession, especially as the arches were only 
a few weeks old, and had been built according to 
the orders of Mr. George S. Rice, the deputy- 
chief engineer, who had recommended the employ- 
ment of concrete in a very wet condition. Un- 
fortunately, circumstances prevented Mr. Value 
from carrying out his experimental scheme. This 
is all the more to be regretted, as orders have 
been given to use wet concrete all along the 
new subway. Engineers are divided as to the 
quantity of water to be employed ; some are of 
opinion that a large quantity should be used so as 
to hold the light particles of the cement in suspen- 
sion. Then, in ramming the concrete, these pdr- 
ticles will rise to the surface, leaving sand and 
stone underneath. It is claimed by engineers who 
hold this view that a mass of concrete made with 
a large quantity of water is not homogeneous, 
but consists of strata of different materials, and 
consequently also of varying resistances. Others 
hold that a large quantity of water tends to 
increase the strength of the concrete, and the 
reason they assign for this is that every cement 
particle will find an excess of water from which 
to draw the water of crystallisation. Besides, if 
the cement particles which are held in suspension 
rise to the surface during the operation of ram- 
ming, then, when that operation is over, the 
particles will gradually subside, thereby filiing up 
the interspaces between the sand and stone, and 
producing a more homogeneous structure all 
through. Such concrete has smoother surfaces, is 
less pervious to water and frost, and is therefore in 
better condition to resist the destructive forces of 
Nature. 

It was only when Mr. George 8S. Rice was ap- 

inted deputy-chief engineer that the Rapid 

ransit Commission advocated the use of very wet 
concrete. The specification states that the amount 
of water used in making concrete shall be approved 
by the engineer, as also the machinery to be used 
in mixing it. So far the only two machines used 
are the Ransome and the Gravity mixer. The 
latter has found great favour with the sub-con- 
tractors on account of its being light, handy, cheap, 
and of high efficiency. The Gravity mixer, built 
by the Contractors’ Plant Company, of Boston, con- 
sists (Fig. 110) of a steel trough filled with numerous 
rows of steel pins and deflectors staggered in order 
to mix thoroughly the sand, the cement, and aggre- 
gates as theygravitate dow. through the trough. The 
iront of the machine is open so that the operator 
may easily remove all clogging materials ; the body 
of the machine is usually placed on a slope of 5 in. 
to every foot. The water is led from a barrel to 
the spray-pipes through 1}-in. hose. The water 
valves are operated by the man stationed at the 
lower end of the machine, as he can best see the 
concrete. The water from the spray-pipes strikes 
the mixer at about the middle of its length. By 
this arrangement the concrete is mixed dry in the 
— and wet in the lower half of the machine. 
The measured materials are deposited in wheel- 
barrows near the top of the trough, in the following 
order : the crushed stones first, then the sand, and 





finally the cement. Four men shovel the materials 
into the trough, and the mixer delivers to barrows 
or other conveyors a cubic yard of concrete before 
the same number of men mixing by hand could 
complete one dry turning. 

The handling of concrete usually involves three 
operations—viz., measuring the batches, mixing 
the ingredients, and filling the conveyors. With 
the machine the entire cost of dry and wet mixing 
is saved, as well as the expense of loading the 
conveyors. It is estimated that four men can do 
as much work with a Gravity mixer as twenty 
working with shovels in the usual way. 


The standard three-track cross.section of the 
subway employed on the eleventh section ends at 
122nd-street, where the road comes up to the sur- 
face between two rampart walls and reaches grade 
at a point 50 ft. north of 123rd-street. From this 
point, the new road runs on an embankment to the 
southern building line of 125th-street, where the 
masonry abutment of the elevated structure of the 
next section is located. In order to make room 
for the rampart walls and the embankment, 
which is enclosed within retaining walls, it 
was necessary to move the existing trolley tracks 
9.15 ft. on each side (Fig. 111). An order to 




















The Gravity mixer, the invention of Mr. Frank ‘this effect was issued by Mr. Parsons to the 
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DIAGRAM SHOWING THE AXIS OF THE SURFACE GAR TRACKS IN THE OLD AND NEW POSITIONS 
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Fia. 110. Concrete GRAVITY 
MIXER. 


B. Gilbreth, was employed on the foundations of 
Bolton Station by the Lancashire and Yorkshire 
Railway Company. It was also used on other works 
in Lancashire. 

The manufacturers of the machine claim that the 
strength of the concrete obtained by its operation 
is greater than if mixed with hand. Mr. Shields, 
the sub-contractor for the eleventh section of the 
subway, informed the writer that he had to use 
drilling machines and dynamite in order to demolish 
the old arch and side wall to make room for the 
new span. His experience speaks well for concrete 
made by the Gravity mixer. 

It was on this section of the subway that was ope- 
rated for the first time on public works the cable- 
way, with a travelling electric motor, illustrated on 

ages 574 and 575, vol. Ixxvii. As this new conveyor 
had been used and then given up by Mr. John C. 
Rogers on the eighth section, Mr. James I. Ship- 
man, the engineer for the contractor, was questioned 
about its efficiency, and he stated that it is very satis- 
factory. It appears that Mr. Rogers abandoned 
the new conveyor because he was unable to come to 
a financial agreement with the inventor, and not 
on account of the inefficiency of the apparatus. He 
observes, however, that the machine is somewhat 
slow for handling excavated materials, a drawback 
that Mr. W. F. Brothers, the inventor, intends to 
remedy by substituting a faster motor. As it is, 
however, this hoisting and conveying machine gives 
the best results in handling cut stone for the con- 
struction of dams and bridges where careful rather 
than rapid handling is the chief requirement. 


(7eee¢) UL 


ARRANGEMENT FOR MOVING THE TRACKS ON BROADWAY 


pom 


BETWEEN 122%9 & 125™ STREETS 


‘New York Subway Construction Company. It 
would have been a simple matter to build the new 
tracks alongside the existing ones, and when com- 
plete to shift the car traffic on to the new lines and 
remove the old tracks. But the company thought 
it would be more economical to displace the existing 
tracks without interrupting the.traffic, and the con- 
tract for doing so was sublet to Messrs. McNaugh- 
ton and Co. The work has been carried on some- 
what slowly, but in a manner that presents some 

interesting points. The rails rest on longitudinal 

| beams borne on cast-iron yokes 5 ft. apart, between 
|centres, the space between consecutive yokes 

being filled in with concrete, and leaving a 

hollow space for the trolley corresponding to 
the opening in the middle of the yoke (Fig. 112). 
The bottom of the yoke is formed by a 6-in. 

'I-beam, resting on rammed soil, with a bed of 

| concrete on top 2 in. thick. A trench was excavated 

from the outer rail (Figs. 113 and 114) wide enough 
| to contain the tracks, after which they were moved 

9.15 ft. as required. The bed of concrete was re- 
moved from underneath every second yoke, and a 
small excavation made so as to receive an 8-in. by 
8 in. beam sufficiently long to reach the outer edge 
of the trench ; an old rail was placed on top of each 
beam, which, by wedging the wooden beam, was 
strongly held against the lower flange of the I-beam 
of the yoke. Between the beams in the excavated 

‘trench a concrete foundation was prepared for the 
new roadway. Theearth underneath the car-tracks 
was then removed, so that the road with its moving 
load was thus carried on 10-ft. spans, which was con- 

sidered a safe distance, as the rails are 60 ft. long. 

The old rails resting on top of the 8-in. beams 

\afforded a goud trackway for the substructure of 

|the surface-car tracks; so that when the jacks 
were applied, the trackway was slowly moved to 
the required place. The jacks were braced to the 
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other track, which was still on a firm foundation, 
and were continuously blocked as the substructure 
advanced. When the new position of the tracks was 
seached, the old and new concrete foundations were 
made continuous by filling in the interstices with 
grout ; and, when this had settled, the trackway 
under the yokes was removed and the space filled 
in with rammed concrete. In order to form the 
connecting curves at 122nd and 125th streets, the 
concrete of the substructure was entirely removed. 
The rails were cut at several points so as to facilitate 
the displacement of the track into its new position, 
and at the same time allow the continuous running 
of the cars. 

The work of shifting the tracks was begun last 
March, and is not yet completed. 

This section contains two stations, located at 110th- 
street and at 116th-street. Both have two side 
platforms, the only difference being that the latter 
station has but one entrance, situated at the edge of 
the parkway. From this entrance a descending 
staircase leads toa single underground office, located 
above the subway proper, and lit up by vault lights. 
The station at 110th-street will have two separate 
staircases and offices, as all other stations for local 
trains. 

(To be continued.) 


THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 108.) 

WE took our train early and steamed away to 
new fields and new friends, reaching Agnas Calientes 
at an early hour the next morning. ‘Ihe reception 
committee did not materialise till 9 a.m., but the 
noise outside our car windows fully equalled that 
made by any brass band, and arose, as we soon 
found, from the vendors of drawn-work, for which 
the place is celebrated. Everyman, woman, and 
child around the station—and there were hundreds 
of them—had this work to sell, and some of our 
party yielded at once to temptation, with the result 
that prices doubled; for the Mexicans, although 
slow to work, are keen on a bargain. As asequence, 
most of the party declined to buy, and started for 
the town ; prices then commenced to fall, and the 
drawn-work market was ‘‘ bulled” and ‘‘ beared ” 
like the Wall-street Stock Exchange, all day 
logg, depending on the number of engineers on the 
station platform. A piece of work was offered to 
the writer from 8 dols. down to 4 dols., and he 
offered 2 dols., about its full value. Some of the 
work shown at the station was defective ; but even 
so, it found purchasers. Near the station were 
the hot baths, with a fine swimming pool in the 
centre, open to the sky. The water was ex- 
tremely consoling, and was largely patronised, 
The reception committee force appeared, band and 
all, and later we were received: at the Governor’s 
palace by that official, and’made' welcome. From 
there the party went by mule cars to the smelting 
works, where we saw a very modern plant, with 
furnaces for lead and copper. About 1200 tons of 
lead, copper, and silver concentrates are treated 
daily. There were alterations in progress at the 
works, which will result in condensing the furnace 
gases, and a consequent saving ; there was, too, a 
fine electrical equipment. The bells of the church 
were rung in our honour ; this ceremony is usually 
reserved for public occasions and anniversaries. 
The towers are open, and the ringers swing 
themselves out on the bells, which must be dan- 
gerous, although we were assured accidents did 
not occur. The committee gave us two grand con- 
certs—one at the San Marcas Garden in the after- 
noon, and the other at the Plaza in the evening. 
Both were excellent, and we left this hospitable 
place with a sense of the many favours showered 
upon us. We dreamed of drawn-work, and our 
brains were cobwebby ; but the train was also 
drawn, and at a good pace, so that we reached San 
Luis Potosi, a place of 61,000 inhabitants and 
having an elevation of 6000 ft., early in the morn- 
ing, and awoke to the music of the brass band playing 

Yankee Doodle.” The town was founded in 1570, 
and the district isa rich one. After being received 
by the committee, and escorted to the Governor's 
palace for an official reception, we went on our own 
train to the great smelting works of the Compania 
praecne a Mexicana. At the latter place they 
showed their regard for us b tearing down a gate- 
Way, so as to permit our Pullman cars toenter. The 








ladies were received by a committee, and escorted 
to the beautiful home of the manager. It ison a hill, 
overlooking miles of country, and is surrounded by 
an extensive garden, containing tropical trees and a 
fine fountain. The house wasa two-story one, witha 
wide corridor around it, and built like an American 
house. On the second floor was a stone balcony, 
30 ft. square, and open at the sides, so that each 
arch formed a frame for a beautiful view. The 
view offered every variety of scenery, from sand to 
mountains, and the clear air set forth all its 
beauties. The rivers sparkled in the distance, and 
the green trees completed the picture. Once in 
this attractive place, no one cared to come down, 
nor did they till an inward monitor warned them 
of the wrong they were doing in not attending the 
lunch. The works of this company are extensive, 
and are owned and operated by Americans. They 
contain sampling works and smelting and roasting 
furnaces, besides which there is a plant for making 
tannin extract from the bark of the trees furnishing 
fuel. After grinding and leaching the bark, it is 
boiled in a vacuum pan, and thus concentrated. 

On leaving these works, the party was invited 
to inspect a furniture factory. The owner started 
with six workmen twelve years ago, and now 
employs 200. His buildings occupy an entire 
square. The furniture is made and carved by 
hand labour of a high artistic order, and the 
various designs are taken from photographs of the 
finest products in Europe. The tobacco factory 
adjacent next claimed the visitors, and enter- 
tained them further.. The cigars are made by 
hand, and are of excellent quality, like most 
Mexican cigars; but the cigarettes are par- 
tially made by machinery, although the Mexi- 
cans seem to prefer the hand-made. All the 
operatives were very clean, and the girls had on 
new dresses, as though prepared for our visit. 
One room contained 400 seated in rows, all holding 
bowls of tobacco. Their daily manufacture was 
3200 cigarettes, and the time occupied was seven to 
eight hours; for this they received 60 cents to 
70 cents, Mexican-—about 2s. 6d. sterling. That 
night we had two bands playing on the Plaza, and 
the evening closed with the usual promenade con- 
cert, followed at 10 p.m. by a grand ball in the 
clubhouse, known as the Sociedad Potosina. The 
street leading to it was decorated with an arch of 
electric lights, put up for this purpose, and adorned 
with American and Mexican flags. The house 
itself was one grand blaze of light and colour, and 
it was stated the ball-room was modelled after 
the one in the Winter Palace of St. Petersburg. 
Dancing was kept on until train time—2 a.m.—and 
a fine supper of thirteen courses was ready for any 
one who could find a space. 

The next day brought marvels of scenery. 
Leaving San Luis Potosi in the early morning, we 
soon began to descend to the sea level, the railway 
following the sides of the cafion, and descending 
1500 ft. in 47 miles. The scenery is bold, and it 
would seem as if the location of the railway must 
have been by balloon, for the car window appeared 
in many places to overhang a precipice. Look- 
ing down, the traveller could see the valley 1500 ft. 
below, with a river plunging through : if; and 
he could calculate his chances of a descent in 
case of derailment, also how many times the 
car would turn over before reaching a stop, 
if, indeed, there would have been any car to 
turn by that time. The writer was on the plat- 
form indulging in this train of thought, when he 
heard a grinding sound he knew only too well, 
and realised instantly that the next car, which was 
the last one, was off the track. The porter rushed 
at once to the emergency brake and pulled it, 
bringing the train to a sudden standstill. But 

uick as he was, the derailed car had already been 

ragged several hundred feet before he pulled it. 
The situation would have been serious if a freight 
train had. not been a few miles back, for our eight 
Pullmans and two baggage cars were in front, and 
the engine could not have stirred them to back up. 
By means of a derailing frog the car was re-estab- 
lished by the freight engine, which left its train well 
away; although if it had started down, we should 
have emptied our cars and given it the right of 


way. We proceeded slowly along and had gone 
but a few miles when the same car jumped off again. 
It just could not stand the curves, some of which 
were 22 deg., and they were so close together that 
our train sometimes took in three and resembled a 
huge snake. After the friendly freight engine had 
again replaced the car, we decided to leave it on the 





first side track, which was done, and the train rapidly 
descended among this startling scenery, passing 
through tunnels and around curves, each change de- 
veloping new scenes apparently more beautiful than 
those hitherto witnessed, until it reached Cafetal, 
where we were given half an hour to visit the grotto 
and waterfall. We found it involved climbing down 
475 steps and ascending the same. Some of the 
party declined, for at this lower level the air was 
not so bracing; the writer made the trip, and in 
spite of everything would do it again. The visitor 
comes upon a large pool several hundred feet in 
diameter, and surrounded by rocks rising vertically 
80 ft. The pool is a beautiful greenish blue colour 
and the water absolutely clear. It pours over the 
rocks at various points in cascades, except at the 
centre of a sort of horseshoe-shaped gorge, where it 
roars down in a fine large waterfall. The gorge is 
surrounded by a rank growth of tropical trees, 
which arch it over and lend a wonderful colour to 
the secene. The water has made a tunnel on one 
side of the basin, and thus formed a miniature 
natural bridge. The beauty of this place has not 
been exaggerated nor could it be. 

The road now followed the river, which grew wider 
and more rapid until the great falls of La Abra were 
reached. Except for their width and height, they 
resembled those at Niagara in shape and appear- 
ance. There are also the rapids extending for several 
miles alongside the railway track, with falls of a 
height varying from 50 ft. to 100 ft., and at frequent 
intervals. The mountains rise up 3000 ft. on either 
side, while in front as the valley widens one can see 
a picture of a plain with variegated colour reachin 
for many miles. Later we stoped at Choy Cave, said 
to be 200 ft. high ; but it was too dark to determine, 
so we had to take it for granted. The writer has been 
in Switzerland, the Rocky Mountains, and even to 
Alaska, and unhesitatingly asserts that the ride from 
San Luis Potosi will compare favourably in grandeur 
and boldness of scenery with any other he has 
gazed on. Our train sped along rapidly, and the 
track was bordered with denser growth of vegetation, 
the air grew heavier and even sultry, so all windows 
were open in the cars. When we stopped, it seemed 
to be in the midst of snowfields and under a full 
moon ; moreover, we heard a sullen booming sound 
which most were familiar with, and a cool breeze ab- 
solutely unmistakable blew in at the windows. The 
white snowy-looking scene resolved itself into sand 
hills, and we realised we had crossed the Republic 
of Mexico, and were on the sea coast at Tampico, 
with the waves of the gulf beating on the shore, 
sparkling in the moonlight. This was one more 
picturesque scene, and we enjoyed it. 


The next day being Sunday, we remained on the 


shore, and the party divided into two groups, as in 
a dance, ‘‘gentlemen to the right, ladies to the 
left,” so we separated for the first time on this trip. 
Our party were soon in the water, which was very 
warm, although it was November 24, and a snow- 
storm was raging around Chicago. We left Tampico 
about dark, and were run on a side track, where 
we remained over an hour. The writer wondered 
at this delay, when it transpired that this railway 
never allowed a train to go over it till each car had 
been carefully inspected. The thought then natu- 
rally arose—they must have had numerous claims 
for damages; hence this care to fix the responsibility. 
On inquiring of the officials, it was found that the 
road was in very bad shape, had been washed out 
at spots, and the rails were from 50 lb. downwards 
to 45 lb. Our train was an unusually heavy one 
for a first-class road, and the conductor’s statement 
they would ‘‘ run slow” was not reassuring ; but 
we were in for the job, and prepared ourselves for 
the worst. It was even worse than we expected, and 
our car shook and bounced so as to make sleep impos- 
sible. After about 60 miles of this sort of thing, 
we stopped, and were cheered by the information 
that the superintendent of this division had kept a 
wrecking train on a side track, with steam up, await- 
ing our arrival ; for, as he said, ‘‘ It was better to 
be prepared for contingencies.” We reached Mon- 
terey safely some five hours later, but we did not 
grudge the extra time ; in fact, we probably owe our 
arrival to the delay. There were at the station 
about 3000 people to see the strangers, which left 
for the ie avocations only some 42,000 
souls. The elevation is 2000 ft., and the air was 
simply enchanting. The inhabitants said it was 
like this at all times. Monterey is surrounded by 
mountains, one of them, called the ** Pack Saddle,” 
resembling marvellously the object from which it 
takes its name. The committee were on hand, and 


Ses 





144 ENGINEERING. 





[JAN. 31, 1902. 





owner came out, and insisted we should descend, see 
his works, and try his beer, saying that by the time 
we had completed these matters the carriage would 
move; and so it proved. The brewery is an 
enormous structure—as large as any in the United 
States—and full of the latest appliances, electric 
and otherwise. As for the beer, it was as excellent 
as the best Munich beer, and was a surprise and 
@ delight, as well as a refresher. 


took the party at once to the smelting works. As 
this was the last place of the kind we were to see, 
‘* We thanked God and took courage,” as did our 
Pilgrim Fathers, for we had smelt and sampled 
most of Mexico, and were just commencing to think 
the process was growing monotonous. 

This was the one place in Mexico where fine gold 
and silver were produced. Each visitor was pre- 
sented with a small vial of samples of silver which is | 


teran, where we saw some coal mines—about 
ten. These are said to be the best in Mexico, and 
| were fitted up with all modern appliances. There 
were 220 beehive coke-ovens, and the coke was 
pronounced excellent by the experts. There was 
also a coal washer, which will handle 1200 tons 
per day. We steamed away that afternoon, being 
anxious to cross the frontier before 8 P.m., for 
after that hour no train may enter or leave Mexico, 
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electrically deposited on a moving belt in a granu- 
lated form. From here we went to the great steel 
plant of the La Compania Fundedora de Fierro y 
Acero, and it was about as long as its name, but 
has been fully described in ENGINEERING, page 8 
ante. That evening we attended a ball given 
in the theatre, and were presented to the Governor 
of the State, who could talk English, and who 
proved to be a very agreeable gentleman. After 
dancing had been started, the curtain rose on a 
scene depicting a mine in one of the neighbouring 
mountains, and said to be true to the actual-con- 
ditions. Every mining instrument, from a transit 
to a pick, were placed alongside the opening, and 
to further heighten the illusion, miners and engi- 
neers were in the seene. It was very beautiful, 
and received due applause. The next day a visit 
was made to the Diente and Zargossa Mines 
of the Monterey Lead Company. The location 
being on the side of a caiion, the management 
have installed wire-rope tramways on the sides, 
spanning 1500 ft. in one case and 1800 ft. in the 
other, so as to bring the ore from the tunnel mouth to 
the railway station; for this, no doubt, the grate- 
ful prayers of burros and peons continually ascend. 

There were some papers read that afternoon, 
but your correspondent took an automobile ride, 
and visited many points of interest, such as the 





EXTERIOR OF JUAREZ THEATRE, GUANAJATO. 


springs of ia, a whose waters are sold in 
bottles all over Mexico, and have reputed wonderful 
qualities ; the Plaza Park, which is very fine, and 
the Bishop’s palace, located on a side hill, overlook- 
ing the whole country. This palace is now a ruin, 
and dates back to 1790, when it was completed for 
the summer residence of Bishop Verger. The ride 
now ran over a pretty rough coal, tie the auto- 
mobile held on till it came to a sudden stop before 
the new brewery, just as though it was used to 
it, and refused to move. Meanwhile, the courteous 





That evening there was a concert in the smaller; We just made the time by rapid running over an 
laza, and a dance in the ballroom at the Casino. | excellent road, and the only one in Mexico properly 

e room was most elaborately decorated as to | surfaced and correctly aligned that we had seen. 
mural ornamentation, and had one of the finest) We reached Eagle Pass in due time and passed 
chandeliers the writer ever saw. One feature under our own flag once more. 
seen nowhere else was placing the musicians’) We left Eagle Pass at eight o'clock that evening, 
gallery above the ceiling, which had a grillage and even at this point the party commenced to 
set in it so as to completely hide the players. separate. The private car which had occasioned 
We left Monterey at 2 am., and reached Baro- | s> much difficulty on the mountains, left us for a 























JAN. 31, 1902. ] ENGINEERING. 








145 





ELECTRICALLY-DRIVEN CONDENSING PLANT 


CONSTRUCTED BY MESSRS. W. H. ALLEN, SON, AND CO., LIMITED, ENGINEERS, BEDFORD. 

















trip to Arizona. To give an idea of the amount of | seemed to cover almost every available foot of land, 
souvenirs collected by the pvwty, it is only neces-| was most peculiar. That the oil was in full flow 
sary to state that one laly left the train for a con- | was evident to more senses than one, especially to 
necting line at San Antonio at two o’clock in the| the sense of smell. (Quite a town has grown up 
morning, and her belongings required the services| here, and the evidences of prosperity are very 
of three porters and two able-bodied men to land | great. 

on the plastonia at that place. When last heard| The next day we were in New Orleans, where we 





INTERIOR OF JUAREZ THEATRE, GUANAJATO. 


from, she was endeavouring to hire a wagon to| stayed a few hours, and started at 12 noon for 
convey them to an hotel. Chicago, at an unusual speed, but over a fine track, 

The train sped rapidly across Texas, and about |so that we reached that smoky and windy spot at 
two o’clock in the afternoon we reached Beaumont, | 2 o’clock, the following afternoon. It only remained 
where the celebrated oilfields are located. It was|to continue on the Pennsylvania Railroad to New 
decided to make a stop, and our train was backed | York, where we arrived on Sunday night, and our 
six miles to the centre of these new developments. | Mexican trip was accomplished. The writer can 
The party spent considerable time examining the | add nothing to the words already written regarding 


official'y and individually. It was unprecedented 
and spontaneous pense iti If the reader does 
not think the mining engineers had the best of 
times, then he does not know the capacity of that 
body for enjoyment; and if he wants to understand 
it fully, let him go to Mexico. We had travelled 
8000 miles with no mishap, and it was one con- 
tinuous round of pleasure and instruction. 





ELECTRICALLY-DRIVEN CONDENSING 
PLANT. 


On this page we illustrate a complete self-contained 
condensing plant, designed and constructed by Messrs. 
W. H. ‘Allon, Son, and Co., Limited, of Bedford, and 
supplied by them to the Barking, Dundee, Glasgow, 
Croydon, and several other electric-light stations. 

Tho condenser has a tube surface of 1800 square 
feet, and consists of a cylindrical cast-iron casing, 
with suitable branches to take the main exhaust, air- 
pump suction, and circulating water inlet and outlet. 
The tube-plates are of the best rolled brass, 1 in. thick, 
and the tubes are of solid-drawn brass, ? in. external 
diameter by 18 B. W.G. thick. 

The tubes. are fixed into the tube-plates by means of 
screwed ferrules and tape packing, the ferrules being 
provided with lips to prevent the tubes from slipping 
out of bape One of the water-heads of the condenser 
is divided by a diaphragm, so that the water will first 
pass through the lower half of the tubes, and thence 
threugh the upper half, to the discharge outlet at the 
top of the landeeiee. A vacuum gauge is fitted to the 
condenser, which latter is tested, both inside and out- 
ne the tube-plates, toa pressure of 30 lb. on the square 
inch, 

The air-pump is of the three-throw vertical single- 
coting SE0, constructed on Edwards’s patent principle, 
Each barrel has a diameter of 19 in., with 7-in. stroke, 
and the plant is capable of dealing with 15,000 Ib. of 
steam per hour, when running at 160 revolutions per 
minute. The casing of the pumps is of cast iron, while 
the barrels, valve seatings, and guards are of gun- 
metal, the bucket-rod being of bronze, and the valves 
of the best rolled brass. 

The air-pumps are driven through connecting-rods 
from a three-throw crankshaft, which runs in cast- 
iron bearings lined with white metal, and is coupled 
direct to an electric motor wound for 500 volts. The 
motor is of the six-pole semi-enclosed type, with 
slotted drum armature and carbon brushes. 





wells, and the sight of various derricks, which! the kindness and hospitality of our sister Republic, 


A water-pump is provided, driven off the three- 
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throw crankshaft by means of a connecting-rod, for 
umping the condensed water in the feed-tank in the 
jler-room. The circulating pump consists of one of 
Mesers. Allen’s well-known ‘‘ Conqueror,” centrifugal 
type, having suction and discharge branches 8 in. in 
iameter, and is capable of delivering 1000 gallons of 
water per minute against a lift of 30 ft. when running 
at a speed of 525 revolutions per minute. The pump 
is direct-coupled to an electric moter of the sem1- 
enclosed four-pole shunt-wound type, with slotted 
drum armature and carbon brushes. 


Txst oy Epwarps’ Air-Pump FoR BARKING. 


Three-Throw Pump, 10 In. in Diameter and 7 In. Stroke, 
Electrically Driven and Direct Connected. 
15,000 Lb. of Steam per Hour. 





! 
| Electrical Head against 











Gallons per 7, Horee- Pump in 
Revolutions. — Vacuum. Power. Pounds per 
Square Inch. 
j 
“u6C|t 28.9 4.3 0 
148 65 | 29 5.2 0 
154 87 29 ie 0 
168 i; 200 | Re | 5.9 0 
164 | 4s 28 5.9 0 
160 | 110 97 6.3 0 
152 110 27 66 10 
167 25 29 | 48 0 
159 25 m6 | 486 A 
146 | 25 18.8 4.9 10 
161 110 25 7.0 r) 
151 | 110 25 7.2 5 
138 110 243 8.2 10 
151 110 22 6.8 0 
mus) 0C |) 22 7.6 5 
131 ; 120 , 2 89 10 
170 | 25 22 | 61 0 
166 25 22 6.18 5 
106 | 85 s | $a 10 
! 





On November 22, 1901, some very intereeting trials 
were made at the Queen’s Engineering Works, Bed- 
ford, to see the effect on the horse-power and the 
reduction in the vacuum on the air pumps when 
working against various heads. It will be noticed, 
from the figures which we give above, that there is a 


certain reduction in the vacuum under dif" rent con- | par 


ditions. It is not desirable in ——- of this kind to 
put any head on the valves, and it is better that the 
discharge should gravitate into a tank, and be dealt 
with by a separate pump. It will be seen that the 
general design of the condensing plant is of a neat 
character, and occupies very little space. 





YEAR-BOOKS AND ANNUALS. 

Manual of Electrical Undertakings and Directory of 
Officials, 1901-1902. [12s. 6d. net.|—This work, com- 
piled under the direction of Mr. Emile Garcke, who is 
well known as the managing director of the British 
Electric Traction Company, is issued from the publish- 
ing offices at Mowbra een Norfolk-street, W.C., 
and is te be found on the desk of anyone who professes 
to be interested, either as an engineer or as a share- 
holder, in electrical undertakings. We havea carefully- 
compiled and interesting record of the year’s progress 
as regards Parliamentary schemes for supply in bulk, 
for traction, and for lighting, with details of the ex- 
tension of stations, and elaborate data as to the in- 
creased use of electricity for all purposes. We find, 
for instance, that during the year the capital invested 
in electrical undertakings has increased from 123 odd 
million pounds sterling to 165,807,474/.: six years 
ago it was only 61,109,525/. Of the total, quite 
four-fifths have been found by private enterprise, the 
remainder being due to municipal lighting schemes 
(19 millions sterling) and to municipal traction projects 
(104 millions sterling), The greatest increase during 
the year has been in tramways—2I1 millions sterling, 

the total capital found by companies for traction bein 
39,522,183/., and by local authorities 10,519,5430 
Lighting comes second, the increase in capital being 
12 millions sterling; the total for companies being 
18,553,390/., and for municipalities 19,165,495/. 
Manufacturing concerns represent an increase of 
4 millions sterling to 25,990,606/. The ordinary capital 
of companies seems to earn an average dividend of 
5 per cent. ; while in the previous year the average was 
5.4 per cent. Manufacturing companies experienced 
the — decrease—from 7.02 per cent. to 6.81 per 
cent. ; lighting works from 5.51 per cent. to 4.79 per 
cent.; the cause in both cases being the increase in the 
— of fuel, Traction companies alsodropped money 
or the same reason, the return on their capital decreas- 
ing from 4.65 per cent. to 4.29 per cent. Telegraphs 
yield an average of 4.78 per cent., and telephones 4.59 
percent. But of still greater interest is the increase 
in the use of electric current: over 40 per cent. more 
lamps are now connected than was the case a year ago 
—10,436,019 in all : and quite 50 per cent. more current 
bas actually been used—196,441,734 Board of Trade 
units. This is a result probably of the gradual decrease 
in price—4.94d., as compared with 5.26d. a year ago, 
6.08d. six years ago in the case of companies ; 


and of 3.82d. as against 4.06 twelve months ago, and 
5.32d. in 1896 for municipal stations. So much for 
lighting. Of electric tramways and railways there are 
1252 miles of track laid, covering 777 miles of route, 
and under construction 846 miles of track, while 
1348 miles have been authorised, and are about to be 
constructed. This makes 3446 miles of track on 
2237 miles of route. In addition there are 30} track 
miles of tube railways in operation in London, 
722 miles under construction, and 114 miles under 
Parliamentary consideration ; together 217} miles, re- 
presenting 109? miles of route; most of the lines are 
thus double. The book contains a mass of details of 
each company, with legislative details, directors, &c. 





Stevenson's Sea Guide and Yachting Manual for 
1902. This annual, edited by Mr. Pau. Eve StEvEn- 
SON, and issued at 25 cents (1s.), by Gardner and Cox, 
naval architects and yacht brokers, the Broadway, 
New York, gives in convenient form details of tides, 
distances, signals, tonnage measurements, rise and fall 
of tide at various ports, port regulations, &c., and 
although much is applicable solely to America, there 
are also data useful to British yachtsmen. 


The Stock Exchange Year-Book for 1902. This is 
the twenty-eighth edition of this work, compiled by 
Mr. Thomas Skinner, and containing a digest of in- 
formation relating to the origin, history, and present 
position of each of the public securities and joint stock 
companies in the United Kingdom. As regards the 
year’s operations, the author says that it is many 

ears since such extensive and numerous changes have 

en seen as are on record for 1901. The higher value 
of money due to the South African War and indus- 
trial expansion has quite altered the basis of value of 
the highest class of investments. An important fall 
has taken place in the prices of the British funds, and 
kindred securities have more or less suffered. It 
may now be said that investors who need 3 oe 
cent. from very high-class securities can get that 
much, ard that 34 to 4 per cent. can be obtained 
from first charges upon properties of excellent quality. 
In the more open dividend stocks the decline in 
value is almost unprecedented. This is in some de- 
tments due to special causes, and in others to general 
conditions. Thus British railway ordinary stocks 
have in many cases fallen as much as 10, 20, and even 
30 per cent. as the result of increased cost of working ; 
while American railway shares have in several cases 
risen as much as 20 to 50 per cent. as the result of 
increased business, increased profits, and a series 
of efforts of the most commendable character to rescue 
mismani properties, and to put them upon a per- 
manent is of solvency wd repute. Industrial 
securities have further declined in value during the 
year. The introduction of electric traction has seriously 
disturbed quite a group of properties, and the specu- 
lative combine in copper has upset another set of 
interests. The book is issued at the Royal Exchange 
Buildings, E.C., at 28s., and contains 1868 pages of 
closely-printed information. 








The Universal Electrical Directory (J. A. Berly’s) 
comes to us from the sole proprietors, H. Alabaster, 
Gatehoure, and Co., 4, Ludgate-hill, E.C., by whom it 
is issued at 10s. It is most comprehensive in its 
scope, and includes in the British section 10,640 distinct 
pames, in the Continental 9240, in the United States, 
5830, in the Colonial 3190; a total of 28,900. Besides the 
alphabetical lists, the names are classified according 
to industries, with a geographical erection for Britain. 
Telegraphic addrcsees and telephore numbers add to 
the value of the directory, while much general in- 
formation, including lists of central stations, with 
— particulars of plant and names of officials, have, 

een considerably added to. 





The Local Government Annual and Official Direc- 
tory.—This, the eleventh, issue includes several addi- 
tions. The names of committee chairmen in the 
Metropolitan boroughs, and the chairmen and _vice- 
chairmen of the London County Council committees 
are given for the first time. There is also much new 
and useful information relating to the public libraries, 
baths and wash-houses, and electric light undertakings 
in the boroughs of London, and-an abstract of the 
Local Government legislation of 1901. The charges 
for water and gas in London are shown. The book, 
which is sold at 1s, 6d., is published at 2, Dorset-street, 
Fleet-street, E.C. 





The Gas Engineers’ Annual and Directory of Gas 
Undertakings, 1902,—This is the twenty-third annual 
issue of this directory, &c., edited by Mr. CHARLES 
W. Hasrines, and published by Messrs. J. G. Ham- 
mond and Co., Limited, the editorial offices being at 
12, Paternoster-square, E.C. It reviews the proceed- 
ings of the principal institutions associated with this 
branch of engineering, and reproduces the more im- 
portant papers read along with some original articles 





on technical questions. e Directory of Gas Under- 





takings tabulates data as to capital, the make, the 


sale, the price, &c. The more important Colonial, 
European, and American works are similarly listed, 
so that the work is valuable for reference. — 


Fouwler’s Electrical Engineers’ Year-Book for 1902.— 
Price 1s. 6d. Manchester: The Scientific Publishing 
Company. The — is the second year of issue of 
this capital little hand-book, which is uniform in get- 
up with the pocket-book for mechanical engineeers 
published by the same firm. In addition to the usual 
notes on central station machinery and electrical plant 
in general, the volume also includes a short directory 
giving particulars of the equipment and engineers in 
charge of the principal public lighting and power in- 
stallations. 





The Advertiser's A, B, C: The Standard Advertise- 
ment Press Directory, 1902. Published by T. B. 
Browne, Limited, 163, Queen Victoria-street, E.C — 
This directory gives not only a brief name index to the 
world’s publications, but arranges them geographically, 
recording the function and status of each, with adver- 
tising rates, while in many instanccs facsimile pages 
are reproduced. These and the article on the art of 
illustrated advertisements are of such a nature as to 
make half-an hour’s perusal of the book by no 
means uninteresting. According to the editor’s calcu- 
lation, the number of papers and magazines published 
in the United Kingdom is still on the increase. The 
following is the present strength : London newspapers 
and periodicals (including suburban), 948 ; provincial 
newspapers and magaziues, 2373 ; London magazines, 
reviews, &c , 1412; total, 4733. 





Willing’s Press Guide and Advertisers’ Directory and 
Hand- Book, 1902.—Here, at the price of ls., we have 
the twenty-ninth annual issue of a business-like direc- 
tory of all the world’s pea arranged within short 
compass, alphabetically and geographically, and issued 
by James Willing, Jun., Limited, 125, Strand, W.C. 





Calendars. — We have received another batch of 
calendars. That of the Willesden Paper and Canvas 
Works, Limited, Willesden Junction, N.W., has a 
page for every day ; the following a page for each month. 
—Keighley Electrical Engineering Company, Limited, 
Vulean Works, Keighley ; Messrs. E. and W. H. 
Haley, Listerhills Foundry, Bradford ; Messrs. Cochran 
and Co., Limited, boilermakers, Annan, N.B.; J. Y. 
cei and Co., Limited, railway carriage and 
wagon builders, Wishaw, N.B.; and oulder 
Line of ‘steamships, trading between London and 
European ports and Australia, River Plate, Africa, 
&c. The calendars of Messrs. John Smith and Co., 
Grove Works, Carshalton, Surrey, and C. J. Edwards 
and Son, Limited, Great Sutton-street, Clerkenwell, 
E.C., show the whole year on one page. The Lunken- 
heimer Com , of 35, Great Dover-street, London, 
and of 26, Cectndeneeh, New York, have sent us 
a daily calendar which can be seen across the width 
of a street. From the Henry Wells Oil Company we 
have received a calendar ornamented by a female head 
and bust excellently executed in three-colour work. 
The picture is very attractive. 





BELGIAN Coat 1mports.—The imports of coal into 
— last year were 2,927,452 tons as compared 
with 3,288,510 tons in 1900. The imports in December 
of each year were 312,408 tons and 207,048 ‘tons 
respectively. There was accordingly some rally in 
the import movement in the last month of 1901. 
German coal was imported into Belgium in 1901 to the 
extent of 1,753,201 tons, as compared with 1,573,697 tons ; 
British coal, to the extent of 755,496 tons, as compared 


with 1,173,917 tons; and French coal to the extent of 


380,039 tons,: as compared with 497,088 tons. It will be 
seen that there was a marked falling-off in the imports of 
British coal into Belgium last year ; this was, no doubt, 
attributable to some extent to the new duty of 1s. per 
ton recently imposed upon coal leaving British ports for 
foreign countries. 





TraNsrER OF Licht Raiways.—An arrangement be- 
tween the North-Eastern and Lancashire and Yorkshire 
Railway Companies for the purchase of the Goole and 
Marshland and the Isle of Axholme Light Railways pro- 
vides for the gale of the Goole and Railway for 


73,0002. Before the transfer is effected the Light Railway 


Company is to complete its railway to the reasonable satis- 
faction of the joint ne ; should it fail to do so, the 
joint companies are to be at liberty themselves to com- 
plete the line, and deduct the cost of so doing from the 
urchase money. An agreement with the Isle of Axholme 
ight Railway Company, which has completed its rail- 
ways between Reedness Junction and Crowle, open 
for the transfer of this completed portion for 27,500., 
which is to be paid on October 1. On that date the joint 
companies will also pay all liabilities and costs in respect 
of the uncompleted railways now in course of construvtion, 
which the Light Railway Company is to proceed with 
under instructions from the purchasing companies. This 
agreement is conditional on the agreement with the Goole 
“se Company being casried out and com- 
leted. 
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LAUNCHES AND TRIAL TRIPS. 


THE steel paddle steamer Red Cross, built by Messrs. 
Mordey_ Carney (Southampton), Limited, Woolston 
Works, Southampton, and purchased by the Metropolitan 
Asylums Board for their River Thames service, went on 
her official trial trip on Friday, the 17th inst., the speed 
attained on the measured mile being 10? knots. The 
vessel is intended to carry the medical staff, nurses, 
friends, and relatives of patients to the various hospital 
ships on the River Thames. The following are the 
dimensions and — of the vessel, viz.: Length, 
135 fo. 9 in.; breadth, 13 ft. 6 in.; depth moulded, 
8 ft. 104 in. The vessel has a | gorge deck aft, extend- 
ing to the end of engine and boiler casing, and accom- 
modates 300 passengers. She is fitted with compound 
oscillating surface-condensing engines: high - pressure, 
24 in. in diameter ; low-pressure, 40 in. in diameter ; 
stroke, 36 in. The boiler is fitted with two Morrison 
furnaces. 





On Wednesday last, the 22nd inst., the steel screw 
steamer Shimosa, recently launched from the shipbuild- 
ing works of Messrs. Short Brothers, Limited, to the 
order of the New York and Oriental Steamship Company, 
Limited, of Liverpool, of which Messrs. pe and Co., 
of New York, are the managers, went on trial, with satis- 
factory results. On the measured mile a mean speed of 
13 knots was attained. This vessel is of the followin 
dimensions: Length, 382 ft.; breadth, 48 ft. 8 in.; an 
depth moulded, 30 ft. The engines and boilers have been 
supplied er gg John Dickinson and Sons, Limited, 
of Sunderland, the cylinders being 26in., 43in., and 
7Lin. in diameter, with a stroke of 51 in., steam at 150 Ib. 
pressure being supplied by three large boilers. 


The s.s. Katie—dimensions, 220 ft, by 30 ft. by 
14 ft. 55 in.—was taken out for trial on the 22nd inst., 
which was very satisfactory, a mean speed of 12} knots 
being obtained on measured-mile runs. The vessel, which 
was built by the Fevig Jernskibsbyggeri, of Arendal, and 
is intended for the fruit and passenger trade between 
Jamaica and New York, was towed over to the Tees, and 
received her machinery from Messrs. Richardsons, West- 
garth, and Co., Limited, Middlesbrough. The cylinders 
are 20 in., 30 in., and 53 in. in diameter by 33 in. stroke, 
with two boilers 13 ft. in diameter by 11 ft. long, for 
175 lb. pressure. 





” 





On Thursday, the 23rd inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer, 226 ft. between perpen- 
diculars by 33 ft. by 17 ft. 6fin. moulded depth, built to 
Germanischer Lloyd’s highest class. The main engines 
are by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, and have cylinders 16 in., 28 in., 
and 44 in. in diameter by 33 in. stroke, steam being sup- 
plied by two boilers working at a pressure of 180 lb. per 
square inch. The vessel has been built to the order of 
Mr. A. Kirsten, of Hamburg, and was named Cordelia. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Thursday, the 23rd inst., a steel twin-screw 
steamer built for the Houlder Line, Limited. This vessel, 
named Oswestry Grange, is of the following dimensions : 
i between perpendiculars, 450 ft.; breadth, 55 fb. ; 
po ——— 33 fb. 4 in, ; with a gross tonnage of some 

ons, 





On Thursday, the 23rd inst., the steamer Californian, 
built by the Caledon Shipbuilding and Engineering Com- 

sny, Limited, Dundee, for Messrs. F, Leyland and Co., 

imited, Liverpool, proceeded on her trial trip. A 
speed of 134 knots per hour was obtained. 


On Thursday, the 23rd inst., the s.e. Berwick Castle, 
the second of two similar twin-screw steamers built by 
Messrs. William Beardmore and Co. (late R. Napier and 
Sons) for the Union-Castle Mail Steamship 





Company, 
London, completed her official trials on the Firth of Clyde. 180 Ib 


ese fine steamers have been specially.designed for the 
company’s extra cargo service to South Africa, with a 
carrying capacity of 7000 tons on a moderate draught of 
water and a good sea speed. The general dimensions are : 
re between pependiculars, 400 ft. ; breadth, 50 ft. ; 
depth moulded to main deck, 29 ft. 8 in., with a complete 
teak shelter deck right fore and afb, and a cellular double 

ttom and deep tank for water ballast. The machinery 
Consists of two sets of triple-expansion engines, having 
cylinders 214 in., 35 in., and 58 in. in diameter by 4 fo. 
stroke, with four single-ended boilers for a working pres- 
sure of 200 Ib. per square inch. The results of the trials 
were very satisfactory. 





Messrs, Fleming and Ferguson, Limited, Paisle 
lsunehed from their yard on Thursday, the 23rd cae 
* Moen bela of 1000 tons capacity for 

The Ja 
Was launched from Messrs. Yarrow’s yard, at Poplar, on 

ope me my went neon her preliminary 

: ay, the insb., when f 31 knots 
was obtained, with the contract load os we a 


On Thursday, the 23rd inst., th launch 
the yard of the Tyne Tron’ Shij building Coon mare 
e he mpany, 
Limited, of Willington Quay-on-Tyne, a ined poenld 





steamer built to the order of the Adelaid i 

Company, Limited, Adelaide, pet tthe follosias 
dimensi Viz. : fo. 
moulded. 


of the following 
; breadth, 45 ft. ; 


Ons, 5 ; 
depth, 23 ft, The engines, which are to be 


supplied by the Wallsend Slipway and Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 23 in., 38 in., and Glin. in diameter by 42 in. 
stroke, and working at a pressure of 1801b. The vessel 
was named the Tarcoola. 


On Thursday, the 23rd inst., the large steel screw 
steamer Manchester Market proceeded on her official 
trial trip in Hartlepool Bay, and a speed of over 12 
knots was obtained. The vessel has been built b 
Messrs. Furness, Withy, and Co., Limited, Hartlepool 
to the order of the Manchester Liners, Limited, of 
Manchester. The vessel is 372 ft. in length, and has 
a total capacity of 354,549 cubic feet, with a total ballast 
capacity of 1350 tons. The triple-expansion engines, 
supplied and fitted by Messrs. Richardsons, Westgarth, 
and Co, Limited, Hartlepool, worked very smoothly 
throughout the trial. The sizes of the cylinders are 
25 in., 40 in., and 68 in. by 48 in. stroke, steam being 
supplied by three single-ended boilers 14 ft. 6 in. by 11 ft. 
long, working at a pressure of 180 Ib. 








On Thursday, the 23rd _inst., the twin-screw steamer 
Kyogle, built by Messrs. A. and J. Inglis, Pointhouse, 
to the order of the North Coast Steam Navigation 
Company, Limited, Sydney, New South Wales, ran her 
official trial trip with most satisfactory results. Notwith- 
standing somewhat boisterous weather, the vessel de- 
veloped a speed of 11.7 knots, everything working in a 
satisfactory manner. Her principal dimensions are: 
Length over all, 188 ft. 3 in.; renee: 30 ft.; and depth, 
12 ft. Gin. She is fitted with sets of a oe 
engines, the cylinders being 12 in., 20 in., and 31 in. by 
22 in. stroke. The steam is supplied by one single-ended 
boiler with 170 Ib. working pressure. The Kyogle’s gross 
tonnage is 702 tons. 


On Thursday, the 23rd inst., there was launched from 
the shipbuilding yard of Messrs. Jos. T. Eltringham and 
Co., South Shields, the twin-screw passenger tender 
Holland, which has been built to the order of the 
Holland-American line, of Rotterdam. The vessel has 
saloon accommodation for about 300 first and second-class 
passengers, and will be fitted with two sets of triple- 
—- engines by Mr. George T. Grey, of South 

lelds. 


There was launched from the shipbuilding yard of 
Messrs. David and William Henderson and Co., Limited, 
Meadowside, Partick, on Friday, the 24th inst., a large 
steel screw steamer built to the order of the Anchor Line 
(Henderson Brothers), Limited, of the following dimen- 
sions: Length, 400 ft.; breadth, 49 ft.; depth, 30 ft. 9 in. 
moulded ; with a gross ton of 5100 tons. She will 
be bee 5 aay with a set of triple-expansion engines, the 
cylinders being 26 in., 43 in., and 71 in. in diameter by. 
4 fb. stroke. There will be two double-ended boilers 
working to a pressure of 180 Ib. As the vessel left the 
ways she was named the Olympia. She is for the Indian 
service. 


Messrs. A. and J. Inglis launched from their ship- 
building yard at Pointhouse, on Saturday, the 25th inst., 
a large screw steamer for the British India Steam Naviga- 
tion Company. The dimensions of the vessel, named 
Surada, are: Length, 410 ft.; breadth, 50 ft. 6 in.; depth, 
32 ft., and will be supplied with triple-expansion engines. 
The steamer has a carrying capacity of 8000 tons. 





On Saturday, the 25th inst., the steel screw steamer 
Marie Z. Michalinos, built by Messrs. William Gray 
and Co,, Limited, for Messrs. Michalinos and Co., of 
London and Piraeus, was taken to sea for her trial trip. 
She is of the following dimensions: Length over all, 
344 ft.; breadth, 48 ft.; and depth, 24 ft. 5 in. She has 
extra long bridge, poop, and topgallant forecastle. The 
engines are of the Central Marine Engine Works’ usual 
wige expe type, and have cylinders 24 in., 40 in., 
and 65 in. in diameter with a piston stroke of 42 in., and 
two large steel boilers adapted to work at a pressure of 
. per square inch. The average speed obtained was 
fully 11 knots. 





On Monday, the 27th inst., Messrs. Ropner and. Son, 
Stockton-on-Tees, launched a fine steel screw steamer 
named Sif, of the following dimensions: Length, 
336 ft. 6 in. ; breadth, 47 ft. ; depth moulded, 24 ft. 10 in. 
This vessel has been built to the order of a Norwegian 
firm, for whom Messrs. Ropner and Son have already 
built several steamers. The vessel will be fitted with a 
“3 of a engines by Messrs. Blair and Co., 

imited. 





On Tuesday, the 28th inst., the latest addition to the 
Prince Line of steamers, was taken for her trial trip off 
the mouth of the Tyne. This vessel, the Merchant Prince, 
has been built by the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, and engined by 
Messrs. Clair and Co., Limited. On the trial a mean 
specd of 10 knots was attained with the vessel half 


nese ee ee destroyer Kasumi, which | joaded 


—_———— 


_ The trials of H.M. sloop Fantome were specially 
interesting, as they were conducted under the direction 
of the Water-Tube Boiler Committee—this vescel being 
the first to be fitted with the Niclausee boiler since it was 
experimentally tried in a torpedo-gunboat of the Sharp- 
shooter class. On the low-power run the mean result was 
339 indicated horse-power, with a coal consumption of 
1,695 lb. ; while the sister ship Espiegle, with Babcock 
and Wilcox boilers, ab 337 indicated horse-power, con- 








sumed only 1.53 1b.; two Belleville boiler ships, Mutine 


and Rinaldo, at the same power, burning 1.86 lb. and 
1,90 lb, respectively. On the second 30-hours’ trial at 75 
per cent. of the full power, the Niclausse boiler shi 
at 1020 indicated horse-power, equalled that with the 
Babcock boilers, the rates being respectively 1.53 Ib. and 
1.54 lb.; while the Belleville ships named returned 1.72 lb. 
and 1.60 lb. On the full power the Niclausse boiler ship 
did well again. Her power was 1453 indicated horse- 

wer ; speed, 13.63 knots: and coal consumption, 1.53 Ib. 
The Espiegle, with the Babcock and Wilcox boilers, con- 
sumed 1.70 lb., and the two Belleville boiler vessels 1.63 Ib. 
and 1.61 Ib. respectively. 





The North-Eastern Marine Engineering Company, 
Limited, Wallsend and Sunderland, report the followin 
ge or trial trips within one week of vessels engin 

y them : 

The s.s. Foxton Hall, which is 368 ft. by 50 ft. by 28 ft. . 
draught, was built by Messrs. J. L. Thompson an 
Limited, of Sunderland, for Messrs. OC. G. Dunn and Co., 
Limited, of Liverpool, and has engines 26 in., 44 in., and 
72 in. in diameter by 48 in. stroke ; 180 lb. pressure, with 
three boilers 14 ft. 74 in. by 11 ft. Gin. long. On Tuesday, 
the 21st inst., she obtained a speed of 114 knots. 

The s.s. Hesthglen, which is 360 ft. by 48 ft. by 24 ft. 
draught, was built by Messrs. Craig, Taylor, and Co., of 
Stockton, for Messrs. Deas, Foster, and Co., of on, 
and has engines 25 in., 42 in., and 68 in. in diameter 
by 48 in. stroke; 180 lb. pressure, with three boilers 


The s.s. Moeris, which is 345 ft. and 46 ft. by 21 ft. 
of Liverpool, and has engines 24 in., 40 in., and 67 in. in 
of 11} knots was obtained over several runs on the 
W. G. Armstrong, Whitworth, and 4 
310 ft. by 43 ft. 9 in. by 27 ft. lin. deep. The sizes of 
boilers. The vessel averaged about 11 knots on the 
her loaded trial trip on Thursday, the 23rd inst. 

Royal Hun n Sea Navigation Company (Adria), 
two large steel boilers. The mean speed attained on trial 
16 fo, 6 in. deep, had her trial trip , the 24th 
Steamship Company, Limited, of Newcastle. - She: is 
sure of 160 lb. Thes attained was 10 knots. 
the 23rd inst., and is at present receiving her machinery 
between perpendiculars by 33 ft. by 17 ft. 6? in. moulded 
ressure of 180 Ib. to the square inch. The v has 
inst., by Messrs. William Dobson and Co., Low-Walker, 
with her machinery at the North-Eastern Marine Engi- 
deep, and will have engines 194 in., 34 in. and 67 in. in. 


13 ft. 6 in. by 10 ft. 6 in. long. On Thursday, the 23rd 
inst., a speed of 114 knots was obtained. 
draught, was built by Messrs. Robers Thompson and 
Sons, of Sunderland, for Messrs. James Moss and Co., 
diameter by 42 in. stroke ; 180 lb. pressure, with two 
boilers 16 ft. by 11 ft. On the 22nd inst, a mean speed 
measured mile, 

The s.s. Tigris, which has been built gg po Sir 

., Limi 

Walker-on-Tyne, for Bucknall Steamship lines, ran her 
trial trip on the 25th inst. The dimensions of the vessel 
the engines are 22} in., 364 in., and 61 in. in diameter by 
42 in. stroke; 160 lb. pressure, with three single-ended 
measured mile. 

The s.s. Kassa, which is 250 fb. by 22 ft. 9 in. dee — 

C) 

been built by Messrs. W. Dobson and Oo., of Low Walker, 
and is the first of four steamers they are building for the 
Limited, of Fiume. The engines are 18} in., 32 in., and 
54 in. in diameter by 36 in. stroke ; 200 lb. pressure, with 
was 10? knots. 

The s.s. Tynemouth, which is 220 ft. long, 33 ft. broad, 

on trig A 

inst. She has been built by Messrs. Wood, Skinner, and 
Co., Limited, of Bill-Quay-on-Tyne, for the Burnett 
fitted with engines of 17} in., 26 in., and 46 in. in diameter 
by 33 in. stroke, with large steel boiler working at a pres- 

The s.s. Cordelia, which has been built by the Sunder- 
land Shipbuilding Company, Limited, was launched on 
at the North-Eastern Marine Engineering Company, 
Limited, Sunderland Works. The vessel is 226 ft. 
depth, and will have engines 16 in., 28 in., and 44 in. in 
diameter by 33 in. stroke, with two boilers working at a 

nm built to the order of Mr. A. Kirsten, of ag oy 

The s.s. Kolozsvar was launched on Saturday, the 25th 
for the Royal Hungarian Sea Navigation Company 
(Adria), Limited, of Fiume, and is at present being fitted 
neering Company, Limi Wallsend Works. The vessel 
is 280 ft. between perpendiculars by 39 ft. by 23 ft, 3 in. 
diameter by 39 in. stroke, with two large steel boilers 
working at 200 Ib. pressure. 





EMIGRATION TO THE UnitTep States.—The number of 

ree gr carried last year from Bremen and Italy to the 

nited States by the steamers of the North German 

Lloyd was 23,982 cabin and 128,580 steerage, or altogether 

152,562. The corresponding number of passengers carried 
by the line to the same destination in 1900 was 139,341. 





Tuer American Iron Trape.—The iron and steel pro- 
duction of the United States has been unprecedented! 
active this montb, and advances of 50 cents. and 1 dol. 
per ton have been noted in charcoal pig, which has taken 
the place of other es at Chicago, as a result of 
scarcity occasioned by insufficient means of trans- 
portation. 





Frencu Raitway Trarric.—The revenue of the six 
great French railway systems experienced a rather 
marked decline last year. The falling-off upon the 
Paris, Lyons, and Mediterranean was 637,690/.; — the 
Northern of France, 702,200; the Western of France, 
350,5207.; the Orleans, 167,240/.; the Eastern of France, 
461,000/.; and the Southern of France, 61,2807. Altogether 
the receipts of the six systems were, it will be seen, 
2,379,840 less last year than in 1900. There was, of 





course, an absence in 1901 of the special exhibition traffic 
which so largely increased the earnings of 1900, 
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ELECTRICALLY-DRIVEN SHIPYARD TOOLS. 


CONSTRUCTED BY 


MESSRS. CRAIG AND DONALD, LIMITED, 


JOHNSTONE, N.B. 








PLATE-STRAIGHTENING MACHINE WITH Reversinc Moror. 


WE illustrate on this page two powerful electrically- 
driven tools, built for the use of shipbuilders by 
Messrs. Craig and Donald, Limited, of Johnstone, 
near Glasgow. The machine represented above is a 
plate-straightening machine, driven by a reversing 
motor. This motor is geared direct by spur-wheel and 
pinion to the rolls, and is provided with a liquid 
reversing switch, which prevents injury to the arma- 
ture through excessive current at the moment of 
reversing. The machine is fitted, in addition, with a 
magnetic brake, shown near the motor in the engrav- 
ing. This brake brings the rolls to a dead-stop the 
moment the current is switched off. Plates up to 
6 ft. in width and 1 in. thick can be flattened in this 
machine. The rolls are of forged steel, and the fram- 
ing isof cast iron. Theprincipal feature of the tool lies in 
the use of the reversing electric motor, thus doing away 
with overhead shafting and with belting. In shipyards 
there is often difficulty in arranging for an overhead 
drive of any kind. The machine shown was built 
for Messrs. J. Brown and Co.’s yard at Clyde- 
bank, but similar tcols have also been suppli to 
the Royal dockyards at Chatham. It may & added 
in passing that the makers of this tool have supplied 
to Chatham a large number of electrically-driven tools 
for the equipment of the new extensions there, which 

— to render this yard one of the best fitted in the 
<ingdom. 

he second tool shown is a four-sided combined 
lever and eccentric type punching and shearing ma- 
chine, and, like that previously described, has been 
built for the Clydebank establishment. It is driven by 
an electric motor, geared direct to a spur-wheel on the 
flywheel shaft. The main frame of the machine forms 
a double-ended cam and lever type punching machine, 
each punch being capable of piercing 1}-in. holes, 
whilst the gaps are each 36 in. deep. On each side of 
this main frame is bolted an eccentric frame, as shown 
in our illustration. One of these is arranged for 
limber-hole punching, and is capable of punching a 
hole, say, 6 in. in diameter through plates § in. 
thick, the gap being 20 in. deep.. The other eccentric 
frame, as can also be seen from the illustration, is 
arranged for plate-shearing, and is capable of cut- 
ting 1}-in. plates, the gap being also 20 in. deep. 
The whole four operations are effected by a steel 
camshaft passing right through the machine, the 
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THE EXPLOSION 


AT JOHANNESBURG. 








_ 


The smithy extends eastward behind this gable, but is not 
showrrin the picture. 

The fitting-shop. 

The machine-shop. 

The boiler and engine-house. 

The foundries. The cupolas stood on the 6 side, and were 
in uze at the time of the explosion. 

The. pattern shops, the west end of the top story of which 
was blown clean away. 


Pep 


> 


limber_punching and the shearing being on the eccen- 
tric principle,;-and the 14-in. punvhing head on the 
cam and lever principle. 

The electric motor is fitted on the top of the shearing 
frame. From the position of the motor it will be seen 
that the crane—for which provision is made—will not 
beinterfered with in handling work for all four heads 
of the tool. The punches are, as usual, each arranged 
with a disengaging motion. 





THE EXPLOSION AT JOHANNESBURG IN 
APR 


? 

WE reproduce on this page a photograph showing 
the wreck of the engineering works of Messrs. Thos. 
Begbie and Co., Limited, Johannesburg, as it appeared 
immediately after the explosion on April 4, 1900. 
These works were founded with a view to providing 
facilities for the repair of even the heaviest classes of 
mining machinery. A good equipment of heav 
machine-tools was essential to this end, since the 
stamps now used have often 200 heads weighing 4 ton or 
more each, and engines of the largest size are in use on 
the Rand for pumping, driving air-compressing machi- 
nery, and for electric lighting. The works were fully 
employed during the greater part of 1899, but were shut 
down just prior to the declaration of war by the Trans- 
vaal Government. On November 14, 1899, the whole 
establishment was commandeered and turned into an 
artillery works. A Jarge laboratory was established at 
the same time in an adjoining block of buildings, where 
the shells made in the foundry were loaded. In addi- 
tion to making shells of all descriptions for howitzers, 
15-pounders, 12-pounders, and pom-poms, the Long 
Tom blown up at Ladysmith was taken here for 
repairs. These were cleverly. effected under the 
direction of two French engineers, MM. Leon and 
Griinberg, the former of whom, it will be remembered, 
not content with attending to work of this kind, also 
offered his services as artilleryman at Kimberley, and 
whilst thus engaged paid for his zeal with the loss 
of an eye. 

Owing to carelessness of some kind or other, the 
works, whilst fully employed in the manner stated, 
were completely wrecked by an explosion of between 
1500 and 1600of the filled shells lying near. On reference 
to our engraving, the extensive character of the damage 
will be realieod. The legend under the engraving 
shows the nature of the buildings represented by 
the ruins, Opposite the archway, between Figs. 2 and 
3, was a brick church, capable of holding a congrega- 
tion of 300, It is now represented by a wall 20 ft. 
long and 4 ft. high. The shells which caused the 

e were just at the back of this building. The 


search for dead resulted in the discovery of seventy-five 
bodies, or saree of bodies, but the total loss will never 
be accurately known. 


Y | ties, 


- 


‘e 


8. 

with the smithy and fitting-shops. 
9, 9, The battery and headgear of the City and Suburban Gold 

Mining Company, Limited. 

10. This space, only a small corner of which is shown, was 
covered by buildings, mostly. dwellings. 

11. A vacant block of ground reserved as an open space and 
garden for this part of the town. 


The stores and native quarters. 
The boiler-makers’ shed, which ran north and connected 


importance to the late Transvaal Government, and the 
greatest promptitude was accordingly shown in attempt- 
ing to repair the damage, re-erect the building, and 
get the machines to work. In fact, these repairs were 
in progress up to two days before the entry of Lord 
Roberts into the city, and some few of the undamaged 
machines were in operation, although the walls of the 
buildings were still incomplete and the roofs not even 
commenced, 

Knowing how valuable the works had been to the 
Boers, and realising how much repair work would be 
needed in connection with the railways after the 
British occupation, the directors arranged for one of 
their number to proceed to Johannesburg at once. 
The journey had to be made by road, since the 
railway was reserved exclusively for military uses ; 
but the necessary permits being obtained, this gentle- 
man and a friend arrived at Johannesburg, to put 
their services at the disposal of the military authori- 
In place of their assistance being welcomed, 
however, they were curtly ordered to hold them- 
selves in readiness to leave by the next train, and 
were thus sent back to Capetown as undesirables ; 
and it was not until last oak that the directors 
were allowed to get to work and rebuild their factory. 
This has now been accomplished in the main, and the 
machinery overhauled and repaired ; so that at present 
the foundry is quite ready to turn out castings up to 
10 tons weight, and to machine any up to 18 ft. in 
diameter. The whole staff, from chairman down (one 
or two foreigners alone excepted), belong to the Rand 
Rifles, and lass to keep arms and ammunition ready 
for use at a moment’s notice, 





AUTOMATIC REGULATOR FOR PUMPING 
ENGINES. 


WE illustrate below an automatic regulator for pre- 
venting a dangerous rise of pressure in the case of a 
pumping engine, constructed by Messrs. J. H. Carruthers 
and Co., of the Polmadie Iron Works, Glasgow. The 
regulator not only stops the engine should the pres- 
sure at the pump outlet exceed a fixed amount, but 
also re-starts the engine again as the pressure falls, 
Further, should a main burst so as to take all load off 
the engine, the regulator immediately shuts off the 
supply of steam. The apparatus consists of a piston 
valve D (Fig. 1), through which all steam has to pass 
on its way to the engine, This valve is connected 
by a rod to a water piston A, which is acted upon 
by the water in the discharge pipe of the pumping 
engine entering through E. If this pressure rises, 
the piston is pushed forward in the water cylinder, 
gradually closing the steam valve and stoppin 
the engine. As soon as the pressure diminishes, the 
spring C returns the water piston to its normal work- 


& | as follows: Western Aus 


water cylinder and held in position by the spring C. 
Within the sleeve is placed a spiral spring B, which in 
normal working conditions, as shown, is in compres- 
sion. If the water pressure is suddenly reduced in 
the water cylinder, the spring B forces the piston A 
outwards in the water cylinder, at the same time clos- 
ing the port of the piston valve and thus stopping the 
engine. When the water piston is ia this position, 
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Fig. 1. 
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with the valve closed to the right, the engine cannot 
be started until the piston A is moved back to its 
normal working position. To accomplish this, a by- 
pass valve indicated by ports in Fig. 2, is fitted, 


which makes communication between the two ports of 


a sufficient supply of 


the piston valve, and will pass 
This part of the 


steam to the engine to restart it. 


apparatus is not automatic. 





Tur WortLp’s GoLp.—The value of the gold produced in 
the United States last year was 16,043 . The Klon- 
dyke yielded gold last year to the value of: 3,619,080. 
he yield of other producing districts last year was valued 

estern Australia, 6,546,140. ; Queensland, 
2,227,713.; Victoria, 2,736,7000.; New South Wales, 
869,568: New Zealand, 1,574,890/,; Tasmania, 157,9001.; 





ing position, restarting the engine in doing so. The 





As indicated, the works were of the very greatest 


piston A rests upon a sleeve moving freely within the | 881,596v, 


India, 1,845,1167.; Rhodesia, 549,108/.; and the vaal 
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UNIVERSAL HORIZONTAL DRILLING AND 
MILLING MACHINE. 


WE illustrate on page 152 a large double universal 
horizontal drilling, boring, tapping, studding and 
milling machine recently constructed by Messrs. Hulse 
and Co., Limited, Ordsal Works, Salford, Manchester. 
The machine is specially intended for dealing with 
heavy marine work, such as drilling, tapping, and 
inserting the studs in cylinders, uprights, and other 
main castings, milling round Sadlomertinans, &e., 
and for general boring work. 

The tool, which commands a surface of 10 ft. ver- 
tically and 20 ft. horizontally, is very massive and 
well-proportioned and weighs about 65 tons. The 
slide we py wide bearing surfaces and is fitted with 
a single and double-geared driving headstock at each 
end, having a clutch and lever for readily changing 
the gear, each headstock being arranged to be indepen- 
dently driven by electric motor through countershaft- 
ing. The two upright frames each carry a spindle 
slide counterbalanced and fitted with a steel spindle 
54 in. in diameter, which is rotated by a long tube 
icone | in hard gun-metal adjustable bearings. It is 
provided with a variable self-acting feed motion ex- 
tending up to 42 in. by rack and pinion, and also with 
releasing and reversing motion for tapping and stud- 
ding. Hand and quick-power traverse motions are 
provided to the upright frames for horizontal, aud to 
the spindle slide for vertical, setting purposes ; vari- 
able self-acting slow-traverse feed motions for milling 
being also provided for each upright frame. The 
—_— -power traverse motions are arranged to be 

riven direct by an independent electric motor through 
worm gearing. All the motions are arranged to 
readily at the command of the attendant, for whom a 
platform is fitted to each spindle slide. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 22, 1902. 

THE steel situation is becoming more acute, owing 
to increasing consumption, with — as in- 
creasing anxiety on the part of manufacturers to 
obtain supplies for emergency purposes. There is also 
a revival of the rumour that steel prices will advance, 
and, judging by appearances, there is no reason why 
an advance should not occur between now and spring. 
The independent companies were relied upon to break 
prices, but their mills are all filled, and they are in the 
market for crude material. There is further talk of 
importing from Europe, but close figuring shows that 
very little reliance can be had on that source. The 
general situation has improved within a week, after a 
lull of two weeks. The chief feature of the past week 
has been the extraordinary demand for Bessemer pig, 
amounting to not less than 200,000 tons ; possibly ha 
as much more of foundry, basic, and gray forge iron 
has been purchased, but these figures cannot be veri- 
fied. The furnace managers are being pressed for 
further assurances of supplies during the second 

uarter. One cause of the present improvement is 

ue to the fact that coke supply is better, and will 
soon return to normal. Furnacemen are unable to ship 
as fast as their customers desire. Wire and wire nails 
have recuperated, owing to an agreement among the 
manufacturers. The price has been advanced 1 dol., 
with an increasing demand. Large exports of cast- 
iron pipe are reported, and inquiries during the past 
two or three days would seem to indicate that a very 
heavy demand is in sight from thissource. Incidental 
to iron, it may be mentioned that standard oil has 
dropped off, and the shrinkage in stock values amounts 
since last spring to 208,000,000 dols. The fuel supply 
is increasing with the improvement in rolling stock. 
The railroads have about completed their estimates 
for expenses for the coming year, and those who pre- 
tend to know the total put it at 200,000,000 dols. 
This is exclusive of operating expenses. While there 
is more or less guess-work in the above estimate, it is 
not very far from probabilities. 

Indications in the iron trade point to a sharp in- 
crease in demand during the next thirty days. It will 
come very largely from the smaller class of buyers, 
who have been unwisely deferring purchases in the 
belief, or at least anticipation, of a breakdown in 
price. This opinion is likely to cost them dearly, 





Hic EXPLosives IN THE UNITED States.—The United 
States Army and Navy Departments have been experi- 
menting for a long time with various modified forms of 
oT acid for explosives in the bursting charge for shells. 

f the various explosives submitted for trial it seems that 
that of Captain Dunn, of the United States Army, has 
proved the best. A charge of this has been suc- 
cessfully shot through a 12-in. armour - plate. We 
have seen analyses of some of these gee and we 
find that they are nearly all picric acid, modified with 
dinitro-benzol and v In this respect they are 
identical with lyddite as made in this country twelve 


It is understood that the success of Captain | B 


yonss age. 
uon’s explosive is to be attributed more directly to the 
delayed-action fuse which has worked out, than to 
novelty in his mixture, 





NOTES FROM THE NORTH. 


Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—A fair amount of business 
was done on the pig-iron market last Thursday, and the 
tone was firm. Cleveland rose in price 2d. per ton, and 
at the close of the market sellers’ cash prices of the 


ing day were as follow: Cleveland, 43s. 11}d.;|G 


and Cumberland hematite iron, 563. 6d. per ton. No 
business was done in Scotch, either for cash or a 
month, or even in hematite iron, but the transac- 
tions were all in respect of Cleveland iron, and the 
settlement prices were : 493. 14d., 433. 104d., and 56s. 3d. 
per ton. In the afternoon hematite iron sold at 56s, 64d. 
per ton one month. On the following forenoon the warrant 
market showed only seme 1500 tons done, most, if nov the 
whole, of which was in hematite iron. Scotch was un- 
changed in price ; but Cleveland lost 4d. per ton. At the 
afternoon market some 2000 tons changed hands, and Scotch 
closed 493, 34d. par ton sellers, and Cleveland 44s. 4d. per 
ton. The settlement prices were: 493. 1}d., 44s. 1}d., 
and 56s. 3d. per ton. onday’s market was very quiet 
in the forenoon, when business was done to the extent of 
only 5000 tons. Cleveland, to which dealing was almost 
entirely confined, was 1d. per ton easier, at 443. 24d. per 
ton cash, with buyers over, while Cumberland hematite 
iron was 14d. per ton better at 56s. 6d. per ton cash, with 
buyers over. In the afternoon between 5000 and 6000 
tons of Cleveland iron were dealt in, the price finishing, 
as in the forenoon, at 44s. 24d. per ton cash, with 
buyers over. The settlement prices were: 493. 1}d., 
443, 14d., and 56s. 3d. per ton cash. fair amount 
of business was done in the market on Tuesday fore- 
noon, but on the execution of a few selling orders 
and an absence of pronounced support, prices were put 
down, Scotch and Cleveland both dropping 4d. per ton, 
and hematite iron 2d. per ton. The sales amounted to 
about 10,000 tons. The market for Cleveland was firmer 
in the afternoon, the price recovering 24d. on the pur- 
chase of about 6000 tons. The settlement prices were: 
483. 104d., 43s. 10}d., and 56s. 14d. per ton. Some 5000 
tons of iron were dealt in this forenoon, the tone 
being very quiet. Cleveland fell 2d. per ton, and hema- 
tite iron 3d. per ton. In the afternoon about 10,000 tons 
changed hands, the bulk, if not the whole, of it being 
bought by one firm. Prices closed firm. The settle- 
ment prices were: 493., 433. 104d., and 563. per ton, 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 65s. 6d. per ton; Gartsherrie, 66s. ; Calder, 662. 6d.; 
Langloan, 68s. 6d.; Summerlee 703.; Coltness, 71s. per 
ton—the foregoing all shipped at Glasgow ; Glengarnock 
653. 6d. ; Shotts Pitneed at Leith), 703.; Carron (hipped 
at Grangemouth), 67s. 6d. per ton. Prices show a slight 
advance, but the accession of fresh business is small, and 
to all appearance this state of affairs is likely to continue 
for some time. Inducements to invest are undoubtedly 
present, such as low stocks, moderate prices, and an appa- 
rently decreasing stock, all of which confirm the foregoing 
assertion ; but the absence of inquiry from Germany for 
our pig iron, and her pee competition in our own 
and foreign markets for manufactured steel, must give 
pause to any hopes of a strong upward movement occur- 
ring just now, especially as America reports again point 
to indecision, and in certain cases to incipient weekness. 
Home trade reports are good and —good in the 
foundry line, and bad in the manufactured steel and iron 
line. There are 81 blast-furnaces in operation in Scot- 
land, against 77 a week ago, and 81 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 56,736 tons yesterday after- 
noon, as compared with 57,527 tons yesterday week, 
thus showing a reduction for the week amounting to 791 
tons. 

Finished Iron and Steel.—The following intimation has 
been communicated to Messrs. James C. Bishop and John 
Cronin, joint secretaries of the Scottish Manufactured 
Iron Trade Conciliation and Arbitration Board, by Mr. 
John M. MacLeod, C.A.: ‘In terms of the remit I have 
examined the employers’ books for November and De- 
cember, 1901, and I certify that the average realised net 

rice at works brought out is 6/. 53. 11.43d. per ton.” 

his means no change in the wages of the workmen. This 
is good news to the workmen ; by-and-by they will find the 
accountant reporting in such a strain that prices will 
again goup. A ‘*Labour” writer says that the “position 
in Lanarkshire is now regarded as eminently satisfactory,” 
Owing to the high price of hematite pig iron in West 
Cumberland there has been some talk of a reduction in 
the make of pig iron. The price of makers’ iron varies 
from 57s. 6d. to 593. per ton, according to the brand and 
the time of delivery. Scotch hematite iron is quoted at 
60s. per ton delivered at the local steel works, for prompt 
or forward delivery. It is thought that in the early 
future there will be an increased make of steel, but at 
lower prices. Ship-plates are quoted at 5/. 17s. 6d. per 
ton, and angle-bars at 5/. 7s. 6d.; at all events, business 
can be carried through at those rates. The makers of 
finished iron are still maintaining their prices. Common 
bars are Be goes; at 6/. 103. per ton, and best iron at 
62. 178. 6d. per ton—all less 5 per cent. discount, and 
delivered in Glasgow. 


_Sulphate of Ammonia.—The market for sulphate con- 
tinues te improve steadily, both for prompt and for for- 
ward delivery. The quotations for prompt are 11/. 2s. 6d. 
to 112. 5s. per ton. Last week’s shipments at Leith 
amounted to 445 tons. 


_ Contract for Steam Yacht.—Mr. Peter Donaldson, 
ironbroker, Glasgow, bas contracted with Messrs. John 
rown and Co., Clydebank, for a steam yacht of 700 tons, 
to replace the steam yacht Sheela, lately sold by him to 
a French gentleman. The new yacht will be of 201 ft. 
keel and 27 ft. beam. 


»| Lindsay, in the 





The late Mr. George Thomson.—We have to record the 
recent death of Mr. George Thomson, of the firm of 
James and —— Thomson, who established the immense 
—— of Clydebank. He was the younger of the two 
brothers, and the firm 25 or 30 years ago had engine 
works in Finnieston-street, Glasgow, and a shipyard 
on the south side of what is part of the harbour of 

Ow. 
Clyde Dredgers.—Practically speaking, the Clyde enjoys 
a monopoly in the construction of dredgers, and no matter 
how much shipbuilding may fluctuate at other centres, 
Renfrew—the homeof thedredger-building industry—pur- 
sues the busy tenour of its way, indifferent to the rise and 
fall of freights, which mean so much to the builders of 
ordinary v of various a. At present Messrs, 
Simons and Co.—who, after Messrs. Wingate and Co., 
long since out of existence, may be said to be the founders 
of this branch of the —— industry—are busy with 
a dredger for West Hartlepool, and with several others 
for foreign countries. Messrs. Lobnitz, also of Renfrew, 
are making rapid progress with the work which they have 
- a. and yesterday they launched the dredger St. 
atrick. 


Royal Scottish Society of Arts,—At the last meeting of 
this society, Mr. J. G. Goodchild, of the Scottish Geo- 
logical Survey, described a diagrammatic apparatus 
which has been fitted up under his superintendence in 
the west wing of the Edinburgh Museum of Science and 
Arts, for illustrating astronomical phenomena, with 
special refererice to the movements of the moon. He 

exhibited and described a simple pocket-level which 
he had devised. It consists of two glass tubes containing 
cold spirit of wine, connected by two india-rubber tubes, 
and is used for fixing levels and contours. 


Glasgow University Engineering Society.—A meeting of 
the above society was held on Thursday, January 23, Pro- 
fessor Barr occupying the chair. A paper was read by 
Mr. J. R. Sharman, A.M.I.C.E., on ‘‘ Modern Steam 
Boilers.” Mr. Sharman treated specially of the develop. 
ment, use, and advantages of the water-tube boiler. The 
lecture was illustrated by working and sectional models of 
the Stirling water-tube boiler, and by lantern slides. On 
Saturday, January 25, the members visited the works of 
Messrs. G. and J. Weir, Limited, Cathcart. 


The Institution A Civil Engineers: Glasgow Associa- 
tion of Students.—The fourth general meeting of session 
1901-2 was held in the Institution rooms, 207, Bath- 
street, on Monday evening, the President, Mr. C. C. 
hair, when a paper was read by Mr. 
W. H. McLean, Stud. Inst. C.E., on ‘‘ Swing-Bridges.” 
Swing-bridges with unequal arms, and supported at the 
tail end, were first considered, and then those types 
which have arms of equal length and the ends hanging 
free when swinging. me recent examples of Type I. 
were given—viz., the bridge ing the Invergarry and 
Fort Augustus Railway over the Caledonian Canal at 
Fort Augustus, and a Se og over the Forth and Clyde 
Canal at Kilbowie. While Type IT. was illustrated by 
several existing a and also by a competitive 
design made by the author of a large-span structure—the 
design and working arrangements of which were fully 
explained. An interesting discussion followed, and a 
very hearty vote of thanks to the author terminated the 
proceedings. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers, Sons, and Mazxim.—On Tuesday a special 
meeting of the shareholders of this company was held at 
Sheffield to confirm the provisional agreement to acquire 
a half interest in William Beardmore and Co., of Glasgow. 
The last-named concern will be converted into a limited 
company, with an ordinary share capital of 1,500,000. 
The capital of Vickers, Sons, and Maxim is to be 
inmmaual by the creation of 400,000 new ordinary 
shares of 1/. each, which are to be paid to Mr. 
Beardmore in respect of the half interest acquired 
by the Sheffield company. Colonel Vickers, who pre- 
sided, moved the resolution for the creation of the 
additional capital, and said the proposal now before 
the meeting had not come upon the directors suddenly. 
Accountants had valued the business, and advised on 
both sides as to the proper exchanges for an equitable 
amalgamation. It was arranged that preference shares 
and debentures should be put on one side, and only 
ordinary shares were to be dealt with. It came to this, 
that Vickers, a Maxim gave between one-ninth 
and one-tenth of their share capital for one-half of the 
Beardmore capital. Mr. Albert Vickers, who seconded, 
said two or three letters had been received from share- 
holders strongly a soy Wy the proposal, but they 
gave no reasons, except that the company had made 
so many changes. People had complained that the 
directors were ‘‘ watering” the company’s cap! 
but in the long run the shareholders would find out 
that it was nothing of the sort. Asked to affirm or 
deny the statement in the Press that negotiations were 
pending between the directors and the Government with 
regard to the purchase of the Barrow works as a naval 
dockyard, the chairman said ib was never thought of by 
a: neither by the Government nor by cf director 
individually or by the directors collectively. The resolu- 
tion was then unanimously carried. 

Sheffield Chamber of Commerce and Trade.—In theit 
annual report, which just been iss the Council of 
the Sheffield Chamber of Commerce stated that, notwith- 
standing the effects of the war, the trade of the district 
was well maintained for the greater part of last year ; bu 
towards its close signs were nob wanting that the pro- 
sperity.which had been enjoyed for some years past was 
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somewhat on the wane. As to whether this condition was 
likely to continue, or whether what they (the Council) hoped 
was then the approaching termination of the war would 
have a revivifying effect upon commerce generally, it was 
impossible with any confidence to say. The present state 
of trade was caused, in their opinion, y a combination 
vf causes; but the abnormal price of fuel which had 
obtained had been the most serious factor in checking 
the trade of this great manufacturing district. They 
hoped that before long the price of fuel would be so far 
reduced as to render the various esses of manufacture 
more remunerative, and so enable those producing com- 
modities to compete with better results against the pro- 
es of other countries in the neutral markets of the 
world. 


Death of Mr. John Uttley.—By the death of Mr. John 
Uttley, on January 22, a well-known figure in manufac 
turing circles at Sheffield has passed away. Mr. Uttley 
tpent practically the whole af his life in the industrial 
district at the east end of the city. He was for a quarter 
of a century in the accountants’ department of John 
Brown and Co., Limited, and twelve years ago he left 
the Atlas Works and became secretary to Thomas 
Firth and Sons. In that capacity he rendered valu- 
able service to the company, and _ his peas 
thought to highly of his commercial abilities that 
they deputed him on several occasiuns to visit America 
in the interests of the firm. During the great dispute 
in the engineering trades, when a number of workmen 
at Messre. Firth’s had to be kept in the works, Mr. 
Uttley held services and sacred concerts for them on 
Sundays, and concerts during the week. He was also a 
well-known Freemason, filling the position this year of 
Worshipful Master cf the Ivanhce Ledge. 


Yorkshire Railway Wagon Company, Limited.—In their 
annual report the directors state that the company now 
owns 16,716 wagons and 44 engines. The balance of 
profit and loss amounts to 14,903/., out of which an 
interim dividend of 29137. was paid last August. The 
directors recommend a further dividend at the rate of 
1g, 6d. per share (equal to 74 per cent, per annum) free of 
income-tax, with a bonus ;of 1s. per share, which will 
absorb 4855/.; that 65007. be added to the reserve fund ; 
and that 300/. be applied in the reduction of the cost of 
the works at Horbury, leaving a balance of 335/. to be 
carried forward. 


Iron and Steel.—Depression continues to exist in the 
iron and steel trades of the city. Orders are given out 
but sparingly, and a large percentage of the men in the 
heavy works are out of employment. In the armour and 
gun factories the same complaint of absence of new work 
ig made. The huge rolling mills and presses are engaged 
chiefly on small, light work for cruisers, and in general 
repairs. Frequently the mills are idle for days, and the 
gun-shops are only finding way ny ow for part of their 
staff. A few orders have come to hand for railway stores, 
chietly for foreign markets, and a good business is being 
done in flues and boiler fittings. 


The South Yorkshire Coal Trade.—The colder weather 
in the Midlands has quickened the house.coal trade, and 
it might lead to an advance in prices were it not for the 
mildness of the season in the southern counties. 
sales are fairly brisk. Good samples of silkstone coal are 
quoted at 15s. to 163. per ton, and Barnsley house from 
13s. to 138. 6d. per ton. There is no change in the posi- 
tion of gas coal. In hards only a comparatively light 
trade is doing at present. The general impression among 
agents in South Yorkshire is that, although the Chan- 
cellor of the Exchequer may not impose any further 
direct duty on coal, he will in some way make the coal- 
owners bear their share of the increased taxation. The 
tone of the market is, consequently, strong, and agents 
are nob disposed to sell forward, except at substantial ad- 
vances. For current business prices range from 93. 3d. 
to 10s. per ton, with shipping orders at 9s, per ton. 
Small coal is in abundant supply. Good screened slack 
makes from 63. to 6s. 6d. per ton, coking slack and smudge 
4s. to 43. 3d. per ton, and ordinary boiler smudge 3s. 3d. 
to 33. 6d. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on begooy a but business was 
quieter than it has been since the holidays, and pig iron 
prices were a little weaker. Such, however, was to 
expected, so far as Cleveland iron is concerned, after the 
pretty heavy sales that have been recorded. No.3 g.m.b. 
Cleveland pig changed hands at 44s. for prompt f.o.b. 
delivery, and that price was generally named, whilst on 
forward account sellers asked 44s. 3d. to 44s. 6d. Foundry 
4 was 433, 9d. and grey forge 433. 44d., both for early 
delivery. The demand for East Coast hematite pi 
was slack and quotations showed a marked downw 
terdency. Competition for new orders was reported 
keen, West Coast makers showing a great desire to 
supply the Sheffield market. For early delivery of 
Nos, 1, 2, and 3 East Coast brands were 55s. 3d 
Spanikh ore was a little stronger in price, owing to 
some improvement in freights. Rubio was said to be 
still obtainable at 15s. ¢x-ship Tees, but several dealers 
asked 16s. 3d. To-day the market was again quiet, and 
quotations were unaltered. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades change very little; but what slight 


alterations are occurring do not appear to be for the} 


better. Producers of most descriptions are very reluctant 
to reduce their rates ; but quotations have an undoubted 
downward tendency, and probably orders could be placed 


* | Peninsula and the pat magerey A 


at rather less than what are ed as the market 
prices. Common iron bars are put at 6/. 5s.; best bara, 
61. 15s. ; iron ship-plates, 67. ; steel ship-plates, 57. 123. 6d. ; 
iron ship-angles, 5/. 153. ; and steel ship-angles, 5/. 103s.— 
all less the customary 24 per cent. discount for cash. 


Ironworkers’ Wages.—The secretaries to the Board of 
Conciliation and Arbitration for the manufactured iron 
and steel trade of the north of England have issued the 
report of the accountant to the Board, showing that for 
the two months ending December 31 last the average 
net pe of rails, plates, bars, and angles was 
61. 83, 8.10d. per ton as against 67. 103. 3.20d. for the 
previous two months, and, in accordance with sliding- 
scale arrangements, wages for February and March will 
be - same as prevailed during the preceding two 
months. 


South Durham Steel and Iron Company.—The directors 
of the South Durham Steel and Iron Company, Limited, 
have decided to recommend to the shareholders a divi- 
dend of 10 Ly cent. for last year, carrying forward 
18,0457. 53. 9d. as against 52917. 143. 10d. carried forward 
the previous year, when the same dividend was paid. 


Messrs Dorman, Long, and Co. —There is a rumour afloat 
that during the summer Messrs. Dorman, Long, and Co. 
will close their Britannia Rolling Mills in order to carry 
out alterations and improvements in the plant. 

Coal and Coke.—The coal trade is quiet, though more 
negotiations with regard to forward contracts are reported. 
Unscreened Durham bunker coal is about 93. f.o.b. The 
downward move in coke has been checked, and average 
blastfurnace qualities are steady at 16s. delivered here. 





Pic 1n Germany.—The production of pig iron in Ger- 
many in the first eleven months of the Isst three years 
was 7,144,342 tons, as compared with 7,630,952 tons in 
the corresponding period of 1900, and 7,384,240 tons in 
the corresponding pericd of 1899. The total of 7,144 342 
tons, representing the output for the first eleven months 
of last year, was made up as follows: Puddling pig, 
1,236,608 tons ; Bessemer pig, 426,095 tons; Thomas pig, 
4,101,241 tons ; and casting pig, 1,380,398 tons. 





TRRIGATION IN Eaypt.—The Emperor Menelik has given 
his permission for the exploration of the regions round 
Lake Teana, in Abyssinia, and it is stated that Sir W. 
Garstin is going there shortly to study the question of 
impounding the waters of the Lake for use in the irriga- 
tion of Egypt. On October 4, 1901, we published a short 
account of the advantages which Lake Tsana offers to 
Egypt if the necessary works were executed. This 
account was taken from a report on the subject made to 
re aaa more than two years ago by Mr. Russel 

itkin. 





AMERICAN PoPuULATION.—Including their Outlying pos- 
sessions, the United States have now an estimated popu- 
lation of 84,233,069. The new possessions have increased 
the poru'ation of the United States proper by no less 
than 8,200,000. The bulk of the outside population is 


}| found in the Philippines, which have 6,961,339 inhabi- 


tantr. Porto Rico has 953,243; Hawaii, 154,001; Alaska, 
63,592 ; Guam, 9000; and American Samoa, 6000. The 
American Union now ranks fourth among the most 
populous nations of the world. It is exceeded by China, 
the British Empire, and Russia, 





AMERICAN RAILROAD Buiitpinc.—The greatest extent of 
new line built by any single State in the American Union 
lasb year was constructed in Texas, viz., miles. More 
than 100 miles each were built by each of the following 
States: Alabama, 103 miles; Arkansas, 156 miles ; Indian 
Eo iene 1574 miles; Colorado, 108} miles; Louisiana, 
170? miles; Georgia, 2034 miles ; Michigan, 1643 miles ; 
Idaho, 117} miles ; Minnesota 1703 miles; Illinois, 1624 
miles; Missouri, 189} miles ; Indiana,'174§ miles; Montana, 
1278 miles; New Mexico, 2754 miles; North Dakota, 
123% miles ; Oklahoma (Territory), 427? miles ; regs 
vania, 153 miles ; Tennesee, 125 miles; Washington, 1 a 
miles; West Virginia, 100? miles; and Wisconsin, 19 
miles, There was little railroad building in the Eastern 
and New England States last year, but « good deal of im- 
portant work was done in other sections of the union, 
the greatest activity being displayed in the south-west. 





Tur Sza or Azorr.—The ports of the Sea of Azoff are 
not sufficiently deep to afford adequate accommodation 
to first-class steamers. The Straits of Kertch have onl 
a depth of 44 ft. 8 in., while Tagonrog has only a depth 
of 7 ft. 6 in. The embouchure of Marignople is not 
accessible to sea-going vessels in consequence of a sand- 
bank, and its depth tcarcely exceeds 5 ft. The loading 
and unloading of ships in such ports as these can only 
accordingly be effected by means of lighters ; and this, 
of course, greatly increases expenses. Efforts hitherto 
made by the Russian Government to deepen some of the 
Azoff ports have not proved successful, and it is now 
— accordingly to make a across the Straits 
of Kertch. The width of the sound between the Crimean 
of Tusla is 2 miles 263 ft.; 
but of this width only 4023 ft., of an average depth of 
27 ft., can be utilised. It is now proposed to construct 
an embankment 9? miles long. There will be basins in 
the central part, and part of the water from the Sea of 
Azoff which now flows through the Straits of Kertch into 
the Black Sea will be retained. The cost of the works 
roposed is estimated at 6,800,000 roubles, while in- 
emnities will further have to be paid to private indi- 
viduals to the extent of 3,000,000 roubles. To provide 
interest on this capital dees will be charged on ships 





passing through the straits. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has been rather steadier, 
and, upon the whole, there has been a good current of 
business. The best descriptions have made 14s. 9d. to 
15s. 3d. per ton, while secondary qualities have brought 
143. to 14s, 3d. per ton. Household coal has shown 
scarcely any change ; No. 3 Rhondda large has brought 
153. 64. per ton, while foundry coke has been making 22s. 
to 233. per ton, and furnace ditto 183. to 19s. 6d. per ton. 
As regards iron ore, the best rubio has brought 14s. 3d. 
per ton, while Tafna has made 153. to 15s. 3d. per ton. 

Rhymney Railway.—The dividend u the ordinary 
stock of the Rhymney Railway for the whole of 1901 
works oub at 6 per cent. per annum. The dividends upon 
the ordinary stock for the ten years ending with 1901 
inclusive, have been as follows: 1892, 84 per cent.; 1893, 
64 per cent. ; 1894, 7? per cent. ; 1895, 7 per cent. ; 1896, 
10 percent. ; 1897, 104 per cent. ; 1898, 3 per cent. ; 1899, 
104 per cent. ; 1900, 8 per cent. ; and 1901; 6 per cent. 
The great reduction in the dividend in 1898 was attribut- 
able to labour difficulties, but the less severe fall last 
year is not susceptible of a similar explanation. 


Milford Haven.—The re-arming of the Milford Haven 
forts with modern guns has not yet been completed, 
although some progress has been made. At South Hoo 
West Blockhouse, and Chapel Bay forts, batteries each 
comprising three 6-in. quick- firing guns have been 
mounted ; and it is proposed to similarly equip a new fort, 
to be built near the entrance to the Haven, which is to 
be named East Blockhouse. Three guns for this pu 
have been landed during the last few days ab Pembroke 
Dockyard, from the War Department steamship Marquis 
of Hartington. The same v also brought two 9.2-in. 
breech - loading guns, with turntables and armour 
shields, which are to be mounted at West Block- 
house. In the same fort, three 5in. quick-firing — 
intended for practice are to be provided. ese 
latter are at Pembroke Dock awaiting transit. The guns 
and pedestals were landed at the dockyard. because the 
steam crane at the Ordnance Wharf, ab Hobbs Point, 
was not sufficiently powerful to lift them. 


Wages at Devonport.—There has been a great increase 
in the labour aps se at Devonport during the last seven 
years, This is shown by the amount allowed for wages 
year by year during that period: 1895-6, 316,9077.; 1896-7, 
372,397. ; 1997-8, 409,330/. ; 1898 9, 490,2907.; 1899-1900, 
487,9167. ; 1900-1, 539,9007. ; and 1901-2, 558, 2527. 


Bristol and Canada.—At a meeting of the Bristol 
Chamber cf Commerce, it was reported that a deputation 
had waited upon Lord Strathcona, to urge the claim of 
Bristol as the English terminal port for a proposed new 
Canadian fast mail service. The High Commissioner 
said he appreciated Bristol’s claims, but the question was 
whether the new dock would be ready in time. He, how- 
ever, promised that the matter should be laid before his 
Government. 

Bristol and South Wales Railway Wagon Company, 
Limited.—The directors recommend a dividend at the rate 
of 10 per cent. per annum for the past half-year, lees 
income-tax. 


Barry Railway.—The directors recommend a dividend 
for the past half-year at the rate of 64 per cent. per 
annum on the original oe stock, leaving a balance 
of 9437. to be carried forward. At the corresponding 
period of the previous year, the dividend was at the rate 
of 5 per cent. per annum. 


Bristol Docks.—The docks committee of the Bristol 
Town Council has invited tenders for the construction of 
a new dock at Avonmouth, about 30 acres in extent, to- 
gether with an entrance Icck and entrance channel from 
the Severn, a graving dock, embankments, sea walls, and 
other works. The contract will be exclusive of lock and 
other gates, caissons, swing-bridges, hydraulic machinery, 
cranes, &c. 

The Electric Light at Exeter.—At a meeting of the 
Exeter City Council, Mr. Perrin, in moving the adoption 
of the electric lighting committee’s report, said the 
erection and equipment of a proposed new electricity 
station would cost 70,000/. He believed that when it was 
completed, the number of consumers would go up by 
leapsand bounde. Replying to Mr. Gratwicke, the town 
clerk said the amount of the electric light loan already 
authorised was 18,000/. It was resolved to apply for 
sanction to borrow 70,0007. 





GERMANY AND AUvusTRALIA.—The movement between 
Hamburg and Australia greatly increased last year. In 
1900 the arrivals at Hamburg from Australia comprised 
29 ships, of an aggregate burthen of 72,000 tons. Last 
year the corresponding number of ships which arrived 
from Australia was 51, of an aggregate burthen of 
141,000 tons. 





AMERICAN RAILROAD REcEIVERSHIPS.—The great im- 
provement which has taken place in the stability of 
American iat sere is indicated by the small per- 
centage of receiverships in 1901. Daring the twelve months 
ending with December 31 only four American railroads 
were —, in es hands of receivers, and — a 
comparatively s' concerns, representing ouly 73 mi 

of line, and caving an aggregate bonded debt and share 
capital of not more than 1,627,000 dols. These are the 
smallest totals recorded for the last quarter of a century. 


So recently as 1893 no less than 74 different rai 
representing 29,000 miles of line and 1,781,000,000 dols. 
i ds of receivers, 


of stocks and bonds, 





into the 
taken place is 


very striking. 


so that the change which has 











[JAN. 31, 1902. 


ENGINEERING. 






































(‘yet ebvg aas ‘uoydriosayy 407) 


152 





‘UDLSHHONVAN ‘SUAUNIONA ‘GALINIT “OO GNV ASTOH ‘SUSSAN AM CaALONULSNOO 


ANIHOVNW ONITTIIN GNV ONITIIYVG IVINOZIYOH TVSHHAIND 





ete in poe 





















































































































































S —2 0 e] Giese “Os : haat AM 86 tng “ty Vi iV 
e le lo oF Sooo ot oo} —— + bo Woo SO ‘a BM 8 
a 4 
io ° a io L383 205 > H 28 5° oN? ie 2) 
lo} jo a paemaperrapmees =) ' S °° lofe mc) Io 
jo} jo “tad 229 ae L 6 Pn Ts i 
< > al 1°} offo lo 
°} o| 9) c=] > °o 
io ° lo 3 5 \— Bo 5 
e ° faa. s> os SE 2 4 — me 
me ig ore --- =F OF "Sees - LL6L -- SC Sg = - ---- + ----- ----=- + am \ i 
offic] jo co) iT) o; ° : jo jo 
a lo o O ° offo| jo 
1o ° SJ H ome 
io i t) S Py O ss 3° & coffe} jo 
bd || hd rAd 265 S35 os 2 8 0} joo) jo 
offic] fo ° 6 & lo} joo} jo 
. oye SH + fo} Jory jo Zl*OOl*O0L 3b oF > ~ ‘ lol loMo 
N e 1 fo} Joffo} fo = ° ‘ | | 
AN ono uose fv ' EL«00% oo LOSLOS i Wie} |oMle| |e 
XX 2; OYONUT eo Y § < 1° ono ° Ndt oO ° 96 ‘o ' oO olflo ° 
i 3 A ‘Yl ~ one ba fe} o fo} 25 fo) ' Oo} joo!) jo 
x6 Via a0 fi = ollifio’ lo © 4 (oJ Ps) S 6 > \ i ole a4 
. 4 ° (pe fo ° jo} eg St PM A FY Co te) > oO i bn lo} Joo} jo 
L Z ' 2 ° 
onitaiaes 4 olllo Ye fe ' ono} jo} - Gh«OSS FAM A Pa eo >) fe) ~ 42 LF ‘ol lolol lo 
Ko7 olllo OF Ak, | fo} [OWS Joe Ot-oe-0887 ¢ G4 SSO zs 0) joo) jo 
©, Oo ° Yo Log + fo} JOMorsy° ° © ° lo Jofilo} jo 
0) ©) ° a Og H ° ° a ° S H ° lof HoMo| fo 
J, af fe) Z, 404 ' ° { {o} ° ' ce) oO io 
O- 3 tg < ' ° o + ge %S °o ' {e) oO { ° (ey 
' ‘ ‘ ke) ° 
. | i ' One) ° ° 
0t08*08 * ! H oe jo] xe .O ' os oo> OA we 
f a ' flo} Joliijof—jo OF ' Oo o> oF—}0 Hlofojo 
' ono] joo © $5 CRO " + SBT. >Los Ooo} joffjofoyo 
. + [el toi ray? 2 oP 2'o® = itd itaicdtaady Iocie®s ce) On| oflofojo 
y ° rn 
8+08°08 CLOSE \ ° SYome_o © 09 0 © 0!'0 000000000009 909000909000000 0 0 0 0% 0 00000190000 0:10 000 006 O;OMIOFOFO 
NOILIaNNOD azadN GE br ' bi = == <a , i a orem) {oi 
H bal : wL-oze nT k ' se: oMol jo 
' ° py uel } tk pote |} t S : 
' ° bs 7 | | | & 8 oo fo! | olfe 
: oo] jo ' Shees | 6 © H offo| fol \e 
i a ‘ TM 4 | Sfx O0t-oot 4 i o 1 | rl 
' one; jo : —- : if o} jo ° ¢ 
H 6*OL* OL ; ae = ° ° © 
ome) jc " ee = | et? i os 
: ; ° ° >001+00t % | i ~~ ©} joo} jo 4 
} ' TO 10) BIO 2 ' ' % ao) | oe ) 
<.. ——— —— ee Ee ee eS a Sen cm. ‘ 
~ t92 -----+ 


“ONIDVU¥a ONIM 
: JO Wvuovia 














| 


mero BLVOG - -—--4- - ~~ -& 1v0e--—- 


de 


tfi-——--S ts ----4 


eg bay 


£91 -- me's e350 m---L 020 seabetae 
PED tas.) ree SPE Oy 


| 
& 1000 ----~le- ~~ --8 1902 --- -~-me-~--- 6 t90t-- ---- ae------2 1900--- 


9% we dome ee ue 









































































































































(wart) 
QU0Z 4 

















409s ue - : 
x 
4 GLOGLOG'T at sarennin 9'9509---- ----=~ ie 
Ob-08*08 ST Ss gi s 
¥ ot PMA ee 
0100-08 + OLD8-08 97 ie 2 u 
37 " Sbogios! ~ ae 
4 we" “SRE CO S ser 
~~ BEESL--- 48909 + Cor rHEr: 26S. ee “Baz isle -veee * 
png Lin: iy. 
a CTE | 4 G616 * 6882 T oobi 5 > ‘ woe-oe Hes 
e06264——_ > —3"°"~ gue » Logem Sele > = B:1) 
sie te 2 Gori: 2 ye 
Pet ee ee soe f is = SK Serre aE: 
A f | &% 
sa Ad: PPP cr SPP | Sy ek Bes "i 
@ PT. ‘be . 3 r i ; + “TE: 2 pte 
Ebake Hrs aeme: eae i HE Fe: : 
g ea | i ean ot 3 =the oh 4 = 
Srosrosty, e Baia Ovo SEs im 2 : * bots |: Zoek 
: ~D0SZ-—"-- OOl-—> t 7 — = reed ; a , rr! ! 6-- L919 MELLMODOZIm GEPLE > *- -OS4 # 
+ 00S 1998I.---- B'S6GL --- H-----2'SES1'-- 4 Z SCSI ----- x ogest ~--3k---- y'9661---- pk --- 3g6g% are ! ’ 90 8s 6EECL-~ 19909499 986-—> | ‘ | 
: \ SS6SL----* ---- 356G1--- h--- BgEGI-----H---- B GERI-----k---agegt----K “Seat k--zsest 6g) - -- S866 ----+6-- 2065 ie 
17 ss ss ts es Be PA = pr LA Ps ‘3 Gy ROG =~ 2RORL ae weSL ---- me -- BOBS 


(‘LET abog aas ‘uoudiwsagq 104) 


(ANIAS) LHUUACSIOTIVAAT Ad SNOLLOONULSNOO Ad A@LYIO0S 


HHL Ad 


da LOOYULSNOO 


SIUVd ANIAS AAHAIYN AHL AAAO LIONGVIA AAHOAV 








‘ZO6T ‘ 


I¢ savONVeG ‘ONIHATANIOND 

















er) 





Afsva 3a 1wnb NO 
vy) 4¥om astva 


14 fag 

















NOILVAZ72 


--—-¥--- 


F=f 


‘op baz 


‘aw NOILDIS 


g 
se 


—=- ze 





‘1 azn) 





SINDAD 
saa a7! SNWds z01s 


403 MUOMA 3STIV2 


‘th Orgy 





S37T13N2u0 
za rwnbd 

















le 
fe EOE TE a 
Path ad og a ad eg py 






































‘NUdS NIVW YO HUOM ISIVa 


‘tt “fy 


















































Mt I-) jo temo 2 0 0 0 O O}0 0 OF F20200 00,0 0090 F7F2 FC FCOAFFZD20F7FFD00O00000 0M DODO DTD OT 
ol lotic o oS, oO WOL ~06 +067 z Z | 
5 OSM Pocigo “t-0s¢ 2707 i 
oio io ke) ic] a + 
LOL OS 
lo} jotiop aio OS 
iO °) oll? 
lo} lofted? : 
md EEE ES 
of fo 9) 
lo} Jo lo \ 
o 
i SE a oS ee ee ee, Pere 














stree 


For 











JAN. 31, 1902. | 


ENGINEERING. 


153 








AGENTS FOR “ENGINEERING.” 


Avarria, Vienna: Lehmann and Wentzel, Kirntnerstrasee. 
Capz Town : Gordon and Gotch. 
Epinsures : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
’ Rue de la Banque ; M. Em. Terquem, 31 bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
Guruany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 

Advertisements). 

Lei; : F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 
Guaseow: William Love. 
Inp1a, Calcutta: Thacker, Spink, and Oo. 

Bombay : Thacker and Oo., Limited. 
Iraty : U. Hoepli, Milan, and any nev office. 
LivERPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, 
Norway, Christiania: Cammermeyers, handel, Oarl Johans 
Gade, 41 and 43. 
New South Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, Geo it. 
QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 
(NortH), Townsville : T. Willmett and Oo, 
RorrerpaM : H. A. Kramer and Son. 
South Ausrraiia, Adelaide: W. O. Rigby. 
Unirep States, New York: W. H. Wiley, 43, East 19th-street. 
Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
Victrorta, Melbourne: Melville, Mullen, and Slade, 261/264 Oollins- 
street. Gordon and Gotch, Limited, Queen-street. 








We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 3@, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wier, 43, East 19th-street, New York, 
and Mr. H. V. Houmgs, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (toreign) paper edition, 17. 16s. Od. ; for thick (ordinary) 
paper edition, 2. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmms, 1257-1258, Monadnock 
Block, Chicago, or Mr. WintaRD O. TYLER, 150, Nassau-street, 
Room 1910, New York City, from whom all particulars and prices 
can be obtained. 








ADVERTISEMENTS, 

The charge for advertisements is three shilli for the first 
four lines or under, and gg moe for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on ay — Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5p.m.on Thursday. Inconsequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week, 


"SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, direct from the Publisher, 
post free for twelve months at the following rates, payable in 
advance :— a2 


For the United Kingdom...........+0- #1 
~ ae a peel , 21 160 
in paper copies .......+0+ 

Thick a. |) hers eneene £2 0 6 


All accounts are payable to ** ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

When Foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 35 


and 36, Bedford Street, Strand, London, W.C, 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 

TaLeeraPHio ApprEss—ENGINEERING, LONDON. 
TELEPHONE NumMBER—S668 Gerrard. 




















CONTENTS, 


PAGE || 
Arched Viaducts over the 
Seine, Paris (Illustrated) 137 
LAGCURETED: S 5 seine 600.4 o'ee 138 
Books Received .......... 139 
Die - Forging. — No. XIV. 
(1Ulustrated) 1 


PAGE 

Notes from the United 
POD 5 Sa vishiaswctinss'esee 150 
Notes from the North...... 
Notes from South Yorkshire 
Notes from Cleveland and 
| the Northern Counties .. 151 
The New Subway in New Notes from the South-West 151 
York City (Illustrated) .. 141| British Labour .......... o. 153 
The American Institute of Admiralty Administration 154 
Mining Engineers (Zi/us.) 143| Steelmaking in Japan .... 155 

Electrically-Driven Conden- Small-Tube Boi'ersTor Large 
sing Plant (Ji/us.) ...... 145 155 
Year-Books and Annuals .. 146) Notes ..........eecesse.es 156 
The Physical Society ...... 157 


Launches and Trial Trips .. 147 | 
Electrically - Driven Ship- | Beardmore Armour- Plates 
(Ailustrated) .......00.0. 


yard Tools (Illustrated). 148 | 
The Explosion at Jchannes- | The Treatment of Sewage.. 158 
| je moan of Gas-Lighting 160 


150 
150 





Ae ee ewww ee reeseses 


burg in April, 1960 (i1- 


lustrated) 2... .<ccccove 149 et COLE LL EEE 60 
Automatic Regulator for | Industrial Notes .......... 161 
_Pumping Engines (///us.) 149| Modern Machine Methods 
Universal Horizontal Drill- |! (dllustrated) ............ 163 

ing and Milling Machine ||“ Engineering” Patent Re- 

(IUustrated) ............ 150; cord (Illustrated)........ 167 


With a Two-Page Engraving of an ARCHED VIADUCT OVER 
THE RIVER SEINE, PARIS. 


158 | have been, for cherished idols are brittle ware. 





TRACTION and TRANSMISSION. 
(Published on the first Tuesday in each month.) 
PART XI. READY FEBRUARY 4. 

Prick 2s., net; Post Frer, 2s. 4d. 


Published at the offices of EN@ingERING, 35 and 36, Bedford-street, 
Strand, London, W.C. 


CONTENTS OF PART XI. 


PAGE 
The Transmission of News. By J. 





PA 

Military Self-Propelled Vehicles. 

W. Curra (Plates XXVII. to By @. ere 
XXX., and TIilustrations in High 8; El ic Traction. By 
SED shen axccaiepensunenhes nhigk 7 0. Lasche (Plates XXXI. to 
The Metropolitan Arbitration. By x +» and Illustrations in 
A, BAWORCD ose e ssc csceccgs BOKt) « cvcssccsccscevsace vasece 
The Inner Circle Award. By he ©6Bristol Tramways Power 


Philip Dawson 





+) 
esounebunséselcans cauuet 91 || Electrically Driven Centrifugal 
|) Pump. By Henry de Griéges .. 118 


VOL. Il. NOW READY; PRICE 10s, 6d., CLOTH. 








NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, Jan 
31, at 8 p.m. Adjourned discussion on Mr. H. F. L. Orcutt’s 
paper on ‘‘Modern Machine Methods.” 

HE STAFFORDSHIRE IRON AND Stes. InstituTE. — Saturday, 
February 1, at 7 A oe at the Institute, Dudley, when 
Ebenezer Parkes, M.P. (who has recently visited the iron and 
steel manufacturing districts of America), will deliver an address 
on ‘‘ Foreign Competition.” 

Society or CHEMICAL INDUSTRY: LonDON SxcTION.—Monday, 
February 8, at 8 p.m., at the Chemical Society’s Rooms, Bur- 
lington House, Piccadilly. The following papers will be read and 
discussed : ‘‘The Explosion of Potassium Chlorate by Heat,” by 
Dr. A. Dupré, F.R.S., &c. ; ‘The New Table Photometer and 
Standard Pentane Burner wer eoegy by the Gas Referees for use 
in the London Gas-Testing Stations,” by Dr. F. Clowes, F.1,C., &c. 

Society or Arts.—Monday, February 8, at 8 p.m. Cantor 
lectures, ‘‘ The Purification and Sterilisation of Water,” by Mr. 
Samuel Rideal, D.Sc., F.I.C. Four lectures. Lecture IV.— 
Chemical Purification.—Tuesday, February 4, at 4.30 p.m. Ap- 
plied Art Section. ‘The History of the Rosary in all Countries,” 
by the Rev. Herbert Thurston, 8.J. His Eminence Cardi 
Vaughan will preside.— Wednesday, February 5, at 8 p.m. 
‘* Jamaica,” by Mr. Herbert T. Thomas. Mr. William Frederic 
Lawrence, M.P., will preside.—Thureday, February 6, at 4.30 p.m. 
Indian Section : ‘‘The Coal Resources of India,” by Professor 
Wyndham R. Dunstan, F.RS. The Right Hon. Lord George 
Hamilton, M.P., will preside. 

Society oF ENGINgERS.—Monday, February 3, at the Royal 
United Service Institution, Whitehall. The President for the 
gd year, Mr. Charles Mason, will present the premiums awarded 
‘or +. read during the year. The President for the year 
1902, Mr. Percy Griffith, will deliver his inaugural address. The 
Chair will be taken at 7.30 p.m. precisely. 

Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 4, 
at 8 p.m. Papers tc be further discussed: 1. ‘‘ The Sewer- 
age Systems of Sydney, N.S.W., and its Suburbs,” by Mr. 
Joseph Davis, M. Inst. U.E.; 2. *‘ The Bacterial Treatment of 
Trades’ Waste,” by Mr. William Naylor, Assoc. M. Inst. C.E. 
At this meeting the Monthly Ballot for Members will be taken.— 
Students’ meeting, Friday, January 31, at 8 p.m. Paper to be 
read: ‘‘The Quay Walls of Keysham Harbour,” by Mr. J. OC. 
Collett and Mr. W. H. C. Clay, Stud. Inst. C.E. Mr. A. C. 
Hurtzig, M. Inst. C.E., in the Chair.—Students’ Visit, Wednes- 
day, February 5, to the Royal Mint, Tower-hill, E. (Students 
who intimate their desire to attend will be communicated with 
individually.) 

THe CHARTERED INSTITUTE OF PATENT AGENTS. — Wednesday, 
February 5, at 8o’clock. 1. To read and discuss a paper by Mr. 
G. J. Clarkson, on ‘‘ Desirable Alterations in the Existing Patent 
Law.” 2. To resume the adjourned discussion on the President’s 
Opening Address. 

RonteEN Socrety.—Thursday, February 6, at 20, Hanover- 
square. The Chair will be taken at 8.30 p.m. per will be 
read by Mr. E. W. H. Shenton, M.R.C.S., LR.C.P., on “A 
System of Radiograpby.” 

THe Crvis AND MECHANICAL Esoingegrs’ Socrety.—Thursday, 
February 6, at 8 p.m., at St. Ermine’s Hotel, Caxton-street, 
Westminster. A paper will be read by Mr. F. H. Hummel, 
AM.IC.E., A.C.G.1., on ‘‘ The Statics of Bridges.” 

THE INSTITUTION OF JUNIOR ENGINEERS.—Friday, February 7, at 
8 p.m., at the Westminster Palace Hotel. Paper on ‘‘ The Elec- 
tric Passenger Elevator,” by Mr. William J. Cooper. 

Roya InstiTUTION OF GREAT Britain.—Friday, February 7, at 
9 o’clock, Professor E. Ray Lankester, M.A., LL.D., F.R.S., on 
“The New Mammal from Central Africa and other Giraffe-like 
Animals.” Afternoon lectures next week, at 3 o’clock.—Ta wi, 
February 4, Mr. Allan Macfadyen, M.D., B.Sc., on ‘The Cell: 
Its means of Offence and Defence. Immunity.” (Lecture IV.). 
—Thursday, February 6, the Rev. John Watson, D.D. (Ian Mac- 
laren), ‘‘The Scot of the Eighteenth er (I. At Home.) 
—Saturday, February 8, Mr. W. H. Hadow, M.A., Mus. Bac, on 
‘*Landmarks in the History of Opera.” (IV. Wagner.) (With 
musical illustrations.) 

GEoLogists’ AssociATION, LonpoN.—Friday, February 7, at 
7.80 p.m., at University College, Gower-street W.C., the annual 
general meeting of the Association will be held, when the annual 
report of the council and the accounts for the year end 
December 31, 1901, will be presented, and the officers and council 
for the year 1902 elected. The President, Mr. B. Whitaker, B A., 
F.R.S., will then deliver his address, entitled : ‘‘ A Dozen Years of 
London Geology (Eocene, Chalk, and Underground).” 
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BRITISH LABOUR. 


Tus is an age of disillusion ; probably all ages 
It 
is not long since the British workman was considered 
to be without his peer throughout the world. If 
he were a navvy, he could eat more beef, drink more 
beer, and shift more muck than anyone else on 
the face of the earth ; as a mechanic he was the 
hardest working and the most skilful ; in agricul- 
ture he was unapproached. He could lay more 
bricks, plough a straighter furrow, win more coal, 


**|from being without foundation. 
% | naturally enough, accepted the estimate. But of 





carry heavier loads, saw more timber, fell more 
trees, build more ships, or engines, houses, bridges, 
tunnels, embankments, or ildi turn 
them out, not only quicker, but better than could 
any of the less gifted inhabitants of all foreign 
countries put together. 

That was the character we once all agreed in 
giving the British working-man ; and it was far 
He himself, 


late there has been a reaction from these roseate 
views ; and those who would see the reverse of the 
picture should read some articles which have lately 


1) appeared in the Times under the heading of ‘‘The 


Crisis in British Industry.” The title is not ve 
well chosen, for there is no special crisis in Britis 
industry just now; so far, at any rate, as the 
labour question is concerned. The writer of the 


uary | articles has gathered his material with commend- 


able diligence, and has succeeded in putting for- 
ward, very ably, a number of striking facts. But 
there is nothing new in his discoveries; at least 
nothing new to those who have been associated with 
the employment of labour. The abuses he sets 
forth are the result of long growth, and it is this 
makes the matter more serious, for there is no evil 
so difficult to uproot as that engrained by custom. 
We can hardly hope, therefore, for a crisis 
and rapid recovery, but rather for improvement 
with lapse of time; nevertheless, the Times 
deserves the thanks of all well-wishers to the 
working-classes for the work it*has done in warning 


nal|them of the dangers incurred by following the 


worst kind of trade-union procedure. No doubt 
to the educated man, who has had leisure to study 
these subjects, it is inconceivable that working- 
men can believe they will improve the status of 
their class by doing less work than they can perform 
with a reasonable amount of exertion. Such a 
fallacy is, however, widely held to be sound reason- 
ing. Out of the many letters that have been 
called forth by the articles in question, one which 
appeared in the Times of December 28, and was 
signed ‘‘ An Engineer,” appeared to us much to 
the point. The writer referred to the great benefit 
he had received from attending some lectures on 
‘* Political Economy,” and pointed out what an 
advantage it would be if working-men could be 
persuaded to master the simple elements of the 
science, so that they might take a juster view of 
what is of benefit to themselves and their class. 
Naturally, a person of limited education (one might 
almost say of no education, for School Board teach- 
ing counts for little in regard to widening the 
intelligence), and untrained to think, judges general 
effect from particular instances. He sees that if 
he lays but 500 bricks a day, when he might do a 
thousand, that another bricklayer must be em- 
ployed, supposing the work is to be finished within 
a given time. at is a fact that comes within 
his immediate observation; but what he does not 
see, and does not think about, is that the double 
cost. of labour in building the house will in- 
evitably lead to an undue rent being charged 
for it when finished. If it be a workman’s cottage, 
or a larger house let off in tenements to working- 
men, labour is thus at once taxed ; if it be a shop, 
where workmen buy, higher prices must be Lato 
so that the shopkeeper may earn a living ; even if 
the dwelling be that of an employer of labour, the 
employer has to make a bigger demand on the 
profits of the business in order to get an adequate 
return for his capital. 

The latter is a condition that the Socialist trade- 
union leader considers iniquitous. His contention 
—often honestly, if foolishly, put forward—is that 
‘* capital must bear the burden. Why should the 
employer live in a better house than the workman ? 
If the employer cannot get the big house, let him 
take the small one, and the labourer will then reap 
the benefit of easier work for the same wages, and 
more men will be employed.” Unfortunately for 
workmen who, being human, like an easy time, this 
is just what the employer—the capitalist—objects to 
do, and for good or evil the capitalist is, and will 
always remain, master of the situation. If you 
do not offer him a fair return for his money, 
he will not invest it. The extent to which 
the slackening of effort has affected the working- 
classes is well illustrated by the extremely high 
rent that has to be paid for very humble accom- 
modation in districts where the demand has grown 
beyond the original means of supply—that is to 
say, where new houses or cottages pa to be built. 
It is the fashion to attribute high rents to grasping 
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landlords ; but the landlords could not be grasping 
if they had not something approaching a monopoly. 
Even in crowded cities much might be done to 
break the monopoly and increase dwelling-space 
by pulling down ill-designed houses and build- 
ing more commodious blocks on the same area. 
We are told that such an investment would pay 
handsomely if it were not for the excessive cost of 
construction. As it is, the old rookeries remain ; 
British capital flies to foreign countries, to be in- 
vested in railways, water works, tramways, or 
other undertakings abroad, whilst there is a crying 
need for it at home. 

In the provinces the effect is still more strongly 
marked, for there land could be more freely 
secured for building purposes. No doubt thou- 
sands of houses are constructed yearly, for people 
must live somewhere ; but rents are high, me ager 
in recently-built cottages ; though, naturally, the 
owners of older dwellings follow the fashion as far 
as they can. 

A little thought on the part of the working-man 
would show that what is true of bricklaying and 
house-joinery is also true of every trade in the 
country. If the machinists, smiths, and fitters of 
an engineering firm which turns out agricultural 
machinery do little work, naturally the product of 
the establishment will be costly. The farmer has 
to pay more for his portables and ploughing 
engines ; he must charge more for his wheat ; or, 
what is generally the case, he gives up growing it 
altogether. Corn is imported so cheaply that this 
hardly affects us; but the instance will serve as 
another illustration of the way money that might 
well stop at home is sent to foreign countries. It 
is, of course, good to buy abroad those things which 
we cannot produce so advantageously at home ; but 
it is none the less true that we had better work 
our natural resources to the utmost before seeking 
commodities in foreign markets. The greatest of 
the natural resources of any country is its labour, 
either of head or hand. 

At the present time we are witnessing a re- 
markable development of the industrial situation ; 

rhaps, rather, it has been unlooked for, and would 

ave been remarkable were it not the perfectly 
natural result of conditions that have gone before. 
Whilst we have been sending millions abroad to 
build up industrial enterprises in distant lands, 
money is beginning to flow into this country from 
abroad—chiefly from the United States—to work 
some of our industrial undertakings. It may be 
said that if the working-men of Great Britain 
were as black as they are painted, the shrewd 
American business men would not waste their time 
—to use one of their own expressions—in floggin 
adead horse. That is quite true, and we gladly add 
our testimony to the fact that the British working- 
man is not nearly as black as he is often painted. 
His faults generally arise through lack of know- 
ledge rather than want of principle ; and, no doubt, 
much of the slackening off in energy is due toa well- 
intended, though mistaken, desire to leave work 
for a fellow-craftsman ; though is: must be con- 
fessed the scheme falls in well enough with his 
own inclination. 

The enterprising Americans who are endeavouring 
to exploit some of our industrial resources are specu- 
lating on the higher phase in the British working- 
man’s character. They see that Englishmen, espe- 
cially English mechanics, are amongst the best 
workmen in their own country when properly 
managed, and when once they realise that the old 

ways will not pay ; that they must either work 
with energy or starve, for there are no half measures 
in American workshops. At the present time there 
has just been completed, near Manchester, perhaps 
the largest engineering factory ever built at one 
time. It is for the purpose of establishing bodily 
the counterpart of an American manufacturing 
business which has been ca:ried on for some years, 
chiefly for the production of electrical machinery. 
This factory is, we are told by the promoter, to be 
carried on by British labour, under the guidance of 
a few Americans ; and those interested have em- 
barked on the adventure in the confident belief that 
by treating the whole personnel in the American 
manner, they will be able to get an American 
output from them. It is recognised that the pros- 
perity of the undertaking hinges on the success of 
this part of the scheme, and so far the results 


a to justify the expectations. The buildings 
for the new works are now complete, and have been 
finished with remarkable quickness. English work- 
men have laid a number of bricks per day which 


has quite satisfied the American building manager— 
one of the smartest and most successful building 
contractors of America. It is hardly necessary to 
say that the rate of working has been far above 
that attributed to the average bricklayer of this 
country. We lately had an opportunity of going 
through some of the pay-sheets of this work, and 
noticed that 1000 to 1400 bricks per day was not an 
uncommon record. 

It may be pertinent to point out here, in re- 
ference to a good deal that been written lately, 
that all bricklaying is not alike, as a little reflection 
might tell any one even unconnected with the 
trade. What would be only average work in 
dwellings, for inside walls, or walls that are to be 
covered, would be far above a possible record for 
more finished work. It is a point that has been 
neglected, otherwise it would hardly be worth 
mentioning. 

All British manufacturers should wish success to 
this new venture at Manchester. Whatever may 
be said on one side or the other, no open- 
minded person, unbiassed: by personal interest, can 
doubt that British industry has suffered enormously 
by the labour difficulties that have arisen of late 

ears. Weare not now referring to strikes and 
ock-outs, though they have been harmful enough, 
but to the general slackness of workmen, and the 
determination to work in an ultra-leisurely manner, 
which has fallen as a blight on so many of our 
industries. The Times’ correspondent has col- 
lected a large number of instances, and has put 
them forward ina very telling way. He is accused 
of having elaborated his case a little too highly ; of 
taking more the tone of counsel for the prosecution 
than that of a judicial observer. However that 
may be, none of the correspondents of the Times 
who took the opposite side were able to materially 
shake the general view of the situation to be drawn 
from the articles. It cannot be truthfully denied 
that through their organisations some of the trade 
unions—more by the unwritten law than by the 

rinted rules—have done a vast deal to hamper 
ritish industry. 

We have been much impressed by Mr. Clement 
Edwards’ article ‘‘ Do e Unions Limit Output ?” 
in the January number of the Contemporary Review. 
The author is a barrister, and it is a most admirable 
piece of lawyer work. The title question is asked 
es to be negatived ; and the task is so skilfully 

rformed that one almost needs be an employer, 

nowing the facts, or a lawyer, knowing the 
subtleties of lawyers, not to be convinced. The 
war is boldly pushed into the enemy’s country ; 
weak positions are attacked, strong ones avoided ; 
partisans are blandly quoted ; and there is such an 
air of sweet reasonableness in the way small defects 
are acknowledged that one never thinks there can 
be big ones. 

For our own part we also strive to be sweetly 
reasonable, and are free to acknowledge that all the 
faults are not on one side, and all the virtues on 
the other. There have been employers who have 
justified the hostile attitude of trade unions ; and 
even amongst those who have not been of the ex- 
treme section there has been too often a disposi- 
tion to cut prices for piecework when men have 
been making high wages by extra exertion. Such 
conduct naturally calls forth reprisals on the part of 
the men; but reprisals, even when justified, are 
dangerous. In the present case there is danger 
that whilst masters and men are struggling at the 
gate, another is reaping the harvest. That is a very 
real danger just now ; so it would be well to forget 
reprisals, each side striving its best, first, to secure 
the crop, and then, if this is done honestly, there 
will be enough to reward each according to his 
deserts, though, perhaps, not according to his 
aspirations. 

ut though it is bad to quarrel, it may be worse 
to give way; war is better than an ignominious 
ace, industrially or politically. A business, 
ike a state, needs to be ruled by a responsible 
government. Now, it is evident that a trades- 
union council, either by written or unwritten laws, 
cannot successfully control all the manufacturing 
establishments within its scope. If it says ‘‘ Onl 
these men shall be employed, and they shall wor 
only under auch-and-such restrictions,” that alone 
may be enough to paralyse an industry—may kill 
the goose that lays the eggs—not golden, rome Sa 
for the workman, but wholesome food. The state 
of society has yet to be evolved in which all shall 
be rewarded alike. 





We are addressing engineers ; are writing in the 








interests of both masters and men. Our desire is to 
preserve British engineering industry, for which the 
prosperity of both capital and labour are essential. 
We need not tell again the way in which output has 
been restricted; no proof is needed ; both sides 
have learnt the story by experience. But it may 
be more difficult for some to understand how the 
restriction of product, the fantastic rule of socialistic 
and militant trade unionism is a danger to pro- 
sperity; even fatal to civilisation. 

If we are to hold our own, that rule must be 
broken. At the time of the great engineering strike 
we said all this, and more; and since then there has 
been improvement in some respects:: less interfer- 
ence and less obstruction on the part of trade-union 
officials, Unfortunately, the old habits too often 
remain. Men who have looked on dawdling as a 
virtue do not at once take up a habit of briskness, 
even when the shop steward no longer holds sway. 
It is the environment that remains. An English 
mechanic who goes to the United States finds 
himself in a different atmosphere. Unless he is 
smart, he is despised ; unless he ‘‘ hustles,” he loses 
a e soon learns to recognise this, 
and a week’s experience engenders a new habit. 

Now, it is one thing for a single slack man to be 
among & crowd of ‘‘ hustlers,” and quite another 
thing for a single ‘‘hustler” to be among a crowd 
of ‘‘slacksters.” The dyer’s hand is subdued to the 
medium in which it works. With the advent of 
new factories under American ement, we 
may, however, find a chance for a fresh departure, 
a definite starting-place, from which a better order 
of things may date. It is tobe hoped the workmen 
will see what is to their own interest ; but it is 
to the employers that we must chiefly look. 
After all, no one can reasonably expect that shop 
managers, foremen, and ordinary workmen will 
wake up unless the example is set by the heads of 
establishments. To make the personnel of a factory 
act with vigour needs that the directing authorit 
should be vigorous, There is seldom harder wor 
than making others work. If the engineering em- 
ployers of this country would retain their ancient 
prestige, they have now a heavier task than 

as ever yet been set them by fate. Hitherto 
they have had matters much their own way ; up 
to recent times foreign competition has been 
almost a negligible quantity. ose pleasant, easy 
days are past. Whatever statistics may show, 
there is much leeway to make up. We must needs 
put our house in order. All classes—masters and 
men—must do their best if they would make secure 
the great common interest of all—the chief material 
benefit of any nation—a flourishing manufacturing 
industry. 





ADMIRALTY ADMINISTRATION. 


SEVERAL departmental committees have recently 
been investigating important questions associated 
with the administration and the policy of the Ad- 
miralty. There is Admiral Domville’s Committee 
on the boiler question, and of its work the public 
has heard from time to time. Admiral Sir Harry 
Rawson’s Committee on the design of the Cobra, and 
torpedo boat destroyers generally, is, perhaps, too 
recently appointed to have awakened much atten- 
tion, and in any case the fatigue of metals is not a 
subject upon which that erudite critic—the man in 
the street—can wax eloquent. The investigation by 
Mr. Arnold Forster and several ‘‘men of affairs” 
as to delay in construction has time and again 
been mentioned in Parliament; but of Admiral 
Fane’s committee, a to consider that 
department of Admiralty administration associated 
with contracts for ships, marine engines, armour, 
&c., little has been heard, and yet it has, we 
learn, made a report. But there is a division of 
counsel, and as the subject-matter is of prima 
importance to the efficiency of our warships, an 
therefore of the Navy, it is imperative that 
the issues should be sloualy studied. The Com- 
mittee in question includes in its membership, 
in addition to Admiral Sir Charles Fane, Admiral 
May, the Controller of the Navy, Sir James 
Williamson, the Director of Dockyards, Mr. Richard 
D. Awdry, C.B., the Accountant-General of the 
Navy, Mr. Robert Chalmers, C.B., of the Treasury, 
and the aim in appointing it, briefly put, was to 
determine certain means whereby the department 
of the Director of Naval Construction might be 
relieved of some of the detail work associated with 
contract shipbuilding. on 

Some years ago, it may be remembered, a similar 
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scheme was advocated in connection with ships 
built in the dockyards, and on the recommendation 
of a Commission the department of the Director of 
Dockyards was created, and first Dr. Francis Elgar, 
and now Sir James Williamson, both experienced 
naval constructors, have, by their technical ability 
and efficient administration, established the utility 
and economy of the new arrangement. The time 
occupied in construction and the cost of ships have 
been greatly reduced ; indeed, the dockyards vie 
with contractors in both respects, and as often as 
not excel, while corresponding expedition is dis- 
played in the completion of the extensive repair 
work undertaken. Nothing that has been said can 
be read in disparagement of the work of the depart- 
ment of the Director of Naval Construction. The 
new condition was rendered necessary by the ever- 
increasing fleet, and the greater number and in- 
tricacy of ships which had each successive year to 
be designed, beginning with the Naval Defence 
Act fleet. This augmentation of the work of design 
has continued, and the investigations, not only of 
Admiral Fane’s Committee, but also of that presided 
over by Mr. Arnold Forster, suggest some appli- 
cation of the dockyard administrative system to 
contract work. During the current fiscal year, for 
instance, the department of the Director of Naval 
Construction has been concerned in the design of 
vessels which, when completed, will represent about 
eleven millions sterling of the nation’s money ; and 
this is by no means the highest sum reached in 
recent years. This total conveys but a suggestion 
of the responsibility involved, which must be 
carried by the chief of the department. As to the 
work necessary, no one not immediately associated 
with ship-design can form any definite idea. The 
year’s design work includes three battleships, six 
armoured cruisers, two third-class cruisers, two 
sloops, ten torpedo-boat destroyers, four torpedo- 
boats, and several auxiliary craft. Each of these 
types of ships means the preparation, first, of many 
alternative designs for discussion by the Naval 
Lords ; and it must be remembered that an aggre- 
gation of excellencies in individual ae 8 ships, 
as stated by the Intelligence Department, has to be 
met by the designer, or, rather, he has ‘‘ to go one 
better.” When the chief elements are agreed upon, 
there are thousands of drawings to be prepared for 
the constructor, so that relief in the mere direction 
of building operations, and particularly in seeing 
that the comprehensive term ‘‘ Admiralty practice ” 
is carried out, would be most advantageous to the 
service, and need not interfere with the respon- 
sibility of the designer for the finished result of 
his conception. 

All are agreed upon a rearrangement ; but the 
proposals of the Committee differ in an important 
essential and raise the question as to the reality 
or extent of the devolution of duty which they will 
bring about. One suggestion is that for the future 
contracts for ships and engines should be under the 
charge of the Director of Contracts, and those for 
armour under the care of the Director of Stores ; 
the other recommendation is that a new depart- 
ment should be created, analogous to that of the 
Director of Dockyards, which we have briefly de- 
scribed, presided over by a chief constructor or 
other talhattentiy-tealaed shipbuilder, with corre- 
sponding engineering and armour-plate depart- 
ments. The Earl of Selborne has rightly regarded 
the matter as of primary importance, and, we 
hear, has sought the co-operation of his three 
predecessors in the office of First Lord—Lord 
Goschen, Earl Spencer, and Lord George Hamilton. 
One would have thought such a wealth of coun- 
sellors almost unnecessary to decide a question 
so simple of solution. If the intention were to 
relieve the Director of Naval Construction of the 
mere clerical work of allocating the contracts, then 
the first of the two proposals would suffice ; but, 
remembering that a Director of Contracts has no 
pretensions to a knowledge of the science of ship- 
building, although learned in legal lore and facile 
with figures, it is impossible for him to check the 
tenders for ships and engines; while the idea of 
armour being classed under stores would be amusing 
were it not possible of realisation under the domi- 
nating influence of the non-professional section at 
the Admiralty. 

A contract for a ship or set of engines, or for 
the armour of a warship, means more than legal 
interpretation, or a sum in simple arithmetic. 
It necessitates a careful revision of details in naval 
architecture and marine engineering—for in most 
cases the contractor submits machinery plans ; 


moreover, there are the subsequent innumerable 
questions as to the fulfilment of a contract as such, 
apart altogether from the mere realisation of the 
Admiralty design ; every day almost brings its com- 
munication on severely technical subjects asso- 
ciated with the building operations. There are 
on the contract list in this year’s estimates seven 
battleships, fifteen armoured cruisers, two sloops, 
thirty-three torpedo-boat destroyers, four Aen 
boats, five submarine boats, besides six or seven 
special auxiliary steamers, and before the financial 
year is over there will be added two battleships, 
five armoured cruisers, two third-class cruisers, and 
ten destroyers ; while in addition to the machinery 
of these, there are under contract engines and 
boilers for fourteen dockyard ships. It does not 
require much intuition to realise that all this work 
must involve very many questions associated with 
the interpretation of contract requirements—of that 
‘* Admiralty practice” to which we have referred, 
with which only a well-trained and éxperienced 
naval constructor and engineer could hope to 
grapple. Thus, if a change is to be made—and 
this is justified alone by the fact that we now spend 
on contract work each year 6? million sterling, as 
compared with 3$ million sterling five years ago— 
that change should not be in the direction sug- 
gested of handing over some clerkly work to the 
department of the Director of Contracts or of the 
Director of Stores, but should result in the creation 
of a new department, over which a competent naval 
architect and engineer should preside, so that, 
working in sympathy with the conception of the 
designer of the — not only the letting of the 
contract, but its fulfilment could be carried through 
satisfactorily. The secret of success in naval 
administration, as in all business, is that respon- 
sibility should follow the act, and this is impos- 
sible. where a non-technical chief is at the head of 
a department directly concerned with work involv- 
ing an intimate acquaintance with the intricacies 
of warship construction. 





STEELMAKING IN JAPAN. 

Amone the interesting problems Japan is trying 
to solve for herself is the manufacture of modern 
steel. For some time past she has produced a 
little for special purposes ; but it is only now that 
she is approaching the attempt to produce in 
quantities bearing any sort of decent ratio to the 
requirements of her growing industries, whether 
in connection with railway work or with ship- 
building. It is all very well to turn out 22,000 tons 
of steel shipping during the twelvemonth (as she 
did last year) ; but as long as the steel needed for 
this has to come to her shores from abroad, her 
national ambition is unsatisfied ; she loses the time 
of transit, and, between freight insurance and 
import duty, finds the cost some 2/. 10s. a ton 
more than is paid by the British purchaser. To 
remedy matters she has made, and is making, a 
very bold bid by the establishment of her steel 
works at Yawata. The place itself is situated on 
the Island of Kyushu, some 12 miles from the 
entrance to the Inland Sea, and is right in the 
midst of the coal district, which forms such an 
important feature of that island. Its sea approach 
is good, and it is just off the main line of railway 
from Moji (at the entrance of the Inland Sea) to 
Nagasaki. 

With a capital of about one and a half million 
sterling, supplied chiefly from Governnient funds, 
by votes from the Diet, the management has erected 
very extensive works, to the design and under the 
direction of German experts ; as much of the control 
as possible, however, being in the hands of Japanese 
engineers. The erection of the works was started 
in 1896 ; they cover some 220 acres ; in design, and 
to a very large extent in fact, they include the 
following principal plant, viz. : 

Two blast-furnaces, with eight hot stoves. 

Four Siemens-Martin’s furnaces, of a charge 
capacity of 25 tons each. 

wo Bessemer converters, of a charge capacity 
of 10 tons each. 

Seven rolling mills, designed respectively for 
blooms, rails, bars, plates, and sheets. 

The mill engines, the blowing engines, and 
the pumps for supplying hydraulic power are 
all steam-driven ; there is, further, a large elec- 
tric power installation, steam driven, and the 
various cranes and hoists throughout the works, 
the hot saws, live rollers, &c., are actuated 





shop are driven by the same installation. Hydraulic 
power is used at the Bessemer converter and else- 
where. At one end of the ground, in process 
of formation, are rather extensive docks and 
basins opening on the short water passage con- 
necting Yawata and the sea. There is a plenti- 
ful supply of fresh water from a neighbouring 
river; and amongst the necessary luxuries con- 
nected with hot work in a hot climate is an ice 
plant of very considerable capacity. The total 
motive power of the work is some 10,000 indicated 
horse-power. 

According to official statements, the capacity of 
production is intended to be: 90,000 to 100,000 
tons of steel per year. At present the Bessemer 
converters are nearly completed, and were to have 
been at work in November of last year. One blast- 
furnace is in blast (it was started last February), and 
from the Siemens’ furnaces there are at present pro- 
duced some 20 tons of steel per day, the output of 
this steel dating only from May of last year. 
In'the rolling mills for rails the sizes now being 
put through are but small, the rails weighing not 
more than 16 lb. per yard. The plates at present 
oer eey in the plate mills also do not exceed 8 ft. 

y 4 ft. by % in.; these are being cut to stock 
sizes, and either used in the works themselves or 
sold to merchants. The ore used comes partly 
from Japan and partly from China. Labour is very 
cheap, an average wage per man per day probably 
not exceeding 15d. In this part of Japan especially 
female labour is much ; amongst other em- 
on step we that of coal-loading into the steamer 

ing done by all members of a family—men, 
women and girls. At the steel works girls assist 
in the building up of the air es to the 
Siemens’ furnaces ; they tuck up their kimonos and 
do the work with considerable grace, if not with 
great dexterity ; in the prevailing heat also they 
manage to work with a decent amount of clothing 
about them, leaving to the men the privilege of 
casting aside both clothes and modesty (as we regard 
it, not as they regard it) at the same time. 

There are two difficulties lying before Yawata in 
the near future, upon the solution of which depends 
the usefulness, or otherwise, of these steel works. 
One is want of capital. Although possessing a 
nominal working capital, out of the total of 14 mil- 
lions, of nearly half a million sterling, funds are 
— well exhausted, and’ the Government will 

ave to go to the Diet for another 400,0001. With 
the works so near completion as they are, there 
should be no serious difficulty, even in these days of 
shortage of money, in getting thissum. The other 
difficulty is, perhaps, more serious, and will at any 
rate take a longer time for its solution ; it springs 
from the insufficiency both of skill and of physical 
power in the workers, especially those employed in 
the rolling mills. To any one who knows the 
dexterity and concentrated power which the 
workers in a rolling mill in Europe or in America 
put into the limited space of time that a plate is 
— through, the handling of the steel at 

awata leaves something very much to be desired. 
In other departments labour-saving appliances may 
compensate for want of dexterity and physique ; in 
the rolling mills it would seem that a somewhat 
extra amount of dexterity will have to be acquired 
by the Japanese workers to compensate for the 
lack of physique. Upon the length of time that 
the process of training for and acquiring this may 
take would ap to depend largely the period at 
which Japan becomes a serious competitor with 
oe in the production of her own steel ma- 
terial. 





SMALL-TUBE BOILERS FOR LARGE 
VESSELS, 

THE growing confidence in the water-tube boiler 
of the small-tube type felt by foreign engineers and 
ship designers is well illustrated by the action of 
the Swedish naval authorities. Sweden has not a 
large navy, but it is administered with admirable 
efficiency. Two cruisers, of 800 tons each—the 
Psilander and the Clas a lately been 
— They have machinery developing about 
4500 indicated horse-power, the steam am sup- 
plied by eight Yarrow boilers in each ship. An 
armoured vessel—the Dristigheten—of 3500 tons 
and 6000 indicated horse-power, has also been lately 
completed. She has also eight Yarrow boilers. 
There are now in course of construction four other 
armoured vessels of somewhat larger dimensions for 





by its means; the machines in the repairing 


the Swedish navy. These are the Aran, Wasa, Tap- 
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perhten, and Mantighten. They are each of 3650 
tons displacement, and have machinery which will 
develop 6000 indicated horse-power. Each of these 
ships will likewise have eight Yarrow boilers. Turn- 
ing to other foreign countries, we hear that it has 
been decided by the Austrian Government to fit the 
same boiler to three armoured vessels about to be 
laid down. These are each of 11,000 tons displace- 
ment, and the machinery of each vessel will deve- 
lop about 14,000 indicated horse-power. The 
Austrian naval authorities made a very practical 
trial of this boiler fitted in one of their vessels—the 
Zeta, which was sent on a cruise to the China seas. 
The results of this voyage are reported to have been 
so satisfactory that the further extension of the 
small-tube boiler for large vessels is looked on as 
an assured fact. We have, on former occasions, 
made reference to the adoption of the Yarrow 
boiler into the Dutch navy. It is now about four or 
five years since each one of three large cruisers was 
fitted: partly with Yarrow boilers and partly with 
cylindrical boilers. The results of the experiment 
were so satisfactory that the shell boiler was aban- 
doned in su uent vessels of the same type, and 
reliance was placed entirely in the small - tube 
boiler ; in fact, it would a r that the Dutch 
navy is to have nothing but Yarrow boilers in the 
ships now coming forward. 

The boilers referred to are, doubtless, all of what 
is known as the “‘ modified ” small-tube type ; that 
is to say, something is sacrificed of lightness, and, 
perhaps, to some extent, of economy in space, in 
order to secure greater durability and better fuel 
economy. The original ‘‘ Express” boiler, of either 
the Thornycroft or Yarrow type, was admirably de- 
signed for the work it had to do—namely, to secure 
the maximum of speed in small craft, almost irre- 
spective of other considerations. When long- 
voyage ships have to be dealt with, however, a 
different set of conditions arises. It is true that 
Professor Kennedy made some trials with the 
Thornycroft boiler in a torpedo-boat some years 
ago, in the course of which a remarkable economy 
was obtained. That was with an ‘‘ Express” boiler, 
and the figures were valuable ; but it is a fact that 
on long voyages the water-tube boiler of the large- 
tube type has not proved so economical as the 
cylindrical boiler. In order to bring the small- 
tube water-tube boiler to the same level in regard 
to durability as the older description of shell boiler, 
designers have been increasing the diameter of the 
tubes, bringing them from 1 in. or 1} in. up to 
about 2 in., and at the same time thickening the 
gauge of the metal. This adds to durability at 
the ange of lightness. Coal economy is ob- 
tained by adding to the heating surface, and also, 
in the case of the Yarrow boiler, by first passing 
the feed-water through the outer rows of tubes— 
i.e., those farthest from the fire—so that the coldest 
water is in contact with the coldest gases, accordin 
to goer boiler practice. Whenever this en 
can be attained, it is a pure gain. As a result of 
these changes it has been found that steam for 
1000 horse-power can be obtained from modi- 
fied Yarrow boilers when occupying no more 
space than that which would be needed for 
cylindrical boilers giving only 930 horse-power ; 
that is to say, space for space, the water- 
tube boiler gives 70 horse-power in excess of the 
horse-power supplied by the cylindrical boiler. In 
regard to weight, the saving es to the use of this 
water-tube boiler is 25 tonsin every 1000horse-power. 
These, of course, are far less striking advantages— 
at any rate, in regard to weight—than those which 
have been secured when purely ‘‘ Express ” boilers 
have been substituted for return-tube boilers ; 
still, they are substantial gains well worth securing. 
Messrs. Yarrow have now had extensive experience 
in the application of their boiler to large vessels, 
as well as torpedo craft, and we may conclude that 
by this time they have arrived at some definite 
conclusion as to what is the best compromise to 
make. 

Turning to the other leading small-tube boiler— 
that invented by Mr. Thornycroft, of Chiswick—. 
we find it is also being placed in a large number of 
foreign vessels of large size. For instance, among 
others, in the United States there are two battle- 
ships of over 12,000 tons each, and having machinery 


in each of 16,000 indicated horse-power. In 
a the Thornycroft boiler has taken 
up by Krupp, and, in consequence, has made con- 


siderable progress in that country. The design 


a coe is that known as ‘‘Schulz-Thornycroft” ; 
gland it is the ‘*Thornycroft-Schulz.” It 


in 





resembles the Daring type of Thornycroft boiler. 
A certain number of tubes are, however, drowned 
tubes; that is to say, they open into the top 
drum or separator below the water level. The 
course of the e~ is also different from that 
of the purely Thornycroft type. In addition to 
several German battleships and cruisers which 
have been fitted with the Thornycroft boiler, 
either wholly or in combination with cylindrical 
boilers, there are now in course of construc- 
tion four coast-defence ships, each of 5000 ndicated 
horse-power, and two cruisers of 11,000 and 20,000 
indicated horse-power respectively. These will 
have Thornycroft-Schulz boilers exclusively. The 
German naval authorities have been feeling their 
way with commendable caution towards the adop- 
tion of the water-tube boiler of the small-tube 
type for an 4 vessels. They fitted ‘t first in con- 
junction with cylindrical boilers. In some of their 
earlier ships they used only 35 to 40 per cent. of 
Thornycroft boilers, but they increased the pro- 
portion of water-tube boilers gradually until nearly 
double the ratio was reached. That point having 
been attained with satisfactory results, the cylin- 
drical boiler was thrown aside, as will be seen by 
the above statement, and complete reliance for 
steam generation is now placed in the Thornycroft 
boiler. 

There are, of course, other descriptions of small- 
tube boiler to which reference might be made. 
These have been described from time to time in 
our columns, and doubtless reference might be 
made to the successes they have achieved. The 
two kinds we have named combine the leading 
characteristics of their type, and their performances 
are quite sufficient to establish the claim of the 
small-tube water-tube boiler to be used in large 
descriptions of naval vessels, 





NOTES. 
A Larce Viapuct Contract. 

WHEN so much is written about the success of 
American bridge-builders and of foreign competi- 
tion generally, it is some satisfaction to learn that 
the contract for an exceptionally large bridge for 
Ireland, for which several American and Conti- 
nental firms competed most keenly, has been placed 
with Sir William Arrol and Co., of the Dalmarnock 
Iron Works, Glasgow. This viaduct is to carry a 
railway over the River Barrow, in the south of 
Treland,which the Fishguard and Rosslare Railway 
and Harbours Company are constructing for im- 
proving the facilities of these ports in connection 
with the traffic vid Milford Haven. The viaduct will 
consist of thirteen fixed spans, each of 140 ft., and 
two opening spans of 80 ft. each, to admit of ships 
passing at flood-tide. Owing tothe sub-strata being 
soft, cast-iron cylinders will require to be sunk to a 
considerable depth, in some cases to 100 ft., from the 
under side of the structure to the bottom. The 
superstructure will be of steel. It may be added 
that Sir William Arrol and Co. have now for several 
years adopted the system of designing, as far as 
possible, their own structures, when invited to 
tender for steel work ; and this, it need scarcely be 
enforced, enables them, by adopting standard sec- 
tions, not only to cheapen the work, but to 
greatly reduce the time necessary for construction. 
Although very busy at the present time, they have 
only one structure on hand for which they have not 
themselves prepared the detailed plans, and that is 
the important bridge crossing the River Clyde, to 
widen the Caledonian Railway from the Central 
Station at Glasgow. 


Tue Iron anp Steet Institute. 


The new volume of the Journal of the Iron and 
Steel Institute, edited by Mr. Bennett H. Brough, 
the Secretary to the Institute, is now issued. In 
the first section it contains an account of the pro- 
ceedings at the meeting held in Glasgow last 
autumn. A full report of this meeting was given 
in ENGINEERING at the time it was held, and 
though some correspondence supplies a certain 
amount of new matter, we need not again refer to 
the various subjects brought forward. A notable and 
excellent feature in the journal of this Institute is 
the section devoted to ‘* Notes on the Progress of 
the Home and Foreign Iron and Steel Industries.” 
It occupies about a couple of hundred pages of the 
journal, and gives the essence of what must be a 
great deal of reading on the of Mr. Brough 
and the two gentlemen who assist him—Mr. E. 
Ball, Ph.D., and Mr. H. G. Graves, who is 


an Associate of the Royal School of Mines. 
The questions, which are of interest to members 
of the Institute, are divided into twelve groups, as 
follows: Iron Ores; Refractory Materials ; Fuel ; 
Production of Pig Iron; Production of Malleable 
Iron ; Forge and Mill Machinery ; Production of 
Steel; Further Treatment of Iron and Steel; 
Physical Properties ; Chemical Properties ; Chemi- 
cal Analysis ; and Statistics. There is also a bibleo- 
graphy for the period dealt with by the volume. 
We have on other occasions made reference to the 
admirable way in which this part of the secretarial 
work of the Iron and Steel Institute is conducted. 
As arule, Englishmen are not good linguists, at 
least they have not often a ready command of more 
than one foreign language. It is a great advantage, 
therefore, to British metallurgists to have in their 
mother tongue abstracts of papers and articles that 
would otherwise be lost to them. These excellent 
abstracts are not only translations, but they are, 
in the best sense, epitomes, such as could only be 
made by men having had a technical training and 
possessing a scientific knowledge of the subjects 
dealt with. The statistics, moreover, are accurate, 
which is an excellent thing for statistics. 


AMERICAN EXHIBITION AT THE CRYSTAL PALace, 

Next May there is to be opened, at the Crystal 
Palace, an exhibition designed to demonstrate the 
immense commercial development which has taken 
place in America during recent years. Very exten- 
sive promises of support have been made, and 
there is every reason to believe that a fine collec- 
tion of exhibits will be on view. The show cannot 
fail to be interesting. American manufactures, 
like Charles I.’s head, are continually being forced 
upon our attention in unexpected places and at 
unlooked-for times. It will therefore be satisfac- 
tory to have a careful selection of them got together 
for inspection, so that manufacturers may have 
clearer ideas of the nature of the competition 
they have to meet. It has often been said that by 
our 1851 Exhibition we gave away our secrets to 
the world, and stimulated foreign trade most un- 
necessarily. Let us hope that from the American 
Exhibition, which is to be held in the historic 
building that contained that of 1851, we may learn 
something from our cousins across the ocean, and 
recoup ourselves for our former rn as Un- 
doubtedly there will be much worth studying. 
The danger is that many manufacturers will 
forget this, and content themselves with imitat- 
ing. It is to be remembered that one cannot 
pass the man one follows; to imitate a clever 
antagonist is voluntarily to accept a second place. 
It is by improving on his methods that pre- 
cedence is > te obtained. The exhibits will be 
grouped in eleven classes, as follow: I. Machinery 
and mechanical industry. II. Natural and agri- 
cultural products, including cotton, timber, minerals, 
ores, wool, tobacco, &c. III. Prepared food pro- 
ducts. IV. Pharmaceutical preparations, surgical 
appliances, &c. V. Carriages, vehicles, and their 
fittings. VI. Hygiene, lighting, heating, venti- 


lating, &c. VII. Textiles, fabrics, and clothing. 
VIII. Musical, photographic, and optical instru- 
ments. IX. Education and science. X. Naval 


and military, ordnance, ug vo apy: int- 
ing, sculpture, engraving, lithography, architec- 
ture, and decoration. Particulars can be obtained 
from the Assistant Commissioner for Commercial 
Section, 20, Victoria-street, London, and from the 
manager, Crystal Palace. 


Tue AccIDENT ON THE New YorxK CENTRAL 
RalLway. 


Our readers will remember that on January 8 a 
very serious accident occurred in a tunnel on the 
New York Central Railroad. One train came to 
rest in the tunnel, and although the signals were 

ut to ‘‘danger” behind it, a second train ran into it 

rom behind, killing some fifteen passengers and 

injuring many others, The explanation put for- 
ward to account for the occurrence was that the 
signals were rendered invisible by the clouds 9‘ 
steam and smoke, and that the driver of the second 
train ran past them in ignorance. It is quite 
certain that the driver did run past the signals, 
though it has not yet been proved that they 
were invisible. Whatever the explanation, the 
matter is not reassuring to gers, for it is 
quite conceivable that like conditions may re- 
occur at any time, with a like result. It needs 
ing arrange- 


J.|a radical change, either in the signalling 





ments or in the method of working, or in both, 
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to remove the evident causes of danger. Fortu- 
nately, it does not take long in America to 
devise a remedy when an evil is demonstrated; 
and so we learn on January 16 the directors 
of the company determined to take steps to 
remove all the suburban traffic from the tunnel, 
and to lay down for it an entirely new station. 
This traffic is to be worked by electricity, and if 
this method of traction be found satisfactory, it will 
also be applied to the main line traffic. The action 
of the directors furnishes an object-lesson which may 
be recommended to some of our southern lines 
for study. Within a week of the accident they de- 
termined to raise seven millions sterling, of which 
three-and-a-half millions are to be allotted as soon 
as possible and the remainder when required. As 
the stock bears a premium of 25, the actual sums 
will be one-fourth more than the nominal amount. 
The tunnel was built under legislative conditions 
of a strictness of which we have no knowledge 
here.. The design was got out and the construction 
effected by a board of four engineers, of whom only 
one was connected with the company, the others 
representing the city and the State. The plans for 
its construction and the power to be used were 
fixed by law, and neither can be altered without 
legal sanction. It is determined. to apply to the 
legislature for amended powers, and if these are 
obtained great alterations will be made. Plans 
are being prepared for the enlargement of the 
facilities of the Grand Central Station, and changes 
in the methods of using the Park-avenue tunnel. 
The company would prefer to abolish the tunnel 
and make in its place an open cut, but it is feared 
that the opposition will be insuperable. It has, 
therefore, been determined that the most practic- 
able plan for dealing with the enormous passenger 
traffic concentrated in the Grand Central Station 
will be the construction of a loop station under the 
present one, so that the suburban trains may be 
operated by electricity through the existing side 
tunnels. In this way the capabilities of the line 
would be nearly doubled, and the central tunnel 
will be relieved of the greater part of its traffic. 
The change will necessitate great interference with 
Park-avenue, in order to lengthen the approach to 
the station, and also the construction of tunnels 
underneath portions of 43rd, 44th, and 45th-streets, 
Park, Vanderbilt, and Depew-avenues. These 
changes will render obligatory the purchase of a 
large amount of property, in order to provide a new 
location for Park-avenue. 


Hyaiene In German AccUMULATOR WoRKS. 


The German law of May, 1898, concerning the pro- 
tection of the employés of electric accumulator 
manufactories, was first complained of as too strict, 
but it seems to work well. Up to that time, the 
general regulations affecting lead workers had not 
infrequently been evaded. ‘Che new law placed the 
workers under especial medical control. Men 
have to be examined before entering upon duty, 
and their state of health is regularly booked. 
Females and youths are admitted in certain. de- 
partments only ; children are altogether excluded. 

aths are provided, as well as special garments 
and caps; no food is to be consumed except in 
the proper dining-rooms. Floors of wood and 
linoleum and wall papers are not tolerated in rooms 
where dust can be produced ; wooden shelves are 
not prohibited, however. The zinc used for gene- 
rating hydrogen must be pure ; good ventilation is 
to be arranged for, and pasters must not be occu- 
pied for more than eight hours daily, with suitable 
intervals. According to the official reports of the 
trade inspectors, there were in Prussia in 1900 alto- 
gether thirty accumulator works, occupying 2138 
grown-up males, 21 females over 16 years of 
age, and 37 youths from 14 to 16 years of age 
(one of these youths was a girl): a total of 2196 
employés. Women are employed only in two 
works, youths in six. On the whole, the firms 
are ready to meet the wishes of the inspectors, and 
there has been very little friction. New plants 
are designed on approved lines, with due regard to 
sanitary measures ; but there are some old small 
works, in which ventilation and other things leave 
something to be desired. In Aachen, for instance, 
a manager had to be punished because he kept the 
pasters at work for twelve hours. A Potsdam firm 
also exceeded the eight hours’ limit. On the other 
hand, Berlin and Charkstheuberg firms complain 
that their employés will not wear the special caps 
and garments and respirators, and will partake of 
food in the ordinary working rooms. A good deal 





depends, of course, in such cases on the style of 
the respirators. One factory in Potsdam had 
started to use warm, fresh air for ventilation by 
displacement, instead of drawing the acid vapours 
off, with satisfactory results. In Witten the num- 
ber of hands had been increased by one half, but 
no distinct case of lead illness was reported. A 
doubtful case of anzsthesia of the arm muscles was 
reported, in which an open-air treatment was 
applied with success. We quote the figures for 
agen, in Westphalia, the home of some notable 
accumulator works. The number of employés had 
remained steady during the last three years, it will 
be seen, but there is a very decided decrease in the 
number of cases of lead poisoning ; no fatal cases 
are reported. The columns state the number of 
employés, cases of illness, and the number of days 
during which the patients were on the sick list : 


Employés. Cases. Days. 
1897. 715 40 721 
1898... a 939 18 292 
1899... Py 931 9 153 
1900... ae 932 6 88 


The effect of the new regulations which became 
valid in 1898 is very marked. As regards the dif- 
ferent departments, we find the following figures 
applying to the year 1900 : 

Cases. Days. — 


Hands in foundry... 
9 soldering 
department $2 
Hands in pasting de- 
partment... aS 
Handsin plateclean- 
ing department... 
Hands in packing 
and storing ... 42 _ —_ — 
The statistics justify the hope that, with proper 


1 10 10 
3 57 19 
2 21 11.5 


S$ S$ & 


& 


care and forethought, lead poisoning may altogether | }, 


disappear from accumulator works, and this should 
induce the authorities strictly to enforce the law. 
There is, in this case, no danger of stifling a new 
industry in need of protection. 





THE PHYSICAL SOCIETY. 

At the ordinary meeting held on January 24, Professor 
8. P. Thompson, president, in the chair, a paper on ‘‘ The 
Factors of Heat” was read by Mr. James Swinburne. In 
all branches of physics, except heat, onerey is divided into 

irs of factors. Heat is generally thought of as a sort of 
indivisible energy, and is nob split into factors, bub is 
treated as a whole, so that we have conductivity for heat, 
capacity for heat, specific heat, &c. ot for heat and 
specific heat are also taken, when they include external 
work, —- ressure, for ne 80 i os 
capacity is reckoned as capacity for energy which is 
ae partly in the body or substance. "% little is 
heat realised as energy, that ib has its own unit, 
so that equations involving other forms of energy 
with it need to be complicated with a coefficient. 
Temperature might be a factor of heat, but there is no 
corresponding quantity factor. Thereis no unit of tempe- 
rature ; it is measured in d which have no proper 
connection with anything. Temperature is sometimes 
treated as a tension factor with heat as the quantity 
factor, as when heat is said to run down temperature. 
Heat is thus regarded as its own quantity factor. Entropy 
is sometimes incorrectly used as the quantity factor corre- 
sponding to gs ong Entropy is at present indis- 
pensable as a function involving information as to 
whether heat has been, or might have been, converted 
into work. The author discusses ‘“‘chy” as a ible 
factor for use with absolute temperature, where chy is a 
quantity factor such thav when multiplied by the tem- 
perature at which it is added or withdrawn, gives the 
energy added or withdrawn. In the @, x system capacity, 
specific capacity and conductivity vary inversely as the 
temperature. These factors are not analogous with the 
factors of other forms of energy, and are not convenient. 
The energy of heat is therefore split into 7 *, where 
T is proportional to the square root of the temperature, 
and is called by the author ‘‘tasis.” The other factor, 7, 
is called ‘‘ posot.” In any gas tasis is proportional to the 
effective velocity, and posot to the momentum. ‘Tasis 
and posot are analogous to the tension and quantity 
factors already in successful use, and indispensible in the 
treatment of other forms of energy. Conductivity of 
posot follows Ohm’s law, and the capacity of a body for 
posot is constant. z 

Professor Everett said the author of the paper had 
made a bold attempt to pub the theory of heat on a better 
foundation. One objection to his proposals was that the 
two new variables, tasis and posot, were not independent, 
at all events in dealing with a perfect gas. The energy 
of the gas being A mv?, tasis was a by v and 
posot by mv. There was thus only one independent 
variable (for mis a constant mass) and arbitrary variations 
in the condition of the gas could not be represented. 
Another objection was the dubious nature of posot. Posot 
was described as momentum ; but the total momentum 
of the gas was zero, its centre of gravity being at rest. 
Momentum as a determining element in physi 
phenomena was always a vector, and yet posot was 
a . It was not even the mass multiplied by 
the arithmetical average of velocity; for v was not 


cal | miles of new track, Oklahama ran 





the rea of velocities,-but the velocity of mean 
square. © claimed simplification of the law of conduc- 
tion rested on the erroneous assumption that the conduc- 
tivity of a metal is inversely as its absolute temperature. 
He thought the proposed c involved loss of simpli- 
city without compensating advantage, and had been sug- 
gested by an undue desire to imitate electrical methods in 
the treatment of heat. 

The secretary read a letter from Professor G. H. Bryan, 
in which he said that the author’s system was very diffi- 
cult to understand from his paper, Sut when reduced to 
its simplest terms it appeared to posses3 great disadvan- 
tages in comparison with the conventional method of 
thermodynamics. Mr. Swinburne’s proposal to putd V 
= Td x, where x is what he calls ‘‘chy,” had the dis- 
advantage that d x was not a perfect differential, and the 
value of x for any body depended not only on its actual 
state, but also on its past history. 

The same thing occurred when tasis and t were used, 
as d ™ was nota perfect differential, and the two quan- 
tities seemed more inconvenient than chy. The paper 
overlooked —_ of vital importance, and contained a 
great deal of irrelevant matter about standpipes and re- 
servoirs. It would be interesting to know whether the 
heat element d Q (not the total variation of energy, d + 
uscd in the paper in defining tasis and posot) could be 
put into the form q! d p, where q' is of the dimensions of 
ba 1 and dp of the dimensions of momentum. 

Dr. Donnan said that Mr, Swinburne’s objections to 
entropy as a factor of heat energy seemed, at any rate as 
far as reversible operations were concerned, to be based 
either on a misconception or on some novel conception of 
the real significance of such factors. All that was really 
known was that the ‘‘ actions” of the external world on a 
o— system could be expressed in reversible thermo- 

ynamics by differential terms of the form i dm, where i 
and m were parameters of thé system. In eral the 
separate terms were not perfectdifferentials, and the futility 
of an attempt to give a false reality to what were merely 
mathematical functions suitable under certain conditions 
had been pointed out by Planck. The su tion to 
replace temperature by its square root, so as to bring heat 
energy into line with electrical and kinetic energy, had 
already been made by Mach. In dealing with irrever- 
sible actions, the author claimed that the phenomena of 
eat conduction could be represented as a flux of posot 
along a down gradient of tasis according to the same law 
as a flux of quantity of electricity along a down gradient 
of potential. He pointed out that it was not necessary 
to abandon entropy to achieve this result, as Wiedeburg 
had shown that by making some very simple and plausible 
assumptions, ib was oes to bring entropy into line 
with other quantity factors, so that the <a of a heat 
isolated system remained constant, and the flow of heat 
could be represented as an entropy’ flux obeying a law 
analogous to that of Ohm’s. 

Mr. Macfarlane Gray said that he had found the paper 
difficult to understand. Such expressions as: ‘‘ bub the 
gas has increased its entropy by H/@ collected in the gas 
and caught there,” *‘ the gas loses ones, ** a flow of 
entropy” were strange to him, his idea being that there 
is no et tad in an: Lan ee in Nope — is ib 
&@ property or a quality of any 'y, but only u 
a diagrammatical representation of the related heat 
states of a body of unit mass according to a systematised 
mental conception. He thought temperature and entro 
were sufficient for this purpose, and he could see no ad- 
vantage in the factors proposed. From certain state- 
ments in the paper he had concluded that chy was the 
specific heat of the working substance, but there were 
other statements inconsistent with this conclusion. He 
had, with what he had taken tasis to be, constructed a 
diagram to ascertain how the system proposed differed 
from the #,¢@, method. Starting with tasis Se ge gr 
to the square root of the temperature, he had not in- 
quired what posot might be, use with heat en 
and one ordinate fixed, the other would declare itself, On 
this new diagram a graph is nota series of state points, 
and a cycle performed thermodynamically is not a closed 
curve. 

In the vapour field the adiabatics are sloped curves and 
the dryness fraction is measured in the same way as on 
the old diagram. In thegas field he had set out problems 
similar to the illustrations in the paper, and found that 
the features were the same, so that he thought he had 
operated with the same posot, although undisclosed. 

Mr. Swinburne, in reply to Professor Everett, said 
that 7 and 7 were only proportional when the capacity 
was constant. The factors proposed were not only 
analogous to those used in electricity, but also to those 
used in other branches of physics. Professor Bryan had 
discussed what ought to come in a subsequent paper ; and 
evidently thought the subject should be commenced by 
dealing with generalised co-ordinates, whereas he (the 
author) had started simply, and on that account 
used stand-pipes and perfect as illustrations. 

He remarked that although some members had found 
the paper difficult to follow, others had complained that 
it was too simple, 

Mr. Eustace Large then exhibited some twinned 
crystals ef selenite, and the society adjourned until 
February 14. 





New American Rartroaps.—The length of new Ameri- 
can{railroad built in the United States last year was 4518 
miles, as compared with 4804 miles in 1900. The new 
lines carried out last year were built by 342 companies ; 
the ne number of constructing companies in 
1900 was 286. Texas led the way last year with 537 
, Oklaham ing second with 398 
miles, and West Virginia third with 266 miles. No new 
lines were built last year in Connecticut, Utah, New 
Hampshire, and Nebraska. 





Sieh aE ht Sn eae aren ag Menon el te eee 


east ciedee 


ee eae! Ses eee 


Fann ot Ag ind 82 


| 
‘ 
H 













158 





ENGINEERING. [JAN. 31, 1902. 








BEARDMORE ARMOUR-PLATES. 


Messrs. William Beardmore and Co., Glasgow, 
half of whose shares have been purchased by Messrs. 
Vickers, Sons, and Maxim, Limited, an arrangement 
which must prove advantageous alike to the nation 
and to the parties immediately interested, have for 
some time been perfecting a process for hardening 
armour-plate which has given splendid results in 
recent tests, as will be appreciated by examination 
of the engravings we reproduce on this and the 
opposite pages, made from photographs taken of the 
front and back of 6-in. plates; the one tested in the 
early days of the process, and the other a few months 
ago specially to determine the limits of resistance. 

The earlier plate, shown by Figs, 1 and 2, was 
attacked by a 6-in. breech-loading gun firing Holtzer 
projectiles with a charge of 48 lb. of E X E powder, 
the pressure varyin Tandene 15.2 and 15.5 tons. 
The Teshing was 4 ft. 10 in. at top and bottom and 
5 ft. 10 in. in the centre, and was secured by eight 
bolts. It will be seen from the tabulated results ap- 
pended to the views that the crack showing on Fig. 1, 
from the bottom to the indent made by the first shot, 
was the result of the second round, and that the third 
round caused a crack from the point where the first 
shot struck to the right edge of the plate, the same 
cracks being paar Bos | in the succeeding rounds; but 
otherwise the plate stood well, all of the projectiles 
being broken up. : 

The plate tried quite recently--8 ft. 6 in. by 6 ft. 6in. 
-—gave splendid results. It was made according to 
Beardmore’s latest process, was 6 in. thick, and was 
attacked by a Vickers’ 6-in. gun, with increasing 
charges, the idea‘ being to ascertain how much the 
plate could stand. The arrangement of the backing 
is clearly shown in Fig. 4. The first round, with a 
striking energy of 2764 foot-tons, was broken up; nor 
did the second round have any effect. The third shot, 
of 2912 foot-tons, was similarly broken up, the point 
remaining fused in the plate. The fourth shot, at 
3280 foot-tons, got further home, the penetration 
being about 3 in., as compared with 2 in. in the 
previous round; and while the fifth round, at the 
exceptionally high energy of 3550 foot-tons, got 
through the plate, it had all its energy spent, as the 
nose of the projectile is barely discernible through 
the back ekin of the plate. No crack was made, 80 


that the plate may almost be pronounced as invulner- |: 


able in ordinary conditions of warfare. 





THE TREATMENT OF SEWAGE. . 

At the ordinary meeting of the Institution of Civil 
Engio held on Tuesday, January 28, 1902, Mr. 
Charles Hawksley, President, in the Chair, the papers 
read were: ‘‘The Sewerage Systems of Sydney, N.S. W., 
and its Suburbs,” by Mr. J. Davis, M. {nst. C.E., and 
‘The Bacterial Treatment of Trades Waste,” by Mr. 
W. Naylor, Assoc. M. Inst. O.E. Mr. Davis said 
the sewerage works of Sydney were now nearing com- 
pletion, having involved an expenditure of 3,300,000/. 
Some 400 miles of sewers were in use, serving a popula- 
tion of 290,000; bub these figures would be largely in- 
creased with the extension of reticulation. The main 
systems, at a final cost of about 4,000,000/., would 

rovide for a prospective population of over 1,000,000. 
Good gradients prevailed, but the old town sewers 
had run directly along valley lines to the harbour, 
causing such pollution that a Sewage and Health 
Board had been appointed by the Government in 1875 
to advise on, amongst other matters, the sewerage 
question. The scheme submitted in 1877, after revi- 
sion by Mr. (afterwards Sir William) Clarke, had 
been carried out during the next decade by the De- 
partment of Public Works. The “partially combined ” 
system had been generally adopted in Sydney, as 
the nature and extent of the closely-built areas had 
rendered it most necessary to admit to the sewers the 
fouled rain-water from a certain catchment of roofs and 
back yards. Apart from its general desirability im other 
respects, this course had besn advisable also because the 
sewers involved in any case long tunnels through rock, 
and an increase of the s‘zes to provide for a restricted 
rainfall flow entailed relatively small additional outlay. 
A daily sewage-flow of 75 gallons per head had been 
assumed for the closely-populated areas, while for the 
suburbs the allowance had been 50 gallons, the sewers 
having been designed to ramove half the daily flow in 
six hours. The rain-water catchments had been fixed at 
100 square feet or 200 square feet per head, a rainfall of 
2 in. in 24 hours having been taken as the basis of 
calculations. To carry off surfaxe-water generally, open 
or covered concrete storm-channels been built along 
the natural waterways, and these were used as storm- 
overflows for the sewers where necessary. 

Two drainage areas, northern and southern, falling 
respectively to Port Jackson and Botany Bay, were first 
dealt with, The northern area, afterwards extended to 
8000 acres, was intercepted by an oviform main sewer, 
now 9 miles long, mostly constructed of concrete, in 
tunnel through rock, and running eastward with a 

ient of 1 in 1509 to an ocean outfall at Bondi, where 
it terminated with a cross-section of 8 ft. 6 in. by 7 fb, 
6 in. Provision was made at this outfall to minimise 
the effects of wave action. Ata point 200 ft. back from 
the cliffs the sewer, from a level of 7 ft. above mean high 
water, dropped into a basalt-faced chamber, across which 


TESTS OF BEARDMORE’S ARMOUR-PLATES. 





Fics. 1 anp 2. 6-In. PLate TRIED By THE British ADMIRALTY ON Boarp THE * NETTLE.” 


Resvrts or TriaL ov BearpMORE 6-1N. Eartter Prats (Fics. 1 and 2). AtT?fackeD BY 6IN. Gun, 
Frrinc Houtzer ProJEctites. 


| 
| |Remarks (stat- 

















| Evevatior| Pres- Point of Result on Baek Effect of Strik- | m8 Tempera- 
Round. | ; Effect cn Front of Plate. 
of Gun. | sures. | Strikiog. of Plate. jing on Projectile Muzzle Veloolty 
| | and Energy} ). 
|deg.min.| tons | | | | 
1 30, 0 | 15.5 (2 ft. from |Penetration. — Displacement cf Plate. — Size of Projectile |femperature of 
| | right edge | plate, 13 in. by 13 in., partly drawn | bulge, 13 in. by _brcken upinto | mag., 59 deg.; 
| and 2ft,from | back ; depth of indentation, } in. 134 in.; height, | three large | air, 61 deg. 
| | bottom | Plate driven back locally. Size of | 1} in. pieces and | Powder.—Mk. 
injury, 2 ft. by 1 ft. 8 in. Backing.--Size of several small | IE XE 
indent, 174 in. | ones. 
by 13} in. ; depth, 
in. 
2 23 0 15.4 |? ft. from |Penetration.—Size of injury, 12 in. |Plate.—Size of Projectile |Lot 332. Datr, 
leftedge and | by 12 in.; depth of point of core | bulge, 13 in. by broken up| Jan. 8, 1895. 
| 2 ft. from | from face of plate, jin. Plate | 134 in.; height, into four large | Mk. 1950. E 
| bottom | cracked from bottom up to round | J§ in. pieces and | 2663. 
| | 1. Scales broken off left edge of |Backing.—Siz2 of | several small 
| plate. | indent, 154 iv. | ones 
| if 15 in.; depth, 
| | | in, | 
3 5 30E| 15.2 |2 ft. from top |Penetration.—Diameter of displace- Plate. —Size of Projectile 
| and 2 ft. | ment, 13 in. by 13 in.: plate set , bulge, 14 in. by | broken up. 
| from left | back locally; depth from core to | 13 in.; height, 
| edge. | face of plate, 4 in. Plate cracked | 1} in. 
| from right edge to injury of round |Backing.—Size of | 
| 1. Slight scaling of left edge of | indent, 13 in. by | 
| ey Diameter of injury, 24 in. | 13} in. ; depth, 
| by 15 in. | fin. 
“ 5 20 EF) 15.25 2 ft. from top |Penetration.—Point of core protrud- |Plate. — Size of Projectile 
j} and 2 ft. | ing from face of plate, 1 in.; dia- bulge, 134 in. by | broken upinto 
} from right | meter of displacement, 12in. by | 13 in.; height, | four large 
edge | 12in ; size of injury, 25 in. by | 1ys in. | pieces and 
12 in.; crack of round 1 further |Backing.--Size of several small 
| | developed. indent, 12 in. by | ones. 
13in.; depth, fin. | 
5 2 80 E| 15.25 |3ft.fromside, Penetration.—Diameter of injury, |Plate.—Size of Projectile 
4 ft. from | Min. by 14in.; point of core pro- | bulge, 12 in. by | broken up into 
top or bot- | truding from face of aac 1} in. | 124in.; height, | three large 
tom. Plate cracked slightly between | 1,', in. | and several 


Backing.—Size of | small ones. 
indent, 13} in. | 

by 14 in.; depth, 

} in. 


| rounds 1 and 2, and also a cir- 
cumferential crack at top of round 
| 2. F 
' i 








& strong weir was built. Passing through apeaie 8 in| screening and precipitation, the sewage was carried by a 
this, the sewage reached the sea by two 8 - y-inclined | siphon across Cook’s River and treated by intermittent 
outlet tunnels, which were so disposed that in the | downward filtration on a suitably prepared sandy area of 

severest gales one was free, and the waves rushing up | 300 acres. 
either were repelled by the weir, causing no retardation,| Besides these two systems, which provided for a pro- 
while the sewer above was quite protected. Massive | spective population of 350,000, a third had been initiated 
cross-sections of concrete and brickwork resting on hard- | in 1890 to serve the western suburbs, which covered an 
wood platforms had been necessary where the sewer | area of 22 square miles. The present population was 
pierced a large sand drift. In the city, 5 miles from the | about 210,000, but a prospective number of 420,000 was 
outfall, there was an inverted siphon of 3-ft. 9-in. iron | provided for by the main sewers which had m com- 
ipes in duplicate, which had worked well. This could | pleted under the author’s supervision, and had an aggre- 
emptied for scouring to one of the low-level pumping | gate length of 24 miles. This system was based on the 
stations. Over two valleys west of the city the main | scheme prepared in 1888 by Mr. G. H. Stayton, M. Inst. 
sewer, 4 ft. 6 in. by 3 ft. 6 in., was carried on handsome | C.E., then an officer of the department. Three inter- 
—-— lightly built of concrete on the Monier system. | cepting sewers united near Cook’s River, their siz:s being 
he southern area, about 1300 acres, was intercepted | respectively 6 f0. 8 in. by 5 ft. 8 in., 5ft. Gin. by 4 ft. 6in., 





by a 5-ft. 6.in. circular sewer, ey in embank- | and 7 ft. 8 in. by 6 ft. 8in. From this junction a triplicate 
ment with a gradient of 1 in 1320 to Botany, where, after | 6 ft. circular outfall-sower ran southward, with a gradient 
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TESTS OF BEARDMORE’S ARMOUR-PLATES. 
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For Description, see opposite Page.) 








Resvtts oF TriraAt of BearpMore’s Latust Prats (Fics. 3 anv 4). 


Fics. 3 anp 4. 6-In. Puate Testrep to Ascertaty Limits or Resistance. 





Round. 


| 


Striking 
Velocity. 








foot seconds 
1996 


1996 


2177 


2261 





Striking 
Energy. 


2764 


2764 


3280 


foot-tons | 


ATTACKED BY Vi0KERs’ 6-In. GUN. 





EFFECT. 





| Projectile completely broken up. Point left fused in plate. Slight scaling round point 
| of impact, the extent of which was 20 in. horizontal measurement and 18 in. vertical 
| measurement. No cracks, 

The velocity obtained was identical with first round, and the effect on the plate was the 

| game. The projectile was completely broken up. There were nocracks. The extent 
of injury by scaling was 17 in. horizontal measurement and 17 in. vertical measutement, 
It wag then decided to increase the charge, and round 3 was fired. 

Che effect of this round on the plate was very similar. The projectile was completely 
broken up, the point remaining fuzed in the plate. The extent of injury by scalin: 
was 19in. horizontal and 19 in. vertical measurement. It was then decided to in- 
crease the charge again, and round 4 was fired. 

This time there was rather more penetration, this being, as far as could be measured, 
about 3 in. as against 2 in. in previous round. The projectile was completely broken 
up again, and the point remained fuzed in the plate. The extent of injury by scaling 
was 22 in. horizontal and 15 in. vertical. There were no cracks. After round 4 
was fired, it was decided to fire with a considerably increased velocity to try and 
ascertain the limits of resistance of the plate. 

This round completely perforated the plate, but the projectile, after perforation, had 
apparently lost all its energy, as although it = broke the skin-plate at the back, 
it failed to pass through it, and the whole of the front nt of the projectile could 
be seen lying between the skin-plate and the wood backing. The extent of inju 
by scaling was measured as 224 in. vertical and 16 in. horizontal. After this round, 
surface cracks were found on the plate extending from the point of impact of round 1 

| to that of round 2. Also another from point of impact of round 1 to the top of 
the plate—one going approximately to the centre of the plate, and the other to 
18 in. from the left top corner. Also from round 1 to left edge of plate and from 

pee 5 to — edge of plate, 2nd from round 3 to lower edge of plate ; these were 
surface cracks. 





of 1 in 1700 to Rockdale, where the sewage was treated 
by intermittent downward filtration through sand, the 
trate passing into tidal waters. This oubfall-sewer cost 
about 232,000/. Nery low marshy ground, it included 
14 mile of aqueduct t of concrete, with arch-rings of 
brickwork. Over two lengths, the sewers in the form of 
wrought-iron tubes were carried across intervening rivers 
pe ay ang 
e sewage from Pyrmont, a populous low-lev lb o 
1600 acres fronting the harbour, was collected and rais 
to the northern gravitation system by seventeen pumping 
stations, These were underground bers of cast iron 
or concrete. Vertical two-throw or three-throw plunger 
pumps were driven by compound-wound electro-motors of 
8 horse-power to 58 horse-power, the plants being in 
duplicate. Energy was distributed from a con g- 
house erected over one of the stations, and from this 
centre the whole system was cag oe and governed. 

A valley of 78 acres at Double Bay was sewered on the 
Shone system, the discharge being raised to the gravita- 
tion system from four underground ejector stations. Com- 

d air was supplied from a small power-house where 
two Parker shunt-wound motors of horse-power ac- 
tuated each a horizontal met. Energy was 
derived from the tramway works, but a ea ttery 
of 250 Epstein cells was also provided. he whole 
system was rendered automatic by a specially-designed 
hydraulic and pneumatic gear, governing a series-parallel 
controller, so that the motors were stopped while a normal 
working pressure for the ejectors was maintained in the 
’ air mains, and were started only when required. 

Marrickville, a low basin of 1300 acres, with a popula- 
tion of about 20,000, was drained by two miles of sewers 
converging to a pumping station, whence the sewage was 
lifted into the western gravitation system. For nb 
veed the plant, which had been supplied and installed by 
Messrs. Hathorn, Davey, and Co., of Leeds, consisted 
of three Cornish boilers and two horizontal compound 
engines, each of the latter driving two vertical single- 
acting plunger pumps, capable of raising 35 gallons per 


second. 

The suburbs of North Sydney, Mosman and Willoughby, 
were drained by a gravitation — Aw gerne for a pro- 
spective } pgm of 80,000. The outfall sewer, 4 fo. 6 in. 
by 3 ft. 6 in., discharged at Willoughby Bay, an inlet of 

iddle Harbour, where the sewage was treated by i- 
— and filtration. The sludge was pressed and then 

urnt in destructors, whilst the effluent from the settling 
tanks was distributed over filter beds, for which 8 acres 
of the bay had been reclaimed and filled in with sand to 
a depth of about 5 ft. The beds were underdrained by 
perforated pipes laid in coke breeze, which discharged 
into tidal water. Most satisfactory filtrates were obtained. 
At the seaside township of Manly, a gravitation system 
with an ocean outfall had been completed. 

Two septic tanks and three Dibdin filters were in use 
at Rookwood Asylum, and treated successfully a flow of 
about 50,000 gallons per day. Tanks and filters were of 
concrete, the former being roofed with light Monier 
arches and thoroughly trapped. Glazed inspection- 
windows were built in, and internal pressure was 
vided against by water-sealed air-vents. The filters 
@ special automatic alternating gear, and were filled with 
fine coke-breeze topped with gravel. The success attained 
had led the author to initiate similar works at Chatswood, 
a large northern suburb, where there were three septic 
tanks, each of 107,000 gallons capacity, and four filters. 

Reticulation and house connections been carried 
out on the most modern principles. Some 300 miles of 
sewers were effectually ventilated by 3000 induct and 
exhaust shatts fitted with suitable cowls. These works, 
as well as the maintenance and financial administration 
of the systems, devolved upon the Metropolitan of 
Water Supply and Sewerage, on which the Government 
and the Municipal Council were represented. 

The second paper dealt with the general experience 
already obtained in connection with the treatment of 
domestic sewage containing trades waste. The author’s 
conclusion was that in only two cases—first, with sewage 
containing an abundance of trades waste, consisting 
largely of starch or starchy — such as that from 
breweries, distilleries, bleach works, dye works, and 
calico-prinb works, and, secondly, with trades waste 
charged with free chlorine—was there difficulty of any 
but a mechanical nature in treating such sewage and waste 


terially. 

The ecli-pestetiion of certain samples of manufac- 
turers’ waste on standing had suggested the experiment 
of trying colour-shop waste from calico-print works. 
brewery waste, &c., on an active bacterial filter. Ith 
been found that, although a certain amount of disinteg- 
ration took place, ‘it was accompanied by ‘* souring,” and 
the effluent was unsatisfactory. This ‘‘souring” had 
been found to be prevented by preliminary contact with 
putrid oa. or sewage sludge, which probably resulted 
in the introduction of more active and competitive fer- 
ments than the lactic acid or other acid ferments. The 
preliminary treatment in the tank therefore might be 
termed not so much “‘septic” as ‘‘anti-souring.” A 
trial had been made with starch-paste only, and a table 
of results and methods of examination was given in the 
paper. This -had resulted in a trial of liquors from soda 
oa as kiers in a bleach works, with very satisfactory 
results. 

Works on a large scale had then been pub down at the 
mill of Messrs. Peel, Tootal, and Oo., Accrington, and 
the paper gave the results of working there, with a plan 
of the tanks. The most noteworthy feature was that the 
presence of free chlorine before contacb with putrid 
cowage did not interfere with the final] effluent. This 
had led to a trial with paper-works waste at the mill of 
Messrs. Wiggins, Teape, and Co., Chorley. 





Experiments with crude beer had toca made, both 
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with and without the anti-souring arrangement, and the 
results were given, as well as those from an installation 
on a large alt, which had followed the treatment of the 
waste at the brewery of the Hook Norton Brewery 
Company, Banbury, A plan of this plant also accom- 
panied the paper. 








HEALTHINESS OF GAS-LIGHTING. 
To THe Eprtor oF ENGINEERING. 

S1r,—Will you kindly allow me to supplement the 
letter in your last issue upon the above subject, as 
follows : : 

Blackened ceilings from imperfect combustion of the 
gas — flat-flame burners are now practically over- 
come or abolished by the use of incandescent gas burners. 
Where the latter (or even electric light) are used, the 
blackening of the ceilings is caused by the current of hot 
air impinging on the ceilings above, and there collecting 
and depositing the dust particles floating about in the 
atmosphere of every town or its vicinity. In the case of 
incandescent burners, this is easily avoided by the use 
of screens suspended over the chimneys. One important 
feature in the healthiness of gas light is that the air— 
by no means an inconsiderable amount—which is —— 
through every gas burner is sterilised pf the heat, an 
any disease germs existing in it are thereby destroyed. 

The heat 9 gas in winter is most beneficial in bed- 
rooms, bath-rooms, tank-rooms, passages, &c. All bed- 
rooms should be provided with a gas-stove, which is 
always available in case of colds or emergencies. 

In wine-cellars a gas jet kept burning is the best 
method for desiccating the air and keeping it at one 
uniform temperature, and thereby retaining the contents 
in the best possible condition. 

Yours, &c., 
Epwarp A. Harman, M. Inst. C.E. 

Huddersfield, January 25, 1902. ' 








PrrsonaL.—Mr. J. W. Earle, who has for 12 years past 
been in charge of the British establishments for the sale 
of the Remington typewriter, has now been appointed to 
the supreme control of the interests of this machine 
throughout the world, and has accordingly proceeded to 
New York.—It is announced that the firms of Messrs. 
Guest, Keen, and Co., Limited, and of Messrs. Nettle- 
folds, Limited, have decided to amalgamate, the new firm 
being known by the style of Messre. Guest, Keen, and 
Nebttlefolds, Limited. The amalgamation will take effect 
on March 31 next. Ib will be remembered that Messrs. 
Guest, Keen, and Co., Limited, have already absorbed the 
undertaking of the Dowlais Iron Company. and of the 
Patent Nut and Bolt Company, Limited.—The Unbreak- 
able Pulley and Mill Gearing Company, Limited, of Hyde 

Engineering Works, West Gorton, Manchester, 


inform us that their Nottingham agents—Messrs. E. L, | 


Gowthorpe and Co.—have removed to new premises in 
Victoria Buildings, London-road, Nottingham, adjoining 
the Great-Northern and Midland Railway stations. Their 
Newcastle agents—the J. C. Nicholson Tool Company— 
have also removed, their new address being City Road 
Tool Works, Newcastle-on-Tyne. 





CaTaLocuEs.—We have received from the Cruse Oon- 
trollable Superheater Company, of 5, Blackfriars-street, 
Salford, a pamphlet dealing with the use of superheated 
steam in general, and in particular with their special 
forms of superheaters. Somewhat elaborate tables of the 

roperties of steam are included in the pamphlet.— 
Neeors. Frederick Jones and Co., of Perrin-street, Kentish 
Town, N.W., have sent us a catalogue setting forth their 
methods of applying silicate cotton as a covering for 
boilers and steam pipes, and giving particulars of tests 
showing the high degree of efficiency attained in pre- 
venting loss of heat. — Messrs. James Armstrong and 
Co., Limited, of 116, Queen Victoria-street, E.C., have 
issued a new price-list of the different sizes and pat- 
terns of their ae steam trap. — A capitally- 
printed catalogue has issued by Messrs. J. Stone 
and Co., of Deptford, S.E, describing their system of 
electric lighting for railway carriages. In this system 
each i carries its own generating plant and accu- 
mulators, the latter being automatically switched into the 
lighting circuit as the speed of the train slackens on ap- 

roaching a stopping station.—We have received from 
Ricsers. Roberts Brothers, of 319, Corn Exchange-buildings, 
Manchester, a catalogue of a number of labour-saving 
Amongst these we note a universal disc grinder, which, 
from the samples of work done, shown in an accompanying 
illustration, is evidently a useful tool ; though it is, we may 
observe, very imperfectly described in the letterpress.— 
The tine Company, Limited, of 95, Neate-street, 
London, 8.E., have issued a new price-list of their speciali- 
ties, which include belting. hydraalicri valves, and h 
all made of dermatine.—The Allis-Chalmers Company, o 
Chicago, have sent us a copy of their new catalogue of 
hoisting engines and accessories. eng different kinds 
are illustrated, whilst their princi eatures and the 
reasons for any panes in special cases are explained 
in the letterpress.—A diminutive but neatly-arranged 
catalogue of dynamos, motors, and accessories has just 
been issued by the Tangye Tool and Electric Company 
Limited, of Birmingham—Messrs. Herbert Morris an 
Bastert, Limited, of the Empress Works, Loughborough, 
have issued a new catalogue of overhead cranes, of which 
they keep some 400 or so in stock, of which some are of 
as much as 36 ft. span. The firm state that their endea- 
vour is to sell from stock, and that therefore they make 
each size and type in batches of from 50 to 100, a practice 


which should resultin much saving of labour in theshops. 





MISCELLANEA. 


A course of lectures on ‘Electric Traction on Rail- 
ways,” will be delivered by Mr. Lynden Macassey, to the 
London School of Economics, 10, Adelphi-terrace, W.C., 
commencing on February 15. 


Under the title of the Acetylene Association a society 
is being formed for the advancement of the acetylene gas 
industry. The Asseciation has been recognised by the 
Board of Trade as complying with Section 23 of the 
Companies Act of 1867, and have accordingly permitted 
the omission of the word “‘ limited” from the style of the 
society. The temporary offices of the Association are ab 
11, Ironmonger-lane, E.C., where Mr. Lacey Downes is 
acting as secretary. 

Messrs. Bolckow, Vaughan, and Co., Limited, of 
Middlesbrough, one of the largest of the British iron 
companies, are reorganising their plant at Middlesbrough, 
and they have placed with the British Westinghouse 
Electrical Manufacturing Company, Limited, an order 
for electrical plant, to cost 70,000. Already a start has 
been made with the work, which, when completed, will 
be the most extensive electrical installation in the North 
of England. The overhead cranes are being converted 
into electrical of the three-motor type, and the jib cranes 
of the one-motor class. As far as possible, each machine 
will have its own motor. The company are, with a view 
to meeting competition successfully, having two new 
blast-furnaces erected, from the designs of Mr. Roberts, of 
Philadelphia. It is also intended to erect five new blast- 
furnaces, with all accesories, four of that number to be 
continually in blast and one in reserve. Eighteen or 
twenty of the present furnaces will be done away with. 
When this reorganisation is completed, the total outlay 
will be nearly half-a-million sterling. 

An interesting test of the fire-resisting qualities of 
Jarrah and Karri timbers was carried out last Wednes- 
day at the premises of the British Fire - Prevention 
Committee. In one test, a floor constructed of- 24-in. 
planking laid on 10-in. by 10.in. beams was subjected to 
a fierce fire below for a period of two hours. ‘The floor 
was loaded with three masses of brickwork measuring 
7 ft. 6 in. square in plan and eight courses thick. 
The fire was maintained by burning producer - gas 
in the chamber below, which measured 23 ft, 6 in. 
by 10 ft, by 8 ft. high. At the end of two hours 
the gas was shut off, and the floor examined. Though 
burnt through in places, ib still carried its load of tick, 
though the stability looked somewhat precarious. The 
span of the 10-.in. by 10-in. beams was 11 ft. 3 in. in the 
clear. In another test, two doors, 1} in. thick, framed 
out of Karri and Jarrah timber, were exposed to a strong 
fire in another hut. As in the previous case, this fire was 
maintained by producer-gas. At the end of 45 minutes 
the flames burst through the Karri door, apparently at a 
loose tenon, and a quarter of an hour later the whole 

pper portion of the door fell to pieces. One hour elapsed 
before the flames got through the Jarrah door, and this 
door, moreover, kept its shape better than its competitor 
through the test, as the latter had warped considerably 
before the flames got through ib. 


The determination of the fundamental unit of elec- 
trical resistance by the late Principal Viriamu Jones ranks 
amongst the most important of such determinations, 
and justly uired for bim a high position among 
physicists. This determination was carried out by means 
of a modification of the Lorenz method, and a machine 
for the purpose, on which he spent 400/., was erected by 
Principal Jones at the University College at Cardiff. He 
was, however, of opinion that improvement was possible, 
and accordingly the Drapers’ Company, in 1898, in recog- 
nition of his signal services both to science and to educa- 
tion, — to him the sum A 7007. for the — of 
more ectd apparatus. is apparatus he pro 
ultimately to set up at the National Physical Labora- 
tory, where preparation had been made to receive it. 
His illness and death prevented the realisation of these 
hopes, but the Drapers’ Company, with great generosity, 
and with the wide views which have distinguished many 
of the City companies in connection with matters scientific 
and technical, have confirmed their vote, and announced 
their intention of putting the sum of 700/. at the disposal 
of the committee of the laboratory, for the complete 
equipment of a Lorenz apparatus as a memorial to Prin- 
cipal Jones. The apparatus is to be erected under the 
supervision of Professor Ayrton, F.R.S., and the director. 
This valuable gift has been accepted by the committee 
of the laboratory. 


A deputation was received by the President of the 
Board of Trade last week, in support of the following 
proposals: 1. That it should be made possible for pro- 
moters to obtain power to take a long strip of land com- 
pulsorily for the purposes of building a new road on 
which the light railway is to be laid, and to obtain 
exemption from Clause 92 of the Lands Clauses Act ; full 
compensation to be paid, however, to the owners of 

perty for any depreciation sustained by severance. 

n estimating this compensation, any betterment to the 
property resulting from the construction of the railway 
and the road should also be taken into consideration. 
2. That promoters should also be able to obtain power to 
acquire the frontages on both sides of the new road, an 
to sell or let them for building purposes. 3. That they 
should also be able to obtain power to make roadways 
suitable for other classes of traffic, and to arrange with the 
local authorities for a contribution towards the cost of the 
same. 4. That they should be able to obtain power to 
tunnel under the roadway in and near the neighbourhood of 
large towns. 5. That it should be provided that the Board 
of Trade shall pass no scheme for laying a light railway on 
a public highway until they have satisfied themselves, on 





the consideration of the report of one of their i bors 
(as well as any evidence which may be offered by the pro- 
moters or Msgr age either that the highway is already 
wide enough for the light railway and the present and 
prospective traffic, or that sufficient provision is made in 
the scheme for widening it within a reasonable time ; and 
that such provision may be made either Gog A of a 
capital charge or by annual payments. 6. further 
provisions shall be inserted to secure the efficient upkeep 
of the surfaces of the roads upon which light railways 
have been laid. 

Competitive trials of express engines of different ss 
have recentl made on the Prussian State line be- 
tween Sten and Hanover. The distance is about 77 
miles, and the line is very level throughout, the heaviest 
gradients being not more than 1 in 300. The engines used 
were of three types, but.all very similar as to boiler capa- 
city. The best results were obtained with a four-cylinder 
compound, using steam at an initial pressure of 199 lb. 

x square inch. Of the other engines, one, built by 

essrs. Borsig, of Berlin, was designed to use super- 
heated steam, and the other was a two-cylinder compound 
of the Von Borries is Both these worked with a 
boiler pressure of 170 lb. per square inch. Each was 
tested during ten runs with a passenger train in ordinary 
service, and all were driven at their highest powers. The 
draught was regulated so as to maintain in each case a 
vacuum of 43 in. of water in the smokebox. Some parti- 
culars of the engine, and of the results obtained, are 
given below: 
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Four-cjlinder compound) 87 878.9 | 1.64 | 2607 
Locomotive with super- 

heater .. - --| 81 | 267.1 | 55.0 | 808.9 | 1.67 | 2371 
Two-cylinder compound | 76 | 252.5 | 54.2 | 754.5 | 1.60 | 2742 

















The four-cylinder compound ran remarkably steadily, 
very perfect balance of all the inertia forces being 
obtained. As a consequence it is expected that it will 
be more seldom in the shops for repairs than the other 
engines. 

An official report has been published of the proceedings 
of the conference of locomotive efficers of Indian, railways, 
held at Calcutta, by order of the Secretary of State for 
India, shortly before the Christmas holidays, under the 
— of Mr. Wolley-Dod, A.M.I.C.E. The report 

escribes standardisation, on the lines suggested by Lord 
George Hamilton, as both —- and desirable. It 
recommends that the English makers who have repre- 
sented their difficulties under the existing system should 
be invited to collaborate for the preparation of a series 
of standard designs which they consider calculated to 
meet their views, and to ensure a more rapid rate of 
delivery at a decreased cost. The series should comprise 
engines of certain types approved by the conference, and 
should not lose sight of the desirability of making, as far 
as possible, corresponding parts of the various classes 
interchangeable. After much discussion, the conference 
came to the conclusion that the present specifications and 
methods of inspection do not require relaxation. ‘‘ Ib is 
evident,” says the report, ‘‘that, to a certain extent, 
the reasonable application of any system of inspection 
must always be a question for the individual lieweo 
of the inspectors ; and the solution of any difficulty in 
this respect is to appoint inspectors who are practical, 
competent locomotive engineers. If this be done, why 
inspection should entail any serious delay is not ap- 
parent.”—The Indian mail also brings the text of a 
report by Mr. C. E. Cardew, locomotive and carriage 
superintendent of the Burma Railways Company, on the 
20 American engines obtained by the company in 1899. 
Mr. Cardew describes them as good engines, taken all 
round, but as having been sent out with many defects in 
their construction, which abt first Bm a great deal of 
trouble. There is ‘‘a great’deal of bad workmanship” 
in their construction, and in particular the interchange- 
able bmp are far below the standard of accuracy to be 
found in engines of British manufacture. But, in view 
of the inability of home firms to carry out the order 
quickly, the obtaining of these engines was the only pos- 
sible arrangement to save the company from an immense 
loss of revenue from want of engine power. ‘‘ By the 
time their faults are eliminated and their coal consump- 
tion brought down to the same scale as British engines,” 
writes Mr. Cardew, “‘there will be few complaints against 
them, and I look forward to their doing the company 
many years of thoroughly good service.” 





BE.cian Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of the new year 
was 26, as com with 31 at the commencement of 
1901. The total of 26, representing the furnaces in blast 
in Belgium on January 1, 1902, was made up as follows: 


d| Charleroi group, 8; Liége group, 13; and Luxembourg, 


5. The number of furnaces out of blastin Belgium at the 
commencement of the new year was 13, as compared wit! 
10 at the commencement of 1901. The production of pi 
in Belgium in December was 66,650 tons, as com 
with 88,350 tons in December, 1900. The aggregate out- 
put for the whole of 1901 was 765,420 tons, as compa 
with 1,161,180 tons in 1900. It will be observed that last 
year was a period of considerable depression for Belgian 
metallurgical industry. 
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MODERN MACHINE METHODS. 


(For Description, seé Page 163.) 
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1. Jig. 2. Part to be jigged. 
4. a tool and two guide-bushes. 
holes of different diametere. 


3. Boring tool, with stop-collars in place in jig. 
5. Double reamer for finishing two 
6. Extra hardened and ground guide-burhes. 
7. Facing tools, with adjustable stop-collars for regulating depth of cut. 


Fic. 14. Jic, witH Toots anp Work. 








INDUSTRIAL NOTES. | 


THE Labour Department of the Board of Trade is | 
well advised in publishing at so early a date the pre- 
liminary figures relating to changes in wages and 
hours of labour in 1901. Long delay practically 
destroys the value of statistics of this character. By 
the time the final figures are issued, their interest has 
passed away, except as a record for reference, mainly | 
for historical purposes. To be of practical use, the 
figures relating to labour, trade, and commerce require 
to be, above all, up to date. 

During the five years ending 1900—that is, 1896- 














Fig 18. Frrrer’s Bencu. 





1900—the net effect of 
all the changes in wages 
was an increase ; the 
last year of the period 
being the most remark- 
able for advances “ in 
wages of miners and 
metal workers.” In 1901 
the tendency as regards 
minersand metal workers 
was reversed, the net effect in the past year being 


a fall in wages amounting in the aggregate to 78,516/. 


per week, or an average of 1s. 9d. per head weekly 
of the 901,820 workpeople affected. Among metal 
workers wages are largely ruled by prices, the two 
var} ing together according toascale. Thesame thing 
is partly true of coalmining. Apart from these, how- 
ever, the net effect of the changes was an increase, 
though it was small as compared with the decrease 
in the two groups mention The table of changes 
works out curiously. In the first group are coalminers 
and other miners, quarrymen, iron and steel trades, 
and other metal workers. In 1900 the number of 
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persons affected in the group was 791,543; the net 
increase in wages was 4s. 77d. per head per week ; in 
1901 the total number affected was 806,558 ; the net 
decrease was 2s. ld. per head per week, leaving still 
to the good 2s, 6?d., as compared with 1899. the 
second group are the engineering, shipbuilding, tex- 
tile, clothing, building, and miecellaneous trades, In 
1900 a total of 1,135,786 persons were affected, the 
advance being an average of 3s. 84d. per head per 
week ; in 1901 a total of 901,820 were affected, the 
decrease in wages being Is. 91. per head per week ; 
leaving nearly 2s. per head to the good. 

Miners’ wages in the federated districts of England 
and Wales, and in Somerset, South Staffordshire, and 
East Worcestershire were not reduced, but, on the 
contrary, increased 10 per cent., by an agreement 
made in August and September, 1900—namely, by 5 

r cent. in January and February respectively in 

901. In Durham and Northumberland the net de- 
creases amounted to 25 and 224 per cent. respectively. 
In South Wales, under the sliding scale, there was an 
advance of 5 percent. in April ; this was followed by 
successive decreases until the total reached 74 per 
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cent., or 24 per cent. below the rates in the first 
quarter of 1901. The decrease in the coalfields of 
Scotland was greater than elsewhere, but in all the 
wages were higher than five years ago. The position 
as compared with 1896 is still a large percentage in- 
crease on what are called the standard rates, in all the 
coalmining districts, except Scotland, east, where the 
ures given are at standard rate, without increase. 
In Scotland, west, there was an increase of 37.50 per 
cent.; in all other coalmining districts the increases 
varied from 25 per cent., the lowest, to 56.25 per cent., 
the highest, on the standard between 1896 and 1901. 

In the iron and steel trades wages had steadily risen 
during the preceding five years—1896-1900, until the 
aggregate weekly amount was 33,420/., or 8s. 4d. per 
head of those affected ; in 1901 nearly two-thirds of 
that increase was lost under the sliding rates in opera- 
tion, the aggregate losses in wages being estimated at 
20,3197. Peablametmmen’s wages varied in different 
districts in the year, the decline being from 15 to 30 
per cent. on the standard, while the fall in wages of 
ironworkers varied from 174 r= cent. to 274 per cent. 
Nevertheless the wages of all who suffered a decrease 
were much higher at the opening of the present year 
than they were in 1895—the year taken for comparison. 
The net result shows from 33 to 35 per cent. above 
the level of 1895. 

The vatiations in the wages of engineers and the 
shipbuilding trades were comparatively trifling in the 
net result. In some metal trades there were decreases 
from 5 to 10 per cent. In the building trades there 
were further advances in 1901, but only to the extent 
of about one-half the amount in 1900. Nearly 30,000 
building operatives obtained advances, while about 
6614, mostly in Scotland, sustained decreases; the 
computed net result was an increase of ls. 3}d. per 
head in the weekly wages of the 36,162 workpeople 
affected. In other trades the principal advances in 
wages was in the London printing trades, the com- 
positors, to the number of about 9900, obtaining a rise 
in wages. 





The bulk of the changes adverted to were effected 
without any stoppage of work. This is so far satis- 
factory, as the gains were not diminished by costly 
disputes, while the reductions were submitted to in 
accordance with mutually pre-arranged methods. 
Changes were effected after stoppage of work in cases 
affecting 13,676 workpeople, or 1.5 per cent. of the 
total ; and 4.8 per cent. in 1900; without a strike in 
cases affecting 888,144, or 98.5 per cent., and 95.% per 
cent. in 1900. In the former cases the settlement was 
effected by the parties concerned, or by mediation or 
arbitration; in the latter by conciliation boards, 
sliding scales, or mutual arrangement. The figures 
are significant. The entire period of the last nine 
years have been, on the whole, favourable to labour. 

Changes in the hours of labour last year were 
fewer than in any year since 1895, the total only affect- 
ing 24,749 persons, of whom 9900 were London com- 
positors—14 hours per week, and printers and book- 
binders in Edinburgh and Glasgow—24 hours per week. 
The average decrease of working hours was for 24,176 
persons 2.18 hours per week ; 573 had their hours 
increased by 1.69 per week. About 11 per cent. of 
the total number affected caused stoppage of work in 
favour of reduction of hours. “Conciliation or arbitra- 
tion effected the other changes. During the last nine 
years reductions of working hours have m con- 
tinuous, but the numbers affected were rather small. 





Both the number of disputes. and of persons affected 
were less in 1901 than in any of the years 1893-1900. 
But the aggregate duration of disputes, though con- 
siderably th the average of 1893-1900, was greater 
in 1901 than in the two preceding years. No large 
dispute is recorded for either of the last three years ; 
evidently the quarrymen’s dispute at —! is not 
so regarded. Six large disputes occurred in the 
period 1893-1900, two of which were in 1893, one in 
1894, 1895, 1897, and 1898. The 624 labour disputes 
in 1901 involved 175,165 persons, the total loss of 
time being equal to 3,930,841 days. In 1893 the 
aggregate loss of time in all disputes was 31,205,062 
days ; in 1894 it was 9,529,010; and in 1897 it rose to 
11,463,523 days, and in 1898 to 14,171,478 days. In 
spite, therefore, of the peaceful settlement of disputes 
in the majority of cases, the loss of time caused by 
labour disputes is enormous in the aggregate, but in 
proportion to the whole working time is small. 

Of the 624 disputes in 1901, a total of 205 occurred 
in the mining and quarrying industries, 104 in the 
building trades, and 101 in the engineering, ship- 
building, and metal groups of trades. Of the total of 
175,165 workpeople affected, 110,000 belonged to the 
mining, &c., industries, and of the 3,930,841 days lost, 
the same group accounts for 1,875,000 days, or nearly 
one-half. This is a significant fact. Miners hold the 
vast power of being able to starve all other industries. 
But most of the disputes were comparatively small, 
the average number involved in each being under 600 
men. The figures for the several groups of industries 
are given for 1900 and 1901, also the averages for the 





years 1893-1900, for comparison. The causes of dis- 
putes, how settled, in whose favour, and the methods 
of settlement are set forth in detail. This review of 
the year 1901 is valuable, timely, and well done. 





The Amalgamated Society of Engineers’ Journal 
deals with the recent correspondence in the 7'imes as 
regards the alleged decadence of British workmen, 
especially of those who are members of trade unions. 
Many of those, or similar, allegations were dealt with 
three and twenty years ago, in the ‘‘ Conflicts of 
Capital and Labour,” published early in 1878. They 
have been re-hashed up for the edification of the pre- 
sent generation, though with less acrimony than then. 
Nevertheless, the correspondence alluded to may be of 
service in stimulating British workmen to an apprecia- 
tion of duties, while contending for Labour’s rights. 
The report states that the past year was ‘‘ on the whole, 
a good one for the society.” Trade is quiet at present, 
but the figures given are not to be regarded as an indica- 
tion of the real state of affairs, as many members were 
suspended at the close of the last and opening of the 
present year by reason of holidays and other temporary 
causes. The membership has again reached 91,000. 
Of those, 4171 were on donation—unemployed benefit ; 
2105 on sick benefit; and 4023 on superannuation 
benefit ; or a total of 10,299 on the funds. As regards 
contributions, under the new rules the amount will be 
ls. 3d. per week when the balance in hand reaches 4/. 
per head of membership; until then it remains at 
ls. 6d. Various notifications are made as to the 
operation of the new rules. More malingerers have 
been dealt with—this time in the Oldham district. 
Votes of members are being taken as to affiliation 
with the Labour Representation Committee, the annual 
fees for which will amount to 30/. perannum. Em- 
ployment is reported to be bad in the engineering, 
iron, and steel trades throughout New Zealand ; many 
men have been paid off as contracts were finished, and 
more are expected to be discharged. 





The quarterly report of the General Federation of 
Trade Unions states that the Federation has 77 unions 
affiliated, with an aggregate membership of 420,000. 
The total income for the quarter was 7635/. 14s. 8d. ; 
the expenditure was 2324/, 6d. 4d. ; the balance in 
hand, 57,043/. 4s. 9d. Of that balance 20,000/. are 
invested with the Leicester Corporation, 10,000/. each 
with the Corporations of Huddersfield and Oldham. 
The remainder was in bank, deposit account, cur- 
rent account, and cash in the hands of the officials of 
the federation. The highest amounts paid out on 
account of dispute benefit were: North Wales quarry- 
men, 9751. 4s. 9d. ; engineers, 262/. 2s. 6d. ; card and 
blowing-room operatives, 223/. 13s. 4d. ; shipwrights, 
129/. 17s. 6d. All the other amounts were under 100/., 
ranging from 84/. 10s., the highest, to 5s., the lowest. 
All other expenditure amounted to 395!. 13s. 8d., the 
largest item being 131/. 12s. 3d.—printing account. 
The report deals very largely with the attacks upon 
trade unions and trade unionists which have recently 
appeared in the Times and other newspapers. The 
issues have been narrowed down very considerably to 
what are called the ‘‘ transport unions,” some of whose 
officials, it would ap rom quotations given from 
speeches delivered, advocated or excused ‘‘ skulking.” 
But a few reckless speeches of inexperienced men are 
not to be taken as representing the views of two millions 
of workers, including a large proportion of the best- 
trained artisans in the kingdom. The report gives a 
photographic reproduction of the Penrhyn quarries, 
and some account of the dispute, which still goes on. 
Also an important article on the crisis in German in- 
dustry, by Mr. Edward Bernstein, long a resident in 
this country. Thereport reiterates its policy of peace, 
and not of aggression. So far it must be admitted 
that the Federation has not been militant in action. 





In the Wolverhampton district the iron and steel 
trades manifest a more encouraging tone. Some of the 
consumers and merchants who had been holding back 
in the hopes of easier terms have been showing a 
desire to negotiate for supplies of finished iron durin 
the current quarter. But this feeling is not so gene 
as could be wished. The shipping houses still hold 
back for a reduction in rates, as Belgian ironmasters 
offer better terms. Unmarked bars are still weak in 
price, and concessions have been made to secure busi- 
ness, rather than allow customers to purchase Belgian 
iron. Galvanisers requiring more black sheets have 
kept prices firm. Hoop and rivet iron have been in 
demand, bridgebuilders and tubemakers are busy, and 
tube strip is firm in price. Steel is in better demand, 
but there is no advance in the rates. Electrical engi- 
neers are busy—all on full time. But employment with 

ineers and ironmoulders shows a decline. Boiler- 
makers, bridge and girder constructors, and tank and 
gasholder ers are still fairly well employed. Cycle 
and motor makers are reported to be quiet. At Coal- 
brookdale and Madeley those branches are slack. In 
the hardware industries there are variations as to em- 
ployment. In thirteen branches employment is good ; 
in eight it is reported to be moderate, also in six other 





industries in adjacent districts; in nine industries trade 
is quiet; in five branches it is reported to be slack, 
mainly at Cradley and at Wednesbury. Taking the 
whole district through, with all its numerous industries, 
the position is by no means discouraging, and the pro- 
spects are, on the whole, perhaps, brighter than they 
were some weeks ago. As the season advances, some 
of the industries now reported to be slack will pro- 
bably be busier. 





In the Birmingham district the iron and steel trades 
are reported to be very dull. Makers of finished iron 
assert that they cannot afford to further reduce the 
rates; consequently consumers still hold back, new 
business being scarce. Marked bars are in quiet de- 
mand only, but rates are maintained. Common iron 
nominally keeps at quoted prices, but Jower rates are 
accepted in order to do business. Belgian competition 
affects prices considerably. Sheets are in better de- 
mand, also steel; but pig iron is slightly cheaper. 
The general state of employment has continued fairly 
good. In branches of trade unions with 17,594 
members, only 599, or 3.4 per cent,, are reported to 
be unemployed, as compared with 3.0 per cent. in the 
previous month. This is a small increase, taking into 
consideration the period of the year. In the engineer- 
ing branches one reports trade as good, nine as 
moderate, and one as bad. But in the report of the 
Amalgamated Society of Engineers all report trade as 
moderate. Out of 1400 members only 31 of all sections 
were on donation benefit at the date of last report. 
Ironfounders report employment as good ; toolmakers, 
—_* smiths, and strikers as moderate; 

ilermakers as good; cycle and motor makers as 
quiet; electrical engineers as good. At West 
Bromwich engineers report trade as good; at 
Coventry and Redditch as moderate. In the other 
iron, steel, and metal-using industries, nine report 
employment to be good; nine as moderate ; one as bad. 
At West Bromwich and Redditch employment in the 
local industries is fair or good. In the more precious 
metals employment is fairly good or moderate. Ia 
the brass and copper trades employment is from fair 
to — The position, therefore, is very encouraging, 
and the prospects are by no means discouraging. 


The complaints generally among the engineering and 
iron industries of Lancashire are that the position is 
not a satisfactory one. There is a scarcity of new 
orders, and employment is gradually diminishing. 
Activity is well maintained in the electrical branches 
and in locomotive building, while one or two special 
branches also continue to be well employed. In the 
regi aber ager trade a general quietude seems 
to have set in, and in heavy structural engineering 
the contracts nearing completion are not being re- 
ged by a sufficiently heavy weight of new work. 

n the textile - machine - making branches there is 
general depression, and the cloud so long hanging over 
this important section does not seem to lift. Busi- 
ness continues quiet in the iron and steel trades, 
the market being weak and prices irregular owing, 
it is said, to keen competition—home and foreign. 
Reports from the chief centres confirm the above. In 
the Manchester and Salford district, in branches of 
trade unions with 24,757 members, 1496, or 6.0 per 
cent., are unemployed, as compared with 5 per cent. 
in the previous month. Engineers, boilermakers, 
smiths, and strikers report employment as moderate; 
brassworkers, filesmiths, and shest-metal workers are 
busy ; iron and brass founders are slack ; wire-drawers 
are busy at Warrington, slack in Manchester. In the 
Oldham district engineers generally are slack, some on 
short time; boilermakers and tinplate workers are 
busy ; five other branches report trade as moderate, 
three as slack. In the Bolton, Bury, Chorley, Hey- 
wood, and Wigan districts employment in the engi- 
neering branches is from moderate to fairly good, 
except in the textile-machine-making trades. In the 
Blackburn, Burnley, Preston, and Colne districts em- 
ployment is from slack to bad in most branches of the 
engineering trades. 





The Government Workers’ Association continues to 
press forward the demand for a higher minimum 
wage than is now paid to labourers in the various 
Government departments. The leaders contend that 
20s. or 21s. per week is not a livin wage, and isa 
distinct violation of the ‘‘ model oughener ’ resolution 
adopted by the House of Commons on March 6, 1893. 

Postal employés also continue to agitate for better 
conditions, The women clerks complain of lower scale 
of pay, introduced in April, 1897, when the initial 
salary was reduced from 65/. to 55/. per annum, the 
annual increments also being reduced from 3/. to 
2/. 10s. The minimum, as given above, is not regarded 
as a living wage for that class of women. 


The Lacemakers’ Union of Nottingham have adopted 
a scheme of old-age pensions, under which 100 mem- 
bers, sixty-five years of age and upwards, have been 
granted weekly allowances. The funds for the pur- 
pose are provided by a quarterly levy of ls. per member. 
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Twenty-three joiners employed at the Royal Albert 
Docks were discharged from. work during the week, 
and the firm refused to pay them until the ordinary 
pay-day. The men thereupon summoned the er.- 
ployers at the West Ham Police Court; the em- 
ployers admitted the claim and paid the men 7s. 6d. 
each for waiting time. 





The Hon. B. R. Wise, State Attorney-General for 
New South Wales, the author of the Act for regu- 
lating labour in that colony, thinks that the Act will 
give greater stability to labour. It will enable large 
bodi-s of workmen to make collective contracts with 
employers ; that there will be no more strikes, but a 
large extension of trade unionism and of combination 
among employers. Mr. Wise regards it as the pre- 
cursor of a peaceful revolution in the realm of labour. 





MODERN MACHINE METHODS.* 
By Mr. H. F. L. Orcurr (Member), of London. 
(Concluded from page 133.) 

Turret Machines.—The leading characteristics of the 
modern screw machine or turret lathe is its adaptability 
for comparatively short runs. Largely on account of this 
feature it is rapidly Sa a ger on the field formerly held 
by the lathe, The lack of skill and training in properly 
maintaining and using turret machine tools is the test 
obstacle to its more extensive use in all classes of manu- 
facturing, both of the automatic and hand ype. To is 
pre-eminently the machine demanding the brains and 
skill of the high-grade toolmaker, a functionary wanting 
in 80 per cent. of our engineering establishments. A large 
amount of lathe work now done by skilled men is sure to 
be shortly done on the turret machine uy fim sare 
unskilled attendants, who will eventually beat the trained 
turner in respect to output, accuracy and uniformity. 
This applies to work like studs, bolts, cast-iron and brass 
parts. Where a good toolmaker is available, it pays in 
many cases to set up the turret machine for, say, twenty 
parts when operated by.hand, and for several hundreds 
wh2n machine is fully automatic. The author is aware that 
in many cases the turret machine has been and is a failure 
in competition with hand labour on simple machines ; bub 
he is sure that this is often where a low standard of work- 
manship exists, and where interchangeability is practically 
unknown. In brass goods, especially, the demand for 
cheap work is rampant, and, of course, the supply of it is 
not wanting. The introduction of the best class of turret 
machinery would assist to put on the market a superior 
article at very little, if any, advance over the rubbish now 
sold, where the loss of even the simplest part necessitates 
the purchase of an entire apparatus, so little is inter- 
changeability practised. The great advantage in the 
modern turret machine lies in the possibility of using 
operators who, in a few weeks, can turn out accurate 
uniform work in competition with lathe hands who have 
served several years’ apprenticeship. The common dis- 
advantage to the modern turret machine is the lack of tool- 
makers, who are necessary for keeping machines in good 
working condition, and the almost universal want of under- 
standing on the part of employers of the value of such men, 
no matter what wages they may command. For this reason 
turret machines, which are an unqualified success in one 
shop, are often condemned as useless in another. 

The variety of turret machines, both hand and auto- 
matic, is large ; simply to enumerate them would require 
too much space. Different types have been dealt with in 
the recent paper by Mr. Ashford.t The subject is an 
important one, and in spite of that which is a bugbear to 
many manufacturers—investment in tools—these machines 
are slowly but surely encroaching on the field now so 
largely held by the plain lathes operated by skilled turners, 
using, in most cases, simple tools. _ 

The Vertical Boring Mill.—The loss of time and incon- 
venience suffered by many shops for the want of a vertical 
boring mill is considerable. In many respects this ma- 
chine is nothing more than a surfacing and boring lathe 
“*stood onend,” When fitted with a turret slide it forms 
& machine whose virtues are too little known. Like its 
horizontal prototype, it suffers from the lack of care on the 
part of a toolmakers. With properly-arranged 
tools its field of usefulness is very large. 

The small type of machine with 27-in. or 30-in. face- 
plate and turret slide is especially adaped for chucking 
operation, for the boring and accurate finishing of holes to 
ini and also for facing operations. Work is 
rapidly chucked, the successive tools are quickly brought 
into play, and one man can, in most cases, attend two 
machines. For general work the vertical mill has the 
advantages of extreme rigidity and the ease with which 
work is set and held in place. With these features heavy 
cuts are possible, and inaccuracies do nob occur on account 
of “overhang.” It is practically impossible to construct 
a horizontal machine with spindle surfaces and faceplate 
rigidity that can compare with the vertical mill. It is now 
made with poy every feature common to the lathe 
where a tails is not required; it is adaptable for 
boring, facing, and turning, and is provided with full sets 
of change — for thread-cutting. It is not infrequently 
the case that one vertical boring mill does the work of 
two facing lathes, whilst giving more accurate work and 
effecting a considerable saving in shop spaces. 

Drilling and Jig Work.—Drilling is prehistoric as a 
mechanical operation and still flourishes in its primitive 
glory in a great many manufacturing establishments, as 

4r as equipment of machines and tools is concerned. As 





Een ee read before the Institution of Mechanical 
ngineers. 
t Proceedings, 1901, page 259. 





previously mentioned, a large manufacturer recently told 
the author that on going into the matter of adopting limit- 
gauges and a modern set of chucking or boring tools, he 
found that a round hole was not made in his works. Like 
many others, he had never thought that “‘ drilling” was a 
class of work which should be specialised as much as 
milling, turning, or any other operation. In many sho 

where it would be found profitable to overhaul the drilling 
department, one would find (first) the cheapest machines 
that can be bought having power enough to revolve the 
spindle when boring the maximum hole of their respective 
capacity ; (2nd), the cheapest drilling tools that can be 
purchased (or forged); and (3rd), a total absence of jigs or 
sets of tools, even when = are made in quantities or 
accuracy is desirable. trictly speaking, to do work 
better than ‘‘ good enough ” is wasteful, but it is surpris- 








jigs and fixtures, unaided by the accurate drilling machine, 
are oub of the question ; that with proper jigs and fixtures 
the highest class of work can be done on the good drill by 
the lowest-paid labour, and that this means savings in the 
fitters’ work. A good deal of work formerly thought to 
bs only possible on the horizontal boring mill is now pees | 
jigged on the upright drill with profit, even for sm 
quantities—drilling, reaming, facing, and tapping. 

The usefulness of the drilling machine is ve | ex- 
tended by properly-designed ji (Fig. 14, p. 161), and it is 
in connection with such tools that the greatest benefits of 
the accurate — machine will be realised. Many 
jigs, however, are the merest makeshifts, and are seem- 
ingly designed as rough laying-out boxes or plates, nob 
as tools for turning out accurately-finished work. What 
are fully as important as the jig itself, but wanting in the 
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ing to what an extent the nominally ‘‘ good enough” 
aoe od alone rules, even in the many shops where the 
est C of drilling would be cheapest, all things con- 
sidered. The many advocates of the cheap drilling ma- 
chine would do well to note that it is economy to do better 
work in drilling and boring than is commonly —— ; 
that cheap rough work can be done on a good drilling 
machine, and that good cheap work cannot be done on 
a cheap drilling machine. 

Weight and price alone considered, there is no machine 
tool on the market to com with what can be pur- 
chased in the shape of a drilling machine; this is the 
temptation to continue in the old way. Those who would 
work on modern lines must, however, consider where 
interchangeability and good work are called for ; the far- 
reaching economy of having holes truly cylindrical and 
accurate to size ; that such holes cannot bs madeon cheap, 
low-priced drilling machines, with primitive drilling 
tools; that it pays many times to take work away from 
the drilling machines entirely, and to finish holes on the 
modern chucking machine ; that satisfactory results from 





majority of cases, are proper boring and finishing tools. 
It is probably true that, excepd by the sewing machine, 
small-arms, ordnance and ammunition makers, the 
economy of the drill-jig is, with but comparatively few 
exceptions, little understood ; perhaps this accounts some- 
what for the continued prosperity of the makers of cheap 
drilling machines. There are surp' vor ee awaiting 
oa who have not looked into the details of their drilling 
work, : 

Portable Machines. — Like many other mechanical 
operations, portable machine work is not new, but it has 
recently been extensively developed in large engine works 
and in the manufactare of electric motors and generators. 
Iv is, of course, mainly applicable to heavy work, parti- 
calarly of bulky or weighty parts where the surfaces to be 
machined are small compared with the part itself. 

For a great deal of this work it is found cheaper to 
carry the machine to the work rather carry the work 
to the machine. Where it is mosb ae ou 
floor plates of large area are made use of. The Gene 
Electric Company ab Schenectady have one plate 175 fb. 
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long by 20 ft. 6 in. wide (Fig. 15). This is made yy 
sectional plates 8 ft. 4 in. wide by 20 ft. 6 in. long (Fig. 
16, page 163). The depth to the bottom of the ribs is 
10 in. In new works now being erected by the Allis 
Engine Company, floor-plates 250 ft. long are being made. 

Nearly all modern portable tools for heavy work are 
driven with te electric motor. They consist “—, 
of drilling, mi ling, slotting, and planing machines. 
are arranged with eye-bolts, so that they can be readily 
lifted by overhead travellers. Many of the machines are 
of far less weight than the parts on which they operate. 
The principal advantages connected with their use are: 

1. The ease and facility with which they are trans- 
ported, compared with the parts on which they are 
operating. : : 

2. A less expensive machine is possible than would be 
required in case it was big enough to embrace the parts. 

3. Tools are rarely idle, as they can be operating upon 
one piece while another is being set, and can be brought 
at once to the work. ’ 

4. Several machines, like bering, slotting, milling, &c., 
can be operating on one piece at the same time. 

5. Parts do nob require resetting for different — 
tions, often more expensive than the machining itself. 

Small Tools.—The small tools referred to are those 
which are indispensable to the successful working of 
ordinary machine tools; for example, cutters, reamers, 
taps, dies, arbors, boring tools, and gauges. Ib is re- 
markable how little attention these important articles 
receive even from those who are users of the best class of 
machinery. Many a valuable labour-saving machine tool 
is an utter failure, or only half a success, largely on account 
of ignorance in selection or care of the tools. Throughout 
the world there is a scarcity of tool-makers who under- 
stand these little articles. The labour-saving machine is 
nothing without them, yet scores of manufacturers have 
capital sunk in badly-designed, inaccurately-made, un- 
cared-for, never-inspected small tools. The subject is a 
big one, and space allows but brief mention of the ques- 
tions that the modern manufacturer should put to him- 
self : Are the small tools of the right design, so that cuts 
are easily taken without too severely exerting either 
operator or machine? Are they well made, and within 
reasonable limits of accuracy? Without accurate tools it 
is impoesible to employ low-priced wages for high-grade 
work. Are they made of the best material, having in 
view wearing qualities on a particular class of work ? 
Are they kept in the best working condition, sharp, and 
in good repair? Output and quality will fall off if they 
are not. Are they ‘‘scrapped” when past their useful 
age? Are they cared for in well-arranged tool stores, or 
does each workman foster his own ‘‘ kit,” add to, take 
from, sharpen, repair, and inspect? It issafe to say that 
many shops are stocked with ten times as many tools as 
are necessary, ry for the want of proper stores. One 
large shop recently found that 2 tons of tool-steel could 
be dispensed with by arranging tool-stores, instead of 
allowing each man to retain his owncomplete outfit. Better 
cub down the quantity and improve the quality. Are 
they ever inspected? How many taps or reamers cub 
to size? How many arborsrun true? How many teeth 
in milling cutters cut? How many gauges guaranteed 
t0 yoo in. when new (note the degree of accuracy) are no 
— accurate to ,},, in., are neither round, square, nor 
oval? How many ** home-made” tools are nearly as good 
as those that reliable makers can supply, or as cheap ? 
Last, but not least, how many establishments have a good 
head toolmaker who is familiar with the latest practice, 
knows the best forms of tools for differentclasses of work, 
and appreciates the value of keeping tools in the best 
working conditions? How many take the trouble to 
train such men, give them the opportunity of studying 
what others are doing, or Pay them sufficiently to induce 
them to put their brains and intelligence into this work 
which demands thoughtful application and the highest 
mechanical skill? Modern manufacturing cannot be 
carried on unaided by well-cared-for cutting tools of the 
best quality. The higher the output per machine and 
man, the greater the importance of the tool question. 

Tool-Room.—By the term ‘‘tool-room” is meant an 
equipment of the best grade of machine tools and small 
tools necessary for the maintenance and supply of the 
special tools and fixtures which are used for manufactur- 
ing purposes. In an old-fashioned plant this equipment 
—_ mainly consist of a forge and a grindstone. In a 
highly-organised plant making an extensive use of labour- 
saving machines, fixtures and jigs, it must consist of the 
most accurate machines, such as the universal mill, 
engine lathes, shapers, boring machines, drills and grind- 
iog machines, and also of accurate gauges, the equipment 
ae in size and variety in accordance with the main 

ant. 

It seems curious, but it is a fact, that many manufac- 
turers do not realise that complicated labour-saving ma- 
chines and tools, constituting a highly-productive outfit, 
rapidly degenerate unless the means are at hand for 
constantly regenerating. They will invest in expensive 
machines, which plain figures show are profitable, but 
will leave works managers and foremen nearly destitute 
as to the means of keeping up the plant. The object of 
fast-working machines and accurate tools is to save hand 

bour. Labour-saving outfits fail in a measure to replace 
hand-labour if accuracy is lost sight of. Cutting tools will 
wear, and, whether a adjustable to gauge or of fixed 
dimensions, the allowable limits for wear are really very 
amall, if we expect labour-saving tools to compete with 
the skilled worker. The need of constant renewal is 
obvious. To attempt this renewal unaided by the very 
best appliances is uneconomical. 

Many manufacturers attempt tool-room practice in a 
groping sort of fashion, a lathe here and there, a milling 
machine occasionally made use of when not employed in 
regular work, and a standard seb of gauges purchased in 
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Fic. 20. Suop FLoorine. 

















Fic. 21. ScHoon ror APPRENTICES, 








Fic. 22. Lockers AND WASHSTANDS, 


an unguarded moment, and carefully kept in the office purchased more cheaply and better from a trustworthy 
under lock and key. A few who have fairly good outfits | maker. Those who proceed on this plan are liable to be 
make the mistake of turning their tool-rooms into manu- | constantly behind in respect to the latest design of tools, 
facturing establishments of those artic'es which could be for the reason that they come go little in contact with 
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thoss who make a special study of tools, and the best ways 
of producing them. 

thers have a vague sense of the need of a tool-room, 
but do not see that this equipment calls for everything of 
the best. They try to economise in the purchase of outfit, 
and must surely therefore only attain indifferent results. 
None but machines of the highest accuracy should be 
allowed in the tool-room. The worst offenders of all are 
those who try to economise the wage account chargeable 
to tool-room. The very best skill and intelligence obbain- 
able should be employed in this department, for on it 
rests a good part of the responsibility of producing a large 
or small output. Whether the og is highly productive 
or not largely depends upon the head tool-maker. To 
expect brains and intelligence of a high order to seek 
employment where the wages are low is contrary to all 





laws of supply and demand. American manufacturers, 





| strikingly small compared with the abundance of this 


class of helpers necessary in works running on old lines. 
The model os department, therefore, is one in which 
fitters’ work is uced to a minimum, and where the 
least possible amount of time is occupied in assembling. 
These results are, of course, only ible when the best 


methods of machining are practised, when jigs and fixtures | trea 


are used as much as possiole, when a proper equipment 
of gauges is installed, and a system of inspection is am- 
plitied. ; 

Testing and Analysing Material.—In view of the fast 
machine operations, the increasing demand for accuracy, 
and the exacting requirements in respect to material under 
which the engineer often has to work, it is wonderful how 
little the ordinary manufacturer really knows about the 
structure, composition, and capabilities of the material 
which he is continually buying, manipulating, and selling. 
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who generally recognise the value of a proper tovl-room, 
——— pay trom 12s. to 16s. per day, and even 20s. 
per day, for good tool-makers, 

Erecting Department.—Probably in no department of 
mechanical work are the contrasts between old and new 
methods more striking than in erecting or assembling. 
In the new method machining is done accurately to 
dimensions ; in the old, machine and tools are mainly 
used for removing metal, and reliance is placed on the 
fitter for pro’ er working fits. In the new, accuracy and 
interchangea| ility of dimensions are maintained by a 
tuitable equipment of gauges and the establishment of 
limits; in the old there is a variety of sizes depending 
ujon the skill and judgment of individuals. In the 
new, the time necessary for ‘setting up” a par- 
ticular piece of work, or ‘‘lots” of work, is reduced 
20, per cent., and even more, below that taken 
in the old shop. In the new, the number of fitters is | 





A testing machine here and there (crude enough as a 
rule), a few laboratories connected with schools and 
scientific public institutions; the rest is guess work. A 
change of foundry foreman, or the transfer of patrona 
to another steel-maker, often demoralises a whole esta’ 
lishment, results in the ruin of expensive machines and 
tools, and in the scrapping of costly finished product. 
The advantages of possessing a well-equipped labora- 
tory and testing department are many and far-reaching 
compared with the sole disadvantage—expense, and they 
bring quick returns for a small outlay. In the first 
lace, raw material, pig iron, scrap, coke, steel, copper, 
rass, &c., should be bought to specification. The result 
would be emancipation from the slavery of ‘ brands.” 
This is in itself a considerable advantage to the buyer. 
A control of cupola mixtures can also be undertaken 
which will give definite results in castings. Steel, iron, 
and other materials can be selected independently of the 








recommendations. of the maker, who too often answers a 
complaint with the assurance that more expensive mate- 
rial must be purchased, when perhaps cheaper would ba 
better. Not alone in the purchase of material, but in 
the manipulation as well, is the analysing and test- 
ing engineer of value. Castings must be properly 
ted, and be of the right mixtures to allow rapid 
and accurate machining. Recently a case came under 
the author’s observation where the product of a mill- 
ing machine was increased 30 per cent., simply by im- 
provement in the quality of materia!. Many concerns 
are using hard material which is necessary for certain 
parts but uncalled for in other cases, because they have 
no definite knowledge to enable them to vary cupola 
mixtures. If they had, they would increase the speeds 
of machining in a large percentage of their work. 
Material should be studied with a view to selecting that 
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Fie. 25. Drimiina Macuine ror TESTING THE 
HaRbNESS OF [RON, AND CARD TO GO WITH SAME. 


which is most suitable for the purpose, bearing in mind 
its suitability for being ra ap machined, and which, 
fulfilling all conditions, is the cheapest. This cannot be 
accomplished with the haphazard methods commonly er - 
ployed. The establishment of laboratories is con- 
fidently put forward as a suggestion worth the serious 
consideration of mechanical engineers. Ib will pay in 
nearly all cases for those employing 1500 hands, in a 
majority of cases for those employing 1000, and in some 
cases where under 1000 are employed. 

Where the size of a shop does not warrant the expen- 
diture necessary to support its own department, several 
manufacturers can easily combine and contribute to the 
support of a fully-equipped laboratory. Where the last 
course only is feasible, petty jealousies and nonsensical 
isolation, which are so prevalent among manufacturers, 
will probably stand in the way for some time to come. 
There is, however, no practical reason why every mecha- 
nical engineering establishment in the United Kingdom 
should not have a testing institution ab its command 
which could be constantly made use of. The realisation 
of this state of affairs would be of incalculable benefit to 
the industries and commerce of Great Britain. 

The following Table (ITI.) of chemical specifications is 
one suitab e for a large variety of Le ge machinery cast- 
ings which can be rapidly machined, are close grained, 
have good wearing qualities, and take a good finish : 
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TasLe ILI.—Chemical Composition of Light Castings 
(Tron). 




















A. Mixture for | B. Mixture for | 
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For very heavy castings a mixture containing about 2.00 silicon 
should be used ; other elements same as mixture C. 


Shop Fittings.—Good fittings play a not unimportant 
part in shop economics. They are too often looked upon 
as articles of luxury, only to be be made use of by faddists, 
instead of as possessing a practical value as means of 
saving time and maintaining order and cleanliness. 
Among the more important are included : well-designed 
work benches (Fig. 18, page 161); shop stands for workmen 
who are machine attendants ; cans and buckets for waste 
and rubbish ; properly-designed racks for holding parts 
(Fig. 19); carefully — receptacles for tools and 
gauges (Fig. 17); and racks for holding rough material. 
Stores for rough materials, partly finished work and 
finished product should be most carefully studied. Simple 
and easy methods of fastening countershafts and main 
shaft hangers should be devised. Means of transpor- 
tation—whether cranes, railways, or trucks — should, 
of course, receive special attention. Machine-shop floors 
deserve far more thought than they usually receive 
(Fig. 20). Means of heating and ventilating are, as well 
as floors, absolutely essential to the modern shop, for 
without them it is impossible to properly keep fine ma- 
chines, tools, and gauges in good condition. Comforts and 
conveniences for workmen are fast becoming necessities 
in the modern shop, as they help in attracting and re- 
pew yA the best and most intelligent workpeople (Figs. 21 
end 22). 

Organisation.—Most shops, even the newest, are in a 
way organised without much analysis or systematic study 
of the latest methods. Volumes have been written on 
shop organisation, and there is room for more volumes. 
Every item which it is proposed to mention here is 
capable of being expanded into a separate treatise. The 
main items which must receive attention from the modern 
manufacturer are as follow : 

1. The adoption of the mosb economical methods of 
manufacturing, and machines best adapted to the product, 
as well as the best forms of small tools and proper gauges. 

2. The specialisation of manufacturing operations, both 
in respect to equipment and supervision. Thisg is largely 
regulated by the quantities that are to be made. Where 
the quantities are small, different parts must go through 
the same sets of machines. Where transportation would 
be costly on account of weight of parts, or the quantities 
are | , separate parts may command a complete outfit. 
Care should be taken not to have too many machines or 
varieties of work under one foreman. Many successful 
manufacturers state that no foreman should have charge 
of more than forty to fifty men. 

3. The placing of departments in the best positions re- 
lative toeach other, so as to facilitate transportation and 
progress of work. 

4. The possession of shop fittings and structural features 
best adapted to product and to the comfort and conveni- 
ence of workpeople. How far an investment in this 
direction will pay cannot always be shown in cold os, 
but the recognition of its importance is growing, and severa. 
modern manufacturers have installed elaborate arrange- 
ments without the slightest claim to philanthropic 
motives in all that they have done for their employés, 

5. The installation of a system of ~~ by which 
quality of product is kept within desired limits. This is 
strangely and commonly neglected, but it naturally 
follows the adoption of modern machining operations 
which are ely performed by unskilled men, using the 
best forms of cutting tools and gauges and producing 
interchangeable work. ‘‘ Every foreman his own inspec- 
tor ” is no longer workable in the modern shop. 

6. The adoption of methods by which exact costs of 
product are known and worl: in is constantly 
under control, ‘I fear no competition except from those 
who do not know what their work costs them,” said one 
manufacturer, ‘‘I try tomake a date of delivery gospel,” 
said another. Needless to mention, both the above are 
rare specimens of shop managers. a 

7. The establishment of a system of training and in- 
structing employés.—Most manufacturers work on the 
Micawber principle ef waiting for ‘“‘something to turn 
ap” in the way of skilled employés. This is slipshod, 
unsatisfactory, and short-sighted. It is the natural con- 
comitant of badly-equi , poorly-arranged, comfortless, 


and low-waged establishments, having no features of 
equipment or management sufiiciently attractive to retain 
~~ aca self-respecting workman after he is well 
trained. 

The best selected plant is often buta partial success, and 





not infrequently a total failure, for the reason that it is 
put down without sufficient consideration in respect to 
organisation. The author is being repeatedly told by 
manufacturers that certain machines, which he knows are 
effective labour-savers in constant operation, would simply 
be smashed to pieces if they tried to put them to work. 
This might occur, chiefly for the reason that their shops 
are arranged utterly regardless of the fact that it pays to 
——— operations, to group machinery according to 
e nature of the work, putting over each group a compe- 
tent foreman, who thoroughly understands the class of 
work which he is supposed to supervise. The majority of 
shops, in their effort to eliminate high-w employ 
always the most profitable) employ too few foremen. 
hey put one man over too great a variety of work, and 
give him too many men to ype From forty to fifty 
men is the ordinary limit for a good foreman. Many 
shops have one foreman in charge of as many as 150. He 
must be a combined expert in turning, m » planing, 
grinding, &c., do his own tool-making, cost-keeping, and 
inspecting, all for 50s, a week. This is an incomprehen- 
sible situation, no matter what salary may be paid, de- 
manding an experience and training impossible of attain- 
ment in these days of ‘‘second-splitting” operations per- 
formed on highly-developed machines. Specialisation of 
operations, as well as of product, is necessary for the most 
economical manufacturing. When work is classified in 
accordance with the best practice—viz., having its plant 
arranged with a view to a thorough supervision on the 
part of foremen, having an orderly progress of parts, 
cheaper and better work will be the result, and responsi- 
sility can be more easily located in the case of mistakes. 
Extensive Application of Modern Methods Possible.— 
There is a widely-spread and erroneous idea, particularly 
amongst European manufacturers who would emulate 
American manufacturers, that the latest methods cannot 


be economically adopted except where work is thoroughly | ¥ 


standardised, specialised, and made in large quantities. 
Advantage of every method which has been mentioned, 
with the exception, perhaps, of jig and fixture work, can 
be taken where none of the above conditions exist, not 
even excepting that which practically amounts to inter- 
changeability. One hole is more cheaply bored in a 
chucking machine than in a lathe. It is more easily made 
to a limit-gauge than when the skill of a workman in 
setting his calipers has to be trusted. One spindle is more 
cheaply finished in the grinding machine than in the lathe, 
quality duly considered, and again is more easily finished 
to a limit-gauge than to calipers, with the employment of 
less skilful labour. With the quickly-adjusted, easily- 
manipulated milling machine, any amount of work can 
be more cheaply milled than planed, even where only a 
few pieces are to be worked. Inspection, good equip- 
ment of gauges, tool stores, the latest machines and small 
tools are necessary, whether one piece or 1000 are in ques- 


tion. 

The idea that big quantities and standard work are 
necessary before modern equipment begins to play an im- 

rtant part in the economics of manufacturing is the 

elusion of those who have grasped but a small part of 
the problem. 

Apprenticeship Question.—Unquestionably one of the 
most serious obstructions to the introduction and suc- 
cessful working of new machines and methods is the lack 
of knowledge and understanding of modern machine 
methods on the part of workmen. This is notdue so much, 
as is commonly supposed, to the restrictions and regula- 
tions of trade unions, as to the ignorance, bad manage- 
ment, and want of foresight on the part of the masters. 
The fact is that men in a great many shops accomplish 
wonders, considering the opportunities given them to 
learn, and the appliances with which they are expected to 
work. Within a comparatively shor) time, methods 
of manufacturing, machines, and tools have undergone 
an almost revolutionary change. Thischange has been so 
great and rapid that men, who served as apprentices under 
the old régime, are ignorant of new methods, and have not 
the necessary training to manipulate successfully and 
supervise the most economical working machinery. Many 
of them are as much at homein a ly modern shop as 
Alice in Wonderland. It is not at all surprising that 
they shake their heads at strange new machines and 
doubt the tales of the American ‘‘Mad Hatter.” It is 
well to ask the masters who grumble, if they themselves 
are familiar with the latest methods of machine work ; if 
they are familiar with the advantages of the subdivision 
of labour and departmental work ; if they know the value 
of skilful, intelligent tool-makers, and are familiar with 
the best machines and appliances. These are items which 
must be studied by the masters; and side by side should 
be considered : How shall they instruct and train men in 
the proper use and care of machines and tools? In other 
wo systems of apprenticeship must be inaugurated 
and maintained which teach men how to work in modern 
ways. Do not work apprentices on old-fashioned machines 
with out-of-date tools, letting them take years to learn 
to —s certain operations which a man from the street 
with three weeks’ practice can do better and quicker on 
a modern labour-saving tool. Many shops are having end- 
less trouble from trying to work new machines by men 
trained on the old lines, neither masters nor men compre- 
hending their duties. It is the duty of masters to establish 
modern systems of apprenticeship arranged in accordance 
with new methods. 16 is the duty of men to try to adapt 
themselves to these new systems. It is wasteful and 
foolish for all to insist that a man must serve from four to 
five years before he can become a proficient turner, when 
we know that in a few weeks a labourer can learn to 
operate two grinding machines and produce cylindrical 
surfaces that it is impossible for the most skilful turner 
to duplicate, either in regard to quality or cheapness. 
This is not saying that it is unnecessary to train men to 
become good burners ; it is, however, unnecessary to train 





them to perform many operations which are superseded 
by new methods of working. The same comparison can 
be made between the screw machine and the lathe and 
the milling machine and the planer. Chuck and jig work 
supersede boring and drilling. Men must realise that the 
new ways have come to stay. Masters will wait in vain 
if they think the technical school can ever take the place 
of rational training in that best of all schools—the shop 
itself. Many employers are inning to realise that 
there is but one way to get men—that is, to make 
them. A modern system of apprenticeship naturally 
divides itself into three broad classes: 1. Training of men 


és | who wish to become skilful in special operations, like 


turning, planing, &c. 2. Training of men who wish to 
become merely machine operators. 3. Training of men 
who are necessary for supervising and keeping plant in a 
high state of efficiency.. By the old methods men are 
largely trained to become skilful in turning out a certain 
product. By the new methods the highest skill is em- 
ployed as supervisor of labour-saving machinery which 
turns out the product ina practically finished state. This 
calls for a ical change in the systems of apprentice- 


ship. 

Politicians and writers are raving over the technical 
schools of Germany. Speaking as one who has for years 
been in contact with the product of the German technical 
school, the author has no enthusiasm nor admiration for 
their methods; at least, as far as mechanical progress is 
concerned. Technical education as taught to-day is useless, 
exceptto a verysmall percen of our mechanical workers, 
There is an immense amountof talk ns old ma- 
chinery, buying new moe and planning new shops, whilst 
the most important factor of all—men—is left to shift for 
itself. Yet all are asking the question, ‘‘ Where can I get 
ood men?” ‘*Train them,” is theanswer. The means for 
oing this are in the hands of every manufacturer. In 
our own shops, on your own machines, with your own 
instructors, in your own time; neither municipalities nor 
governments can do it for you. Manufacturers must 
establish systems of apprenticeship which include work- 
shop experience under educational guidance. 

Figs. 23 to 25 show three illustrations of shop features 
which are taken from one of the most recently-erected ma- 
chine-tool establishments. These are given to call to mind 
features which do not usually receive attention, but which 
are being more and more recognised by modern manufac- 
turers as economic factors of shop organisation. 





New Ortgans.—A new floating dry dock which the 
United States has recently constructed for American 
ships of war at New Orleans, may be used by mercantile 
vessels which are too large to go into any other local 
dock, provided always that their doing so does not con- 
flict) with the current requirements of the American 
authorities. 





GOLD IN THE UniTeD States.—The value of the gold 
raised in the United States last year was 80,218,000 dois. 
Colorado, which comprises the famous Cripple Creek 
field, headed the list among the gold-producing States 
of the Union with a value of 29,000,000 dols. California 
ranked second with 15,730,700 dols.; Alaska third, with 
6,940,000 dols.; South Dakota fourth, with 6,601,800 dols.; 
Montana fifth, with 5,023,300 dols.; and Arizona sixth, 
with 4,193,400 dols. 





INLAND NAvIGATIONS.—A travel of 14,300 miles on the 
inland navigations of England and Wales seems an almost 
incredible length of journey; but, nevertheless, it was 
accomplished between 1887 and 1901 by Mr. H. R. de 
Salis, A.M. Inst. C.E., of Iver Heath, Bucks. The 
greater part of it was covered in his own steam yacht, 
over 2000 miles in other vessels, and no less than 1011 
miles on foot on the towing paths, The longest voyage 
occupied 61 days; and followed a devious route, including 
Oxford, Atherstone, Rugeley, Market Drayton, Welsh- 
“weg Ellesmere Port, Wigan, Liverpool, ood Wake- 

eld, Rochdale, Manchester, Stoke-on-Trent, Wolverton, 
—— and Oxford. The distance was 1013 miles, and 
included 674 locks and 117 tunnels. The greatest number 
of locks ever worked on one day was on May 3, 1898, when 
65 were passed, 14 being narrow locks on the Hudders- 
field Narrow Canal, 9 wide locks on the Huddersfield 

road Canal, and 14 wide locks on the Calder and Hebble 
Navigation. On August 1, 1895, a period of three hours 
was occupied in “legging” through Harecastle Old 
Tunnel, which is 2897 yards long. 





BrrMonpsky Evxectric Licut1ne Works.—The Borough 
of Bermondsey was en féte on Thursday, the 23rd inst., the 
occasion being the opening by the Mayor—Colonel 8S. B. 
Bevington—Aldermen, and Councillors, at the Town Hall, 
Spa-road, of the electric light and dust-destructor works, 
stables, dépét, &c., which have been built on a site in the 
rear of the Town Hall. A number of guests wib- 
nessed the ceremony. The t is on the designs of 
Messrs. Kincaid, Waller, and Manville, who supervised 
the work of erection, ther with Mr. W. H. Vincent, 
the Borough Electrical Engineer. It contains three Bab- 
cock and Wilcox boilers, each of 2000 square feet heating 
surface, space being set aparb for the erection of a fourth. 
The destructor is on Mr. A. J. Liversedge’s patents, with 
three sets of cells of dimensions, the hot  - from 
which are delivered to the sides of the boilers. The latter 
are provided with the usual coal-firing devices in front. 
The steam engines and dynamos were built by the Thames 
Iron Works Company, and the switchboard and electrical 
fittings by Messrs. Crompton and Co., Limited, who bave 
charge of the lighting arrangements. The whole plant is 
a very comprehensive one, carefully set out, and it reflects 
great credit on the designers and the Borough Engineer. 
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CompPineD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

ies of Specifications may be ined at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date advertisement of the nce of a Complete 

ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 
2492. W. Ogle, Ripley, Derby. Harrows and 
Drags. (9 Figs.) February 5, 1901.—Jn order to provide im- 


proved means for adjusting and securing harrow or drag teeth or 
tines within their boxes or sockets, according to this invention 


“SY Fig.2. 
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the teeth and boxes, or extensions thereof, are provided with 
engaging projections and recesses. bolt or pin may be used to 
lock the tine in one of several positions in the box. (Accepted 
December 18, 1901.) 


ELECTRICAL APPARATUS. 


F. R. Simms, London, and R. Bosch, 
Stuttgart, Germany. Magneto Machines. [2 Figs.)| 
August 28, 1901.—This invention has reference to magneto electric 
machines of the kind used for firing the charge in explosion en- 
gines, and according thereto the armature remains stationary, 
and is enclosed within a rotatable inductor envelope which 
protects it from injury and screens it from dust, the said arma- 
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7209) 
ture being supported by a spindle or spindles pivotally supported 
in bearings in the envelope. The armature is held to its relative | 
position (determining the moment of ignition) regulably by means 
of a seg tal shield attached to its spindle at one end, and pro- 
vided with a slot adapted to pass over the threaded part of a 
pillar attached to the baseplate, and to which it is held by a nut. 
(Accepted December 4, 1901.) 


21,886. L. E. Lacroix, Marseilles, France. Storage 
Batteries. [5 Figs.) December 8, 1900.—A light storage 
battery for traction pu 8, and having both electrodes of 
Planté formation, comprises plates made up of depending lead 
wire. There may be several layers of wire in each electrode, and 
the electrodes are separated by irregularly corrugated ebonite. 
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The wire is cored with 3 per cent. antimony lead, and is made by | 
squirting a hot-lead tube on to an antimony lead core wire which 
has been tinned with a very fusible solder, the compound wire 
thus produced being afterwards drawn down to the required size. 
It is stated that a cell having a reasonable life, and which can be 
cheaply maintained, has a capacity of 25 ampere-hours per kilo- 
gramme total weight. (Accepted December 11, 1901.) 


23,396. The British Thomson-Houston Company, 
Limi: London. (EZ. W. Rice, jun., Schenectady,) N.Y., 
U.S.A.) Rotary Transformers. [4 Figs.) December 21, 
1900.—In this specification it is stated that with rotary converters 











the “ratio of transformation—that is so say, the ratio between the 
electromotive forces of the direct and alternating sides—is fixed 
once for all; and further, this ratio is comparatively close to 
unity.” A rotary transformer is described which is for use in 
directly converting high potential age alternating current 
to low potential continuous current, and which may comprise a 
continuous winding consisting of separately insulated ccils or 











bars wound in slots and tapped to the commutator, and a winding 
connected to the alternating-current terminals and consisting of 
separately insulated coils wound in slots. There are ten claims, 
and the first is broadly for the combination in a rotary converter 
‘* of alternating and direct-current leads, and two separately insu- 
lated windings of different numbers of terns, one set connected to 
the alternating-current leads, and one to the direct-current leads.” 
(Accepted December 27, 1901.) 


19,495. The British Thomson-Houston Co: 
| Limited, London. (W. L. Emmet, Schenectady, N.Y., 
| U.S.A.) Electrical Distribution. [4 Figs.] October 31, 
| 1900.—According to this invention, articles which are to be 
| actuated togeth e ted. Olaim 1, in which the inven- 
tion is limited to electric switches of a certain kind, is as follows : 
“‘The combination of a plurality of dial switches, an operating 
| shaft for each switch, and connecting means for securing simul- 
| taneous rotation of said shafts.” Whilst the shafts operate simul- 
ti i of the switches as specified in Claim 2 
may The connecting means may, according 
to Claim 3, be a universal joint. There are seventeen claims, 
many relating to the control of a variable-ratio multiphase trans- 
former. (Accepted December 11, 1901.) 


23,860. E. M. Hewlett, Schenectady, N.Y., U.S.A. 
Distributing Systems. [2 Figs.] December 31, 1900. (Con- 
vention date, July 28, 1900.)—This invention provides switching 
apparatus whereby mains to be fed with single-phase alternating 
current may be supplied from any part of a set of three polyphase- 
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current conductora. The invention comprises the use for this 
purpose of two independently movable double-throw switches, 
two of whose tacts are ‘ ted with one of the triphase 
mains, and the other two contacts with the other two mains.” 
(Accepted December 27, 1901.) 


23,379. The British Thomson-Houston Company, 
Limited, London. (W. S. Moody, Schenectady, N.Y., 





























Tm | 





C 
i377 


U.S.A.) Transformers. [2 Figs.) November 19, 1901.—In 


tion with the core, of two superposed windings thereon which 
coumey less than the total winding space, and a separate auxiliary 
regulating winding located in the remaining winding s and 
connected with the inner winding, but not cunteantel ies the 
outer winding.” The expression ‘two supe windings” 
appears to relate to two windings, one of which is superposed 
upon the other. In a described ap tus the primary is wound 
over the greater part of the length of the secondary winding ; 
but at its end the secondary is carried up without any primary 
winding over it, and leads are taken off from different parts of 
the len of this uncovered portion of the secondary (called 
the auxiliary winding) for regulating purposes. In a two-arm 
transformer both members may be similarly wound, and both 
ends of the secondary connec y regulating leads. It is stated 
that with the arrangement according to this invention when the 
entire “auxiliary winding” is cut out the “main wind! “ 
will be symmetrically disposed and there will be no excessive 
reactance. When the secondary has to be connected at its end 
by a number of leads, of course mechanical advantages as well as 
a facilitated or improved insulation are also obtained, due to its 
described disposition. (Accepted December 27, 1901.) 


GUNS AND EXPLOSIVES. 


2577. A. J. Dawson and G. T, Buckham, London. 
Obturators. [6 Figs.; February naan oe Bange obtura- 


tors for breech-loading guns are 4 iis ij tion pro- 
with a split ring or split 
reech block 





vided with a cup or cups of metal, and 
tom In a gun having a swinging screw-threaded b 

with interrupted th 8, the outer circumference or seat of the 
obturator pad—that is to say, the part which fite radially against 
the breech chamber—is made in the form of a comparatively 
—_ cone, so that in the swinging of the block in opening or 
closing the breech, the obturator will easily leave or enter its 
place within the breech chamber without requiring to be shifted 
rectilinearly. The said pad preferably consists of a composition 
of asbestos and mutton suet, covered with canvas, and is made 
in the form of a ring in the manner usual with the De Bange 


Fig.4 
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obturators, and the forward portion of the pad is protected by 
a facing or cup of copper which is interposed between the mush- 
room head of the obturator bolt and the forward part of the 
pad, the said forward part being preferably bevelled near its 
periphery. The copper facing is preferably flanged rearwardly 
at its periphery to form a circular lip, which will cover a part 
of the that would otherwise be exposed at the periphery, 
and this {rearwardly flanged portion may taper to a thin edge. 
At the front bevelled part of the periphery of the copper Sele 
is provided a steel split ring, preferably of triangular cross-section, 
to fit the correspondingly bevelled portion of the copper facing 
or cup, but not connected to the latter. The rear portion of 
the pad may be protected with tin discs and steel rings in the 
manner generally used with De Bange obturators. (Accepted 
December 27, 1901.) 


MINING, METALEUE CY, AND METAL 


22.753. H. J. Haddan, London. (The Meteorit Company, 
Berlin, Germany.) ane. {1 Fig.] November 11, 1901.—An 
alloy of aluminium and phosphorus is made by plunging a per- 
forated container of phosphorus beneath the surface of the molten 





s<— 











aluminium. From .5 to 1 per cent. of magnesium may also be 
added. It is stated that the quantity of phosphorus used is that 
‘corresponding in amount to the amount of aluminium in the 
crucible.” The alloy must be cast in red-hot moulds and cooled 
in the air. (Accepted December 18, 1901.) 


RAILWAYS AND TRAMWAYS, 


12,401. J. M. Hewitt and W. G. Rhodes. Manches- 

Rail Brake. (3 Figs.) June 18, 1901.—This invention 
pper brake to be carried by railway and tramway 
or application to the rails. It comprises a pneu- 


provides a sli 
vehicles, and 
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matic cylinder with a piston pivoted to levers, and at its free end 
carrying a go brake, also pivoted upon the said levers, each 
of which is — to or adapted to oscillate be ae a fulcrum 
carried by a bracket or an attachment on the cylinder. In one 





this specification is claimed: ‘‘In a transformer, the combina- 


apparatus there is a small cylinder with a piston sliding therein, 
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and attached to this eet is a bracket or brackets forming a 
guide for the piston-rod and fulcra for two or more levers pivoted 
thereto. To the piston is connected a rod or link the free end of 
which is coupled to the levers upon which is ded and 
a a slipper brake, so that when the piston is forced out the 
rake is pressed against the rail. The whole apparatus 
arranged compactly upon one bedplate, in order that it may be 
quickly ‘affixed to a car or vehicle upon which it is to be used. 
A regulating valve having a ber of apert closed by 
“differential valves of different values” is provided. (Accepted 
December 27, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &e 


23,192. W. H. Watkinson, G w. Boilers and 
Superheaters. (28 Figs.) December 19, 1900.—This invention 
provides a great number of devices relating to the generation and 
superheating of steam, to the heating of feed water, to the 
disposition of boiler furnaces, to the production and utilisation of 

r-quality gas, and to the heating of air for boiler furnaces. A 
oiler is proposed in which the fuel is contained and burnt 
between vertically or helically rising water tubes. Bituminous 
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fuel, when used, is gas‘fled in the upper part of the furnace, the 
produced being caused to pass through the incandescing fuel. 
team produced may be passed through tubes in contact with 
water in the boiler, for the purpose of depositing contained 
moisture, or through a live steam feed-water heater, and from 
thence to the superheater. If blast or other like furnace products 
are used for superheating, they are preferably passed through an 
additional furnace near the superheater. (Accepted December 27, 
1901 ) 


19,580. J. J. Drouot, Troyes, France. Steam 
Boliers. (2 Figs.] October 1, 1901.—In this steam boiler of 
compound fire and water-tube type the metal surface is well 
utilised for heating purposes. It comprises two lower water 
vessels,an upper water and steam vessel with longitudinal fire- 
tubes and short water tubes connecting the water vessels with 


Fig.1. 
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the water and steam vessel. The 
forward ends of the water vessels which are exposed 
heat from the fire, and the products of combustion rise and 
diverge laterally ae the forward portion (risers) of the water- 
tube sheaves, after converging on passing in a reverse direc- 


tion through the back parts. (downcomers) of the water-tube 
sheaves, from thence rising to the back of the water and steam 


te is situated beneath the 
to the radiant 





vessel, and returning through the longitudinal fire-tube therein 
> — +} chamber at the front of the boiler. (Accepted December 


3205. C. B. Handyside, London. Cocks and Valves. 


is| {1 Fig.] February. 14, 1901.—This invention relates to cocks or 


valves chiefly intended for controlling the flow of high-pressure 
steam, the object being to provide —— the valve proper 
or its seat from becoming scored leaky. Arranged in com- 
bination with a mitre valve isa secondary valve, in such a manner 
that the secondary valve forms a shield for the mitre valve, so 
that the steam passing through the valve casing does not flow 
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over the faces of the mitre valve. In one arrangement there are 
two cylinders sliding one within the other in the same manner as 
in an equilibrium valve, one cylinder being fixed to (or in relation 
to) the seat of the mitre valve, so that ite upper edge is above the 
level of the said seat, whilst the other cylinder is carried by and 
preferably formed in one with the mitre valve carried by the 
a in this latter cylinder below the mitre-valve 
face allowing the passage of steam through the valve casing. The 
mitre valve is therefore always raised from its seat out of the path 
of the steam before the flow of the latter through the secondary 
valve commences. (Accepted December 27, 1901.) 

2418, K, D, Noble, Helensburg, Dumbarton, and 
J. Irving, Cardross, Dumbarton, Boilers. [5 Figs.) 
February 5, 1901.—In a combined fire and water-tube boiler 
according to this invention the fire-tubes pass through the water- 


Fig.t. 
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tubes which form a hollow sheaf and have their ends taking into 
front and back water chambers communicating with the water 
and steam drum above. The boiler is set tilted upwards at the for- 
ward end, and the fire gases pass from all round through the water- 
tube sheaf and into its hollow interior (the lower part of the same 





being covered with refractory material) from the upper side 
thereof, and from thence to a smokebox and through the fire. 
tubes which are inside the water-tubes to the flue chamber at the 
boiler front. There is a door in the flue chamber giving access to the 
fire-tubes, and the stop at the front end of the tube sheaf interior 
space is made removable, to allow,of access being had to the smoke- 
box through the tube sheaf. The water chambers communicate 
all round with the upper water and steam vessel through perfora- 
tions in the same. (Accepted December 27, 1901.) 


TEXTILE MACHINERY. 


1436. C. m._ Gueg. Sil Essex. Woven 
Fabrics. (3 Figs.) January 22, 1901.—In the method of 


weaving which forms a feature of this invention, and in order to 
provide a cloth suitable for waterproofing and for rubber tyres 
or hose pipe, the warp threads after fo! the shed are caused 
to close consecutively or successively, instead of simultaneously, 
upon the weft thread ; such ve closures following the 
motion of the shuttle through the shed. In this method the weft 
acted upon at each closure of a warp towards the companion 


Fig. 1. 











warps may, instead of resisting the latter, be caused by them to 
yield and to draw excess thread from the shuttle in accordance 
with the amount by which it is desired to reduce the tension set 
up in the warp ; this being done without hindrance from those 
of the companion warp threads which are situated between 
tbe shuttle and the part of the weft which at any moment is 
becoming tightened. Thus the tension of the warps may be 
regulated (through the weft) by the tension regulator on the 
shuttle, which latter must, of course, be held against acci- 
dental return or recoil movement. Loom apparatus to carry 
out this method of weaving is described and illustrated. (Ac- 
cepted December 27, 1901.) 


MISCELLANEOUS, 


2617. A. Eadie and J. Tannahill, Rutherglen, 
Lanark. ~—e Connections. (2 Figs.) February 7, 1901.— 
According to this invention each pipe or tube length is made 
with an external collar on each end, the outer portion of each 
collar being of larger diameter than the remaining part. Two 
flanged rings are provided for each pipe length, and these are 
placed on the body of the pipe before the collars are formed. 
One of these rings is made of an internal diameter which fits the 
part of smaller diameter on one of the collars, and when in 

tion on its collar the larger end of the collar projects out 
yond the flange ring to form what may be termed a spigot 





end, The other flange ring is made internally of two diameters, 
and when in position on its collar the part of smaller diameter 
fits the smaller external diameter on the collar, and the part of 
larger diameter fits on the larger part of the collar, and is of 
such a breadth that ode gry beyond that part of the collar, and 
forms what may be called a faucet end. When the spigot on one 
pipe length is inserted in the faucet of another pipe length, the 
flange rings can be adjusted so that their bolt holes are opposite 
each other, aud when the bolts are inserted and the rings 
drawn ther a satisfactory joint is formed, with or without 
the use of any ordinary packing material between the ends of the 
pipes. (Accepted Dovmher 27,1901.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 
ung “m4 with illustrations of inventions patented in the 
United States of America from 1847 to the wy time, and 
reports of trials of patent law cases in the United States, may be 
. —~ gratis, at the offices of ENGINEERING 35 and 36, Bedford- 
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THE BRUSH ELEOTRICAL ENGINEER- 
ING COMPANY. 


Amone the purely British companies whose 
speciality is electrical engineering, and who are 
noted for their enterprise and good workmanship, 
may be mentioned the Brush Electrical Engineering 
Company, Limited. They were the pioneers in 
Great Britain of electric lighting and electric trac- 
tion work. 

The company was first started about twenty years 
ago, under the title of ‘‘ The Anglo-American Brush 
Electric Light Corporation,” to work a system of 
arc lighting, which had been patented. by Mr. 
C. F. Brush, of Cleveland, Ohio, and they put 








down a plant for that purpose at Belvedere-road, 
Lambeth. These works were fully occupied during 
several years in the installation of electric light in 
public thoroughfares, railway stations, factories, 
museums, &c., both in the Metropolis and all 
over the country. A large number of the arc 
lighting installations they then completed are still 
in use. 

As soon as the incandescent lamp became a 
practical success the company (recognising the 
developments that would certainly ensue) took up 
its manufacture. It may even be stated that the 
extension of incandescent lighting is largely due to 
the activity displayed by the Brush Company. 
They commenced, as early as 1880, to supply electric 
light to numerous British and foreign men-of-war 
and merchant ships. Their incandescent lighting 
installations on land, in factories, private residences, 
and so forth, are very numerous and extensive. 

The first Electric Lighting Act of 1882 greatly 
hampered the electric lighting industry, and the 
Brush Company suffered in common with other 
firms. It is to the initiative of this company, and 
to the exertions of one of their directors (Lord 
Thurlow) that the ing of the Amended Electric 
Lighting Act of 1888{is largely due, and the con- 
sequent term of prosperity. 

_The Brush Company next devoted their atten- 
tion to the production of electric energy and to its 
distribution over long distances and scattered areas. 
This led to the evolution of a system of alternate- 
current lighting, consisting of their patent alter- 
nators, transformers, high-tension switches, and 
fuses, &c. 

The company’s business had gradually increased 
to such an extent that the Belvedere Works were 
no longer able to cope with it, owing to limited 
space. Besides this, their situation was not a 


favourable one as regards the supply of coal and 
material. The delivery of work, and especially 


that of heavy machinery, was also difficult, there 
being no possibility of laying down sidings to 
join the works with the lines of the nearest railways 
—theSouth-Easternand Londonand South-Western. 
Cartage of raw material and of finished products 
formed an important item in the company’s expen- 
diture. These considerations, the impossibility 
of extending the works at a low cost, the fact 
that labour is generally dearer in the Metropolis 
than in the provinces, and a desire to be in a 
position to manufacture electric tramway rolling 
stock complete, led the company to decide upon 
the removal of their plant to the Midlands. In 
1890 they therefore purchased the existing Falcon 
Engine and Car Works at Loughborough, in 
Leicestershire, and some surrounding tracts of 


land. for extensions, the capital having been in- 
creased from 400,0001. to 750,000/. anew 
riod. 


title of the a dates from that 

The Falcon Works, remodelled and extended as 
they have been by the Brush Company, are shown 
on plan, Fig. 1, the references to which are the fol- 
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lowing : 


Fig. 4. 








by several sidings. They are bounded on the east . 
by the Great Central Railway. 

As will be seen from the plan, the works may 
conveniently be divided, for description, into three 
groups: ‘To the north, the car-shops, covering an 
area of about 145,000 square feet; in the centre, the 
foundries, smithy, heavy tool shop, erecting shop, 
boiler and locomotive shop, testing-room, power- 
house, &c., covering about 125,000 square feet ; and 
near the entrance the dynamo, motor, and apy 
shops, which cover an area of approximately 58,0 
square feet, not including the pattern and paint 
stores, warehouses, sawmills, &c., which are con- 
veniently laid down in various parts of the yards, 
and are shown in the plan. e general offices 
occupy a separate building, facing Loughborough 
Railway Station. 

The company own besides a tract af land, marked 
O on plan, of about 34 acres, lying between the 
general offices and the Midland Railway, and 
another of about 9 acres, marked C CC, in the rear 
of the paint-stores, both of which are available for 





extensions. A circular track, also shown on plan, 
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Description. 
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Description. 


tte: Le 
A Traction motor shop. B B Heavy-erecting shop. 
B_ Small engine shop. C C Heavy-tool shop. 
C Small dynamo shop. DD Iron foundry. 
D_ Shop for traction, con- EE Sand-mills. 
troller, and resist- F F Gas producer for core 
ances, stoves. 
E Armature and trans- GG Core stoves. 
former winding shop. HH Electrically-drivenfoun- 
F  Caretaker’s house. dry blower, 
G Works drawing ex- II Oupo! 
ge. J J Space for heavy mould- 
H_ General offices. ing boxes, 
I Staff's bicycle house. KK Oil and colour stores. 
J  Workmen’s bicycle LL _ Pattern stores. 
house. MM _ Experimental track for 
K Warehouse. testing electrical car 
L_ Timber store. uipments. 
M Sawmill. NN Redlus of curve 35 ft. 
N Log saw. OO Radius of curve 40 ft. 
O Space for extensions P P Gradient of track 1 in 
— PE noe Leg 
wa: mpany’s yard. 
main line for extra Re Log saw. 
heavy tooling and 8S 8S Cross-cut saw. 
erecting shops. TT Timber stores. 
P_ Automatic fire pump. UU _ Car-body erecting shop. 
Q Car-painting shops. VV Car-wood working ma- 
R_Car-erecting shop. chine shop. 
8 — Pattern shop. WW Car drawing-office. 
T Tool shop. XX Car t-shop. 
U_ Tool-shop smithy. YY Shop for steel trucks 
Vs Brass foundry. and rames. 
W  Sand- mills for brass ZZ Oar trayerser. 
foundry. AAA Paint mill. 
X General stores. BBB Midland Ry. main line. 
Y Smithy and locomotive COC Brush Company’s Pro- 
boiler shops. perty for future ex- 
Z  Power-house. tensions. 
AA Boiler-house. DDD Weighbridge and office. 


The works are situated adjoining the Lough- 
borough Station, on the Midland Railway to 
London, and they are connected to the main line 
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Fig. 1, and suitably laid, with curves and gradients, 
is used for testing the cars built by the company, 
previous to their delivery 

The buildings constructed by the company since 
their acquisition of the site have saw-toothed roofs ; 
they are all most systematically arranged. 

apne, 2 m the north end, the first shop, marked 
Y Y on plan, is set apart exclusively for the manu- 
facture of electric traction trucks and steel under- 
frames for electric tramcars and railway carriages. 
Various types of trucks and underframes are at the 
present time in construction, among which may be 
mentioned the Brush four-wheel trucks for the 
Southport, Taunton, Halifax, Bradford, and Auck- 
land (New Zealand) Tramways; the Brush maxi- 
mum traction trucks for Greenock, Kinver, Man- 
chester, Dudley, &c. ; the Brush four-wheel bogie 
trucks for Rochdale, Auckland (New Zealand) ; 
steel underframes for the Kinver cars and the 
Central London carriages, &c. The annual output 
of this shop is 1200 trucks, mounted complete, 
with their electric motors, giving employment to 
eighty men. The shop is divided into two bays, 
one of which is served by two overhead hand 
travellers, the other with one. It contains im- 
proved machine-tools of American and British 
manufacture, driven by electric motors, one in 
each bay, and underground. 

Next to this are the car-body erecting shop, the 
car wood-working machine shop, and the car paint 


shop. 
the first of these, marked U, U on plan, and 
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shown in Fig. 2 on our two-page plate, is used 
exclusively for the erection of tramcar bodies and 
railway carriages, the annual output in tramcars 
alone being approximately 750. Various types are 
now in course of construction: carriages for the 
Central London Railway, electric cars for Man- 
chester, Bradford, Sheffield, Swansea, Auckland 
(New Zealand), Greenock, Leeds, Newcastle, South- 
port, Kinver, &c. This shop employs about 250 
men. The car wood-working machine shop (V, V) 
supplies the car-body erecting shop with all the 
necessary woodwork ; it occupies about 90 men, 
and contains the latest wood-working machinery 
of improved type, driven electrically throughout. 
The cars are finished, ready for delivery, in the car 
paint-shop (X, X), and are there fitted with their 
equipments: trucks, motors, controllers, car 
bundles, and lamp-wiring. This shop occupies 
about 100 workmen. 

These three shops are heated by hot-water pipes, 
and are provided with the Grinnell overhead 
automatic water sprinklers, to act in case of fire. 
The car paint-shop contains a drawing-oftice, in 
which the working drawings of all the detail parts 
of cars and carriages are ee ; a special room 
is also set apart for upholstery work. The tim- 
ber shed contains an enormous stock of wood, 
which is seasoned here exclusively by natural air- 
draught. 

These three shops, the truck and underframe 
shop, and the timber stores, communicate by a 
traverser with the lines which run all over the 
works, and with a siding leading to the Midland 
Railway. 

The iron foundry calls for no special comment ; 
it is 400 ft. in length, with two overhead electric 
travelling cranes, of 10 and 15 tons respectively ; 
two cupolas, two gas-heated drying stoves, an elec- 
trically-driven blower for the cupolas, and electric- 
ally-driven sand-mills. The foundry gives employ- 
ment to 100 men. 

Next to the iron foundry are the heavy erecting 
and heavy-tool shops ; these are shown on Figs. 
and 4 of our two-page plate. They are divided into 
two bays, with four overhead electric travellers of 10, 
15, and 25 tons respectively, running the whole 
length of the building. ‘These shops employ 200 
workmen in the fitting and erecting of large traction 
generators, alternators, Universal engines, narrow- 
gauge locomotives, &c., and are fully equipped for 
the construction of a large number of engines and 
dynamos, varying in size up to1000kilowatts. Among 
the orders now on hand may be mentioned 300, 200, 
and 160-kilowatt standard traction steam-driven 
dynamos, 500 and 375-kilowatt steam-driven alter- 
nators, and 1000-kilowatt alternators. The heavy- 
tool shop, constituting one-half of each bay, keeps 
the erecting shop fully and regularly supplied 
with detailed parts after machining. All the 
machine-tools are driven electrically, many of the 
larger ones by separate motors ; among these is a 
—— machine by Messrs. J. Buckton and Co., 

imited, Leeds, to plane 20 ft. by 10 ft. by 10 ft., 
driven by a separate Brush Catecnenl motor, 
of 50 horse-power, 480 revolutions, the maximum 
cutting speed of the planer being 18 ft. per 
minute. The tool-shop contains also two large 
plate - lathes, driven by a separate motor, and a 
horizontal drilling machine, also driven indepen- 
dently. 

Asa rule, the shop-drives throughout the whole 
works are divided up into sections, and are worked 
by Brush Universal motors of 25 to 50 horse- 
power. 

The power-house (Fig. 5) and testing-room give 
into the heavy erecting shop. The testing-room 
is fully equipped for electric and water consump- 
tion tests, and is provided with a 10-ton electric 
crane. It contains all the necessary resistances, 
both German silver and water resistances, and 
a weighbridge for takiny the water consumption 
tests. The capacity of the testing-room is approxi- 
mately 1500 kilowatts at any one time. It is sup- 
plied with superheated steam, and the testing 
plant comprises a portable condenser, with air 
and circulating pumps, which are motor driven ; 
the circulating pump supplies both the condenser 
in the testing-room and that in the power- 
house. The German-silver resistance frames are 


arranged with change-over switchboards up to a 
capacity of 500 kilowatts; the water resistance 
tanks for high-tension working exceed 500 kilo- 
watts. 

The power-house contains three 150-kilowatt 
Brush traction generators, coupled direct to Brush 





universal engines, running at 275 revolutions 
per minute, and one 75-kilowatt light -load set, 
coupled direct to a similar engine. The power- 
house voltage is 230. A Brush 300- kilowatt 
traction set is in course of construction at the 
Falcon Works for increasing the power available. 
The switchboard at present consists of four dynamo 
panels, six circuit-panels, and one plugging-panel, 
space being in readiness at both ends for exten- 
sions to the dynamo and circuit panels. The total 
output of the power-house when the new set is 
working will be 825 kilowatts. Steam for the 
engines is supplied by Babcock and Wilcox boilers 
—two of ob Lanse ouen, one of 200 horse-power, 
and two of 150 horse-power. 

Adjoining the power-house are the following : 
the general stores—a very light shop with gallery, 
in which are kept the goods and material required 
for immediate use in the various departments ; the 
brass foundry, with a battery of eight crucible 
furnaces, served by a 6-ton overhead crane ; the 
smithy and locomotive boiler shop; other car-build- 
ing and car-painting shops, heated by hot-water 
pipes, and provided with automatic sprinklers in 
the same way as those above described ; the pattern 
shop, which supplies beth the iron and the brass 
foundries ; the tool- shop, gauge-shop, and _tool- 
shop smithy. 

The part of the works near the main entrance 
consists of the traction motor shop marked A on the 
plan, Fig. 1, a view of which is shown in Fig. 6; 
this is exclusively set apart for the manufacture of 
traction motors. The annual output is equal to 
1000 motors, occupying 100 men. The standard 
types at present in course of construction are the 
faleding: 800 A, rated at 17 horse-power, sup- 
plied to the Kidderminster and Stourport tram- 
ways, Swansea tramways, and others ; 800 B and 
800 C, rated at 17 horse -power, for the Taun- 
ton tramways, Southport tramways, and others ; 
1000 lb., rated at 25 horse-power, for Greenock 
and Port Glasgow, Dudley, Kinver, &c.; 1200 lb., 


3} rated at 40 horse-power, for Auckland (New Zea- 


land), &c. 

All motors are finished complete, and severely 
tested before leaving this shop. 

The traction motor, armature, and field winding 
shop adjoins the preceding one, and occupies 50 
hands. The armature and field cores are carefully 
tested at every stage of manufacture. 

The small engine-shop for machining the detail 
parts of engines, and the small dynamo shop 
(Fig. 7) for the manufacture of dynamos, motors, 
alternators, &c., up to about 100 kilowatts, are 
in the same building, under different bays. Among 
the work on hand are 120 of the Brush enclosed 
type of motors, varying from 14 to 30 horse- 
power. 

(To be continued.) 





THE NORTH-SEA CANAL, THE YMUI- 
DEN LOCKS, AND THE PORT OF 
AMSTERDAM. 

(Continucd from page 107.) 
Tue CuLvert SLvIces. 


Tue sluices (Figs. 17, 18, and 19, page 171) 
are built up of wood and sheet metal, fixed in 
strong iron framing. The frame terminates in a 
yoke, which is amply braced and pivoted above. 
The two endless Gall chains, by which the sluice 
is suspended, are fixed to the ends of the yoke, 
and rest on a horizontal shaft above, through 
which they receive their motion, and are further 
carried round a secondary winding shaft, half way 
down the pit. They are equally stretched by 
means of turnbuckles, with right and left-handed 
threads, and the pull is further equalised by the 
aid of the yoke. The transmission of power 
from the motor, which is placed in a separate 
chamber at a safe level behind a partition wall, 
through which the shaft continuation is carried, is 
of the type already described, and the machinery 
comprises an elastic coupling, worm and helical 
gear, anda winch, The motor develops 17 horse- 
power when running at 270 revolutions ; it is fitted 
with an electromagnetic brake, and interruption of 
the current short-circuits the armature. The end 
thrust is taken up by steel balls. The weight of 
the sluice is partly balanced by a counterweight, 
which is attached to the chain end, and which glides 
on two rods provided with collars bearing against 
strong helical springs. 





Damage to the machinery in case of failure of 
action of the contact cut-outs, located at the 
extremity of the sluice travel, is prevented in the 
manner previously explained. The helical springs 
referred to play a part ir this safety device. There 
is, moreover, a second contact, which breaks the 
main current in case of over-winding. The 
emergency mechanism for raising and lowering the 
sluice with the aid of the capstan comprises a ver- 
tical shaft and bevel gearing. Fig. 19, and Fig. 11 
on page 105 ante, show the chain connection to the 
carriage and to the capstan. The position of 
the sluice is indicated by a pointer. The sluice 
travels 10 ft. per minute. ‘The sluice bars the 
flow in one direction only ; there are, therefore, 
an ebb and a flood sluice in each pier-head. 


THe CAPSTANS. 


Only two of the capstans are fitted for elec- 
trical power, as we stated already, and they are 
all of a simple construction, which Fig. 20, 
page 171, explains. The cast-iron drum contains 
a sun and planet gearing. For manual operation 
eight poles can be inserted and sixteen men be 
put to the work. When thus driven indirectly, 
the circumferential speed is only half of the 8 in. 
per second realised in the case of direct driving 
by the electric motor. The coupling and the 
chainwheel under the drum are for the emerg- 
ency cases when the gates and sluices have to be 
manipulated from the capstan; the connection 
can be seen in Fig. 10 on page 105 ante. The 
gearing of the electric motor consists of toothed 
wheels, countershaft, bevel wheel, and a large 
crown wheel on the capstan shaft, which latter 
is not marked in the diagram. The electric 
motor is designed for 21 horse- power at 270 
revolutions. 


THE AUTOMATIC SWITCHES AND STARTING DEVICES. 


As there are twelve chambers or systems of 
chambers, such as Fig. 10 on page 105 shows, and 
as the manifold operations are to be controlled 
from switch pillars on the pier heads, of which 
there are only six altogether, intermediate switch 
arrangements of a special kind will obviously be 
required. Their objects will, however, better be 
understood if we first consider which operations 
the locking of a big vessel involves. 

We will assume that a ship of the largest 
dimensions wishes to enter the canal at high water 
outside, and that the lock has accidentally not been 
left, after the preceding locking, in a condition 
which would facilitate matters. The full length of 
the two combined basins being needed, the middle 
gates have first to be opened. We begin by equalis- 
ing the water level in the two basins. Then we 
have to reduce the level of the water enclosed 
between the flood and the ebb gate of the outer 
pier head. For this purpose, small sluices in the 
gates themselves need only be raised. Wecan then 
open the ebb culvert sluices and the ebb gate 
leaves. A level difference between the high water 
outside and the water in the combined basin will 
now become apparent ; that is adjusted by operat- 
ing the flood sluices in the culverts. The attendant 
further raises small sluices in the flood gates and 
watches until the lighter sweet water of the lock 
basin begins to pass outside through the sluices 
just mentioned, which lie at a higher level 
than the culvert sluices. That outward flow tells 
him that the level differences have been equalised, 
and he can proceed to open the flood gate. The 
ship may then steam into thelock. The next step 
is to close the flood sluices, the secondary gate 
sluices, and the flood gates. The lock-keeper now 
walks over to the third inner pier-head in order to 
balance the lock chamber and canal level and to 
open the lock gates. 

Some of these movements are always simul- 
taneous, apart from emergency cases, and others, 
fortunately, must necessarily be consecutive. The 
task is difficult enough, anyhow. Simultaneously 
are moved from either pier the two leaves of a 
gate, two corresponding culvert sluices, two corre- 
sponding capstans. Corresponding parts are opp0- 
site one another on the north and south piers. As 
non-corresponding movements are not called for at 
the same time, one starting gear will suffice for the 
three motors of one chamber. All the motors are 
reversible. The reversing could not be effected in 
the keeper’s switch pillars without complicating the 
arrangements too badly; and each motor has, 
therefore, been provided with its own reversing 
switch, That means three reversing switches for 
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Fias. 17 to 19. Tue Cutvert Siuice Gear. 





Fic. 25. DracramM or Exectric Connections TO GATES AND SLUICES. 


the chambers, where electric capstans have been |ratus. Fig. 25, above, explains the connections for 
put up, and twoin the others. Figs. 21, 22, 23, and|one chamber. Figs. 21 and 22 are front and back 
24, pages 174 and 175, are views of the switch appa- | views of the main rheostat, of which only one is 
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required for the three motors of a chamber, actuat- 
ing gate, sluice and capstan, which are never moved 
simultaneously. Fig. 23 represents an automatic 
compound reversing switch, the upper set of devices 
serving a gate, the lower aculvert sluice. Both 
these apparatus are of the car-controller type, the 
contacts being in the one case fixed to a drum, in 
the other forming copper sectors on ebonite or slate 
discs, as shown. Pilot motors turn these devices, 
as will presently be explained. A throttle in the 
main circuit stops the pilot motor of the starting 
rheostat when the starting current exceeds twice 
the full-load current. To stop the main motor 
itself, the main circuit is interrupted, and the motor 
short-circuited on a portion of the rheostat. 
Further particulars will be understood from the 
diagram, Fig. 25, although the connections are too 
numerous to be easily followed. Supposing we wish 
to open a gate, all that is necessary is to w the 
lever I, on the left-hand side of the diagram, over 
to the *‘ open” contact. Current will then be sent 
to the electromagnet of the main circuit breaker II, 
vid the limiting switch on the right-hand side of the 
diagram and the reversing switch III, in the upper 
part of the diagram. Pilot motor IV, to the right of 
it, will start and turn the switch which connects the 
main motor terminals with the bus-bars and the 
starting resistance. This movement further esta- 
blishes connection between contacts 1 and 2 on the 
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0 1e side, and 3 on the other (between III and IV of 
the diagram), 3 representing the third disc on Fig. 23 
(upper set) ; pilot motor V is thus energised, which, 
turning the rheostat, cuts out the resistance and 
allows the main motor to start. The carriage C will 
now travel to the right, until stopped by the limiting 
switch on the right hand of the diagram, which is 
inserted in the first-mentioned starting circuit of 
lever I. The circuit-breaker coil II is at once de- 
energised, and the main circuit interrupted, the arc 
being blown out by a strong electromagnet. At the 
same moment contact 4 (close to II) is closed, 
short-circuiting the shunt field of the motor on 
the starting resistance of the rheostat. The main 
circuit breaker with parts II and 4 and the electro- 
magnetic arc-extinguisher will be found in Fig. 21, 
page 174, underneath the rheostat cylinder. 

The cycle of operations just alluded to further 
throws over the switch 5, which reverses the pilot 
motor V; this motor then runs backward, and 
returns the rheostat to its original position, in 
which a small copper contact short circuits fingers 
6 and 7 and resistance r on the rheostat. The pilot 
motor V will now receive the full current, and bring 
the rheostat back to this normal position, in which 
the whole resistance is in series with the armature 
of the main motor. The reversing switch IIT can, 
hence, never be moved except under this con- 
dition. It need hardly be said that the various 
switches did not originate in the strong and sub- 
stantial shape which they have finally assumed in the 
Haarlem works. The parts are mounted on marble 
and slate. The flat table arrangement is thoroughly 
practical. Under normal circumstances no elec- 
trician will be in attendance down below. But if 
any hitch should occur, every movement of the 
switches can be watched. The rheostats and re- 
versing switches stand in the middle of the switch 
chambers, and are accessible on all sides. Accessi- 
bility has, very properly, been accentuated in all 
the machinery. 

The switch pillars for operating the locks, the only 
parts projecting above the pier heads—the lamps 
stand further back—are not higher than ordinary 
postal pillar-boxes, and are less bulky. There are 
six of these columns, each containing two levers. 
The first lever plays between ebb and flood stops; it 
is connected with the group switch illustrated in 
Fig. 24, which connects the mechanism for moving 
either the two leaves of a flood gate, or of an ebb 
gate, or two corresponding sluices. The second 
lever opens or closes the gates or sluices, or turns 
the capstan at full or half speed. A current inter- 
rupter is placed in the base of the column. When 
the first lever is set for ‘‘ flood,” the ebb side is 
blocked completely. If we wish to open the two 
leaves of a flood gate simultaneously, we move the 
first lever to ‘‘flood” and the second to ‘‘both 
doors open.” The group switch then initiates the 
cycle of operations which we have explained. A 
similar cycle is passed through in the movements 
of the culvert sluices. The lock-keeper can follow 
their ascent or descent by watching an amperemeter 
in the columns. This instrument is connected 
with a resistance, controlled by a level pointer, 
driven from the winding shaft. 


Exectric Power snp Licurt. 

The temporary installation consisted of two 
boilers, one steam engine driving a dynamo of 90 
horse-power, and a high-speed vertical engine of 
25 horse-power, actuating two light generators. 
The permanent power station, which the Haar- 
lem Engine Works completed last year, supplies 
the power and gives light to the new as 
well as the old locks, and further to the fishery 
harbour. The locks are worked day and night 
without interruption. The plant, which lies to 
the south of the old locks, comprises three boilers, 
each of 480 square feet heating surface, two 
steam engines, each of 110 horse-power, and dyna- 
mos of 75 kilowatts, one set being reserves, and a 
battery of 124 cells, in addition to the high-speed 
engine and dynamos already mentioned. Light is 
supplied on the three-wire system, power on the 
two-wire plan, at 350 volts. The twelve arc lamps 
of 10 amperes on the piers are suspended on very 
strong masts, to be able to resist the violent storms 
which sweep the flat country. Reflectors throw 
the light down upon the locks, leaving the country 
behind in comparative darkness. Two of the arc 
lamp-posts further bear coloured glow-lamps indi- 
cating whether the lock is free. Two other electric 
lights tell the approaching vessel which lock it is to 
pass through—the old or the new. The way is 





shown by flashlights, consisting of two groups of 
five incandescence lamps, fixed above the arc lamps 
on their poles at the entrance to the lock. A 
clockwork-driven switch in the power-house, with 
arc-extinguisher, closes the circuit of these lamps 
for 2 seconds, and then breaks it for 8 seconds. 
The incandescence lamps number 500. 

The cables are all placed underground or under 
water. The land cables are protected with a double 
lead sheath ; the water cables are insulated with 
okonite, and have one lead sheath and a fourfold 
iron armour. Fig. 26, page 174, illustrates the lay- 
ing of these cables across the lock chambers; several 
spare cables were put down at the same time. The 
cables rested parallel on cross-boards, laid over 
two pontoons. A girder was built up of gas-pipes 
and deal boards, and suspended from floating 
sheers, the distancing pieces between the cables 
being attached to the girder by wires. Girder 
and cables were then lowered between the two 
pontoons down into their trench, and the attach- 
ment wires cut by divers; the girder could then 
be raised again. 

A new pair of floating sheerlegs for loads of 
20 tons has been built for Ymuiden. It is fitted 
with oil motors and two propellers. 


(To be continued.) 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorRESPONDENT. ) 

As this was the annual meeting of the American 
Society of Mechanical Engineers, and as it was held 
in New York City, the local members expected 
and prepared for a large number of visitors. 
Moreover, the amendinent increasing the dues 
was to be considered at this meeting, and this was 
a subject on which every man was an expert, 
although no little of the talking was done by life 
members, who had no personal interest in the 
question. This practice is as old as Avsop, and may 
be found in the fable of the trumpeter who met a 
suitable reward. The above consideration drew 
together a large assembly, and the Society sat 
down to listen attentively to the address of Mr. S. 
T. Wellman, the retiring president ; the subject he 
selected certainly was one to merit close attention, 
besides which the personality of Mr. Wellman is 
such that great weight is always given to any subject 
he writes or speaks about. The theme of his 
discourse was one that he, of all men, was fully 
conversant with, being nothing less than ‘‘The 
early history of open-hearth steel manufacture in 
the United States.” Only a short abstract can be 
given here. It seems the great French chemist and 
philosopher, Réaumur, was the first to attempt to 
make steel by mixing cast and wrought iron in an 
open hearth in a reverberatory furnace, and the date 
of this experiment was 1722; others made similar 
attempts, and as late as the time of Louis Napoleon 
a large amount of money was spent trying to melt 
steel in this manner; but the result was a com- 
mercial failure, because the heat destroyed the 
furnace lining. In 1861 Siemens tried this 
in a small way, but Pierre and Emile Martin 
carried the process to a successful result in 1864. 
under a licence from Siemens. In the United 
States Mr. Abram S. Hewitt purchased the rights 
in the Siemens- Martin patents, and sent his 
engineer, Mr. Fred. J. Slade, to France to study 
the process. On his return, a small furnace of 4 or 
5 tons capacity was built. This was operated for 
a year or two, andthen abandoned. The difficulties 
were, however, largely due to the ignorance of the 
proper way to work the furnace. 

Next, the Bay State Iron Works of South Boston 
erected an open-hearth furnace, starting to operate 
it in 1870, and to make a steel-headed rail. This 
last product proved a failure, and the company took 
to making soft-steel plates, which proved a better 
investment. The Nashua Iron Company then built 
a 5-ton furnace, and one was built at Pittsburgh 
about the same time ; but the Otis Iron and Steel 
Company constructed the first plant exclusively for 
the manufacture of open-hearth steel. The speaker 
was their engineer, and that distinguished engineer, 
Mr. Alex. L. Holley, was the consulting engineer, 
and the final plan was his. Of this Mr. Wellman 
said : 

The steel-melting plant, as originally built, consisted of 
two 7-ton furnaces, with a .egenerative preliminary fur- 


nace for ping the blooms before adding them to the 
bath, and a regenerative crucible ferro-manganese fur- 











nace. The most radical improvement over old practice 
was the raising of the charging platform about 10 ft. 
above the general level, the material to be melted being 
raised by hydraulic elevators. This arrangement made 
the furnaces very accessible for repairs, and also gave the 
great advan of our being able to have a very shallow 
casting pit. . This plan is still followed by the latest and 
best works in this country. ‘The steel was tapped into a 
ladle, as at Nashua, only instead of supporting the ladle 
on a car it was carried on the arms of a jib crane, which 
was simply aswing, without any lift. This made a simple 
and cheap casting arrangement and one that was per- 
fectly safe. The one crane stood on the centre line between 
the two furnaces and the ladle swung round to the tapping 
spout of each. There being no lifting of the ladle when it 
was filled with metal, there could be no breakdowns or 
upsetting. One disadvantage of not being able to lift the 
ladle was that we were obliged to bring the top of the 
moulds or groups to very nearly the same height. In 
the case of moulds of different length, this was sometimes 
a disadvantage ; but the safety of the whole ao 
more than compensated for any disadvantage that we 
were pub to from this cause. A swinging platform for 
the workmen to stand on when tapping the furnace was 
pe pape at one end of the mast of the ladle crane, and 
at the other on wheels that ran on the plates which covered 
the walls of the casting pit. The furnaces were very 
simple in construction, and much like the one at Nashua, 
excepting that the heating chambers on the front of the 
melting furnace had been dispensed with and a preliminary 
furnace used, as at the Bay State Works; one furnace 
with doors on each side served for the two melting 
furnaces. The first heat of steel was made in October, 
1874, from charcoal blooms from the Lake Champlain 
district, melted in a bath of Lake Superior charcoal pig 
iron. This steel was naturally of very high quality, and 
was made into plates for fireboxes. 


Mr. Wellman referred to various accidents of a 
more or less serious character, and stated that 
skilled men had to be educated, and that after six- 
teen years’ service he found only one employé among 
the thousand at work who had not learned his trade 
in this company’s shops. Various experiments in 
materials were necessary, especially in the case of 
firebrick, and soon Otis steel became a standard. 
In 1878 two 15-ton furnaces were added, these 
being considered of immense size, and in 1881 two 
more, and in 1887 another two—-all 15 tons. These 
were very successful, although the raw material 
in general consisted of charcoal blooms, costing 
from 45 dols. to 60 dols. per ton, for the finished 
product sold for 135 dols. to 160 dols. per ton. In 
regard to basic steel, Mr. Wellman said : 


The first basic steel produced in this country was made 
at the Otis Works in 1886, During a visit to Europe in 
1885 I saw the process at work, and was much impressed 
with its possibilities. I immediately arranged to have a 
small cargo of Styrian magnesite sent over, and as soon 
as we could spare a furnace to make the experiment we 
put in a lining of calcined —— on top of the silica 
bottom, which had been melted down as low as possible. 
This magnesite was not fused in, as is the practice in 
these days, but after being mixed with tar, was rammed 
in place while the furnace was cold. This was the prac- 
tice in Europe at that time, and we simply followed out 
what we had seen on that side of the water. As soon as 
the bottom was made, we started up the furnace, which 
was operated experimentally for some four months, making 
a good quality of basic steel. All of it went to our regular 
customers in our regular work, without any fault being 
found. It was kept as a great secret, and no one outside 
of the company’s works knew what we were doing. During 
all of this time we were extremely busy. The basic pro- 
cess was much slower in operation than the acid, and this 
made the output of the furnace so small that I was at last 
forced to yield to the pressure brought by the selling de- 
partment for more eal, and chan; the furnace back to 
the acid process. Some months later the basic process 
was started at the Pennsylvania Company’s works at 
Harrisburg and the Carnegie works at Homestead. To- 
day at least three-fourths of all the open-hearth steel made 
in America is manufactured by the basic process, and this 
proportion is bound to increase. It is my opinion that 
there is no question about the fact that the very best 
qualities of all grades of open-hearth steel can be 
made cheaper and better by the basic process than in 
any other way. The basic process of steel-making is so 
simple, both in theory and practice, that it seems strange 
that it was not thought out and put in practice before 
it was. The same principles are involved, and the same 
reactions go on in the puddling process which has been 
in use for generations. The only difference is that the 
temperatures are lower in the puddling furnace than in 
the open-hearth ; as a consequence the lining in the latter 
must be the more refractory. Twenty-five years ago it 
was considered an axiom that phosphorus could not be 
removed from iron at a high temperature, but the inven- 
tion of Snelus and Thomas demonstrated that it could 
be done. To-day thousands of tons of steel are being 
made by the basic open-hearth process from iron contain- 
ing more than 0.5 per cent. phosphorus, that is better in 
every respect than was the steel of which I have been 
telling you, made from costly ch: blooms containing 
only 0.02 to 0.03 of 1 percent. of that element. Very 
socn after the Otis Steel Works were started, open- 
hearth furnaces began to be erected all over the 
country. They were built by the Pennsylvania Steel 
Works, at Steelton, Pa.; Cleveland g Mill, at 
Newburg, near Cleveland ; the Shoenberger- Works, at 
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Pittsburgh, and many others, among all of which the 
Carnegie Works at Homestead was the most important. 
This is to-day the largest open-hearth plant in the world, 
consisting of 48 furnaces, of a capacity of from 40 to 50 
tons each, having a total capacity of at least 1,300,000 
tons per annum. The size of furnaces has increased 
from the little 5-ton furnace at Trenton and Boston up to 
those having a capacity of 50 tons, which is the average 
size now being built. Furnaces of this size nominally, 
at Ensley, Ala., have made heats yielding 74 s tons 
of ingots. Furnaces of 100 tons capacity are being built, 
and designs have lately been made for a furnace, which 
will probably be built, of 200 tons capacity. These large 
furnaces, however, are not properly melting furnaces, as 
the bulk of all the iron is charged into them in a liquid 
state direct from the blast-furnace. They might more 
properly be called ‘‘converting furnaces.” The output 
of open-hearth steel has grown from 893 tons in 1869 to 
3,402,552 tons in 1900, against 6,684,770 tons made by the 
Bessemer process in 1900. But few new Bessemer con- 
verters have been built in this country for several years, 
and it is not likely that many more will be built. The 
production of basic open-hearth steel in this country will 
soon exceed the Bessemer in tonnage. Holley used to 
say, ‘‘The open-hearth process will some day go to the 
funeral of the Bessemer.” It will be many years before 
that will come to pass, but the day is not far distant 
when the great bulk of all the steel in this country at 
least will be made on the open-hearth of the Siemens re- 
generative furnace by the basic process. 

This address was well illustrated, and the pro- 
gress in furnaces was shown extending from the 
5-ton furnace at the Bay State Works to the 
present 50-ton furnaces at Homestead, and also the 
200-ton furnace now under consideration. The 
Society showed their pleasure at Mr. Wellman’s 
treatment of the subject, and listened with much 
interest and marked attention. It was in point of 
fact the story of a successful life devoted to this 
subject. 

The next morning the business session started 
with a great noise. The burning question was the 
proposed increase in dues. There were some fiery 
and some foolish speeches made, for many talked 
in absolute ignorance of the question ; after wasting 
much valuable time, but providing some entertain- 
ment for the listeners, the matter was relegated to 
a committee to report at the next meeting, and 
meantime the proposed increase was voted down 
by a large majority. That afternoon the speakers 
of the morning rested from their labours, and the 
Society enjoyed a great relief on its part. 


Cost or Runninc Hicu-Speep TRAINs. 


The first topic considered at the next session was 
“The Cost of Running Trains at High Speed.” 
Mr. J. H. Delano had presented a paper on this 
subject at Chicago, and this was the basis of dis- 
cussion. He grouped the items under six heads: 

1. Increased fuel consumption. 

2. Higher grade of machinery, material, and ser- 
vice for fast trains. 

3. Increased wear and tear ; cost of maintenance 
of machinery, permanent way, &c. 

4, Increased risk of accident by breakage of 
machinery, injury to track, &e. 

5. Increased risk of accident, such as collisions 
with other trains, and the risks which have to be 
taken. 

6. Delay to traffic on account of keeping the 
road clear for the high-speed trains. 

The increase of train resistance from 30 miles 
speed to 60 miles per hour was as 8 to 13, while the 
the increase of fuel consumption is 624 per cent. ; 
but the increased fuel consumption per car or per 
ton is even greater. Mr. Delano also stated that 
engines of double the power previously used do 
not handle trains of equal length. 

Professor Goss called attention to the fact that 
power is not alone tractive power, but is the pro- 
duct of tractive power into space passed over, and 
that saking the hour as the unit, the power in the 
two cases will be the proportion of 8 x 30 to 
13 x 60, which is the ratio of 8to 26. This means 
therefore a percentage increase of power of 18 on 
the basis of 8, which is 225 per cent. The later 
engines show that the increase in boiler capacity is 
much greater than in cylinder volume. In respect 
to the higher grade of machinery, &c., the extra 
expense is due to the standard imposed by high- 
speed work in preparing the brasses, in burnishing 
journals, in using special grades of waste and oil, 
and in selecting coal. The locomotive itself is also 
taken in hand by the best and most expensive 
mechanics, and in the Maintenance of Way Depart- 
ment the standard set by the high-speed service 
brings the whole staff up to concert pitch. On 
certain roads all the coal is picked over, and the dust 
and slate thrown out. There is also a tendency to 


The third point is proved by the evidence where 
records of engines and boilers are kept. It has been 
found that the failures in mger service are much 
greater in relation to train haulage than the failures in 
freight service. 

Furthermore, a new piece of track often receives 
damage from a heavy engine hauling a high-speed train, 
while it has stood up satisfactorily under a number of 
heavy slow-moving trains. Where the locomotive engi- 
neer is a believer in the injury done to rails and su 
structure from the hammer-blow of the counterweight, 
it is apparent that the high-speed engine would have 
much more effect than the slower moving engine of greater 
tractive power, with a less path described by the counter- 
weight in its single revolution. 

The consequences of an accident either to machinery 
or track at high speed are much more serious both in the 
money loss and in the moral effect of such accident than 
those which occur to slow-moving freight trains. While 
it is true that eternal vigilance has reduced such acci- 
dents to comparative infrequency, they cannot be entirely 
removed. 

The fifth section includes not only the disaster of a 
collision, but further losses in indirect ways. Suppose 
a freight train has a certain limited time to get in ona 
side track to clear the way for a high-s train which 
needs the track. There may be a hot-box on the train 
requiring attention; but, with the limited time left to 
them, the box is allowed to go, with possibly fatal results. 
Isis the high-speed trains which are responsible for the 
—- ve block and signal systems. 

n regard to delay of traffic, it was pointed out that ib 
has been an axiom of the railroad managers that the way 
todo a maximum business over a piece of railroad is to 
have all trains moving at as nearly a uniform rate of speed 
as possible. A steam road handling long trains at in- 
tervals which are determined by the speed of the inter- 
mediate slow trains cannot begin to do the business which 
is done by a slow-moving sbreet-car line, or elevated rail- 
toad with its frequent trains. The slow train may either 
follow the fast train, or a fast train follow a slow one. In 
either case there is a gap behind or before the slow train, 
during which time the railroad is unoccupied and earnin; 
no money. This ex of operating the high-s 
train is difficult to arrive at, yet must be fairly considered 
in treating the subject. 

In the discussion of Mr. Delano’s paper, Mr. F. H. 
Clark, of the Chicago, Burlington, and Quincy Railroad, 
presented a tabular result in the following form : 
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This result seemed to substantiate Mr. Delano’s sugges- 
tion that for an increase of speed of about 53 per cent. 
tere was an increase in coal consumption of 92 per cent. 

Mr. E. E. R. Tratman presented a series of figures 
with the suggestion that these were averages only ; but if 
similar figures could be secured for faster or limited 
trains exclusively, they might lead to changes and eco- 
nomies : 


R-pairs and supplies ‘for engines 


and tenders per mile run ... ne 4.66 cents 
Engineer, fireman, wipers, &c., per 
mile run xe we <a a fe 
Oil, waste, and tallow, per mile run 0.23 ,, 
Fuel per milerun __... oon ate 6.35 ,, 
Total cost per mile run by engines ... 18.53 ,, 
Run per ton of coa ace «. 22.84miles 
Ae pint of oil 15.40 ,, 
i pound of waste 182.93 ,, 
Cars per nger train... 4.75 cars 
re freight train (loaded) Pe ao 
~ = ~* eee 
Repairs of locomotives per mile run 3.25. cents 
Engineer, fireman, and wipers, per 
mile run na Ae ec O87... 
O.1, tallow, and waste, per mile run 0.16 ,, 
Fuel, per mile run ; es 5.96 ,, 
Run per ton of coal 28.78 miles 
Cars per passenger train 4.95 cars 
me freight train ... res jae. ee gs 
Repair of locomotives per revenue 
train-mile ... see tsps 5.60 cents 
Repair of cars per revenue train-mile 7:97 55 
Station service ‘ * ie ee 
Train ” ” ae 7.23 ” 
Locomotive service per revenue train- 
WENO ode acer, see as aa 860 ,, 
Train and station supplies per 
revenue train-mile ...  ... +. 2.01 ,, 
Fuel per revenue train-mile... _... 9.44 ,, 
Oil and waste per revenue train-mile G27. 
All other expenses per revenue train- 
Ne ee ee see heel I ag 
Total operating expenses per revenue 
train-mile... aw. ‘ sae DUBB ves 


In connection with these statements, Mr. Delano men- 
tioned a statement which had been made to him—that 


instead of about 1 dol. a train-mile, the cost of running 
limited trains was nearly 2 dols. The figure given in the 
Interstate Commerce Report adds to the 97 cents taxes, 


to 1.47 dol., and that it would not be a very considerable 
increase in the elements covered by his enumeration 
which would raise the figure to 2 dols. 


PEcULIARITIES OF SPRINGS. 


The next topic was ‘‘Some Peculiarities of 
Springs ; a Spring-Testing Machine.” Mr. S. W. 
Baldwin’s remarks are given in full, because they 
~ aoe only well-condensed, but are also strictly 
reliable : 


When a coiled spring is put under a car or similar 
vehicle, the character of-the loading or impact on the 
spring is often such that the load is suddenly applied 
and then suddenly released. The tendency of the spring 
is to cause the body of the vehicle to ‘‘ teeter,” until the 
effect of the applied load successively compressing the 
spring and allowing it to release itself is diminished by 
the disappearing of the vibrations. The flat or leaf 
spring, as applied under carriages, locomotives, and else- 
where, by reason of the friction of the leaves upon each 
other, does not produce this same teetering effect, and 
for this reason is a preferable type. The room which 
the flat or leaf spring occupies, and its ter weight 
and cost, are the objections to its use. It would obvi- 
ously therefore be an advantage if a coil spring could 


Fig.1. 


DIAGRAM FROM COILED SPRING. 


Fig.2. 
DIAGRAM FROM FLAT 
LEAF SPRING 


























(rzosa) 


receive from without some effect similar to the friction of 
the leaves on each other, whereby an im ce of its 
tendency to ‘‘diddle” could be caused, and its vibration 
could be either removed or diminished. It has recently 
been observed by a firm of spring-makers that a testing 
machine for springs could be devised whereby the appli- 
cation of the load upon a lever, which was counter- 
balanced by the spring, would cause that lever to trace 
the ordinates of a curve, the paper being moved trans- 
versely at right angles to these ordinates while the lever 
was vibrating. Fig. 1 shows the diagram from a coiled 
spring of the ordinary sort tested in this way. Ib 
would appear from the character of the diagram and 
the method whereby its lines were drawn, that the 
curve through the extremities of these ordinates should 
be of a hyperbolic form. The height of the ordinates 
appears to vary inversely as the absci which are 
proportionate to the times. The mathematical analysis 
which brings out this result is aside from the present 
purpose, but it will be apparent that the stiffer the 
spring the less will be the amplitudes of the vibrations, 
and that the greater the deformations the longer it will 
be before the spring comes to rest. It would appear, 
therefore, that as a spring lost its life, in the technical 
sense of that word, the form of the diagram would alter. 

Two practical questions are therefore s ted by 
this method of testing and the diagrams which it presents. 
The first is: Can the adaptability of a steel for spring 
purposes, either as the result of its chemical constitution 
or its heat treatment, be inferred from the form of the 
diagram which it would give when tested by this method 

and by the making of such a record? Second: Would 
the modification of the diagram caused by fatiguing a 
spring by test in the ordinary type of impact machine 
give a further and satisfactory indication as to the wisdom 
and ow of a certain manufacturing process or 
quality for springs? It is believed that the scientific ques- 
tion, resting so closely upon a practical basis, which is 
involved in the foregoing discussion, should bring out in- 
teresting results. AES 

The diagram which is shown in Fig. 2 is a repro- 
duction of the form of diagram from a flat, or leaf, spring, 
where applied friction impedes the tendency to vibrate. 
Not only is the number of vibrations much less, but the 
time covered and the space passed over by them are 
noticeably less. 


Mr. A. Cary thought the differences in tempera- 
ture had no effect on the modulus of elasticity. The 
elastic oscillations of the spring would not be 








use an excess of oil. 


interest, and other fixed charges, which brings the figure 





affected, for the higher the temper the higher the 
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THE YMUIDEN LOCKS ON THE NORTH SEA CANAL. 
(For Description, see Page 170.) 









































Fig, 26. Layine THe CaBLis THROUGH YmuipEN Lock. 
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THE YMUIDEN LOCKS; ELECTRIC SWITCHES. 
(For Description, see Page 170.) 
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Fic. 24. Grovur Switcu. 


elastic limit. He condemned leaf springs and 
favoured coil springs. 
The next topic was : 


Tue ‘*Linvotpon” System or Units. 


The proposed system is based on }in., ten of which, 
equal to 14 in., form the unit or “lin.” The square lin 
to be used for areas, and prefixes to be used for multiples 
and subdivisions, as in the metric system. The unit of 
Volume to be the cubic dekalin, or ‘‘ vol,” and of weight 








to be the weight of one vol of water, or “ img ee The 
relation is shown of the units to those of the English and 
metric systems, and the constants of reduction given. 
It is proposed to use the Centigrade thermometer. 


To the writer it seems this system would result in 
enriching the English language with a few uncouth 
names, difficult to remember, and of no value if per- 
chance they are recalled. If we must change, 
which seems very doubtful, by all means take the 


metric system, which is in use now by many nations, 
and not a sort of mechanical volapuk which might 
possibly be of value to frighten naughty boys. If, 
for instance, he is told he is already 3 dekalins, 
1 lin, and 3 decilins, and if he does not behave him- 
self he will be stretched till he is a hektolin long and 
only a centilin and a millilin wide, it ought to 
be a warning. There was naturally no discus- 





sion, although many wondered what would be the 
next development brought to the attention of 
the Society. 


PorTABLE ACCELEROMETER. 


‘*A Portable Accelerometer for Railway Test- 
ing” was the title of Mr. F. B. Corey’s paper. 
This instrument claims to record speed-changes 
accurately. The author stated the requirements as 
follows : 


(a) It should have no delicate moving parts. = 

(6) It should be susceptible of accurate calibration, 
and this calibration should be permanent. 

(c) The reading scale should be sufficiently extended to 
render the readings reasonably accurate. 

(d) It should be practically ‘‘dead-beat” to record 
rapid fluctuations. 

fe) It should not uire for its operation any mecha- 
nical connection with the axle. 

(f) It should be of such size that it may be readily 
carried about in small space. 

(g) It should either independent of grades or be 
capable of measuring the degree of inclination, so that 
its indications may be readily corrected. 

In addition to the above requirements, it is extremely 
desirable that the instrument be such that ccntinuous 
records may be made, so that we may propesty study the 
various changes of acceleration and retardation through- 
out any given period of time. 


As to its use, the author said : 


The action of this instrument depends upon the inertia 
of a small mass of mercury contained in a horizontal 
passage, the ends of which are in communication with two 
short vertical columns of mercury. Thus the flow induced 
in the horizontal passage produces a difference of level in 
the vertical columns, which difference of level is wholly de- 
pendent on the horizontal component of the acceleration 
in the plane which passes through the axes of the two 
vertical columns. Upon this difference of level, or 
rather, upon the change of level of either column from a 
given zero position, must depend the indication of the 
instrument. In a small instrument, however, such as 
might be conveniently carried in the pocket, this change 
of level is very small. For instance, assuming a distance 
of 4 in. between the centres of the mercury columns, the 
change of level would be less than § in. for an acceleration 
of 4 miles per hour per second, which is about the maxi- 
mum possible on steel rails. It is therefore evident that 
some method of multiplication must be u to secure a 
reading scale sufficiently extended for practical work. 
For this purpose coloured alcohol or other liquid of low 
specific gravity is introduced into the spaces above the 
mercury columns, to which spaces the reading tubes are 
connected. The reading tubes are of comparatively small 
diameter. Thus the ratio of the cross-section of the 
mercury column to the cross-section of the reading tube 
becomes approximately the multiplier of the changes of 
mercury levels. The upper ends of the two reading 
tubes are connected together so as to prevent evaporation 
and spilling of the liquids. The reading ecale is provided 
with vertical adjustment to facilitate the proper location 
of the zero point. 


A section of this instrument is shown in Fig. 3. 
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It is made from hard rubber, with glass reading 
tubes sealed in. The author said, further : 


Since the acceleration of gravity (32.2 ft. second 
or 21.95 miles per hour per second) is pall nth by an 





accelerating force (resultant) of unity—that is, of 2000 lb, 
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per ton—ib is evident that acceleration may often be best 
expressed in effective pounds accelerating force per ton 
weight of car or train. Hence we have two separate 
scales for reading in either unit desired, each of which 
units is readily convertible into the other. If we repre- 
sent any given horizontal acceleration as a fractional 
part of the acceleration of vity, as g + n, the angle 
which the surface of any liquid thus accelerated will 
make with the horizontal is that whose tangent is 1 n. 
Therefore, in the calibration of this instrument, we have 
only to lay out a series of angles whose tangents are, say, 
-05, .10, ,15, and .20, and place the instrument at the 
corresponding inclinations to determine the points on the 
reading scale corresponding to the effective accelerating 
forces of 100 lb., 200 Ib., lb., and 400 lb. per ton re- 
spectively. It is evident that if the accelerometer be set 
to the zero position when the car is either at rest or moving 
uniformly on either a level or gradient, the indications 
will be accurate oe long as the car remains on track 
of constant e. When the grade changes, the accelero- 
meter must be readjusted or the proper correction made. 
Usually either a stop or a period of constant speed run- 
ning gives opportunity to reset the instrument or deter- 
mine the correction. When this cannot be done at the 
time of testing, the accelerometer should seb at zero 
on a level track, and the car run over the road and brought 
to rest on all grades to be measured. It is evident that 
used in this way the instrument becomes a gradiometer, 
oe indication of 20 1b. per ton for every 1 per cent. 
of grade. 


A recording device is attached which was de- 
scribed, and a portion of a record strip is given in 
Fig. 4. The car used weighed about 40 tons, and 
was equipped with a standard electric train control 


4. RECORD FROM ACCELEROMETER 





apparatus. Each vertical space on the diagram 
represented 50 lb. per ton effective accelerating 
force, or .55 miles per hour per second acceleration; 
each space on the horizontal scale represents a 
period of 10 seconds. The author thought : 

One of the most noticeable characteristics of this in- 
strument is the accuracy with which it will follow rapid 
—— without excessive, and sometimes without per- 
ceptible, oscillation due to the inertia of the moving 
liquids. The best results are obtained when the cross- 
section of the passage at the bottom of the mercury 
— is so proportioned as to give the proper damping 
effect. 

He concluded with the following statement : 

Another useful application of the accelerometer is in 
the measurement of running friction under different con- 
ditions of operation. The accelerometer, as has been 
explained, gives directly the effective resultant accelerat- 
ing force per unit of weight. If, therefure, we know the 
mass moved and the force applied at the axle or draw- 
bar, we readily obtain the friction lors at any instant by 
comparison of this force with the indication of the accele- 
rometer. 

From the above it will be seen that an instrument of 
the class described, although not strictly an instrument 
of precision, is of $ practical value to the railway 
engineer, and it is to be hoped that improvements may be 
made in the near future that will still further enhance 
its value as a testing instrument. 

It appeared in the discussion that Mr. D. J. 
Whittemore, Past - President of the American 
Society of Civil Engineers, had described a similar 
instrument some years previous. Another member 
had tried an instrument of his own invention, very 
like Mr. Corey’s, but considered the impractica- 
bility of obtaining an autographic record a serious 
defect. Another member decried the accuracy of 
any record dependent or eye-reading. He pre- 
ferred simultaneous records on the same strip of 
quarter-second intervals, g'ven by contact from an 
electric clock, and axle revolutions obtained by 
electric contact on the axles. The present instru- 
ments received criticism because the position of the 
car on the track must be known to determine the 


grade. 
(To be continued.) 





Spanish Ratmway Trarric.—The revenue of the 
rid, and Alicante Railway Company in- 


creased last year to the extent of 71,600/. Upon the 


Northern of Spain there was also an increase of 70,7671. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday evening last, January 31, a general 
meeting of the Institution of Mechanical Engineers 
was. held at the Institution House, Storey’s Gate, 
the President, Mr. W. H. Maw, occupying the 
Chair. This was a special meeting convened in 
order to further discuss Mr. H. F. L. Orcutt’s 


paper on 
Mopern Macnuine Metuops. 


It will be remembered that this paper was read 
and partly discussed at the previous meeting, 
held on Friday, January 17, an account of the 
proceedings appearing in our issue of January 24, 
page 103. Mr. Orcutt’s paper has appeared in full 
in our two last issues (see pages 129 and 163 ante). 
The discussion was re-opened on Friday last by 
Mr. H. F. Donaldson, of Woolwich, who said that 
Mr. Orcutt’s paper was so comprehensive that the 
subject could not be exhausted unless a number 
of meetings were devoted to it. The author ap- 
roached the questions put forward in this paper 
sane his own point of view. He might be said to view 
the matter through a glass that had been made in the 
United States and adjusted in Germany. Generally 
his treatment of the question was wide, but when 
he began to draw on figures, his data would not 
bear close comparison in this country. For the pur- 
pose of forming a just estimate figures and material 
should be comparable. It was not right to quote 
the best on one side and take the worst on 
another. The instance Mr. Wicksteed had given 
at the previous meeting afforded an apt illus- 
tration of this. Mr. Adamson at the previous 
meeting had referred to a specimen of grinding 
that had been done for many years past with great 
accuracy on ordinary grindstones. Mr. Adamson 
had said that the workmen he had questioned did 
not know anything about thousandths of an inch. 
That was one point which was worthy of recogni- 
tion, and to which, he thought, the author had 
specially directed attention The work done in 
grinding these spindles might be very effective ; 
but it would .be better and more cheaply done if 
limit-gauges were used. The speaker said that he 
did not wish to refer to heavy grinding, of which 
he had small experience, having only tried it in 
an experimental way with a view to leading up to 
an extension of the system. In the paper the 
author had made references to the character of the 
metal operated upon. For instance, he had said 
that soft machinery steel spindles can be re- 
duced 34 in. in diameter at one operation by 
means of two cutting tools, which would have 
a feed of about 0.007 in. per revolution. Again, 
he said many concerns are using hard material, 
which is necessary for certain parts, but uncalled- 
for in other cases, because they have no de- 
finite knowledge to enable them to vary cupola 
mixtures; if they had, they would increase the 
eg of the machines in a large percentage of 
their work. Mr. Donaldson said that reference 
was evidently made to United States production, 
and it might be judged from experience gained that 
sometimes ease of working in the manufacture of 
machines was obtained at the expense of the life of 
the machine. One machine of which the speaker 
had had experience worked only for a few months, 
when the lead screw showed an excess of wear 
owing to softness of material. The author had given 
a summary of the latest practice in connection with 
lathe-work. The following out of the methods 
detailed would necessitate considerable outlay for 
reorganising the plant. It was very difficult to 
sandwich in new shops, or a new system of work- 
ing, between existing arrangements ; and if appli- 
ances were already in use, it became a question 
whether the advantages offered by new plant would 
give a sufficient return to compensate for pulling 
down an existing establishment or building new 
worksho with the consequent large outlay. 
Would the saving made in working in all cases pay 
sufficient interest on additional capital? Speaking 
upon the question of gear-cutting, Mr. Donald- 
son with the author that it was advan- 
tageous to use cut gear; but in his (the author’s) 
comparison of cast and cut gears there was one 
word which the speaker considered had been left 
out in the paper. He should have stated that he 
referred to ‘‘ accurate’ cut gears, for many cut gears 
in use were so ill-formed that they were no better 
than the old cast teeth. The author spoke of the 
necessity of a tool-room, and-Mr. Donaldson con- 





sidered that a greater extension of this department 
in a large number of works was highly desirable. 
There should be tool-stores and accurate grinding 
machines ; whilst highly-paid workmen should not 
grind their own tools, neither should their valuable 
time be wasted by there not being a tool ready to 
hand. The paper said that it was a mistake to 
turn tool-rooms into manufacturing establishments 
of those articles which could be purchased more 
cheaply and better from a trustworthy maker. 
Those who proceed on this plan, Mr. Orcutt con- 
tinued in his paper, are liable to be constantly 
behind in respect of the latest design of tools, for 
the reason that they come so little in contact with 
those who make a special study of tools and the best 
way of producing them. Mr. Donaldson did not 
agree with these views. He considered that if the 
tool-shop were properly equipped, it was fitted to 
turn out good tools + wend suited for the work 
required, except possibly for gauges. Tools made in 
the establishment where they were to be used were 
likely to be most suited for the work. The speaker 
did not agree that it was always good policy to group 
machines of alike nature together and transport the 
work to them. This might be well in some classes 
of work, but not in all. He would in most cases 
favour a system in which the work was moved 
about as little as possible. That might lead to the 
installation of a few additional machines, but he 
considered it a good general principle that the work 
should always progress in one direction and never 
cross its own track, the machines being so arranged 
for the purpose. In regard to the education of 
apprentices and grown men, Mr. Orcutt seemed to 
favour a return to the apprenticeship system of 
100 years ago, when young men were bound under 
a penalty to serve for a term of years and were 
personally taught their trade. Mr. Donaldson 
considered that, as employers, engineers owe a 
duty to their successors, and should give personal 
attention to the improvement of the education of 
apprentices. The education of both apprentices 
and full-grown men should be helped forward, alike 
for the good of the workmen, of the employers, 
and of the trade of the country. 

Mr. J. I. Thornycroft, who rose at the request 
of the President, said that the wideness of the field 
covered bythe author’s paper was such that it was 
very difficult to know what point to fix upon. The 
last question raised by Mr. Donaldson, that of 
education of apprentices, was most important, and 
he trusted it would receive the attention it de- 
served. He agreed that it was essential not only 
to get the right tools in a machine shop, but to 
place them in the right order, so that the work 
would not be carried about unnecessarily and its 
course tangled up. Work, however, varied greatly 
in different establishments. .In the shops over 
which Mr. Donaldson had control, at the Royal 
Arsenal, Woolwich, there was regular work, and 
it admitted of very perfect organisation. Where 
many parts were made day after day exactly alike, 
repetition made organisation easy. In other works 
it was not the same ; still he considered that a 
system of production, organised in the manner sug- 
gested, was applicable to a large number of condi- 
tions to which it had not been hitherto thought 
applicable, and that it would pay even when fewer 
parts than were generally thought necessary for a 
successful repetition system, were produced. What 
the author had said about chucking struck him 
as important. We often made poor things which 
we called holes, but they were by no means cylin- 
drical. That was a matter upon which it would 
pay to make improvement. The proper pro- 
duction of a cylindrical hole was a far more 
important matter than most people thought ; and 
it was a more difficult thing to make a cylin- 
drical hole than to make the cylinder to fit it. The 
results obtained by grinding were remarkable. A 
comparison had been drawn between milling and 
planing, but he would like to call attention to the 
operations now carried on by milling machines in 
which they replaced regular turning. 

Colonel R. E. Crompton had read Mr. Orcutt’s 
paper with the greatest interest. It especially 
appealed to him, as he had a modern shop, having 
had the advantage of his works being burnt down 
eight or nine years ago. Before he had built fresh 
works he had spent a great deal of time going about 
and seeing what others did. He had come to the meet- 
ing wondering what possible objection English eng!- 
neers could raise to the paper, and for his own part 
he found Mr. Orcutt’s contribution just what he 
would expect from a man talking about what he 
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understood. He agreed that the limit-gauge system 
was a question of great importance. A works might 
have ordinary gauges, but they were not sufficient. 
No doubt an outfit of limit-gauges was expensive, 
but single gauges could not be trusted, and the use 
of the limit-gauge was the only way by which the 
elimination of the fitter could be secured. By the 
aid of these appliances work could be finished off 
the machine and put together by unskilled hands— 
that was to say, by persons not skilled in the use 
of cutting-tools. He had tried to introduce the 
system, but had found great trouble arise in doing 
so. He now understood why this was, as experience 
showed that a large and well-organised viewing de- 
partment, including a competent staff of foremen, 
under-foremen, and assistants, was necessary for 
success, Example might be taken from some of the 
large Birmingham shops ; and he would point out 
that though Birmingham once had a reputation of 
producing work the reverse of accurate, that had all 
been changed, and in no place was better work turned 
out, in regard to going together without fitting, than 
it now wasin Birmingham. Speaking of the tool- 
room, Colonel Crompton said he could not under- 
stand how any important works could do without 
a tool-room, but he did not think its proper 
function was to make tools, but to keep them in 
order. The only things that should be made ina 
tool-room of the works were jigs and templates 
special to the work being produced. If the 
attempt were made to produce milling cutters, 
reamers, and other tools of that nature, the atten- 
tion of the tool-room staff would be diverted from 
their proper functions, and not such good tools 
would be produced as could be bought. The 
author was right in what he said about portable 
machines. He had stated that they were not new, 
but had recently been extensively developed in large 
engine works, andin the manufacure of electric 
motors and generators, being mainly applicable to 
heavy work, particularly of bulky or weighty parts 
where the surfaces of the machines are, compared 
with the part itself, of comparatively small area. 
These facts, Colonel Crompton said, were especially 
appreciated by electrical engineers. In the produc- 
tion of electrical machinery makers began with 
small parts, but their practice has grown to the 
application of the biggest pieces used in any branch 
of engineering. He would take, for instance, 
a 24-ft. armature. If this were placed in the lathe 
for machining operations, the time taken would be 
very great, and the cost would be so enormous 
that it could hardly be tolerated. Instead, therefore, 
of transporting the work from machine to machine, 
and doing a little bit at a time, they had placed 
the piece to be operated upon on a properly levelled 
floor, and had put a number of machines all 
round it ; in this they were led by American prac- 
tice, and they could bring to bear on the work at 
one time 15 or 16 men. If in place of this system 
the work had been carried from machine to machine, 
they could only get two, or at most three, men to 
work on it at once. The same thing held good, of 
course, of any big piece of machinery, but it was 
most noticeable in the manufacture of dynamo- 
electric machinery. There was one point not dealt 
with in the paper upon which Colonel Crompton would 
like to say a few words, as it was of the first import- 
ance. He referred to the lighting of shops. He 
was convinced that some works in England had 
nothing to learn on this point either from America 
or Germany, or elsewhere, whether it was in re- 
gard to natural or artificial light. The necessity 
for efticient illumination all round was well illus- 
trated by the case of the vertical spindle lathe. 
The full advantage of this machine was not obtained 
unless the light were well distributed all round the 
work, If that were done, the work could be chucked 
very rapidly indeed. Naturally, in the case of the 
ordinary lathe no system of illumination would 
throw a light all round the work. What was known 
as the weaving-shed roof was the best form; but 
there proportions had to be studied, the area of 
window space to roof being carefully considered. 
He understood that the best proportions varied 
with the latitude in which the works were situated. 
He agreed with the author when he said that it 
was not necessary to wait for big quantities in 
order to standardise work. Speaking upon the 
financial question, Colonel Crompton said that in 
the electrical business Germany has established 
some of the finest shops in the world, and they 
had also very elaborate methods of taking out 
costs. In spite of this, no one could say whether 
those who have established these works have been 


commercially justified in the enormous expenses to 
which they have been put. Had they charged 
themselves with a proper interest on the vast capital ? 
and, if so, how far would the result obtained be a 
justification for the spending of the money? He 
himself would be prepared to go a long way in laying 
down new tools, if only to eliminate the fitter. The 
fitter was an excellent fellow, and all good engi- 
neers were proud of having served a turn at the 
bench. Still, the fitter was the most expensive 
article in the engineering workshops, and he was 
now out of date. We could not afford him, and must 
introduce methods of putting work on to machine 
tools so that it would come off again in such a form 
that it might be erected by comparatively unin- 
structed labour. For the lighter work this could 
be done by women; as was largely the case in Bir- 
mingham at the present time ; male work and male 
brains being engaged in seeing that no point was 
left out and that tools were kept in good order. 
Mr. William Weir, of Glasgow, had had, during the 
last three years, an opportunity of putting in force 
in a new engineering workshop many of the methods 
advocated by the author ; and he thought, therefore, 
that a few remarks on the subject might be of in- 
terest. In the first place the paper had suffered 
somewhat in general value from its evident restric- 
tion to conditions chiefly referring to engineering 
works engaged in fairly light manufacturing opera- 
tions. In this country the owners and managers of 
establishments of this nature had been for some 
time progressive in their methods, but the shops 
over which the cloud of conservatism had loomed 
most largely were those doing heavy and more 
general work. It should be remembered that those 
establishments formed the largest portion of the 
British engineering trade. The tendency of the day 
was to specialise ; but the general shop was the one 
which would do the original pioneer work in research, 
design, and invention. Specialising, and the desire 
to be up to date in methods of doing work, should 
not prevent British engineers keeping in view 
improvements in design of their manufactures. If 
we could keep the position we have hitherto held as 
the best designers and the best actual engineers, as 
distinguished from the best shop-managers, and at 
the same time give more attention to our shop 
practice, the speaker thought we should have no 
reason to fear for the future of our common 
industry. The modernising of an old establishment 
doing work of a heavy or of a general nature (the 
maximum rate of profit being comparatively small) 
was a matter which required the exercise of great 
discretion, and the speaker thought much could be 
done in this way without any heavy capital expendi- 
ture. He would say, first, that there should be 
more light in the shops, and this could generally 
be got without more windows, simply by cleaning the 
present ones. Next he would have cleanliness and 
order. To secure this the main necessity was a good 
floor, the expenditure. on which would pay an 
excellent dividend, as it would secure transport of 
parts up to about 2 tons, at a minimum cost, by the 
use of flat-wheeled bogies running merely onthe floor. 
His experience was that shop railways were only 
required for very heavy pieces; if there were a 
good floor, flat-wheeled trucks would do the work. 
Better organisation would include the introduc- 
tion of a premium system, and a_ reasonably 
accurate and simple cost system. Next he would 
suggest: more and better small tools, and suit- 
able arrangements for keeping them. If cleanli- 
ness and order were once introduced into a shop, 
a large additional amount of floor space would be 
secured. The items he had suggested were the 
first essentials in modernising a shop, and their in- 
troduction should in every case precede ‘‘ modern 
machine methods.” Their cost of installation 
would be comparatively small, but they secured a 
far higher rate of interest on expenditure than the 
putting in of improved machines. He believed 
that old shops, where these features had been 
attended to, and in which a fair average excellence 
of machine tools existed, would be those which 
could be better depended upon for a good return on 
their capital rather than some new shops in which 
had been installed every known labour-saving appli- 
ance, and which, on this account, bore the burden of 
a very heavy capital. In these remarks regarding 
the modernising of an old shop, he had in mind 
an establishment on the Clyde which, in about 
three years, had been changed from an old, and in 
many ways an uneconomical works, into what is 
now one of the best.organised and finest marine- 








engine works in this country. When speaking 








of the new shop, he was thinking of a compara- 
tively new marine-engine works in America, 
which had been built and equipped at a very 
heavy cost so as to save the largest possible 
proportion of wages. The American shop had 
not paid a dividend, and would not, in the 
speaker’s opinion, until the company had been 
reconstructed so as to halve the capital. The 
Scotch shop, he considered, would always form a 
good investment. 

Turning to the details of the author’s paper, 
Mr. Weir quoted the statement that ‘‘the loss 
of time and inconvenience suffered by many shops 
for the want of a vertical mill is considerable.” 
In many respects this machine was nothing more 
than a surfacing and boring lathe placed on end. 
The speaker’s remarks on this subject applied to 
machines taking work up to about 50 in. in dia- 
meter. He would presume the surfacing and boring 
lathe was fitted with a turret slide, similar to the 
vertical machine illustrated in the paper ; in fact, 
that it would be as up-to-date as a lathe as 
the other machine was as a voring machine. In 
such case, where would be the gain with the 
vertical machine? For chucking operations and 
for facing, the one appeared to be as good in 
every way as the other. For purely facing opera- 
tions or boring large diameters, such as cylinders 
having a bell mouth, the horizontal machine was 
much handier to work, as, on account of the com- 
pound rest, the workman could use both his hands 
at one time, and watch his tool. With the vertical 
machine he was compelled to stand back from his 
work, and could only move his tool in one direc- 
tion at one time, for to change the direction needed 
taking off the fitted handle from one screw and 
putting it on the other. This appeared to the 
speaker a decided defect inherent in the vertical 
type of machine for general work. Reference was 
made in the paper to the extra power by which heavy 
cuts were possible with a vertical boring mill. It 
appeared to the speaker, however, that the tendency 
was—or at least should be—to secure castings and 
forgings which did not require heavy cuts to be taken. 
As a general rule, Scotch-built boring and facing 
lathes were made with sufficient power to take all 
reasonable cuts at a fair rate of speed. Mr. Orcutt 
had said that with a vertical machine inaccuracies 
did not occur on account of overhang. This might 
be granted ; still, the most accurate machine work on 
fairly heavy engine parts done in this country—and 
probably in any country—was executed by well- 
designed boring and surfacing lathes. Taking 
these matters into consideration, Mr. Weir could 
not see how, on general work up to 50 in. in dia- 
meter, the vertical machine would be able to do the 
work of two facing lathes, suppusing these lathes to 
be fitted with turrets and special tools. Such tools 
could be fitted quite as satisfactorily, and do their 
work as well, on the horizontal type of machine as 
on the verticaltype. Speaking more specifically on 
labour-saving machine tools, it had always ap- 
peared extraordinary to the speaker that the 
most remarkable labour-saving machine, with 
which he was acquainted, had only been adopted 
by comparatively few people, although it had been 
on the market for about sixteen years. It was 
still stranger that it was almost entirely absent in 
what were termed up-to-date shops. The machine 
referred to was known as the horizontal drilling, 
tapping, and studding machine. It consisted of a 
large bedplate and table for carrying the work ; a 
vertical standard sliding on the bed and carrying 
the drilling saddle, which could move up or down the 
standard. In the works of his firm they had used 
these machines’ for many years, and their value 
was very great. He had often wondered how 
people get on without them ; probably the reason 
was because the machine was not advertised, and 
thus put before the public. In conclusion, he would 
say the object of his remarks tended, firstly, to 
counsel moderation in modernity; secondly, to 
point out the improvements which should precede 
modern machine methods ; and thirdly, to claim 
for the up-to-date boring and facing lathe more 
consideration. 

Mr. John R. Richardson, of Lincoln, wished first 
to add a few words to what had been said by previous 
speakers in expressing appreciation of the author's 
contribution, which was bound to lead to 4 useful 
interchange of ideas. It seemed to him that the 
paper was a severe criticism of English methods, as 
compared to American practice. The comparison 
ern 7 be made by saying that the English had 
machine tools which would do anything, whilst the 
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American machines did one thiog in the best and 
cheapest way, but were not well adapted for any- 
thing else. That was, of course, putting the ques- 
tion very broadly, but would serve to outline the 
general position. The author had stated that ‘‘ the 
adoption of the milling machine is not as extensive 
as it should be, for the reason that often an appa- 
rently formidable investment is necessary in cutters. 
The milliog cutter, however, should be looked on 
as any other labour-saving tool. It is not so much 
a question of how much does it cost as how much 
does it save.” Further cn in his paper the author 
said : ‘‘ The idea that big quantities are necessary 
before modern equipment begins to play an im- 
portant part in the economics of manufacturing is 
the delusion of those who have grasped but a small 
part of the problem.” Mr. Richardson feared that 
he was one of the deluded ones referred to. Years 
ago he had introduced automatic and semi-automatic 
machines for studs, pins, and small brass details, 
with a result that large savings were made. These 
articles were, however, turned out in large quanti- 
ties ; and if a year’s supply of each size and style 
were kept in the stores, it was only a small matter. 


When, however, they came to largearticles, a different ! 


set of. conditions had to be considered, and wages 
were not the only question in the problem, though 
he agreed with the author that milling might at 
times effect a saving over slotting, so far as wages 
were concerned. Some years ago an American en- 
gineer had called at his works and said that, if he 
were allowed to walk through the shops, he would 
show them how much money might be saved by 
adopting milling practice. He spoke of 70 to 76 per 
cent. being gained in this way, and would give esti- 
/ mates for the machines, guaranteeing the time they 
| would take on the work. The speaker showed this 
gentleman an example of template work, a small 
engine part, a lever which was slotted out by hand 
direction after being set out by a fitter from a 
| sheet-steel template. The labour cost was ls. 7d., 
the time occupied being 14 hours, the actual slot- 
ting time being 1 hour and 20 minutes. The time 
given by the American gentleman was thirty 
minutes, thus showing a saving of 66 per cent., or 
about 13d. on each part. But the machine to 
make this saving cost 2501., whilst there would be 
two gangs of cutters, each of 301. Now, as only 
four levers were used on an engine, only one type 
of engine used them, and they were only good for 











‘one size, and the total sales of an engine of any 
| one size and style were about twelve a year, the 
| total annual saving would be 13s, and this upon 


engines selling at—according to size—5001. to 25001. 
apiece. The interest on the cutters alone at 5 per 
cent. would be equal to 31. In another somewhat 
similar case, which happened about five months 
ago, an American moulding machine was offered to 
them. The cost of mounting the patterns, how- 
ever, had to be considered, and when the Ameri- 
can gentleman was shown one store, and was 
informed that there were 17,000 patterns, he came 
to the conclusion that the works were not suited for 
machine methods. The fact was not that English 
engineers did not understand American methods, 
but that Americans did not understand the con- 
ditions present in large general engineering works 
in England. He did not wish the meeting to 
gather that he was opposed to modern labour-saving 
methods, for full and semi-automatic machines and 
turret lathes, vertical boring mills, flat and cylin- 
drical grinding machines, gear cutters, hydraulic, 
pneumatic and electric power plants, and a testing 
and analysing laboratory had been established under 
his direction in the works of his firm ; whilst he 
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thought that even the author would acknow- 
ledge that lighting, ventilation, and sanitary 
conditions were worthy of approval. Up to 
the present, however, they had not been 
fortunate enough to get foremen who ‘‘ were 
experts in turning, milling, planing, and 
grinding, and could do their own tool- 
making, cost-keeping, and inspecting at a 
wage of 50s. a von.” But what he did 
contend was that methods which were 
eminently suited to making, in large quan- 
tities, bicycles, firearms, sewing machines, 
reapers, or even locomotives in which the 
design was seldom altered, could only be applied | and when the work was put together on this side, 
to a limited extent to a works where 500 sizes | discrepancies arose, not of the ten-thousandth of an 
and types of steam engines only were listed as | inch, about which they talked so glibly, but of a con- 
standards, besides an infinite variety of mining | siderable portion of a foot. 

and general machinery. So far as his experience; Mr. Lewis H. Ransome, of Newark, said that 
went, the most modern methods had been adopted | there was one point to which he would first refer : 
wherever they were suitable by the leading works it was the manner in which papers written by 
in England. He quite endorsed all the author had | American, or Continental, manufacturers were too 
said as to the necessity for great accuracy, and gave | often accepted. If these papers stated anything as 
credit to the Americans for the care and accuracy | being new which we happened to have heard before, 
with which the parts of their firearms, reapers, &c., | we were inclined to waste a good deal of time in 
were made by the use of templates, gauges, jigs, 
and other appliances. Quite recently they had been  yearsago. We resented any criticism on our methods, 
making a large engine, the shaft of which was to | and spent unnecessary time in attempting to prove 
carry an American dynamo armature. The specifi- | that our ways were as good, if not better, than those 
cation, which came from the dynamo makers, stated | of anybody else. That appeared unnecessary, as 
that the armature was to be forced into place with | results showed, in the long run, whose methods 
@ pressure not less than 50 tons and not exceeding | were the best. The most profitable way to read 
80 tons. At the first attempt it drew exactly into | and discuss such a paper as that before the meet- 
place at 65 tons. Now this spoke well for the care | ing, was to note the statements made as to rapidity 
with which the armature was bored in America ;| of production and improved methods of manufac- 
but it also spoke well for the accuracy with which | ture, and then, by discussion and inquiry, to ascer- 


the shaft was turned in England. He thought the | tain if the statements made were correct ; and, if so, 
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Americans rather overdid their specifications in | how the desired results could be best attained. The | 


their attempt to magnify their accuracy. His firm | theory of limit-gauges appealed to common sense, 
once worked to a specification which stated that a and it would be interesting to know if any one 


certain key was to be driven home with a hammer) present had adopted the system, and, if 80, | 


weighing 10 lb.; but it quite omitted to state with what results. Mr. Orcutt’s statement that 
the length of the shaft or the strength of the circular milling could be done on cast iron with a 
man who was to use the hammer. He had had | cutter having a surface speed of 50 ft. per minute, 
some years’ experience with American machinery, | and a feed of 4 in. per minute, showed a much 
and it had taught him that even the biggest and | higher state of proficiency than the speaker was 
best-known makers were not always so prompt in able to attain to in hisown shop. The average 
delivery, nor so accurate in construction, as many | cutting speed in the works of his firm was 35 ft. per 
would have us believe. He had known them ex- | minute surface speed on the cutter, and 1} in. to 
ceed their promised delivery by twelve months, |2in. feed on cast iron. He would be obliged 





STATE RAILWAYS. . 











proving that we knew all about the subject many | 


| ground up, removing one hundredth 
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if Mr. Orcutt would furnish particulars as to 
the quality of steel used for the cutters he 
referred to, and the manner in which it was 
tempered, and also what class of cast iron 
was worked when cutting at the speed he had 
given. It would also be interesting to know 
whether the author claimed that when milling 
at this speed he still allowed the five minutes’ 
margin for good finish, spoken of later on in 
his paper as being advisable, so as to save ten 
minutes’ extra work in the fitting-shop. His 
firm had often considered the question of fit- 
ting more than one speed to planing machines, 
onl he would like to have the experiences of any 
one present who might have adapted planers 
to run at two speeds, and whether it was con- 
sidered that any practical advantage was to be 
gained by this alteration. There were two 
points in connection with this which would 
appear to make two speeds unnecessary. The 
first was that when the table of the planer was 
run very fast, the reversing motion took a 
very great deal of power. The second, that 
in spite of running one | ec table at a uni- 
form speed, the rate of production could be 
——— by using a coarser feed on the tool and 
|a deeper cut. He would like to know whether 
|any present had tried experiments with a view 
ito reducing the great amount of power absorbed 
‘by the reversing of the table, especially in 
'the case of very large planing machines : Ff 80, 
'whether such experiments had been successful. 
His firm had recently greatly increased the capacity 
| of one of their large planers by putting on a roughing 
| tool with four cutters, one behind the other. ese 
were held so that their cutting edges were slightly 
behind the front face of the tool bar. All the cutters 
were fixed level on the work, but they were stepped 
so that each tool was ;; in. in advance of the next. 
Given sufficient belt power, this arrangement could 
be used to great advantage. It was found that a 
flat surface of cast iron could be roughed out with 
a feed of } in., removing as much as $ in. in depth 
in places. The heavy pressure of these cutters often 
caused the work to spring a little, but they could 
get a flat surface by taking two finishing cuts with 
a wide tool. In regard to grinding, Mr. Ransome 
fully endorsed Mr. Orcutt’s views as to the-savin 
effected by grinding machines, as compared to canal 
lathes, for finishing spindles. He estimated that 
‘since he had put in a Universal grinder he had 
saved with these tools from 35 to 20 per cent. of 
|their time. The author’s statement, however, that 
a shaft 4 in. in diameter by 3 ft. long could be 
of an inch 


. 








in six minutes, showed a state of a greatly in 
advance of anything that was done at his firm’s 
works. Thes er did not doubt that the amount 
of metal could be removed in that time, but he 


_ would ask whether the finish were such that when 
' the spindle left the machine it would be fit to run in 
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bearings, say at a speed of 800 to 1000 revolutions 
& minute, and could it be guaranteed that there 
would be turned out in this time a spindle which 
would be parallel? Mr. Orcutt’s remark as to its 
being poor economy to use a high-class lathe for 
polishing was, Mr. Ransome said, certainly worth 
attention. Too many machines were spoilt in this 
manner. He was much interested in the statement 
made in the paper that in one large shop it was 
found that, when a tool-store was established, it was 
ible to dispense with 2 tons of cast steel. 
his was borne out by his own experience. 
When first his firm started a tool-room and tool- 
stores, there were collected over 5} tons of cast- 
steel tools which were lying about the works 
in a condition entirely unfit to be used. This 
material had been worked up into proper tools, 
which were kept in the tool-stores, and ac- 
counted for under a proper system. His firm 
had an arrangement in their tool-room which was 
found to give economy. The entire machine-shop 
was fitted up with electric bells, which rang into 
the tool-room. Whenever a bell was rung, an 
indicator-board showed from what part of the 
shop the message had been sent, and a messenger- 
boy proceeded to that quarter to take the order for 
the tool from the workman. Every class of stan- 
dard tool was numbered, and a blue-print illustra- 
ing these tools with their numbers attached was 
hung up near the bells in the shop. All that was 
necessary for the workman to do was to give the 
messenger-boy the number of the tool he required, 
and the boy brought from the tool-stores a tool 
from a bin bearing the number asked for. By this 
means it was unnecessary for the messenger to have 
any knowledge as to what class of tool he had to 
get. No machine-hand was allowed to apply at the 
tool-room personally. It was found that it was 
cheaper to have boys at a few shillings a week 
running about on messages than full-priced me- 
chanics, All tools were collected up once a week 
from every machine in the shop, and duplicates 
re-issued. This insured every tool passing through 
the hands of the tool-room foreman frequently. 
In regard to analysis of cast iron or of coke, there 
was no question whatever that in any foundry of 
sufficient size a chemist would be of great advan- 
tage ; but in cases of comparatively small foundries 
this would mean a heavy trade expense, as a good 
chemist is a costly person. In cases of this sort it 
might be possible for neighbouring foundries to 
combine, and run one chemist for their common 
benefit. 

Mr. Robert Bruce said he appreciated the paper, 
which was the product of the author’s experience 
from all parts of the world. Wein England should 
be glad to profit by such instruction, for though 
engineering had sprung up in this country, we had 
no monopoly of originating talent. He was certain 
that Mr. Orcutt had not any idea of holding English 
practice up to ridicule, and he was sure that there 
were many in the room who could attribute to the 
author of the paper many of the improvements in 
their shops. : 

Mr. David Carnegie, of Woolwich, said that the 
principal advantage of limit-gauges was that by them 
unskilled labour could turn out accurate work, but 
the use of these gauges should always be coupled 
with an inspection branch. He had found great 
saving by the use of milling cutters : for instance, 
with them cutter bar tools could be made without 
having recourse to the fitter. He considered that 
no engineering workshop was fully equipped unless 
it had a tool-room. It was necessary, however, to 
distinguish between the tool-room and the tool- 
store. 

Mr. Alfred J. Hill, of the Great Eastern Railway 
Works, Stratford, spoke as to the use of two speeds 
for planing machines. In his works they had been 
adopted with good results. He thought the speeds 
given by Mr. Ransome were, low. At Stratford 
they were cutting cast stee. at 18 ft. per minute, 
and cast and wrought iror at 27 ft. per minute. 
He was of opinion that the author had fulfilled his 
main object in making engineers think ; but he was 
also of opinion that many of his counsels were 
counsels of perfection. Did the author know one 
shop in this country where one man would look 


after six milling machines? Again, the paper said 
that a 4-in. shaft, 3 ft. long, occupied but six 
minutes in grinding. He noticed that the shaft on 
the platform, though certainly longer than 3 ft., 
was labelled as having taken 45 minutes to grind. 
The President here said that the hour was so late 
tla‘ he would not call on Mr, Orcutt to reply then, 





At the next meeting —which was the annual general 
meeting—there would be a certain amount of 
routine business, and the discussion as to the en- 
largement of the Council would alsocome on. After 
this matter had been disposed of, there would be 
an opportunity for Mr. Orcutt to reply to the 
discussion, and possibly for any other members to 
speak who had anything more to say on the subject. 
In the meantime, if any member present wished to 
speak very briefly, he could be heard. 

Mr. Robert Dumas said that he had seen planing 
in the United States at the rate of 38 ft. per minute. 
Tn regard to the question as to whether in England 
there were any place where six milling machines 
were worked by one man, he would say there was 
such a place, but for very obvious reasons he would 
not give the name of the factory. 

The President here stated that the next subject 
taken up, which would follow Mr. Orcutt’s reply 
at the next meeting, would ba the Fencing of En- 
gines and Machinery. There. would be brought 
forward four short papers dealing with this sub- 
ject, namely: ‘* The Fencing of Steam and Gas 

gines,” & Mr. Henry D. Marshall, of Gains- 
borough, ‘‘ The Fencing and Guarding of Machi- 
nery used in Textile Factories,” by Mr. Samuel R. 
Platt, of Oldham; ‘ Protection of Lift - Shafts, 
and Safety Devices in Connection with Lift-Doors 
and Controlling Gear,” by Mr. Henry C. Walker, 
of London ; and ‘‘ On Guarding Machine Tools,” 
by Mr. W. H. Johnson, of Manchester. The dis- 
cussion on these four papers would be taken 
together. The fencing of machinery, the President 
added, was a very important question. At present, 
in but too many cases, each user schemed out his 
own method of guarding the machinery he employed, 
instead of the makers of the various machines 
doing this in a systematic manner. 

This brought the meeting toaclose. The next 
meeting, which will be the annual general meeting, 
will be held on Friday, the 21st inst. We may 
add that on Monday next, the 10th inst., the 
ordinary monthly meeting of the Graduates will be 
replaced by a special lecture on ‘‘ Recent Develop- 
ments of the Gas Engine,” by Professor T. Hudson 
Beare, F.R.S.E. The Chair will be taken at 
8 o'clock by Professor Alex. B. W. Kennedy, 
F.R.S., the Chairman of the Gas Engine Research 
Committee, and all classes of members are invited 
to attend. 





JAPANESE BATTLESHIP “MIKASA.” 

WE have time and again had occasion to refer, 
in highly complimentary terms, to the enterprise 
and progressive policy of the Japanese Government, 
alike as regards industrial and social matters, 
and in no department of national progress has this 
spirit been more pronounced than in the reconstruc- 
tion of the navy. Even before the Chino-Japanese 
War Japan had recognised that her future depended 
upon a satisfactory measure of sea power, her 
insular position being ed by her statesmen 
as more or less analogous to that of Britain ; and 
it was this preparedness for action which enabled 
her brave sailors to maintain her power—or rather, 
we should say, to greatly improve it. The lesson 
then brought home has had the result of confirming 
the attitude of all her statesmen, and thus from 
the shipbuilding establishments of several countries, 
but principally from those of Great Britain, there 
have been sent to the Far East six battleships, six 
armoured cruisers, and a large number of small 
craft, principally torpedo-boat destroyers, which col- 
lectively form a formidable addition to the Japanese 
Navy, and individually mark distinct progress in the 
science of warship design. The credit for this 
advance in the naval power of the Island Kingdom 
of the Pacific is largely due to Marquis Ito, who 
also has had a great share in that industrial awaken- 
ing which promises to make Japan a great com- 
mercial as well as a naval power, and also to Marquis 
Saigo and Vice-Admiral Yamamoto, who have done 
splendid service as ministers of marine. The carry- 
ing out in concrete form of the policy dictated by 
the Government has fallen largely upon several 
officers, and, amongst these, honourable mention 
should be made of Captain Matsuo, who has been 
for some time chief of the staff of the constructive 
officers in this country, while for the vessel with 
which we are more immediately concerned (the 
Mikasa) Lieutenant Shirai has been chief inspector, 
and to these two last-mentioned officers many of 
the original details in design and much of the 
success of the British-built ships are dye. 





All the six battleships built since the war have 
been constructed in this country. These have, 
from time to time, been described in ENGINEERING, 
but with the satisfactory conclusion of the Mikasa’s 
trials, and therefore the completion of the pro- 
gramme, it will interest our readers to have a table 
showing the salient features in the design of these 
successive ships. The first two ships—the Fuji and 
Yashima—were smaller than the four later vessels, 
and in their design the chief elements of the Royal 
Sovereign were embodied. It will be seen that their 
speed was slightly greater; but this, as a closer 
examination of the Table will show, was somewhat 
at the expense of other qualities. The next three 
ships embraced in the programme—the Shikishima, 
the Hatsuse, and the Asahi—followed more or less 
the lines of the Majestic class ; the principal differ- 
ence, as compared with the two earlier ships, being 
in the disposition of armour. The Krupp-Harvey 
process had, in the interval, been joven, and 
consequently the main belt was made of 9-in., as 
compared with 18-in.; while the upper belt car- 
ried to the main deck was of 6-in., as compared 
with 4-in. The decreased thickness enabled the 
naval architect to spread his armour protection 
over a very much wider area; the belt was 
carried right forward to the stem, although 
of reduced thickness, tapering to 4 in. In the 
Mikasa still further development was made by her 
constructors, Messrs. Vickers, Sons, and Maxim, 
Limited, as will presently be fully described. The 
process of manufacture in this case is according to 
the latest cementation system, increasing the hard- 
ness of the face, and, consequently, the resisting 
power; but the thickness of the main belt was 
maintained at 9 in., while, by an entirely new 
system of gun emplacement, it was found possible 
for corresponding weight to increase the depth of 
the ironclad citadel to 21 ft. 6in., as compared with 
14 ft. for the preceding ships. The gun power of 
the four later ships is the same, as will be seen in 
the Table, and there was a considerable advance 
in the armament as compared with the first two 
ships. The guns for all the ships were the subject 
of practically one contract with Sir William Arm- 
strong, Whitworth, and Co. and the details are 
given in the Table, so that it is not necessary here 
to deal further with them. 

Turning now to the latest ship, the Mikasa, of 
which an elevation and deck plan were given at the 
time of the launch,* most successful results have 
been achieved, alike in speed, coal consumption, 
manceuvring, and in gun power. The first trial 
of interest was that to determine the coal consump- 
tion, and here the contract, as with all Japanese 
ships, required the vessel to be run for six hours 
at four-fifths of her full power, during which the 
mean coal consumption was not to exceed 2 lb. 
per unit of power per hour. On this, as on all 
trials, the vessel was at her full-load draught, and 
having all her guns in position, was practically 
ready for action. The mean power on this run was 
12,325 indicated horse-power, the half-hourly indi- 
cator diagrams showing that the variations were con- 
fined between 12,000 and 13,000 ; the mean revolu- 
tions of the engines were 112. The boilers of the 
Belleville type, 25 in number, were worked entirely 
by Japanese stokers, and the mean consumption 
worked out at 1.53 lb. per indicated horse-power 
per hour. This result has only been equalled 
within the past two years by one British battle- 
ship— namely, H.M.S. Vengeance —which also 
was built by Messrs. Vickers, Sons, and Maxim, 
and the coal consumption of which on her official 
30 hours’ trial at three-quarter power was 1.51 lb. 
per indicated horse-power per hour.t The speed 
on this trial of the Mikasa was 17.36 knots. Pro- 
gressive speed trials were made at the lower powers 
on the measured mile at Stokes Bay, and at the 
higher powers on a deep-sea 10-mile course off the 
coast of Devon, and we tabulate the results as 
follow : 

Progressive Speed Results of the ‘‘ Mikasa.” 


At10 knots ... . 2,000 indicated horss- power. 
%” ” ose a 3,450 ” ” 
9 ” ania 5,500 ” ” 
” ch id 8,500 ” ”” 
” ” ” oe 16,400 ce ” 


The aim of the trial was, of course, to approxi- 
mate, as closely as possible, certain pre-determined 
rates of speed. On the deep-sea course the weather 
conditions were, unfortunately, not conducive to 
satisfactory steering, as a haze prevented the 

* See ENGINEERING, vol. Ixx., page 637. 

+ Ibid., vo}, Ixx., page 839, and vol. Ixxii., page 877. 
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| 
Dimensions, &c. “Fat.” ** Yashima.” | “Shikishima.” | ‘Hatsuse.” | “‘ Asahi.” ‘* Mikasa,” 
Pe PS Thames Sir W.G.Arm-| ThamesIron | Sir W. G. Arm- : : ; 
Builders of ship .. | i Works strong and Co. Works strong nd Co. } Clydebank ‘Vickers, Sons, and Maxim. 
: |{ Humphrys; Humphrys Humphrys Hum prys and : | P " 

Makers ofengines =. .| {and Tennant, and Tennant | and Tennant | Tennant Ditto Ditto ditto 
Date.when laid down 2 1894 1894 1898 1899 1899 1899 
ge = ga Per} s7aft. | s72t. | 4cott. 400 ft. 400 ft. 400 ft. 
Pi -~ —ts  e ) S\) eoe 76ft.6in. | 75 tt, | 76 tt. 
Draught (mean). :.| 26 ft.6in. | 643. | 73 y 27 ft. | 97tt. Sin. | 27 ft. 2 in. 
Displacement in tons .. 12,450 | 12,380 | 14,850 14,900 | 15,200 | 15,200 
10 uae’) y| 18,500 «|= 18,600 | 14,600 14500 | 15,00 | 15,000 
Speed in knots (designed), __38t 18} 18 18 18 | 18 

| x 


























;|Four 12-in. breech-loading | | 
’ ; | (Four 12-in. breech-loading guns, twin-mounted 
| guns twin-mounted in bar- ||“ in barbettes on the middle line at the extre- 
| rea ne bd rogey4 = at mities of the ship mae omnes as in bg 
| the extremities of the ship. 7 * P ree preceding vessels, 
Ten Gin. quick fing guns, || Fourteen in. quck-fing ung in owsemates- | bat with a new aystom ol 
four in coseutates on main pron nay Boe , 8 protection for the 6-in. 
| deck and six in ordinary z : : \, guns, four being in case- 
Armamet | | shields on upper deck. 4 bard eee Sees guns, four |’! mates on the upper deck 
[Twenty 3- pounder quick- || gicht s-pounder ditto ‘ and 10 on the main deck, 
| firing guns. ; . Four oh pe under ditto. in concentrated | case- 
peas || Pemeeenmengnd torpedo tubes te ferwaet || Sowedalietal = 
f ye- n 
poe hedo-tubes(foursub- || Shikishima only). J 
Complete belt of the same 
| thi —— - = the three 
(Complete water-line belt, varying in thickness atmouned “cltanal of the 
Partial belt, 18 n., 16in., and ee) ere ee TT ee length and thick- 
14 in. : ness as in the sister ships, 
[Armoured citadel trom top || Ammaured citadel from top of belt armour to] bat caried to upper i 
| of belt armour tomain deck, | | screen bulkheads at ends of citadel, 6in. ||| fou, 0f main deck, and 
n. thick. 3 ms zi orming protection for 
Armour.. A Sereen bulkheads, ¢ in, Nie’ pagan in. breech-loading guns, 14 in. J ptttot the gin. guns. 
Barbettes for 12-in. guns, |) Water line bulkheads in way of barbettes, 12 in. | Remainder of armour as in 
| 14 in., 9in., and 5 in. ve . . the three preceding ships. 
Cas emates for 6-in, gune, | —— for 6-in. guns, 6-in. fronts and 2-in. Protective deck from stem 
| 6 in. and 2 in. : Conning tower, 14 in. thick. peep iePey nedpoenyer Thal 
server agg er Hi | Protective deck from stem tostern, 2in. thick, ea od 5 —— 
ok, 2 : > 
fatreailds bad in, on slopes within citadel added thickness of 1} in. 
\ r . of nickel steel over excep- 
\| tionally vital parts. 
Machinery. | 
Type oe a Vertical, triple-expansion, three-cylinder engines, with twin-screws in each vessel. 
Indicated horse-power .. 13,500 | 14,500 | 15,000 3 | 15,000 
Cylinders .. ++ 40 in., 59in., and 88in. | 34 in., 58 in., and 84 in. { sas ag } 31 in., 50 in., and 82 in. 
Stroke of pistons 2. 45 in. 48 in. 48 in. 48 in. 
Revolutions Mp minute) 120 120 108} 120 
= and type of)) 19 single-ended cylindrical 25 Belleville 25 Belleville | 25 Belleville 
Heating surface .. 21,000 equare feet 89,760 equare feet. 37,452 square feet 
Gratearea ww. 820 4, 1,142, ee Se 
Coal. 
At designed draught .. 700 tons 700 tons 700 tons | 1000 tons 
With bunkers full | 1200 ,, | 800 ,, 1800 ,, | 2000 ,, 
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navigator observing the buoys, and, consequently, 
he had to depend entirely upon the compass for 
making a straight course. The observation of the 
wake of the ship made it quite clear that the ship 
travelled a much longer distance than the course 
bearings indicated. This was clearly established 
when the vessel went on her full-speed run, also on 
a deep-sea course, for, without increase of power 
or revolutions, the mean speed obtained was 
18.54 knots; but here again the same weather 
conditions affected the steering, although in a 
slightly less degree, so that the Japanese staff 
on board were satisfied that this rate does not even 
represent the full possibility of the ship. This 
speed of 18.54 knots was got with a mean of 
16,432 indicated horse -power—the contract re- 
quirements were 18 knots and 15,000 indicated 
horse-power—and it is a noteworthy point that 
on one of the runs the mean revolutions of 
both engines were exactly the same, while in 
another case the variation was within one revo- 
lution. On all the trials the ship was run on 
an even keel, and in this respect the conditions 
differ from those obtaining at British naval trials, 
their practice being usually to trim the ship by the 
stern, which, of course, greatly assists the steering 
and manceuvring ; but under this condition the 
Mikasa proved a quick manceuvring ship, and thus 
her circling trials were watched with great interest. 
These were carried, out according to practice, at 
17 knots ; and to determine the diameter of the 
circle, Barr and Stroud’s ingenious and accurate 
range-finder was brought into use. The ship was 
first turned to the starboard with the helm, of 
course, hard over, the engines making a mean of 
88} revolutions ; the action of the helm gave a 
variation of 3} revolutions, the port running 
free at 90} and the starboard, with the helm 
against it, at 87 revolutions. The diameter of 
the circle described was 1300 ft., the time 
taken being 4 minutes 10 seconds. Immediately 
the circle was turned, the rudder was thrown 
right over to hard-a-port, and the circle in this 
case was smaller, the diameter being 1225 ft., 
although the time taken was 10 seconds more, the 





revolutions of the starboard engine being 87, and 
of the port 88, giving a mean of 873. The time 
taken to put the helm full over from hard-a-star- 
board to hard-a-port by the steam gear was 558 
seconds, and the reverse action occupied practically 
the same time—56 seconds. Engine stopping and 
reversing trials were also carried out and gave 
equally satisfactory results. 

All the guns in the ship were tried, and the 
results were consistent with the satisfactory nature 
of those attained by the engines and the ship 
itself. Two rounds were fired from each of the 
fourteen 6-in. guns and from the thirty-two smaller 
weapons, while from the submerged torpedo-tubes 
ten rounds were fired—six when the vessel was 
steaming at speeds varying from 15 to 17 knots, 
and the others when she was anchored in Tor 
Bay. The two 12-in. guns mounted in the after 
barbette were tested for rapidity of fire rather 
than for accuracy of aim, three-quarter charges 
and full charges being used in the several rounds, 
the best result from the order to load until the 
gun was fired being 30 seconds, while other rounds 
similarly timed took 39 and 40 seconds. Both 
guns were fired simultaneously with three-quarter 
charge and with full charge, a severe test upon 
the structure of the ship, but a subsequent careful 
examination proved that the only effect was the 
loosening of one or two bolts, and the breaking of one 
or two glasses. The two forward 12-in. guns were 


Instead of applying the scattered casemate system 
as in recent battleships, Messrs. Vickers, Sons, and 
Maxim adopted a unique arrangement, under which 
the casemates were concentrated within the central 
battery, so that there is no unprotected space 
on the broadside between the casemates. Such 
unprotected sides, where existing, may, in action, 
admit projectiles to the interior of the ship, where 
considerable damage might result to the compara- 
tively unprotected rear of the casemate guns on 
the other side of the ship. This arrangement 
procures a combined advantage of complete isola- 
tion for each of the 6-in. guns, along with a con- 
tinuous armour-plated side for the full depth of the 
ship throughout a great part of the length, thus 
ensuring an armoured reserve of buoyancy and 
stability. In other words, should the ends of the 
ship be riddled by shot, admitting water and in- 
creasing the draught, the remaining freeboard, 
being armoured, insures extra buoyancy. In de- 
scribing the new British battleships of the King 
Edward VII. class, Mr. Arnold Forster, Secretary 
for the Admiralty, speaking in the House of 
Commons on July 5, 1901, said: ‘‘A peculiar 
feature will be introduced in these ships, which 
has never been introduced in the recent battle- 
ships in the Navy. The plan of placing each 
of the 6-in. guns in a separate casemate will be 
abandoned, and the plan already adopted in a ship 
built in this country, but not for the Government, 
(the Mikasa) will be followed.” The details of the 
Mikasa’s protection are therefore of special interest, 
marking as they do a new system. e main belt 
armour in the way of the citadel is for 156 ft. of its 
length 9 in. in thickness, and beyond this at either 
end—for some distance past the forward-and-aft 
12-in. armoured transverse bulkheads—it is 7 in. in 
thickness, assisted by additional 1}-in. nickel steel 
plate placed on the slope of the protected deck, so 
as to make the resistance equivalent to 9-in. Krupp- 
Harvey armour for the whole length of the citadel 
and barbettes—i.e., for so many feet of the length 
of the ship. From the ends of this 7-in. belt to the 
ends of the ship the armour is 5} in., thinning to 
4in. An athwartship bulkhead of 6-in. armour is 
fitted at the after extremity of the water-line belt 
to afford protection against raking shot. Above 
the main armour and extending for the whole 
length of the citadel there is 6-in. armour up to 
the level of the upper deck, instead of to the main 
deck, as in previous ships, so that the total depth 
of broadside armour is 21 ft. 6 in. for the full 
length of the citadel, and 7 ft. 9 in. at the ends of 
the ship. The five 6-in. guns on the main deck on 
each broadside are thus protected by the 6-in. 
side plating ; and to insure the isolation of the 
casemate system, armoured bulkheads or traversers 
are placed between the guns, while an armoured 
screen extends the whole length of the citadel 
behind the guns, so that each 6-in. gun is 
worked from within a square casemate much 
roomier than the ordinary system. The two 6-in. 
guns on the upper deck on each broadside are 
within 6-in. casemates. The barbettes, fore and 
aft, for the pairs of 12-in, guns are of 14-in. armour, 
reduced to 10 in. where protected by 6-in. citadel 
armour, while the guns have heavy armour shields. 
The forward conning tower is of 14-in. armour, the 
screens being 12 in. ; armoured trunks are pro- 
vided for communication. All the armour is con- 
structed of nickel-steel alloy, and hardened by the 
latest process. The protective deck is of a minimum 
thickness of 2 in., and extends over the full length 
of the ship, but is increased to 3 in. on the sloping 
ts within the citadel, and to 4} in. in thickness 
in the wake of the barbettes, as already mentioned. 
The upper deck within the citadel is of 1-in. plates. 
As usual, there is an ammunition e under 
the protective deck, with communication through 
ammunition tubes to the various gun positions; 


tested by three rounds being fired successively from |-while coal bunkers are arranged above and below 


each gun at a range of 1800 yards, to determine the 
aim as well as the rapidity of fire, and the first three 
rounds were fired from one of the guns in 143 
seconds, which gives the satisfactory average of 
48 seconds per round, the time including delays 
owing to the hydraulic rammers being locked and 
to the haze obscuring the target for a short period. 
The first shot lifted the target out of the water, the 
second was from 10 to 20 yards over, and the third 
10 yards to the left and 20 over. Three shots from 
the other guns were also satisfactorily fired. We have, 
in previous ships, described the arrangement of guns, 
so that we may now pass to deal with the novel 


the deck from end to end of the citadel. 

The engines, of which we give an engraving on 
page 186, were fully described in our article when 
the vessel was launched ; but it may here be stated 
that they are of the triple-expansion three-cylinder 
type, the diameters of the cylinders being respec- 
tively 31 in., 50 in., and 82 in., each with a stroke 
of 48 in. The propellers, of 17 ft. in diameter, work 
inwards, so that the starting platform is in the 
centre of the engine-room. The boilers are of the 
Belleville type, twenty-five in number, with a total 
heating surface of 37,452 square feet and a grate 
area of 1276 square feet. e two funnels are 





feature in this ship—the disposition of the armour. 


14 ft. in diameter and 91 ft. high from the grate, 
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FIVE-TON ELECTRIC TRAVELLING GANTRY CRANE. 
CONSTRUCTED BY THE WELLMAN-SEAVER ENGINEERING COMPANY, CLEVELAND, OHIO, U.S.A. 
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traction, the ball travels along the longer axis of the | A 
‘current which is taken from two wires running 


lower cup. This aleo provides against want of perfect 
alignment of the tracks themselves. The balls in 
addition form universal joints between the trucks 
and the crane, allowing for inequalities in the rails. 
Efficient bracing is arranged to allow for side wind | 
pressure, 

The trolley is built with a steel frame in the 
ordinary way. The design of shafts and gears is so 
arranged as to allow great. ease of inspection and 
accessibility, the whole arrangement permitting any 
one shaft to be taken out without disturbing another. 
There are four hoisting drums and four ropes, support- 
ing in pairs two cross-beams, which in turn carry a 
central beam from which the chains holding the load 
are slung. The fcur drums are arranged in pairs | 


with. All the motors are electric, and operated by 


parallel with the track. 

A brake is provided for locking the crane upon the 
tracks, which precaution is specially necessary in high 
structures exposed to strong wind. For the hoisting 

ear electrical brakes are fitted upon the motor shafts. 
These brakes are kept in action by springs, and are 
only released when current is applied to. the motors. 
This ensures safety from dropping the load through 
loss of current owing to any cause. An additional 
mechanical retaining brake is also fitted as near to the 
hoisting drums as possible, which comes into action in 
case of any accident happening to the gear between 
the hoisting motors and the drums, in the event of 
which the electric brake referred to would have no 


upon two shafts, the latter being geared together. | power to prevent the load running down, This 
This arrangement insures complete absence of any | mechanical brake isin action at ail times, except when 
loore swinging or twisting of the load, which is kept | the hoisting motor is hoisting or lowering, enough 
under perfect control, the position of which at any | current being used in the latter case to cause the 
instant is definite and under the will of the operator. | mechanical brake to be released. Safety is thus 

The operator’s cage is attached to tbe trolley, and | obtained either from loss of current or failure of the 


travels with it. This is considered a better arrange- 
ment than having a cage fixed to the structure, 
since the operator can always see exactly what he is 


mechanism. 
The electrical equipment is made for direct current 
of 500 volts. The motors are made by the bahar 
‘4 


doing, being at all times vertically above the load. | house Company, of Pittsburgh, and adapted special 
It further enables the large amount of rope and gear | for long and continued service. 
necessary where a fixed cage is used to be dispensed| The power and speeds are as follow : 








Horse- Speed with 
Power. ull Load. 
Fo. per Min. 
Hoisting aa oe oe a 100 
Longitudinal travelling, two 
motors of ... ... (each) 100 300 
Cross traverse of trolley 25 300 to 600 


The motors are so designed that they will stand 
continuous overloading of 25 per cent., or 50 per cent. 
for a few minutes, or 100 per cent. for a few seconds 
—as, for instance, during acceleration, when starting 
the crane from rest. The controllers are of the Dinkey 
type, being self-contained, with no outside resistances, 
They are designed of ample capacity to avoid over- 
heating, and control the motors equally well in both 
directions. 





BORING MACHINE. 

In engineering works there are many cases where 
moderate-sized holes are required to be bored in com- 
ape, large pieces of material, and where it would 

easier to move the boring-bar than the piece to be 
operated upon, A machine in which this class of work 
can be done is illustrated on pose 179, made by Messrs. 
James Archdale and Co., of Birmingham, and although 
not entirely of new design, embodies several important 
improvements. 

n this type of machine two holes may be bored 
simultaneously at opposite ends of a piece of material, 
or two pieces may be operated ~— at the same time. 
By having one head on the side of the main table, two 
holes at right angles to each other can be bored. This 
practically amounts to two machines being worked by 
— operator, although the work is carried on one 
table. 

The main table is accurately planed on top and 
sides, and has a series of T-slots planed at right angles 
on the top and along the sides. Being cast and 
— in sections, a table of any size may be formed 

y bolting a number of sections together. In the side 
slots the saddles carrying the boring heads are tongued 
and bolted. They are capable of being rapidly ad- 
justed horizontally by lever, the end of which is in- 
serted in recesses cast in the sides for this purpose. 
A final adjustment can be made by a short screw, but 
this latter is hidden in the illustration. 

Elevating tables for carrying the boring headstocks 
are fitted to these saddles, and are adjustable vertically 
by screw and mitre gear. The boring headstocks are 
tongued at the bottom to fit slots in the elevating 
tables, thus adjusting themselves true with the main 
table. 


Several improvements have been made in the head- 
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stocks, as follow: The spindles, which are of hard 
steel, have a quick return motion by rack and pinion, 
operated by a handle through a friction cone; also 
double gear, which may be disconnected for light 
work, . 

The arrangement of feed motion ensures a positive 
drive, being gear-driven, and the rate of feed can be 
instantly > Be) by a movement of a lever. Four 
feeds are provided, and these can be instantly reversed 
when desired. 

In addition, there is a fine hand-feed by hand-wheel 
and mitre gear, as shown on the right-hand headstock, 
for trueing-up bosses, &c, The overhead driving gear 
is fitted with an arrangement for oe the 
tension constant, regardless of the position of the 
boring head. 

These improvements make this type of machine one 
of great service where quick and accurate boring is 
required. The steadies for the boring bars, shown on 
the main table, are adjustable vertically and _hori- 
zontally by screws, and can be locked to any part of 
the table by the bolts and T-slots. The illustration 
thows a table 7 ft. by 3 ft. 6 in., and the headstocks 
are 8 in. in height from the top of elevating table. 
They are also made in heights of 6 in., 10 in., and 
12 in., with spindles in proportion. 





RAILWAY SIGNALLING. 

GreEaT progress has been made of late years in 
railway travelling from the point of view of safety, 
and this is due largely to the improvements which 
have been carried out in signalling and in the working 
of switches and crossings. It seems almost impossible 
at the present time for a signalman to give a wrong 
signal, The eventuality of a red glass breaking, thus 
showing a white light, seems almost far too remote for 
consideration. Nevertheless, many inventors have en- 
deavoured to perfect a device fitted to the engine, 
which would work an alarm bell and a disc in the 
driver’s cab, when the engine runs accidentally past a 
danger signal. A device of this kind, however, is open 
to the criticism that its adoption would naturally result 
in diverting the driver’s attention to some extent from 
the signals themselves. 

Some of these devices have worked tulerably well, 
but required expensive and complicated connections on 
the track, easily thrown out of order. Among these 
may be mentioned the contact system of the North 
of France Railway Company, which consists of a 
beam fitted with a copper strip, and placed between 
the rails, 660 ft. in front of every signal. The 
copper strip is connected by a wire to a commu- 
tator which acts in conjunction with the signal ; 
the device is also in connection with a battery 
at the foot of the signalling post, and when 
the line is blocked, the copper strip is under cur- 
rent. The locomotive is fitted underneath with a 
metallic brash, which takes up the current on passing 
over the strip, and an alarm Fell in the driver’s cab is 
set working. 

Some inventors have endeavoured to introduce in 
their device a fragile part which would break on 
coming into contact with a fixed signalling piece ; 
this was the principle on which were based, among 
others, the Ribard and Pratt methods. But there 
are here two dangers which require avoiding: either 
the fragile substance breaks too easily, by the vibra- 
tions of the engine for instance, or is too resistant, 
and damages the piece against which it acts. 

A signalling apparatus has lately been experimented 
upon largely on some of the French lines which are 
worked under State management. This has been in- 
vented by Captain J. Netter, of the French Corps of 
Engineers, and Mr. H. Queyroul. It comprises a thin 
copper wire held between two arms, the arrangement 
being very similar to that of a current-collecting bow, 
or trolley arm, placed over the driver’s cab. The wire 
gets broken on coming into contact with a rod which 
works in connection with the line signale, and pro- 
jects over the side of the track when the line is 
blocked. This opens the electric circuit, and works a 
signal disc and alarm bell inside the cab. The wire is 
carried comparatively high, outside the normal loading 
gauge. The rod is made as short as possible and is 

lted or riveted to the signal arm ; given the short 
length of the rod and the very small effort required 
to break the wire, no shocks are transmitted to the 
signal-arm. 

In cases where an engine has to run under signals 
which are closed for ordinary traffic, the bow, or 
trolley arm, can be lowered by the driver. 

It has also to be lowered for running through 
tunnels and under low-arched bridges, but here the 
lowering action is automatic, by means of Guénée low- 
voltage electromagnets. The system is contained in 
the base of the bow, on the driver’s cab, and the 
electric connections are shown in Fig. 1, page 179, 
the references in which are the following : 


o a of tation of the bow. 

» pulley with grooves 1 and 2 at 55 deg. 

Co Br ied lever, connected with the soft iron cores 
C A and D B of two large electromagnets E! and E°. 





8, + a on which ends the winding of the electro- 
et HK’. 

terminal on which ends the winding of electro- 
magnet E?, 

When § is put to earth, current circulates in 
electromagnet E!, which tends to suck in its core C A ; 
this causes rotation of the pulley P and of the bow. 
When T is put to earth, the electromagnet E* is set 
working. 


V, bolt which becomes placed in grooves 1 and 2 alter- 
nately. 

F, fixed centre. : ; 
G, end of bolt under the action of spring R. 

ce} ¢2, small electromagnets. 

I'L J, core of e. 

K'KL, core of e!. : ; 

M, metallic brush underneath the locomotive, at which 
ends the winding of e'. : ‘ 

N, metallic brush underneath the locomotive, at which 
ends the winding of ¢’. 


When M is put to earth, the current circulates ‘in 
the electromagnet ¢', the core L K is driven upwards 
and puts the terminal § to earth by the contact 
at K’. 


The system V, F, G, H, I, J, K, L, jointed at G, H, 
I, and K, is movable round point F. When L, K is 
drawn upwards, G is raised and the bolt V disengages 
the notch, thus enabling the pulley P to turn. When 
this rotation has started, V cannot rise further, and K! 
remains in contact with S, leaving the current circulat- 
ing in E', although the brush M, ceasing to be to earth, 
no further current would remain in ¢!. When the rota- 
tion ceases, notch 2 comes in front of the bolt V, the 
bolt enters it under the action of spring R, the core 
K L falls by its own weight, the contact is cut off at S 
and the current ceases to pass in E', The system 
works inversely for E*. 

The device is 11? in. high and 9? in. wide. The 
current which works the electromagnets is supplied by 
a small accumulator placed on the engine, of 20-volt 
— and a capacity of 12 ampere-hours, sufficient 
‘or one month. 

Figs. 2 to 4are reproduced from a working drawing 
of the device ; they complete Fig. 1, and the working 
is easily seen by the aid of the following references : 
a is the soft-iron core of a small electromagnet, which 
is drawn up by the current; b a similar core which 
acts in the same way ; the various parts, a CDDEFG, 
form the jointed system, movable round centre H ; the 
catch G rises with the core 4, and gets lowered when 
core a rises, engaging one or the other notch on the 
rim of the pulley. The latter revolves on the same 
centre as the trolley bar, the arrangement containing 
a partly insulated disc, or commutator, which causes 
the alarm bell to ring when the device is lowered. 
The shaft J of the pulley is connected by the joints 
K and K! to the soft-iron cores of the two large 
electro-magnets A and B, the cores being drawn up- 
wards by the current. 

The metallic brushes above referred to, and placed 
underneath the engine, serve to establish a contact to 
earth with old rails placed between the track rails, 
near the entrance of tunnels, and along every part 
where the trolley device has to be brought down auto- 
matically, the necessary connections being established, 
as seen from Fig. 1, between the brushes and the 
electro-magnets. The trolley device remains lowered 
as long as the brush—the one on the left-hand side, 
for instance—gives a contact to earth ; as soon as con- 
nection to earth is broken, on leaving a tunnel, or a 
low-arched bridge, the device remains lowered by its 
own weight. At this juncture the right-hand brush 
comes into play, the other set of electromagets are 
set working, the pulley is set free and set turn- 
ing, the device resuming its former position. The 
alarm bell is kept ringing as long as the device is 
down. 

The apparatus in question has been tested on ex- 
press trains runnning at their maximum speed, and has 
worked satisfactorily in every case. The broken wire 
can easily be replaced in a few minutes while the train 
is running. 








ProposeD LarcE ExTENsION OF THE SWEDISH STATE 
TELEPHONE SysteM.—The Board of the Swedish State 
Telephones has recommended the Government to sanction 

reements which the Board has entered upon with 

Boards of the General Telephone Company and 
the Bell Telephone Company, about the purchase by 
the State of these companies’ telephone systems in 
Stockholm at a price of 8,571,680 kr. (about 470,000/.), 
and their provisional telephone systems at a price of 
2,068,903 kr. (about 110,000/.), in addition to which 53,0007. 
will have to be paid for the General Telephone Company’s 
buildings in Stockholm. It is proposed that the State 
shall take over the working January 1, 1903, and the 
staff and re of the two companies are to go with the 
installation. The Government has referred the matter to 
the consideration of the directors of the Norwegian an 
the Danish State Tel and a Swedish banker. 
eke ay 8 realy tinct lead in the pened} 
telephones, e new arrangement, if carri 
out, will materially inj ve the position and excellence 
of the Swedish State Telephones, 


d| This is the first mine in any of the 





NOTES FROM THE NORTH. 
Giascow, Wednesday, 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron market last Thursday, some 10,000 tons 
changed hands. Cleveland met with most attention, and 
rose 14d. per ton, Scotch falling thesame amount. About 
other 4000 tons were dealt in at the afternoon session, and 
the close was very steady. The settlement prices were : 
Scotch, 493. ; Cleveland, 44s. 3d.; Cumberland hematite 
iron, 563. per ton. Business was very slow at the forenoon 
market on Friday. Only some 4000 tons were dealt in. 
Scotch was unchanged, but Cleveland fell 2d. perton, A 
good business was done at the afternoon session, about 
10,000 tons changing hands, and prices were very firm, 
Cleveland advancing 3d. from the forenoon close. Cumber- 
land iron, which was quite idle, was quoted 14d. per ton 
better at 56s, 3d. per ton lers one month ; and the 
settlement prices were: 483. 104d., 443., and a _ 
ton. Some 10,000 tons changed hands in the market 
on Monday forenoon, when the tone and the prices were 
strong. Scotch rose 74d. per ton, and Cleveland 64d. 
per ton. Other 10,000 tons changed hands in the 
afternoon, and the market closed very firm, Cleveland 
being up 5d. on the day at 44s. 84d. per ton. The settle- 
ment prices were: 49s. 44d., 44s. 6d., and 56s. per ton. 
At the morning gate Thos Tuesday some 8000 or 9000 
tons were dealt in, and Scotch fell 4d. per ton. Cleveland 
changed hands at 44s. 84d. e ton, and then at 44s. 11d. 
cash ; but sebsequently fell away to 44s. 10d. per ton, 
which was 1d. upon the day. Report has it that some 
8000 tons changed hands in the afternoon market, and the 
close was a shade off from the best forenoon prices, 
The settlement prices were: 493. 6d., 44s. 9d., and 
553. 104d. per ton. The market to-day was some- 
what brisk, there being 10,000 tons dealb in during 
the forenoon. This included a sale of 3000 tons of 
hematite iron at 553. 9d. three months. The general 

rices were unchanged. Some 6000 or 7000 tons changed 
Sam in the afternoon, and prices closed firm. Cleveland 
closed 2d. per ton higher than at mid-day. Continental 
trade advices were more satisfactory, and the settlement 
prices were : 49a, 3d., 44s. 9d., and 55s. 104d. per ton. The 
following are the market quotations for makers’ No, 1 iron: 
Clyde, 653. 6d. per ton ; Gartsherrie, 66s.; Calder, 663. 6d.; 
Langloan, *. saat —— i a aes 
foregoing all shipped at Glasgow ; Glengarnock (ship 
at Ardrossan), 65s. 6d.; Shotts (shipped at Leith), 70s.; 
and Carron (shipped at Grangemouth), 67s. 6d. per ton. 
The markets during the past week have shown a little 
more animation, and the public a faint inclination to 
invest. The hopes now generally entertained of an early 
termination of the South African war, the boom in 
Kaffir shares, the smart rise in the price of copper, 
the continuance of strong reports from America, and 
a distinc) improvement in Continental reports, are 
all factors that argue for a rise. In addition, and 
notwithstanding an absence of an export demand, 
stocks in Middlesbrough are decreasing. On the 
other hand, trade reports from the Midlands show a 
distinct flatness, and on this side of the Border the situa- 
tion of the manufactured iron and steel trades is by no 
means bright, and prospects are not alluring. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 56,310 tons, 
as against 56,736 tons yesterday week, thus showing a 
reduction for the week amounting to 426 tons. The 
number of furnaces in blast is 81, against 79 a year ago. 


Malleable Iron.—Makers of malleable iron have re- 
duced the price of bars by 5:. per ton, making marked 
bars 6. 53. to 67. 103. per ton, and unmarked bars 
61, 23. 6d. per ton. 


Changes in Shipbuilding Firms.—The business of 
Messrs. G. McKnight and Co., Limited, shipbuilders 
and ship repairers, Ayr, has been acquired by the Ailsa 
Shipbuilding Company, Limited, who carry on an exten- 
sive shipbuilding an —— business at Troon. 
The business of the combined yards will henceforth be 
conducted in the name of the Ailsa Company. 


Scottish Pig-Iron Trade Association.—The annual 
meeting of the Scottish Pig-Iron Trade Association was 
held in the Settlement Room of the Royal Exchange last 
Friday afternoon, Mr. A. G. Service presiding. Messrs. 
Graham F. Ross, William Connal, and W. D. Gillies 
were elected members of committee in room of Messrs. 
T.C. MacLeod, R. Feldtmann, and W. D. Gillies. 


The Glasgow City Engineer on the Sewage Scheme.—Mr. 
A. B. McDonald, the city engineer, delivered a public 
lecture last Saturday night on “‘Sewage Dis edi 
the course of which he gave a detailed description of the 
works now in process, and which will connect the city 
with Dalmuir, where the settling tanks will be, the first 
section being constructed and in use in the north and in 
the easp end of the city. The third section will be 
situated on theriver bank at Braehead. For the collec- 
tion and disposal of the 94 million gallons ef sewage 
within the three sections there will eventually be con- 
structed 30 miles of sewere. The arrangement of the pre- 
cipitating tanks at Dalmuir will be an improvement upon 
the plan at Dalmarnock. 


Great Blast at Bonawe Quarry.—On Saturday a great 
blast was fired at Bonawe Quarry. The mine was driven 
into the centre of the quarry face for 70 ft., with two 
arms 50 ft. each, and a chamber at either end of the 
arms, in which was placed 20,000 lb. of gunpowder. 

ite quarries 
which has been driven by rock drills and compressed air, 
and the operation was carried through in the remarkably 
short time of ten weeks from date of starting by Messrs. 
Murdoch and Co., Camborne, Cornwall. The powder, 
of the highest grade, was supplied by Messrs. Fleming 
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and Co., Glasgow, and the blast was so successful that 
upwards of 250,000 tons of rock were displaced. This 
system of carrying out high blasts in whinstone and 
granite quarries was first attempted by the late Mr. Sim, 
of Glasgow, at his furnace quarries on Lochfyne. 


The Locomotive Building Trade.—This branch of trade 
is very brisk. In all the leading locomotive shops the 
staffs of workmen have been largely increased, the orders, 
both home and foreign, being exceptionally heavy. 
Messrs. Dubs and Co., Colmadie, have important con- 
tracts on hand for supplying locomotives to the Natal 
Government Railway. 


Royal Scottish Agricultural Soctety.—At the forty-ninth 
annual meeting of this society, held on Monday, Lord 
Mansfield, President, in the chair, Mr. Annan, Peebles, 
gave in a report by judges —— to examine and test 
an instrument for measuring the height and girth of trees, 
invented by Mr. John Smith, Dovecote Works, Peebles. 
The report stated that the instrament measured the 
height with perfect accuracy ; but as regards a horizontal 
measurement, the grading of the scale was nob sufficiently 
minute for accurate results. On the recommendation of 
en a No. 1 silver medal was awarded to Mr. 

mith. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Chamber of C ceand Manufactures.—The 





forty-fifth annual meeting of the above chamber was held | 433 


on Friday, the attendance being only moderate. Mr. W. 
F. Beardshaw (the Peessheahi-onsapien the chair. In 
moving the adoption of the report, the President referred 
to the Z'imes’ articles on the crisis in British industry, and 
said the information therein contained gave them great 
food for thought. His experience, however, was that 
there was the same desire to ‘‘go easy” on the part of 
working men who are not members of trades unions as of 
men who were in unions, and perhaps more so. If we were to 
maintain our supremacy, the British working-man would 
have ta work hard for the day’s wage. The wage may 
become more, but the man would have to do more in the 
time in which he was working. Alderman Batty Langley, 
M.P., seconded the motion, and said he thought the 
falling off in trade arose more from the shrinkage in 
value than it did from the bulk of trade. He referred to 
the metric question, and said Chambers of Commerce 
throughout the United Kingdom must “ Peg away ab 
this question until it becomes an accomplished fact. Mr. 
J. Fitzalan Hope, M.P., who supported, suggested that 
the metric system should be strongly pushed. The 
report was adopted. The annual dinner was held in the 
evening. 


Leeds Chamber of Commerce.—The President (Mr. G. 
R. Portway) occupied the chair at the annual meeting of 
the above chamber, held on the 29th ult., and referred to 
the various matters contained in the report. He empha- 
sised the cases in which the chamber had used its influ- 
ence with effect, and he did so because he felt that they 
ought to have a large number of members, and because 
one of the difficulties in the way of an increase was the 
belief of some people that the work done was compara- 
tively unimportant. Lord Dudley (Parliamentary Secre- 
tary of the Board of Trade) was the principal guest at 
the banquet held in the evening. In propesing the 
toast of the Chamber of Commerce, his lordship drew 
attention to the internal waterways of the country. 
which, he said, ought to be more fully developed an 
more extensively used than they were now. Were we at 
the height of our prosperity, and going forward to de- 
cadence and decline? History showed that periods of 
depression had followed periods of prosperity, but that 
the revival had always carried commercial development 
higher than ever before. We might have lost certain 
markets, but others had been opened in their place, and 
they had every reason to hope that before long a great 
tract of country would be opéned to general trade under 
very exceptional circumstatices. As re ed foreign 
tariffs, it might be necessary to let foreign countries know 
that we had weapons we had not hitherto used. The 
time had not yet come, perhaps, to use them, but we 
must,.turn our resources to the best account. 


Earle’s Shipbuilding Company.—In an interview, Mr. 
C. H. Wilson, M.P., has said it was his intention to 
tun Earle’s Shipbuilding Yard on similar lines to the late 
company, except that Government work had never been 
any good to Earle’s Company. They found that certain 
portions of labour engaged in shipbuilding were more ex- 
pensive in Hull than at competing ports. They hoped 
to rectify that; but ifthe old: rates were insisted upon, 
there would be no shipbuilding. He was hopeful that 
all difficulties would be overcome, but it wend | be quite 
three months before they could commence shipbuilding. 


Iron and Steel.—There is no material change in the 
position of the iron and steel trades. The iron market 
1s still unsettled, but Yorkshire g.m.b.’s are now practi- 
cally on an equality with Derbyshire irons. Lincolnshire 
has —— and, a8 an instance of the slackness of the 
demand for this brand, it may be stated that makers have 
put foundry and forge qualities practically on the same 
footing with regard to price, as under present circum- 
stances there is no inducement to put any iron into stock. 
The following are the current quotations: West Coast 
hematites, 66s. to 67s. 6d. per ton ; East Coast ditto, 
63s. to 643, per ton; Lincolnshire No. 3 foundry, 47s. to 
483. per ton; forge, 46s..6d. per ton; Derbyshire No. 3 
foundry, 5ls. to 52s. per ton; forge, 46s. 6d. per ton; 
bars, 6/, 153. to 77. per ton; and sheets, 8/. 123. 6d. to 
8/. 17s. per ton. 


South Yorkshire Coal Trade.—The collieries are still 
running regularly, but the output more than covers the 


prevailing demand, some coal being placed to stock. The 
number and weight of the shipping orders have so far 
been disappointing, this in some measure being attributed 
to the uncertainty felt abroad as to whether the coal tax 
will be increased or not. The general inland demand has 
been somewhat better during the week. Barnsley hards 
range in price from 93. to 92. 6d. per ton. A heavy sale 
of house coal has taken place, and some good orders have 


been booked from the Metropolis for early delivery. | pared 


Business has also been good locally. Prices are firm. 
From 165s. to 16s. per ton is being paid for best samples of 
Silkstone, and best Barnsley thick seam is listed at 13s. 64. 
per ton. In the inferior classes of coal there is no change. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
market was held in the Oddfellows’ Hall owing to the 
structural alterations that are going on at the Royal 
Exchange, and many of the ’Change habituds complained 
of the inconvenience they experienced in being rertiove 
from their usual rendezvous. Ordinary Cleveland pig 
iron was very strong, and the supply was none too 
plentiful. Sellers > gp hee that they found buyers ready 
enough to pay 44s. 6d. for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig, and that was the general market 
quotation. No. 1 Cleveland was 46s.; No. 4 foundry, 
44s.; grey forge, 43s. 6d.; mottled, 43s. 3d.; and white, 
East Coast hematite pig was in only very moderate 
request, the supply was abundant and quotations were 
weak. For early delivery of Nos. 1, 2, and 3, nob more 
than 55s. was obtainable, whilst No. 1 was 55s. 6d. and 
No. 4, was 52s. 6d. Rubio ore was quoted 15s. to 15s. 6d. 
ex-ship Tees. Middlesbrough warrants closed 44s. 84d. 
cash buyers. To-day’s quotations were unaltered. 


Manufactured Iron and Steel.—Little new can be re- 
ported of these branches of the staple industry, but what 
change has occurred is, unfortunately, not for the better. 
Bars have been reduced by 53. per ton, but quotations for 
other descriptions are about the same as when we last 
reported, though, no doubt, concessions would be made 
to secure anything like a good order. Common iron bars 
are 6/., and best bars 6/. 10:., both less the usual discount. 


Iron and Steel Shipments.—The official statistics for 
the month of January show that during that period 
83,328 tons of iron and steel were shipped from Middles- 
brough to foreign ports and coastwise. Of this there 
went abroad 18,393 tons of pig iron, 4980 tons of manu- 
factured iron, and 4257 tons of steel, making a total 
foreign delivery of 27,630 tons. Germany took 4350 tons 
of pig iron, and France 4001 tons. The clearances coast- 
wise included 30,400 tons to Scotland, of which 29,627 tons 
was pig iron. The total shipments coastwise reached 
55,698 tons, 39,739 tons of which was pig iron. 


Engine Works Extension.—Messrs. R. Stephenson and 
. are making their engine works at Darlington on 


‘thoroughly up-to-date lines. They intend to extend a 


street over a level-crossing to meet an 80-ft. street 
leading to the main entrance to the works. This street 
has been planted with an avenue of trees. To meet the 
difficulties and dangers of the level-crossing, Messrs. 
Stephenson seek to erect a bridge which is to be 40 fb. 
wide and estimated to cosp 40007. The firm have 
secured the aid of the Darlington Forge Company, who 
have promised a contribution; the North-Eastern Rail- 
way are doing the same, and at a oe week 
of the Streets Committee of the Darlington Corporation, 
the application of Messrs. Stepheneon for financial assist- 
ance was under consideration, but as the committee had 
not power to finally deal with the proposal, they referred 
it to the General Purposes Committee, who in turn will 
report to the full council. 


Coal and Coke.—Fuel prices show a marked downward 
movement. Unscreened Durham bunkers are 8s. 6d. 
f.o.b., and best Durham gas coal is about 10s. 6d. f.o.b. 
Medium blast-furnace coke has been reduced_ to “153. 6d. 
delivered here, and buyers consider that still too’ high.. 
The accounts of the Durham Gas Company for the year 
ended December 31 last recommended a dividend for the 
half-year at the rate of 10 per cent. per annum on the 
original, and 7 per cent. per annum on the additional 
capita]. To enable this dividend to be paid,‘a sum of 
561/. was taken from the reserve fund. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade hasshown little change ; 
but, if anything, the tone of the market has been rae | 
easier. The best descriptions have been making 14s. 9d. 
to 15s. per ton, while seca 2 / qualities have brought 
14s. to 14s, 6d. per ton. Colder weather has given 
some cy ee to the house coal trade; No. 3 Rhondda 

has been quoted at 153. 6d. per ton. Foundry coke 
has been making 22s. to 24s. per ton, while furnace coke 
has brought 18s. to 18s. 9d. per ton. As ards iron 
ore, the best rubio has made 14s, 3d.per ton, while Tafna 
has been priced at 15s. to 15s. 3d. per ton. 


Welsh Water for Liverpool.—The Liverpool City Coun- 
cil has agreed to lay a second line of pipes from Vyrn 

abt an estimated cost of 785,0007. The first section whic 
is to be laid is that from Norton to Prescott. The works 
are expected to extend over three or four years. 

Caerleon Tin Works.—These works, which have been 
idle for many years, have ‘been taken over by Messrs. 
Richards and Hopkins, of Newport. One mill has been 
working Se some time, and by an arrangement with the 
Great Western rae Company, a siding which con- 





nects with the Great Western system will be reopened at 
once, 


Rhymney eg Be statemeut of account which 
accompanies the half-yearly report of the directors of the 
Rhymney Railway Company, shows that the principal 
items of capital expenditure were : New locomotive shops, 
eer: 4546/.; electric light installation in carriages, 
12237. The estimated capital expenditure for the current 
half-year is 12,0007. The proportion of the working ex- 
penses to the traffic receipts 1s 60.25 per cent., as com- 
with 60.58 percent. The locomotive coal bill shows 
a decrease of 12177. The train-mileage run was 963,023 
miles, compared with 1,000,287 miles. 


Western Wagon and Property Company, Limited.—The 
directors of this company recommend a dividend for the 
whole of 1901 ab the rate of 94 per cent. per annum, 
carrying 1000/. to the reserve fund, which is increased in 
consequence to 37,0007. The company was at a low ebb 
a few years since, as a wagon undertaking pure and 
simple; but it has steadily improved its tion since ib 
entered upon agency and general financial business. 

The Swansea Valley.—The coal trade of this district 
has continued in a satisfactory state. There have been 


ed | fewer tinplate mills running, but three of them have been 


idle in consequence of machinery breakdowns. The 
market for steel bars has 
having been felt less sharply. 


Bristol and South Wales Railway Wagon Company, 
Limited. —The half-yearly accounts of the Bristol and 
South Wales Railway Wagon Company, Limited, show a 
disposable balance of 7371/., and the directors recommend 
a dividend at the rate of 10 per cent. per annum less in- 
come tax, leaving a balance of 1100/. The company now 
owns 12,216 carri and wagons and six locomotives. 
The contingent fund stands at 35,6667, 


firm, foreign competition 





Gas in Mexico.—A concession has been granted for the 
establishment of gas-making plant at Monterey. The 
Loomis-Pettibone Company of New York will build the 
plant, and it is stated that about 100,0002. will be invested 
in the enterprise. It is proposed to supply gas both for 
illumination and for fuel. 





BeteGian Briquetres.—The exports of briquettes from 
Belgium in December were 71,358 tons, as compared with 
50,939 tons in 1900, and 37,145 tons in 1899. ‘The aggre- 
gate exports last year were 714,941 tons, as compared 
with 604,864 tons in 1900, and 525,625 tons in 1899. The 
exports to France last year were 449,999 tons, as com- 
pared with 364,532 tons and 281,856 tons for the previous 
two years. 





Larce Capacity Raitway Wacons.—In poe of 
the policy of reducing the working expenses by diminish- 
ing the train-mileage, which has been inaugurated by 
Mr. G. S. Gibb, the general manager, the North-Eastern 
Railway Company have placed an order with the Dar- 
lington Wagon and Engineering Company for fifty 
double-hopper coal wae each of 40 tons capacity. 
These wagons are to be built to the designs of Mesers. 
Sheffield and Twinberrow, of Newcastle, and will be 
similar to the 32-ton cars which are now being completed 
at Darlington to the order of this ee oy excepting 
that the height is increased to 10 ft. The wagons are 
nearly 40 ft. long over buffers by 8 ft. wide, and they are 
carried on bogie trucks; the hopper doors are worked 
by means of the gear patented by the designers, per- 
mitting the load to be discharged at any desired rate 
from either or from both hoppers. The tare weight of 
the new wagons is about 144 tons. 





Tue InstiTuTIon or Crvi, ENGINEERS: MEETING OF 
SrupEnts.—A meeting of the students of the Institution 
of Civil Engineers was held at the Institution on Friday 
evening, January 31, Mr. A. C. Hurtzig, M. Inst. C.E., 
in the chair, when a paper on ‘‘ The ae of 
Heysham Harbour” was read by Messrs. W. H. O. 
Clay and‘J: C. Collett, Studs. Inst. C.E. The following 
is an abstract of the paper: In this paper the authors 
state the reasons which caused the Midland Railway Com- 
pany to undertake the construction of a harbour at Hey- 
sham, and the advantages which this harbour possesses, 
compared with other harbours in the neighbourhood, in 
respect of its situation and easy access for ye of large 
size. The general plan and construction of the harbour 
are described, and its position with reference to the pre- 
vailing winds and tides is explained. The methods of 
testing the cement used in the work, and the construction 
of the concrete, are also dealt with, details of the quality 
and proportions of the various ingredients being given. 
The machine mixer employed is described, reference 
being made to the requisite mixing, and to the daily 
output of concrete, as well as to the method em- 

loyed for’ conveying the concrete to the walls. 
The construction of the three main walls enclos- 
ing the basin is then explained, the foundations being 
described in detail. The nature of the strata at 
foundation-level of the walls is described, as aleo are the 
methods employed for —_ the temporary staging and 
shuttering, the equipment of the walls, and their rate of 
construction. In the case of the South Quay, a detailed 
description is given of the construction of the timber 
landing-stages, which are 1600 ft. in length. The founda- 
tions of the west wall of the basin, being of much greater 
depth than those of the other two walls, were laid in a 
timbered trench, and of the wall was built on mono- 
liths. The methods of excavation employed in this work 
are described, and an account of the sinking of the mono- 
liths is given at some length. The work which still 
remains to be done is also any Sa The reading 
of the paper was followed by a brief discussion, in which 
Messrs. M. Deacon, J. W. M, Topley, H. W. Fitzsimonre, 





C. Landon, and M. R. Atkins, Studs, Inst, C.E., took part, 
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NOTICES OF MEETINGS. 


Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS. 
—Friday, February 7, at 7.30 p.m., a special meeting of the 
Institution will be held in the Lecture Hall of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne, 
when a paper by Mr. D. B. Morison, Vice-President, will be 
read on ‘‘ Report on Memorandum submitted to the First Lord 
of the Admiralty on July 16, 1901, with reference to the present 
unsatisfactory condition of the Eogineer Branch of H.M. Navy.” 

NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, February 8, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at two o’clock, when the following papers 
will be open for discussion : ‘‘ The Theory of the Equivalent Orifice 
treated Graphically,” by Mr. H. W. G. Halbaum (Trans. Inst. M.E., 
vol. xx., page 404). ‘‘The Simon-Carvés Bye-product Plant at 
Monckton Main Colliery,” by Mr. Chas. Chetwynd Ellison 
(Trans. Inst, M.E., vol. xxi., page 79). ‘‘ The Carboniferous Lime- 
stone Quarries of Weardale,” by Mr. A. L. Steavenson. (Trans. 
Inst. M.E., vol. xxii., page 115). The following papers will be 
read, or taken as read: ‘“‘ Tapping Drowned Workings at Wheatley 
Hill Colliery,” by Mr. W. B. Wilson, jun. ‘‘ Standardisation of 
Surveyors’ Chains,’ by Professor Henry Louis. 7 

Tue Surveyors’ INstiTUTION.—Monday, February 10, when a 
discussion will take place on the papers read by Mr. A. Dudley 
Clarke and Mr. G. 8S. Mathews, entitled ‘‘ The Final Report of the 
Local Taxation Commission.” 

Society or Arts.—Monday, February 10, at 8 p.m. Cantor 
lectures: ‘Personal Jewellery from Prehistoric Times,” by Mr. 
Cyril Davenport, F.S.A. Three lectures.—Lecture I.—Wednes- 
day, February 12, at 8 p.m. 
Connection with the Overcrowding Question,” by Mr. William 
Leonard Madgen. Sir Frederick Bramwell, Bart., D.C.L., F.R.S., 
will preside. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Monday, February 
10, at 8 p.m. Graduates’ meeting. Professor T. Hudson Beare, 
F.R.S.E., of Edinburgh, will deliver a lecture on ‘‘ Recent De- 
velopments in the Gas Engine.” The Chair will be taken by 
Professor Alex. B. W. Kennedy, LL.D., F.R.S., Past-President, 
and Chairman of the Gas Engine Research Committee. All classes 
of members are invited.—Saturday, February 15, the Graduates 
will visit the South Metropolitan Gas Company’s East Greenwich 
Works (Extension) at 2.30 p.m. Train leaves Charing Cross at 
1.40 p.m. and London Bridge at 1.53 p.m. for Maze Hill. 

Tue InstiTUTION OF CIviL ENGINEERS.—Tuesday, February 11, 
at 8 p.m. Papers to be submitted for discussion: ‘‘ The Port 
of Dundee,” by Mr. George Cunningham Buchanan, M. Inst. 
C.E.—Students’ meeting, Friday, February 14, at 8 p.m. Paper 
to be read: ‘‘Some Public Health Aspecis of the Question of 
Sewage Disposal,” by Mr. C. Johnston, Stud. Inst. C.E. Mr. G. 
Chatterton, M.A., M. Inst. C.E., in the Chair. 

INSTITUTION OF ELECTRICAL ENGINEERS — BIRMINGHAM LOCAL 
Secrion.—Wednesday, February 12, in the Municipal Technical 
School, Suffolk-street (Room 127). Ordinary general meeting at 
7.300.m. Thediscussion on Dr. W. E. Sumpner’s papers (copies 
of which can be obtained from the Hon. Secretary), on ‘‘ Alter- 
pate-Current Diagrams” and ‘‘ The Testing of Motor Losses,” 
which was adjourned from December 11,'will be taken. Pro- 
fessor R. Threlfall, F.R.S., Member, will then give some Electric 
Furnace Demonstrations. 

LIVERPOOL ENGINEERING Socrety.—Wednesday, February 12, at 
8 p.m., at the Royal Institution, Colquitt-street, when a 
paper will be read by Mr. Max Muspratt, Member of Council of 


to] the Society of Chemical Industry, entitled ‘‘ Some Aspects of 


Chemical Engineering.” 

Tue INstTITUTION OF ELECTRICAL ENGINSERS.—Thursday, February 
13, at 8p.m., at the Institution of Civil Engineers. ‘‘ Researches 
on the Electrical Conductivity and Magnetic Properties of up- 
wards of 100 Different Alloys of Iron,” by Professor W. F. Barrett, 
F.R.S., and Mr. W. Brown, B.Sc., Assoc. Mem., and ‘* On some 
Conclusions deduced from the preceding Paper.” by Professor 
W. F. Barrett, F.R.S., Member. 

Royau Institution OF GREAT BritTAIn.—Friday, February 14, at 
9 o’clock. Major P. A. MacMahon, R.A., D.S:., F.R.S., on ‘* Magic 
Squares and other Problems on a Chess Board.” Afternoon 
lectures next week, at 3 o’clock :—Tuesday, February 11, Mr. 
Allan Macfadyen, M.D., B.Sc., on ‘*The Cell: Its means of 
Offence and Defence. Immunity.” (Lecture V.).—Thursday, 
February 13, the Rev. John Watson, D.D. (Ian Maclaren), on 
‘The Scot of the Eighteenth Century.” (II. In Kirk.)}—Satur- 
day, February 15, the Right Hon. Lord Rayleigh, M.A., D.C.L., 
LL.D., Sc.D., F.R.S., M.R.1., Professor of Natural Philosophy, 
R.L, on ‘* Some Electrical Developments.” (Lecture I.) 
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LONDON WATER SUPPLY. 

THE Metropolitan water question has so often 
appeared to be on the eve of settlement that we 
hesitate to express confident anticipation that a 
definite arrangement disposing of the matter is 
Frequent disappointment has 
bred caution ; were it not so, we should say that 
at last finality is within sight. The strongest 
Government of modern times has taken up the 
question ; the companies themselves are almost 


“Industrial Redistribution and its | 8 





weary of living a threatened life, and the only 


serious opposition that is likely to arise will be 
that of the London County Council: a body that 
does not command the complete support of its 
own electorate, and which would be _ bitterly 
ov by the ‘‘ outside areas,” had it the 
slightest chance of gaining its ends. The factious 
hostility of the Parliamentary opposition . need 
hardly be taken into account ; it is so evidently 
political. 

The Bill to establish a water board, which Mr. 
Long obtained leave to introduce on Thursday 
of last week—January 30—and which was then 
read the first time, is undoubtedly, as its author 


1}claimed, an honest attempt to deal with the 


question. No measure that is framed to take 
compulsory possession of private property can be 
altogether satisfactory, yet one must recognise 
that our extremely complex civilisation makes such 
acts at times necessary. Still, recourse to them 
should never be. taken unless under compul- 
sion, for some wrong is sure to be done. It 
seems, however, to be settled that London’s water 
supply must be undertaken by a public body ; and 
as Parliament has apparently made up its mind to 
this—and, moreover, as Parliament can enforce its 
will—the only thing for the companies to do is to 
submit with a good grace. The proprietors must 
try to forget that they are the heirs of those who 
risked money in a very doubtful venture ; that they 
represent capitalists who took up what was essen- 
tially a speculation, and often by no means a 
sound one for the pioneers, as the early history of 
the water companies shows. A bargain was made 
with the State when the public authorities were 
unwilling to take the burdenof water supply on them- 
selves, and now that the period of risk and loss is 
past, the State annuls its bargain by force majeure. 
The justification for such a step is the public 
ood ; but, truth to tell, it is a little difficult to see 
where the public good arises in the present instance. 
Of course we have all, at times, vented our spleen 
on the water companies. When there has been a 
frost that has burst our pipes, or when there has 
been a drought that has shortened the supply; when 
we omitted to clean out the cistern, when we forgot 
to pay the water-rate, when the turncock called for 
his Christmas-box, or on dozens of other occasions ; 
and, of course, all rates, like all taxes, are ‘‘ ex- 
orbitant.” . But, unfortunately, there appears to be 
little prospect that our water-rates will be less 
under the new régime. Very few of the staunchest 
supporters of public supply hold out hopes of that ; 
and had the London County Council worked their 
will, rates would have gone up by leaps and bounds. 
However, these things are past consideration now, 
for the Government has made up its mind, and the 
Government has a very big majority, so we will 
devote our attention to Mr. Long’s proposals. 

The President of the Local Government Board, 
in his introductory remarks in the House, was at 
much pains to explain why the London County 
Council should not be entrusted with the control of 
the. Metropolitan water supply. It is a matter that 
hardly needs arguing, or would not do so did 
common sense always rule. The reports of Royal 
Commissions, which have made exhaustive and 
impartial inquiry into the subject, have shown the 
impossible nature of the County Council schemes. 
The area that is supplied by the eight water com- 
panies is far greater than that over which the 
London County Council has jurisdiction. The 
County of London comprises an area of 117 square 
miles, has a population of 4,533,000, and a rate- 
able value of 39,769,000). The area of ‘* Water 
London” outside this is 449 square miles, the 
population is 1,362,000, and the rateable value 
7,303,000. If we put area on one side fora minute, 
we see that in numbers, and in value of property 
affected, the ‘‘ outside areas” supply a very sub- 
stantial minority; and yet these outside areas, 
with which the London County Council has no 
more to do than it has with Edinburgh or Dublin, 
and which, in fact, have their own county councils, 
were to be subject to the control of a body in the 
election of which they were to have no voice. 

Bat though the outside areas are not so populous 
nor so rich as the County of London, they are 
far greater in extent; and if the growth of the 
Metropolis is to continue, every year will bring 
them nearer and nearer to the central district in 
regard to numbers and wealth. These circum- 
stances alone—and they by no meansstand alone— 
should be sufficient to negative any scheme for 
handing over the Metropolitan water supply to the 
London County Council. As Mr. Long very justly 
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observed, ‘‘ any body which is to administer the 
water supply of London must be representative 
of the whole area concerned.” This naturally 
means a new authority, for there is no available 
body representative of the area. } 

The Metropolitan Water Board, as proposed, will 
consist of a chairman, a vice-chairman--to be ap- 
pointed by the Board, and to be paid—and sixty- 
seven members, who will be appointed by various 
constituent authorities. The London County 
Council has a representation far overshadowing 
any of the others, having ten seats on the Board ; 
whilst no other authority has more than two. 
This will give the Council a homogeneous voting 
body, and there is some fear that it may be all but 

aramount on the Board. When one remembers 
Son skilfully the London County Council has been 
worked for political ends, it is reasonable to expect 
that the influence may not be for good. Certainly, 
it is not likely to lead to what should be the 
one principal object of the Board : a sufficient supply 
of wholesome water at a cheap rate. However, 
the London County Council is a necessary evil in 
the organisation of a Metropolitan water board, 
which is not directly elective by the ratepayers, 
and doubtless Mr. Long could not have reduced its 
nomination. We think, though, that the City, con- 
sidering the position and dignity of its governing 
body and the wealth represented, might have 
been accorded a much stronger position than two 
members—the number the Common Council will 
send. The council of each of the Metropolitan 
boroughs of Islington, Lambeth, St. Pancras, 
Stepney and Westminster will all be placed on an 
equality with the City, having two votes each, or 
twelve in all. The council of the borough of West 
Ham will also have two votes; all other authorities 
one vote each. Amongst those scheduled in the 
Bill are: ‘‘ The council of each of the other 
Metropolitan boroughs ;” the number of boroughs 
not being specified. In the body of the Bill the 
number of members of the Board, exclusive of the 
chairman and vice-chairman, is laid down at sixty- 
seven. This exhausts the list of authorities given 
in the schedule ; so that if, at any future time, a 
new Metropolitan borough is created, it will not be 
represented on the Water Board, unless the Local 
Government Board makes some provision to that end 
—-which the Act will empower it to do—or, of course, 
unless the legislation now proposed is over-ruled 
by a future Act. The county councils with one 
vote each are those of Essex, Kent, Middlesex, 
Surrey, and Hertfordshire; the urban district 
councils of East Ham, Leyton, Walthamstow, 
Buckhurst Hill, Chingford, Loughton, Waltham 
Holy Cross, Wanstead, Woodford, Beckenham, 
Bromley, Chiselhurst, Penge, Bexley, Dartford, 
Erith, Willesden, Acton, Chiswick, Brentford, 
Hampton, Hampton Wick, Hanwell, Heston and 
Isleworth, Teddington, Twickenham, Edmonton, 
Hornsey, Southgate, Wood-green, Molesey, Esher 
and the Dittons, Ham, Surbiton, Barnes, the 
Maldens and Coombe, and Wimbledon, have each 
one vote. The Conservators of the Thames and 
of the Lee will also each have one representative 
on the Board. 

It may seem at first glance a quite dispropor- 
tionate division to put such a body as the Surrey 
or the Middlesex County Council on no more than 
an equality with the District Council, say, of Wood- 
green or Ham, or, indeed, any of the urban dis- 
trict councils. It must be remembered, however, 
that the county councils are elected over a wide 
area, a good deal of which is outside water London, 
and therefore the electors will not havea close per- 
sonal interest in the proceedings of the new Board. 
On the other hand, by giving the urban district 
councils a representation, the electors in the counties 
who are most directly affected will have a double 
vote. From this point of view the proposed arrange- 
ment is to be commended; but there is a further con- 
sideration which is, perhaps, of greater importance. 
In all questions of local government it is desirable 
to endow the administrative body with a full 
measure of dignity and responsibility, so that 
dignified and responsible administrators may be 
secured. The fault of our present system is that 
authority is divided among a large number of un- 
important bodies, and in consequence the most 
desirable candidates for office cannot be induced 
to come forward. The administration too often, 
therefore, falls into the hands of those who have 
some end of their own to serve. For this reason 
parish politics are often squalid, for though the 
majority of a district council or other local body 





may be moderately disinterested, those who are not 
so form a very active contingent, bound by mutual 
interest. The fault, of course, lies primarily with 
the electors ; but we must deal with circumstances 
as they exist, and it has been proved beyond 
question that the average citizen will not trouble 
to master small issues. Consequently, he does not 
know which way to vote. 

These considerations are not beside the mark, for 
they have an important bearing on the question 
of water supply. It is desirable that the nomina- 
tions for the Water Board should be in the hands 
of the most dignified bodies, which are hardly the 
urban district councils. 

It is, however, a relief to know that in any case 
the Water Board is not to be directly elected. Mr. 
Long did well, in his speech introducing the Bill, 
to direct the attention of those who take an interest 
in local government to the statistics of elections in 
London for various local purposes. During the 
year 1900 the percentage of electors who voted at 
municipal borough elections was 45, in the London 
County Council elections it was 40, while in the 
School Board contests the average fell as low as 
14 percent. It is not likely that a Water Board 
election would call for much greater enthusiasm, 
and the whole thing might become very much of a 
job. It is a pity that more power, and, conse- 
quently, more dignity, cannot be given to county 
council membership. A great many of the func- 
tions of the district and urban councils might be 
handed over to the county councils with advantage; 
or, at any rate, the county councils might have 
some authority in decision or revision. If the 
membership were reduced—that is, if the county 
councils were composed of fewer units—the dignity 
would be greater, and more responsible candidates 
would come forward. Interest would be aroused, 
publicity would result, and publicity is to local 
politics very much what sanitation is to health. 

The Board is to be re-elected every three years, 
the whole of the members retiring at the end of 
each period. The first Board, however, will have 
an extra year, so as to give it time to get fairly to 
work. The first duty of the Board will be to pur- 
chase the rights and properties of the eight Metro- 
politan water companies. This is to be done by 
mutual agreement if possible ; but if terms cannot 
be arranged, the Bill provides for settlement by 
arbitration, the three arbitrators being named in 
the Bill. They are Sir Edward Fry, late Lord 
Justice of Appeal; Sir Hugh Owen, late Perma- 
nent Secretary to the Local Government Board ; and 
the distinguished engineer Sir John Wolfe-Barry. 
It is worthy of note that if the case goes to arbitra- 
tion, the arbitrators are not to allow the usual 10 
per cent. for compulsory purchase ; neitheris account 
to be taken of any rise or depreciation in the 
price of stock due to the prospect of purchase by 
the Water Board. The arbitrators have very full 
powers, their decision being final in regard to 
matters of fact, but reference direct to the Court of 
Appeal may be demanded in regard to questions of 
law. The day appointed for the Water Board to 
take over the business of the companies is January 
1, 1903; but if the negotiations cannot be com- 
pleted by then, the Local Government Board may 
extend the period by one year, if it is considered 
necessary and desirable to do so in the interests of 
both parties. 

In regard to the not-unimportant matter of 
raising funds to buy out the existing owners, the 
Bill provides an ingenious means of getting round 
the difficulty. The Water Board will issue 3 per 
cent. stock, and the shareholders in the companies 
will receive payment, not in cash, but in the new 
stock. This plan would avoid the necessity of 
throwing on to the market an immense amount of 
new stock, which might have a disturbing effect 
and adversely affect other securities. The new 
stock will be distinctly of a ‘‘ gilt-edged ” de- 
scription, for if the income from water - rates 
is not sufficient for the year’s expenditure, the 
Water Board have power to levy a rate. In 
regard to some of the outside areas, a little difti- 
culty which would be likely to arise has been fore- 
seen and provided against. Some of these areas 
are only partly supplied by the water companies, and 
therefore, for a time at any rate, would not receive 
Water Board water. These districts would be rated 
only for the area supplied by the Board, which is 
fair enough; but whatever the total amount re- 
quired might be, it would be levied over the whole 
area. 

The vexed question of sinking fund and redemp- 





tion will be settled—supposing, of course, the Act 
is passed in the present form—in a manner that 
will shock the financial purists. In place of the 
usual 60 years, a period of 80 years is allowed ; but 
the fund for redemption is not to be commenced 
for another 20 years. Londoners of advanced 
middle age may therefore hope to get their water 
supply for the rest of their natural life at the 
same price as that they have been in the habit 
of paying ; supposing the Water Board can work 
as economically as the—presumably—now mori- 
bund companies. Infants born at the present 
time will be (or their parents will be) in the 
same position until they come of age ; and those 
who are sufficiently hardy to live to be eighty- 
one will have the satisfaction of forming a unit of 
unencumbered ownership. These things are a 
matter of sentiment. The London parent of to-day 
who has philoprogenitiveness sufficiently strong to 
reach to the problematical grandchildren of his 
sons and daughters, will experience a glow of satis- 
fied family affection at the prospect the Water Bill 
holds out to him. 

The discussion that followed Mr. Long’s speech 
on introducing the Bill was neither animated nor 
instructive. Naturally, those who were most 
heard were opponents of the measure; for its 
partizans probably considered the President of the 
Local Government Board had said all that was 
needed. The objections of the opposition speeches 
may be summed up ina single sentence: that the 
whole business was not handed over to the London 
County Council. Sir H. Campbell-Bannerman 
attempted, by innuendo, to fix some of the discredit 
of the old Metropolitan Board of Works on the 
proposed Water Board, a purely gratuitous assump- 
tion. It must be remembered that the Board 
will be almost entirely composed of members that 
have been directly elected for their positions as 
county councillors, members of district councils or 
boroughs ; and it will be within the power of the 
ratepayers not to re-elect them if they betray their 
trust. The power of popular representation can 
hardly go further than that. As a matter of fact, 
the practical work of county and district councils, 
as of nearly all local governing bodies, is trans- 
acted by persons not directly elected for the special 
business they look after, but appointed by the main 
body. Thus we have works committees, tramway 
committees, lighting committees, and a dozen 
others, who, although they report to the main 
body, practically settle the affairs they have been 
appointed to look after. 

Naturally, the new Water Board, being a com- 
posite body, will be a final authority to the extent 
of its powers; but in this, as in municipal trading 
generally, we can only trust to publicity to secure 
honesty and efficiency. The Opposition leader 
differentiates the ten elect of the London County 
Council from all other representatives, whom he 
styled as being ‘‘gathered together from the 
byways and hedges.” He asked: ‘*‘ What have the 
new municipal es in the Metropolis to do 
with water? What do they know about water?” 
The answer is obvious: ‘‘ As much as the average 
London County Councillor.” If the London County 
Council has ten bright particular stars—gems of 
the first water—let them be sent to the new 
Water Board ; and if they possess all the know- 
ledge on the subject, they will be a power that 
there will be no withstanding, and the Council will 
after all get the control which it has so long 
craved, and for which it has spent uselessly so 
many thousands of the London ratepayers’ money. 

It is difficult to write on this subject without 
the appearance of political bias ; but we have no 
politics in these columns. Such questions as these 
should be kept outside the political arena ; if they 
are not, the fault does not rest with us. We 
have no belief in what is loosely styled ‘‘ muni- 
cipal enterprise,” or, more correctly, ‘‘ municipal 
trading.” We hold that the intelligent manage- 
ment of one whose interests are bound up in the 
success of an undertaking, is an advantage that 
outweighs all the imaginary benefits of profits saved 
to the ratepayers, and other baits of this descrip- 
tion. We recognise, however, that there are cer- 
tain undertakings of a public nature that fall within 
the legitimate scope of elected bodies; and we 
would gladly see those bodies strengthened in power 
and dignity. The London County Council, however, 
has not a record that recommends it for the control 
of a trading organisation, such as the proposed 
Water Board must necessarily be. Remembering 
the exposures of the Works Department, and the 
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extravagant schemes of water supply the Council 
originally put forward, we feel we may congratulate 
the ratepayers of the Metropolis that the London 
Coanty Council has not attained its ambition in 
securing the control of the London water supply. 





IMPACT TESTS ON NOTCHED STEEL 
BARS. 

Ir has long been recognised that mere tension 
tests of steel are insufficient to guarantee its 
quality, and the principal marine insurance societies 
have accordingly prescribed in addition certain 
cold-bending tests which are meant to make evident 
any brittleness in the material. The occasional 
brittleness of steel which has given very fair 
results in the ordinary traction tests has attracted 
much consideration on the Continent, and within 
the last few years a number of eminent engineers 
have begun to introduce a new system of testing 
which, it is claimed, is in many respects superior to 
such cold-bending tests as have been referred to 
above. These methods have been discussed in 
some detail at the recent meeting at Budapest of 
the International Association for the Testing of 
Materials of Construction. The plan advocated is 
the testing of notched bars under a falling weight. 
Falling - weight tests have, of course, long been 
used for detecting brittleness in rails and in 
railway axles, but the distinctive feature of the 
method now being advocated is the notching of 
the bars to a depth of about three-tenths of 
their thickness. A notched bar under an im- 
pact test yields in an entirely different way to 
an unnotched one. The deformation is so localised 
that when it gives way it breaks off short like a 
carrot. There is as yet no general agreement as 
to the best form and depth of the notch. M. Ch. 
Fremont, who has been a strong advocate of the 
new method, uses bars measuring 8 millimetres 
(.314 in.) by 10 millimetres (.393 in.) by 30 milli- 
metres (1.18 in.), having a saw cut in them 1 milli- 
metre deep, and rounded at the bottom ; whilst M. 
Barba, of Creusot, in a paper published some 
18 months ago, advocates Y notches cut into the 
bar toa depth of about three-tenths or more of its 
thickness. He states that variations of 3; in. in 
the precise depth of such notches make little 
difference in the height of fall producing rupture ; 
but M. Le Chatelier is, like M. Fremont, an advo- 
cate of the use of rounded notches, as giving more 
consistent results. There is a general concensus of 
opinion that the height of the fall should be such 
that rupture takes place at a single blow. M. 
Barba uses specimens 300 millimetres (11.8 in.) 
long by 30 millimetres (1.18 in.) wide, and cuts 
a notch of the type above mentioned at every 
25 millimetres of this bar. The angle of the 
V is 45 deg., and M. Barba states that it is 
essential for good results that the radius of the 
point of the VY should not be greater than, say, 
zis in., and hence a special tool should be 
kept to make the finishing cut. The bars to be 
tested are gripped between jaws, the notch on 
the top being vertically over the edge of the 
lower jaw. The piece, 25 millimetres long, pro- 
jecting from the jaws is then struck by a falling 
weight of 18 kilogrammes (39.4 lb.) moving be- 
tween guides, which cause it to strike the bar at a 
distance of 22 millimetres (.866 in.) from the centre 
of the notch. The effect of the blow shows 
if the fall has been too little or too great. In 
the former case, the bar is not broken off clean, 
whilst in the latter case the broken portion is 
violently projected. The height of fall is altered 
accordingly until it just about suffices to insure 
fracture. Owing to want of perfect homogeneity 
in even as short bars as those used in the 
test, it is impossible to gauge with exactness the 
height necessary to just effect a clean break, but 
in general the limits of variation are not large. 
Occasionally successive tests show great local 
irregularity in the metal. It must, however, 
be noted that a bar may be brittle and yet uniform, 
or tough without being uniform, so that tests 
of the kind indicated detect not only brittleness, 
but also a lack of homogeneity in a specimen. In 
order to avoid the difficulty of fixing on the height 


of fall necessary to just secure fracture, M. Fremont | —— 


has devised a machine in which the tup after 
breaking the bar is received on springs which 
register the energy still remanent in it. In using 
this machine the height of fall is made so great 
that fracture is certain, and the work expended in 
breaking the bar is found by subtracting the 


remanent energy in the tup after fracture from that 
in it at the moment of striking. 

M. Barba has given some highly interesting 
examples showing the effect of heat treatment on 
the brittleness of steel. Annealing ordinary soft 
steel seems to do little towards correcting a ten- 
dency to brittleness, but tempering does. Thus 
an extra soft steel annealed from a temperature of 
1000 deg. Cent. was broken with a tup falling 2.1 
metres ; whilst quenched in water from the same 
temperature, a fall of 4.7 metres was required to 
break it. Quite similar results were obtained from 
other experiments made at other temperatures. 
These also showed that when quenched at tempera- 
tures between 950 deg. and 1100 deg. Cent. the 
steel required about the same height of fall to break 
it, but with lower quenching temperatures there 
was a progressive decrease in the work necessary 
for fracture. Similar conclusions as to the inefliciency 
of mere annealing in securing toughness in steel 
have been arrived at by M. Godard, Ingenieur de la 
Marine at Indret, from the results of experiments 
on shafting steel used for French warships. Thus 
specimens cut from the shafts of the Brennus 
and Bouvet, which had been annealed with 
especial care after forging, proved very brittle under 
the impact test, whilst similar specimens tempered 
in water were in every way satisfactory. The 
height of fall needed for fracture with the 
annealed specimen was but 10 to 20 millimetres, 
whilst the tempered specimen did not break with 
a fall of 3.55 metres. 

Summing up, it is claimed for the impact tests 
on notched specimens that they are easily made 
with very simple appliances, and that they are 
extremely effective in showing brittleness or lack 
of homogeneity in structural steels. 








LAKE SUPERIOR ORE OUTPUT. 

THE advance in the production of iron and steel 
throughout the world during recent years has been 
extraordinary, and it is a truism that in this ad- 
vance the United States has outstripped all com- 
petitors and has taken the leading place, which only 
a decade since belonged to Great Britain. Thirty 
years ago America produced only 1,665,000 tons, 
while this country produced nearly 6,000,000 tons. 
In 1898 we had advanced only to 8,681,000 tons, 
while the American product was nearly 12,000,000 
tons. Since then the discrepancy has become still 
more marked. For 1900 the American figure was 
about 14,000,000 tons, and the English 8,820,000 
tons. The English total for last year is not yet 
available, but it is safe to say that it is no more than 
that of 1900, while the American, on the other hand, 
has gone up to a round 17,000,000tons—meaning that 
the United States now makes more than twice as much 
pig iron aswe do. The chief cause of this marvel- 
lous advance has been the development of the iron 
ore beds in the Lake Superior region. Within the 
period of eighteen years, between 1880 and 1901, 
the output of these beds has increased from less 
than 2,000,000 to 20,737,340 gross tons. The im- 
mense advantage of these ores is that, while they 
are fitted for the Bessemer process, and so meet 
the heaviest demands, they exist in a form that 
permits them to be mined, handled, and trans- 
ported almost wholly by the aid of mechanical 
power, with only a small expenditure of human 
labour, and therefore at extremely low cost. There 
is probably no industry in which the ingenious and 
extensive application of machinery has been carried 
further, and has yielded such solid results on so large 
a scale. But for the Lake iron district, the 
United States would not have found it possible, with 
all the willingness, enterprise, and capital in the 
world, to meet a tithe of the ever-growing demands 
of its rapidly-growing population. There is ore in 
other parts of the Republic, but not (sofar as explora- 
tions have shown) in quantities adequate for such 
development, and it does not occur in places which 
could admit of its cheap transportation to the more 
favourably located centres of manufacture—those 
centres easily reached from the coalfields, 


Principal Iron Ore Districts, Lake Superior Region. 
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Range. 1901. 1900. | 1890, 
tons tons tons | tons 
Mesaba.. ‘ 8,991,278 7,809,535 | 2,781,587 
Menominee .. 3,369,933 | 3,261,221 | 1,923,798 | 2,289,937 
Marquette 3,121,436 | 3,457,522 | 2,097,838 | 2,993,664 
Gogebic . ee 2,888,924 | 2,875,295 | 2,547,976 | 2,847,810 
Vermilion .. — ..| 1,785,769 | 1,655,820 | 1,077,888 | 880,014 
-| 280 | 62,500 
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The subjoined Table, for which we are indebted 
to a Duluth correspondent of the New York Times, 
shows the shipments in 1901 from the iron-ore 
districts of the Lake region, and permits of a 
comparison with some recent years. 

Down to the end of last year the quantity of iron 
mined in this one region since the inauguration of 
work in 1855 was no less than 192,458,824 ‘‘ long ” 
tons. There is a great reserve of ore in some of 
the ranges, notably the Mesaba, which now furnishes 
close upon one-half of the annual shipment, but 
the present demand must have an effect on the 
invisible supply within very few years. With their 
customary longsightedness, the American iron- 
masters have foreseen the day when even the Lake 
supply will be unequal to their demands. They 
have therefore gone further afield; hence the 
appearance of shipments from Michipicoten, which 
is in Canada, in a geological horizon much like 
that of the Vermilion range in Minnesota. The 
Clergue Syndicate, which is busy in that almost 
unexplored part of the Dominion, is the shipper, 
and the bulk of the 230,000 tons sent away (all 
from one mine, by the way) found a market in 
the furnaces along the southern shores of Lake 
Erie, paying the import duty of 40 cents a ton. 
Seeing that Canadian iron is likely to be of great 
value to them in the not distant future, it is 
not surprising to learn that the feeling of iron- 
masters in general is not favourable to higher 
duties, and is, on the contrary, in favour of an 
utter elimination of the duties on iron ore. 
‘*Many of the larger steelmaking industries of 
the United States,” we are told, ‘‘are now seek- 
ing their own ore fields on the northern side of 
the international boundary. Some have already 
secured large tracts of land, in which they hope to 
find deposits of ore similar in character to those 
that have done so much to make the States of 
Minnesota and Michigan wealthy as they are.” 
Should they succeed, they will certainly have no 
desire to retain the tariff. The Michipicoten Mine 
is in its infancy, and the range upon which it 
rests is thus far but scratched. There has been 
sufficient work there, however, to trace the ore- 
bearing formation many miles, and a second mine 
is to be opened during the current year. But 
should the Clergue Syndicate mine a million tons a 
year above its own probably large future require- 
ments, the whole will be but a drop in the great ocean 
of demand during the years to come. Meantime, the 
mainstay of the American ironmaster is the Mesaba 
range. A few seasons back, we are reminded, it 
was the fashion of blastfurnacemen to declare that 
it was impossible for them to use more than 25 per 
cent. of Mesaba ores in their mixtures. Now, of 
the entire supply, including furnaces that use it and 
those that do not, this particular range furnishes 
about 24 per cent. On account of the enormous 
reserves of ore on the Mesaba, this is a tendency 
that must increase. Except on this one range, 
little new ore was found during last year, and con- 
ditions are such on the older ranges that except in 
certain well-defined limits little can be expected in. 
the future. Onthe Mesaba itself more care and a 
better knowledge and understanding of local condi- 
tions, as well as a better bank account, are now re- 
quired for the successful prosecution of explora- 
tions than in the past. This is not to say that ore 
reserves are dwindling to any alarming extent, 
but the annual drain is enormous, and cannot be 
kept up without some material depletion, even of 
such a handsome reserve. It must be consoling 
to the American users to be told on good authority 
that ‘‘there is more ore in sight upon the old 
ranges to-day than previously, in spite of the vast 
quantity that has been carried away. Better 
methods of mining, improved machinery and facili- 
ties, more careful and thorough work underground 
and in prospecting for additional lenses of ore ; 
the use of classes of ore that have been regarded 
as waste will preserve the Lake Superior ranges 
far beyond the date that even optimistic prophets 
set for their exhaustion.” We used to hear state- 
ments of the same sort about the iron ores of the 
United Kingdom. But we hear them no longer. 


_| It will be observed that the Lake ranges other than 


the Mesaba show for 1901 little or no increase over 
preceding seasons. The Marquette has diminished 
during two successive years, and last season pro- 
duced 630,000 tons less than in 1899. From this 
the inference is drawn that furnacemen. must, 
before very long, learn to take with equanimity 
and use without complaint ores from the old ranges 





that they have in the past and do now refuse alto- 
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gether. Here, again, they will have the experience 
of the United Kingdom as a precedent. 

Among individual mines, the Fayal in the Mesaba 
range stands out an easy first with an output for the 
year of 1,657,000 tons, as compared with 576,000 
tons three years ago. Next to it comes the 
Mountain Iron Mine, also in Mesaba, with 
1,058,000 tons, as compared with 650,000 tons; 
followed by the Lake Superior (Marquette) with 
850,000 tons, against 690,000 tons; the Adams 
(Mesaba) with 829,000 tons, against 391,000 tons ; 
the Mahoning (Mesaba) with 756,000 tons, against 
520,000 tons, &c. The Norrie group (Gogebic) is 
credited with 1,100,000 tons, against an actual 
896,000 tons in 1898. Many of these leading mines 
have become the property of the United States Steel 
Corporation as part of the assets of its constituent 
concerns, and especially the Carnegie Company, 
which was a long way in advance of its rivals in the 
acquisition of the more oe iron mines of the 
Lake region. Out of the past year’s aggregate of 
20,737,540 tons of ore shipped from the Lake ports, 
no less than 12,700,000 tons were mined by the 
Steel Corporation. Some of our American friends 
are quite staggered at the moderation yn by 
this concern in its dealings with the independent 
maker of iron and steel goods. The Duluth corre- 
spondent whose figures we have taken the liberty 
of borrowing assures us that ‘‘although the Steel 
Corporation has control of the greater share of 
mines and unopened ore lands of the Lake region, 
it has reduced the price of ores to a moderate 
advance over cost of production for smaller and 
less fortunate mines ; though it has 112 great ships, 
and can carry more ore on the Lakes than any half- 
dozen other interests, it has reduced to a moderate 
profit the charge for hauling ore to lower Lake 
ports, and during the whole of the past season has 
maintained the Lake rate steadily at the figure 
it set at the commencement of the year ; though it 
is a competitor with many other steelmaking 
companies, it has shown a willingness to contract 
to sell them ore for a term of years at the going low 

rice.” It is something that the Corporation should 

e above the excesses which have already wrecked 
more than one American trust, and which promise 
to wreck more when the first gales of misfortune 
begin to blow. 

We said above that the progress of the American 
jron and steel industry has been made possible 
only by the wealth of ore on Lake Superior. But 
the advance has not been a result of new resources 
in raw material only. The very great increase in 
the efficiency and economy of transportation has 
helped very materially. The valuable and easily- 
handled ores of the Lake Superior region have to be 
worked with the fuel of the regions far east, mainly 
that of Western Pennsylvania, of which Pittsburgh is 
the centre. Whether the ore goes to the coal or the 
coal meets the ore half way, one or both must travel 
a long journey by land as well as by water. One or 
both must be laden and unladen several times. A 
carriage of 800, 900, and over 1000 miles must be 
achieved, with two separate hauls by rail. Itis in 
overcoming this obstacle, which only a few years 
since would have been insurmountable, that the 
energy and intellect of the Americans have made 
their conquests. 





THE OLDHAM BOILER EXPLOSION. 

T'HE circumstances attending the Oldham explo- 
sion, as revealed by the recent Board of Trade 
investigation, the report of which is given on 
page 197 of this issue, afford an illustration of the 
ignorance and recklessness sometimes displayed in 
the use of steam boilers. With the very praise- 
worthy intention of increasing their earnings, two 
cotton operatives kept a pony or two and some 
pigs, and, for the purpose of preparing the neces- 
sary food, they purchased and fixed a small vertical 
boiler. The history of the boiler is remarkable, 
and shows what can be done by thoughtless 
people. Its age was unknown, and after havin 
been picked up at an auction sale and sol 
peorei several hands, it was ultimately sold for 
**5s. 6d. and some drinks,” and was fixed in a 
wooden shanty at Oldham. The plates were only 
lh in. thick, the safety valve, which was practically 
useless, was loaded to ‘‘no particular pressure ;” 
and the man who ‘‘engineered” the job, having 
applied a test of 32 lb., and seeing that no blow-up 
resulted, said he thought a pressure of 25 lb. might 
safely be carried. The boiler, however, burst when 
the pressure reached 17 1b., killing one man and 


seriously injuring two others. It was stated in 
evidence by the rd of Trade engineer-surveyor 
and other witnesses that the boiler was never in- 
tended for use as a steam generator, but only for 
atmospheric pressure in connection with the Luci- 
gen light, and that it was quite unfit to be used 
for the purpose for which the last owner em- 
ployed it. Mr. Howard Smith, the presiding 
Commissioner, very rightly pointed out that 
the Legislature now took every precaution, by 
means of the Factory Act, to ensure that the 
workers in cotton-mills were protected against 
boiler explosions ; but yet, as in the present case, 
men were to be found who ignorantly and recklessly 
exposed their own and other persons’ lives by fix- 
ing and working dangerous boilers, without any 
attempt being made by inspection to ascertain 
whether they were safe. The cost of the Board of 
Trade inquiry as to the history of this mischievous 
little boiler and its explosion amounted to about 
1001., and towards this the Court ordered the man 
who last sold the boiler, and fixed it on the 
premises at Oldham, to pay the sum of 21. Being 
only a cotton worker, he could not be expected to 
psy more. The owner of the boiler, having been 
seriously injured by the explosion, was thought to 
have been sufficiently punished, and was let off 
with a censure. 

Having in mind the new Factory and Workshop 
Act, 1901, and especially clause 11, which now 
makes it compulsory that boilers in certain textile 
and non-textile factories shall be examined by a 
competent person once in 14 months, this explosion 
is of interest. The Act includes mainly the boilers 
in mills and works, at which, in by far the greater 
number of cases, a system of competent inspection 
was previously in force. This being so, there is 
every probability that some extra trouble and ex- 
pense, with practically no very valuable addition to 
the good results previously obtained, will be thrown 
upon careful owners who have already taken all need- 
ful precautionsto ascertain that their boilersare safe. 
But in some other trades the boilers are not brought 
under review, and these are the special ones for 
which compulsory inspection was most needed, and 
from which the ranks of exploded boilers have 
hitherto been principally recruited. Such a boiler 
as the one at Oldham would not, we presume, have 
come under the new Act. Here was an ancient 
little vessel, never intended for use at steam pressure, 
sold and re-sold again and again; and which finally, 
after being purchased for a few shillings, and some 
drinks to seal the bargain, was set to work, and 
then exploded from sheer weakness, with fatal 
results. No attempt at inspection had been made, 
and Mr. Howard Smith warned what he termed 
‘‘casual steam users” against the purchase of 
boilers without the necessary examination to 
determine whether they weré safe. The ques- 
tion naturally arises, if in the new Act trades were 
included in which the boilers were already ade- 
quately examined in at least the great majority of 
cases, why were other trades, in which the boilers 
are in some instances practically uncared for, not 
included ? There are many small boilers at work 
which will not come under any inspection ; but yet, 
concerning which, much ignorance prevails as to 
their fitness for steam pressure. Persons such as 
those in the Oldham case are just the ones who 
need the paternal hand of the Government to con- 
trol their ways, and to compel the exercise of 
common sense, so as to prevent their using such a 
dangerous vessel as an ineflicient and uninspected 
boiler. 

That the new clause will effect an improvement— 
so far as regards some boilers at certain works which 
hitherto may have escaped inspection—we do not 
doubt ; but as it is stipulated that every boiler em- 
ployed in the trades named shall be examined by 
a ‘competent person,” it is important that owners 
in every case should make sure that the inspector 
they employ is really competent. Many amateurs 
will probably come forward, and, with an assurance 
equalled only by their ignorance, may lead the 
unsophisticated boiler-owner to suppose they are 
fully qualified. The number of persons who think 
they are engineers, and that they understand 
boilers, is legion, so that care is required in 
making a laces. No doubt many owners 
will call in one of the inspecting associations 
or insurance companies, and in such cases a warn- 
ing may perhaps be useful. These institutions 
have done good service in the past ; and though we 
have on various occasions expressed our doubts as 





to the wisdom of insuring boilers as a risk without 


eyed and regular inspection—a practice whi h 
as been too prevalent in some quarters—yet we 
recognise their influence, and their ability to help 
boiler-owners to keep their boilers safe. But re- 
cently several accident- insuring organisations, 
which have not hitherto included boilers in their 
insurance tables, have entered into the business in 
opposition to the old-established firms; and the 
result is that a fierce competition is going on, which 
may not be by any means healthy in its action so 
far as regards either boiler-owners or the public. 
We have at the present moment certain facts 
before us which show that boilers are being accepted 
for inspection and insurance at a figure which 
cannot even pay the cost of the man’s time spent in 
making the examination. If boilers are inspected 
and insured for a large sum of money at 7s. 6d., 
10s., 15s., and so on per boiler for the twelve 
months, what sort of inspection can it be, and what 
security is given to the boiler-owner? That some 
people will jump at the offer—coming as it perhaps 
may from a firm with a heavy share capital at its 
back, so as to enable it to be in a good posi- 
tion for making good any loss should an explosion 
occur—unfortunately, goes without saying: more 
especially since those who offer such easy terms 
will promise to duly inspect the boiler, and fill up 
the report form prescribed by Government. This 
will be an easy matter ; but if, after an explosion, 
the insuring party informs the Board of Trade at 
the official investigation that their contract, and 
for which they were in reality paid, was to insure 
the boiler, the prescribed form being thrown in, as 
it were, we fail to see what satisfaction will be 
given to the boiler-owner, who may already have 
lost far more than his policy will give him in com- 
pensation. The present conflict between the 
different insurance companies cannot fail, we 
think, to have a distinctly lowering effect on the 
quality of the inspection; and some time or other 
in, perhaps, the near future some devastating ex- 
plosion may forcibly illustrate the truth that prices 
can be cut too finely to secure efficiency, and that 
cheapness may mean danger. Hence we would 
urge boiler-owners, who may wish to get reliable 
service, not to be tempted merely by low prices, 
but to endeavour to secure every guarantee and 
assurance that the inspection is all that is necessary 
to ensure safety; and that those who carry out the 
inspection recognise and make plain to the fullest 
extent their responsibity, not only from the pecu- 
niary, but also from the legal and moral standpoint. 
Those firms who undertake boiler inspection and 
insurance will, we believe, in the long run best 
serve their own interests by endeavouring to main- 
tain a high standard of work rather than a low 
standard of rates. 





THE COPPER OUTLOOK. 

Since we had occasion at the beginning of the 
year to advise consumers to take advantage of the 
fall in copper to replenish their supplies of the 
metal, on the ground that it was then very cheap 
and might soon rise again, events have moved 
with some rapidity. Partly as a consequence of 
the very large volume of trade buying on the fall, 
and partly of purchases by ‘‘ bull” speculators, 
who have more or less unreliable information point- 
ing to an agreement at last between the American 
combine and its more important rivals, there has 
been an appreciable advance in quotations. By 
the end of December G.M B. and Standard copper 
had fallen to 48/. 15s. per ton. On January 15, as 
a result of more heavy offerings on the part of the 
Amalgamated Company, the quotation was as low as 
451. 5s. That was about the turning point. People 
who declined to buy heavily when the price was in 
the neighbourhood of 701., realised that at 45/. 5s. 
the metal was much cheaper than it had been for 
six years, and (having regard to the tendency of 
consumption since then to outrun production) much 
cheaper than the situation seemed to warrant. 
was none of their business to worry about the 
quarrels among the principal producers : they had 
been bled pretty freely for three years, and this 
falling-out gave them an excellent sage of 
getting some of their own back. So they bought, 
not only for immediate requirements, but for forward 
delivery. And they did well, for at the time of 
writing the price is about 561. ‘‘ all dates.” What 
one would like to know now is whether there 
is any foundation for the reports about an 
agreement between the Amalgamated and the 
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producers. Negotiations are said to have been 
going on, and as much of the buying of Rio 
Tinto shares during the last fortnight has come 
from Paris, where they contrive to get hold of much 
information which does not filter out here until 
some time later, it is quite likely that they are pro- 
ceeding towards a conclusion conformable with the 
aspirations of the American combine. In their 
annual report, Messrs. James Lewis and Son state 
that the severe measures adopted to accomplish the 
objects of the amalgamated company promise to be 
successful ; ‘‘as already most of the other leading 
companies have expressed their willingness to nego- 
tiate for a general pro rata reduction of production, 
and a return to a high level of prices.” This level 
(they add) will probably not be as high as the 
17 cents per pound maintained by the amalgamated 
company for over eighteen months, but in the 
neighbourhood of 15 cents—a price that is very 
— to the majority of copper producers. It 

ecomes a question whether in these circumstances 
it might not be politic for consumers to buy 
more copper now before the 15 cent. level 
is reached. But the point is one upon which 
we cannot give advice. The whole situation depends 
upon the reported agreement, and as to that we 
have no special information. If the price of copper 
is to be determined by the desire on the part of the 
contending interests to inflict upon one another the 
maximum amount of injury, then there is no telling 
what figures will be reached, and there may be a 
repetition of the prices of 1894, when Lake copper 
sold down to 9 cents per pound in America. This, 
however, is very ea and the most recent 
events point to a united effort before long to keep 
copper in the neighbourhood of 60/., instead of 401. 
per ton or less. Consumption will help the move- 
ment. In this country there promises to be a great 
extension of the application of electricity for traction 
and power, while trade in Germany is reviving from 
the depression of the last twelve months, especially 
in the electrical industries, and it is thought a good 
deal more copper will be required this year than last. 
Prosperity in the United States promises to con- 
tinue for some time yet, so there does not seem 
much probability of any contraction in the use of 
copper. The conclusion of the war will lead to a 
great outburst of trade activity and railroad extension 
in the Cape colonies, and a considerably increased 
quantity of copper will be thus absorbed. ‘‘ Future 
production and value,” write Messrs. Lewis, ‘‘ will 
mainly depend upon the result of the negotiations 
pending between the Amalgamated Copper Com- 
pany and other important producers for the regula- 
tion of both. ‘An all-round reduction of 10 per cent. 
would probably prove amply suflicient to maintain an 
equilibrium between production and consumption, 
and give the market thatstability whichis so desirable 
to producers and consumers alike, while a steadily 
maintained price of about 63/. per ton for standard 
and 15 cents per pound for Lake should be satis- 
factory to both producers and consumers.” Pro- 
bably consumers will not agree with these views, 
but so long as there are not quarrels among the 
leaders, there is no ground to assume that the price 
will go back to the 1894 level until production has 
made a very decided step in advance. 





NOTES. 
Tue Law oF APPRENTICES. 

WE publish on page 200 of the present issue 
the report of a case in which it is impossible not to 
see a trace of the effect which trade unionism is 
having upon the minds of youthful artisans. Cer- 
tain apprentices employed in South London by 
Messrs. McCorquodale and Co. were sum- 
moned at the Southwark Police Court for ab- 
senting themselves from work, and for other 
breaches of the covenants contained in their 
articles. It seems that, in order to ascertain the 
cost of labour on individual jobs, the employers 
established a system of time-sheets, which the ap- 
prentices were asked to sign. They refused to doso, 
giving as a reason that ‘‘ they thought their em- 
ployers were going to use the docket for the 
pu of seeing which of them did the most 
work, and they did not believe in working on the 
competitive principle.” In addition to this breach 
of good behaviour, the lads absented themselves 
from work for a long period; but in conse- 
quence of a solicitor’s letter, a number of them 
returned. Those prosecuted were among the 
more recalcitrant. The learned magistrate, who 
expressed the view that this was a boy’s freak, 


made an order directing them to be of good 
behaviour in future. We should be glad to 
think that the view taken by the learned magis- 
trate was correct, and that this was nothing 
more than a freak ; butit is impossible to overlook 
the fact that the reason which they gave for leaving 
off work is based upon a principle fostered and 
encouraged by the most advanced advocates of trade 
unionism. ‘* Down with competition !” is a well- 
known battle-cry, used for the protection of the 
lazy and incompetent workman against his more 
energetic and skilful mate. In view of the fact 
that an evil of this kind ought to be nipped in the 
bud, it is fortunate indeed that the system of ap- 
prenticeship is still in vogue in this country. 


Tue ‘*Trust” ReEcorpD. 


We learn from the United States that the Indus- 
trial Commission, which has for some time been 
investigating conditions in the United States, with 
especial reference to ‘‘ trusts,” has completed its 
report, and that it will before long be given to the 
public. The completed report of the Commission 
will occupy no less than nineteen volumes, the last 
volume being taken up with the report itself, and 
the rest with the evidence. The conclusions of the 
Commission are said to follow closely the recom- 
mendations made by President Roosevelt in his 
annual message. Strong ground is taken in 
favour of supervision by the national Govern- 
ment, and it is suggested that the books of 
all corporations should be subject at all times to 
inspection, as are the books of national banks. It 
is urged that this plan would go far toward pro- 
tecting the public against impositions in the way 
of over-capitalisation and other devices. This is a 
measure which will have the support of the great 
majority of those who have given serious considera- 
tion to the industrial problems of the day. From 
the census records, which are now making their 
appearance, one obtains some idea of the mag- 
nitude of the ‘ trust” movement. The in- 
formation covers the combinations in the United 
States as they existed during the census year 
ended with May, 1900, but it will serve — 
with the reminder that some of the largest, in- 
cluding the Steel Corporation, have been brought 
about since. And by inference the figures suggest 
what may be expected to be the progress in this 
direction during the next few years. The chrono- 
logy of the movement shows that, of 183 indus- 
trial combinations concerning which reports were 
had, 63 were organised prior to 1897. In 1897 
seven were organised ; in 1898, 20; in 1899, 79; 
and between January 1 and May 31, 1900, 13. 
The great movement was between January 1 and 
June 1, 1900, when 50.3 per cent. of the con- 
solidations were effected. The 183 consolidations 
represent the absorption of 2029 independent 
plants, and as re-organised they were capitalised 
for 1,433,804,920 dols. They were managed by 
salaried officers to the number of 24,585, who 
were paid salaries to the amount of 32,635,628 
dols., an average of somewhat less than 1500 
dols. per year. They employ 399,192 wage- 
earners, whose total wages were 194,534,715 
dols., an average of a little over 480 dols. per 
annum. The value of the products of all the 
industrial combinations during the census year 
is given as 1,661,295,364 dols. This is gross 
value, and not net, or true value. To this 
extent it is misleading. Gross value in this 
instance is found by adding the value of all the 
products of the different establishments. How- 
ever, as the finished product of one plant is 
often the raw material of another, there is, as the 
New York Times points out, a duplication of items 
which swells the total by purely fictitious additions. 
The estimates of the chief statistician for manufac- 
tures places the net value of the products of the 
combinations at 1,051,981,568 dols., which allows 
609,313,778 dols. for the cost of intermediate pro- 
cesses of manufacture. The reader will not over- 
look the fact that there have been excluded from 
the list of industrial combinations all corporations 
engaged in the production and distribution of gas 
and electric currents. 
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THe Ricks Exectric ACCUMULATOR. 

The current number of the Centrabblatt fur 
Accumulatoren gives the result of a number of 
tests of the accumulator invented by Mr. Albert 
Ricks, of 3, Hafenplatz, Berlin. These figures 


are very remarkable, for they purport to show 





that the capacity of the accumulator is quite 





double that of batteries of the usual construction. 
It is evident that a battery which realised 
such results under the stress of daily wear 
and tear would have a great future before it 
for the purposes of automobilism, and, as far as 
locomotion in towns is concerned, would prove a 
successful rival to the petrol motor. The impor- 
tant feature of the Ricks accumulator is that the 
active material—peroxide of lead and spongy lead 
—is absolutely detached from the metallic lead 
lates which collect and conduct the current. 
There is no attempt made to cause the one to 
adhere to the other, and therefore the usual trouble 
caused by the peroxide working loose does not 
occur. The foundation for the active material is a 
non-conducting plate, such as ebonite or celluloid, 
with which it is possible to secure firm union, 
and which at the same time is less rigid and 
heavy than the usual lead grid. The active 
material in granular form is cemented and 
pressed on to the plate on both sides ; and, it is 
stated, adheres so firmly that it can scarcely be 
detached without breaking the plate. The lead 
conducting plate is very thin, and is pressed by 
springs against the outer face of the active material, 
so as to be in intimate contact with a part of its 
surface. Holes are cut in the lead plate to facili- 
tate the circulation of the electrolyte. Further, the 
length of the plate is so great that it serves for a 
positive electrode in one cell, and a negative elec- 
trode in the next, the lead being bent over, and not 
needing to be soldered or burnt between adjacent 
cells. The tests referred to included several small 
batteries. In the first, the active material was 
spread to a thickness of 4 to 44 millimetres (.16 in. 
to .18 in.) on celluloid 4 millimetre thick, and 
measuring 195 millimetres by 160 millimetres 
(7.7 in. by 6.3in.). The lead-conducting plate 
was 4 millimetre (;4 in.) thick. The total weight 
of the cell was 1.830 kilogramme (4 Ib.), and 30 
ampere-hours were discharged in six hours at an 
average electromotive force of 1.9, giving 57 
watt-hours, equal to 14 watt-hours per pound 
of battery. A second cell had plates 6.3 in. 
by 7.5 in. ; its outside dimensions were 6.7 in. by 
10.2 in. by 2.5 in., and its weight 15.76 lb., 
of which the positive and negative electrodes 
were each 4 lb. The discharge, at the rate of 
6 to 7 amperes, was 130.6 ampere-hours at an 
average of 1.8 volts, equal to about 245 watt-hours, 
or 15.6 watt-hours per pound. A third battery 
had two cells with three plates each—one positive, 
16 millimetres thick, and two negative, 8 milli- 
metres (.3 in.) thick. The dimensions of the 
cells were 6.7 in. by 9.8 in. by 2.2 in., and the 
weight 6 lb. The discharge, at the rate of 12 am- 
peres, was 140 ampere-hours at 1.85 volts, or 259 
watt-hours, 43.2 watt-hours per kilogramme of 
weight, including acid (19 watts per pound). 
Finally another battery of two cells, with five plates 
each, was tried, the plates being respectively 7 
millimetres or 12 millimetres thick. The spongy 
lead and the peroxide of lead each weighed 2.2 
kilogrammes (4.85 lb.), and the whole battery 9.5 
kilogrammes (21 lb.) The discharge, at the 
rate of 114 amperes, was 230 ampere-hours at 
1.9 volts, equal to 437 watt-hours, or 46 watt- 
hours per kilogramme of weight (203? watt-hours 
per pound). As we have already said, these 
figures are very remarkable, and are from two 
to four times greater than are usually realised. We 
trust that further tests will be carried out in this 
country, and in the meantime a battery can be 
seen at Messrs. Knox, Cropper, and Co.’s, 16, 
Finsbury Circus, E.C. 


Tue THERMO-ELECTRIC INVESTIGATION OF STRESS. 


The January number of the Proceedings of the 
American Society of Civil Engineers contains a 
highly-interesting and suggestive paper by Mr. C. 
A Turner, Mem. Am. Soc. C.E., on the 
‘¢Thermo-Electric Measurement of Stress.” Many 
years ago Lord Kelvin established a relation be- 
tween the change of temperature in a bar and the 
stress giving rise to this change, which may be 
written as follows : 

tpe 
JS Ww’ 
in which H represents the change in temperature in 
degrees Centigrade, p the stress in pounds per 
square inch, ¢ the initial absolute temperature of the 
bar, ¢ the longitudinal expansion per degree rise of 
temperature, J Joules’ equivalent, 8 the specific 
heat, and W the weight per foot-run of the bar in 
pounds. Stretching a bar within the elastic limit 
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cools it, whilst compressing it raises its temperature. 
A stress of 1 lb. per square inch raises the tempera- 
ture of a steel bar by about 0.000,006,37 deg. Cent., 
an amount which is measurable with a delicate 
thermopile. Basing his work on the above con- 
siderations, Mr. Turner has succeeded in indicating 
thermo-electrically the actual stresses in bars under 
tension. The thermopiles used were clamped to the 
bar, their faces being insulated therefrom by a little 
rubber solution. On loading the bar in tension a 
fall in temperature was indicated by the galvano- 
meter connected to the thermopile ; whilst, as theory 
requires, compressing the bar raised its tempera- 
ture. In order to avoid loss of heat by radiation it 
is necessary that the loads should be applied fairly 
rapidly, though extreme quickness was found to be 
unnecessary, as might be anticipated from the very 
small total rise of temperature involved. The ther- 
mopile in these experiments indicated the stress on 
the fibres of the bar immediately below it, and, in 
making the tests, two piles were used, applied to 
opposite sides of the bar, with a view to correcting 
errors arising from bending. It was found that up to 
stresses of about 18,000 lb. per square inch in the 
case of soft steel, the galvanometer readings were 
strictly proportional to the load applied; but beyond 
this point, although the stress was well below that 
usually taken as the elastic limit, there was evi- 
dence of a lack of elasticity which was shown by a 
certain heating effect. This increased up to the 
yield point, soon entirely masking the cooling 
effect due to elastic stretch. It will be remem- 
bered in this connection that Professor Bauschinger 
detected a defect in the elasticity of steel bars 
at stresses often much below the yield point, 
and this observation Mr. Turner's experiments 
tend to confirm. In further developments of 
the method, Mr. Turner has endeavoured to ma 
out the lines of maximum stress in the we 
of a plate girder provided with stiffeners. The 
results recorded show that these stiffeners take quite 
a notable proportion of the compressive stresses. In 
addition to the method of indicating stresses above 
described, Mr. Turner has also experimented with 
another thermo-electric arrangement depending 
upon the fact that straining a material alters its 
position in the thermo-electric series. Hence, if 
the strained bar forms one element of a thermo- 
couple, stretching it will change the electromotive 
force at the junction. The advantage of this 
method lies in the fact that permanent stresses can 
be measured, whilst the method first employed 
indicates changes of stress only. Both methods 
should, however, prove useful in practice in deter- 
mining, for example, the actual stresses in bridge 
members, that first tried in particular appearing well 
adapted to investigating the part played by impact 
in increasing the actual stresses in bridge work, a 
matter on which very great differences of opinion 
exist. Mr. Turner’s paper, we note, is down for 
discussion at the meeting of the American Society 
of Civil Engineers on March 19 next, and it is to 
be hoped that he will have some further develop- 
ments of his interesting investigations to report. 





Tue “Suiprinc Woritp” Yrar-Boox.—This desk 
manual in trade, commerce, and navigation is edited by 
Mr. Evan Rowland Jones, and issued from the Shipping 
World office, = House, Arundel-street, Strand, 
London, W.C., at 5s. for home and 6s. for foreign sub- 
ecribers. We have on previous occasions complimented 
the editor on the useful information given in this annual, 
which has now reached its sixteenth edition. In addi- 
tion to lists of the tariffs, customs, and consular officers, 
Lloyd’s signal stations and rules, all of which are corrected 
up to the end of the year, there is a serviceable post direc- 
tory of the world, giving details of the docks, tides, 
channels, dues, pilotage rates, &c. The book, indeed, 
includes a wealth of data on legislation, navigation, and 
sea commerce, which makes the volume indispensable to 
all engaged in maritime affairs. 





Prrsonat.—Messrs. Ganz snd\ Co., Budapest, have 
established offices at King’s Court, Broadway, West- 
minster, S.W., and have appointed Mr. L. P. Stark their 
resident engineer.—Mr. A. 8. J late lecomotive 
and carriage superintendent of the Eastern Benga! State 
Railway, has been retained as a consulting engineer to 
the Vacuum Brake Company, Limited, 32, Queen Vic- 
toria-street, London, E.C.—We are asked to state that, 
with the permission of the Board of Trade, the company 

viously known as Anti-Friction Alloys, Limited, of 

, Queen Victoria-street, E.C., will in future take the 
title of The Atlas Metal and Alloys Company, Limited, 
with offices at the same address, as above.—Mr. H. Brome 
Tarry, formerly with Messrs. Lucas and Aird, has been 
— manager of Electric Lighting Boards, Limited, 
of 7, Pall Mall, 8.W., with Mr. Holland as general assis- 
tant, Mr. W. G. Haywood being, as at present, Works 
Superintendent. 





MISCELLANEA. 


An International Exhibition of motor boats and of 
auxiliary motors for sailing boats is to be held at Berlin 
in June next, on Lake Wannsee. The general secretary 
is Mr. Oskar Constrim, Berlin Univir sitiits-strasse, 1. 


The traffic receipts for the week ending January 26 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,718,207/., which was earned on 20,114} 
miles. For the corresponding week in 1901, the receipts 
of the same lines amounted to 1,639,751/., with 19,9824 
miles open. There was thus an increase of 78,456/. in the 
receipts, and an increase of 131 in the mileage. 


It is proposed to erect at Sale, Cheshire, a clock tower 
and meteorological station in memory of the late Dr. 
James Prescott Joule, F.R.S., for many years an inhabi- 
tant of the town. The site has been provided by the local 
authority, while Sir W. H. Bailey has offered an automatic 
recording meteorological pees and public clock, and Mr. 
Frank Armstrong a set of standard meteorological instru- 
ments. Subscriptions are now sought to cover the cost 
of the building, which is estimated at 1000/. The com- 
mittee in charge of the scheme include the names of Lord 
Rayleigh, Lord Kelvin, Mr. Charles Hawksley, and Pro- 
fessor Ewing, whilst Mr. J. Walter Robson, of Selbourne 
Lodge, Sale, is acting as honorary secretary, and is pre- 
pared to receive subscriptions for the object in view. 


A river steamer, named the New Diplomacy, destined 
for the Volta River in Ashanti, has been shipped at the 
West India Docks on board of the Woermann liner. 
The boat, which is 70 ft. long, was —< by Mr. 
Arthur R. Brown, of 13, Lime-street, E.C., for the Wa 
a, Limited, of London, and is the first of a fleet 
of river steamers intended to open up the Volta River for 
passenger and cargo traffic to the Interior. She is of the 
screw-tunnel type, of extremely light draught, drawing 
only 10 in. of water when under steam. The boat will be 
lowered from the deck of the liner with steam up, and 
will proceed direct to the mouth of the river ready to tow 
lighters to the shore. Tht lighters are being sent oub by 
the next steamer. A quantity of mining tools and stores 
are being sent with the lighters, and dépdts will be esta- 
blished at various points on the river up to the rapids, 
where a short line of light railway will connect the upper 
and lower river and communication be thus made from 
the coast direct to the mines. 


Mr. E. G. Clayton has contributed to the Proceedings 
of the Chemical Society an analysis of an incrustation on 
the Stone Gallery of St. Paul’s Cathedral. Much of the 
stone is weathered, and is coated by a stratum of grey or 
black substance, which in some places attains a thickness 
of in. This material is stalagmitic in character, and in 
some respects resembles very closely certain boiler de- 
posits. The composition is apparently as follows : 


Water lost at 100 deg. ... Kea ott 2.06 
sis at 150 deg. ... bee me 22 48 
Carbon (soot ee én aa ts 1.10 
Calcium sulphate ... <r . es 59 38 
af phosphate aS see 2.22 

+ silicate ... re Bs eee 1.63 
Magnesium silicate = Ae =v 0.67 
Tron silicate sks wee Bos 2.40 
Sand and uncombined silica 8.06 


The substance is composed chiefly of calcium sulphate, 
hydrated, together with some silicious matter. Probably 
the main constituent is due to two centuries’ solvent and 
weathering action of rain charged with sulphurous and 
sulphuric acids derived from the gases and smoke of sur- 
rounding chimneys. The deposit of calcium sulphate, 
left by the water running from the underside of the 
coping stone, has gradually become plastic, as in the 
case of 8 ite. 

The first ordinary song | of the Society of Engineers 
for the present year was held on Monday evening, Feb- 
ruary 3, at the Royal United Service Institution, White- 
hall. Mr. Charles Mason, the President for 1901, first 
occupied the chair, and presented the premiums awarde 
for papers read during that year—viz. : ‘‘The President’s 
Gold Medal to Mr. H. Alfred Roechling, for his paper on 
“The Sewage Question During the Last Century ;” 
the Bessemer premium of books to Mr. Roger G 
Hetherington, for his paper on ‘‘ The Main Drainage of 
Ilford ;” a Society’s premium of books to Mr. Arthur T. 
Allen, for his paper on ‘‘ Concrete Subways for Under- 
c— Pipes ;’ a Society’s premium of ks to Mr. 

ydney A. Hollis for his paper on ‘‘ Preliminary Investi- 
= for Water Supply,” and a Society’s premium of 

ks to Mr. J. Freebairn Stow for his paper on ‘‘Irriga- 
tion Works in South Africa.” Mr. Mason then introduced 
the President for the present year, Mr. Percy Griffith, 
who afterwards delivered an address which dealt mainly 
with questions of water supply, and gave some particulars 
of the boring at Gainsborough, which is at present the 
deepest in the kingdom, and also of that at Lincoln, now 
in om. which it is intended to sink to a depth of 700 ft. 
more t ia ap es er pe a The — of 
using specially designed pumps for raising water from 
these re agen dealt with, and reference made to the air 
lift system, which was stated to be unsuitable to any cases 
where the ordinary form of pump could be used. 


Ueberall gives some particulars of the Russian cruiser 
Novik, which has now been handed over to the Russian 
Government by the firm of Schichau, after undergoing her 
trials, at which she made a speed of 26 knots. The type 
of vessel required was precisely laid down by the Russian 
Admiralty, the chief characteristics demanded being a 
speed of at least 25 knots, an armament and armour as 
heavy as possible, combined with 3 small displacement 


q| nated, but we think objection can 





and thorough sea-going qualities. With regard to the 
build of the vessel, it was to have a small freeboard and 
superstructure so as to offer but little target to the 
enemy’s fire, as well as to prevent her being too readily 
observed. Ib was evident therefore that she was intended 
to be used for scouting purposes. But this, again, required 
a large radius of action and good accommodation for the 
crew. All these various requirements made it difficult 
for the Russian Government to find a firm willing to 
undertake the work, but finally the plans of Schichau 
were accepted as satisfactory. The weak part of the de- 
sign is that it does not permit of the powerful engines, 
18,000 horse-power, being entirely below the water-line. 
They cannot, therefore, be covered by the 50 millimetre 
(nearly 2 in.) armour deck, but protrude above it, where 
they are protected by an armoured dome. The bunker 
capacity of 900 tons allows of a radius of action at full speed 
of 900 miles, that distance being travelled in less that 36 
hours, or a radius of 5000 miles at a speed of 14 knots, 
Her armament consists of six 4.72-in., twelve 1.85-in., 
two 1.45-in., and one 2.44-in. Baranovski gun, and 
also five torpedo tubes. The three engines and the 12 
water-tube boilers are of the Schichan type. Her trials 
were made in very — weather, during which she 
roved herself thoroughly seaworthy. She has usually 
spoken of as a destroyer of torpedo-boat destroyers. 

sy) tg is 347 ft. 8 in., beam 40 ft., and draught 

b. 5 in. 


At the monthly meeting of the Leeds Association of 
Engineers, held on January 30, Mr. Alfred Towler, 
M. Inst. M.E., in the chair, Professor John Goodman 
read a paper on “Structural Ironwork.” The value of 
building sites in big cities, he said, had risen to such an 
extent that a structure can now only be made to yield a 
reasonable return on the outlay by making the best 

ssible use of the —-. For some buildings stone, 

rick, &c., answered admirably, but in their use for very 
high buildings, serious difficulties arose. ild steel was, 
roughly, 70 times as strong as stone in tension, 7 times in 
es ar ege and 10 times as rigid, whilst lending itself 
readily to structural purposes. Some years ago there was a 
prejudice against the use of steel made by the basic-Bes- 
semer process, but now structural steel is turned out by this 
process practically equal in every respect to that made by 
the acid ——— process. For filling in, materials were 
required that could resist the weather, and thus by using 
those best suited to their the highest art was 
arrived at. Professor Goodman gave examples of steel 
skeleton buildings. Columns, he said, should approxi- 
mate as nearly as practicable to the hollow circular 
section: This was illustrated by diagrams of curves 
showing the relative strength of various sections accord- 
ing to Rankine’s modification of Gordon’s formula 
Other curves showed their relative cost. A column 
should be centrally loaded, a fact which was often not 
appreciated by architects. Fora hollow circular column, 
30 ft. long, 12 in. in external diameter, and 1 in. thick, 
the safe load applied at the axis was 116 tons, but 
1 in. from the axis only 31 tons. The steel and concrete 
foundations for columns, the various forms of girders and 
floors, and the wind — for structures were also ex- 
plained, and it was sta that experience had shown 
that a properly-constructed steel frame would withstand 
fire better than brickwork or masory, because distortion 
through expansion was of little consequence. 


A device for ‘‘indicating” small petrol and alcohol 
motors running at speeds up to 2000 revolutions per 
minute has been recently constructed by MM. Hospitalier 
and Carpentier. The need of such an instrument was 
very marked at the recent trial of alcohol motors at Paris. 
The arrangement in question is an optical one. A small 
mirror is supported on three points, one of which is fixed 
in space, whilst the others are movable, one being 
displaced 7 rtionately to the pressure to be mea- 
sured, and the other proportionately to the stroke, 
a ray of light from an acetylene lamp reflected from 
this mirror traces on a ground-glass screen an indi- 
cator diagram, which may be of almost any reason- 
able size. The mirror being light, the inertia error due 
to the weight of the moving parts is practically elimi- 
taken to the 
methods the constructors have adopted for connecting 
their ‘‘ manograph,” as they call it, to the motor tested. 
The instrument, as a whole, is self-contained, and is con- 
nected to the motor by a pipe about ||, in. in diameter, to 


¢ | transmit the pressures to the flexible diagram on which 


one of the supporting points of the mirror rests, and by a 
flexible shaft which transmits to a crank on the ‘‘ mano- 
graph ” the motion of the main shaft of the motor. The 
crank on the — causes the third support of the 
mirror to oscillate, and it should therefore remain always 
parallel to the main crank of the motor. As in coupling 
up with a flexible shaft, such parallelism is difficult to 
secure, the authors of the device have added to their in- 
strument a balance gear through which the drive of 
the flexible shaft is transmitted to the manograph 
crank, and by adjusting this gear it is claimed that 
any error can be corrected. It would seem, however, 
that the use of a comparatively long and narrow gas 
pipe between the motor and the manograph must lead 
to errors in the pressure record from frictional resistances, 
and it will be remembered that in accurate steam-engine 
testing many engineers have long discarded any pipe con- 
nections whatever for the indicator, but take the records 
from eavh end by separate instruments, the passages be- 
tween the interior of the cylinders and the indicators 
being as short and direct as rossible. 





AMERICAN BrincE-Buitpinc.—The American Bridge 
Company reports a number of export orders, including 
atractures for Japan, New South Wales, Mexico, and 
Cuba, and an eight-span bridge for Peru, 
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THE EVAPORATION OF JUICE. 
To THE Eprror oF ENGINEERING. 

Srr,—I_ should like to make a few remarks regarding 
some of Mr. A. E. Jordan’s statements in his article in 
ENGINEERING, of January 3 and 17, on “‘ The Evaporation 
of Juice,” and at the same time to prevent a wrong in- 
ference being drawn from his introductory remarks to this 
article by those not conversant with the facts relating to 
the cane-sugar industry. I refer, of course, to the cause 
of the present condition of this industry. 

The critical condition which the age ge industry 
has now been in for a number of years, and which has 
been accentuated within the past twelve months, is not to 
be ascribed to the ‘‘ want of modern methods or the in- 
adequacy of the machinery” adopted in the process of 
manufactura, The reason of the present condition of 
affairs is to be found entirely in the bounties given on 
sugar exported by the Continental nations, and in the 
more recent Austria-German Kartel system. The salva- 
tion of the industry can only be secured by the abolition 
of these bounties by the nations which give them, or by 
= neutralisation by countervailing duties imposed by 

ritain, 

The majority of factories in the great cane-sugar pro- 
ducing countries, which manufacture for export, are nob 
worked on ‘‘very primitive lines.” In these countries— 
viz., Cuba, Java, Hawaii, Mauritius, Demerara, Aus- 
tralasia, &c.—the different types of multiple-effect evapo- 
rators which Mr. Jordan enumerates have m known 
and adopted since they were brought out—the first, the 

lain horizontal and vertical-tube type—about twenty- 
ive years ago. The machinery in all these countries is, 
on the whole, of the most modern description, and the 
process of manufacture is guided by the most competent 
experts. The amount of sugar now made for export b 
the very ancient open-process system is a very sma. 
affair indeed. Yet still the crisis continues, and daily 
becomes more acute. 

Mr. Jordan is under a misapprehension when he brackets 
Java with India in its methods of manufacture, and 
associates Java’s largest factories of the present day with 
the use of Fryer’s concretors. There is no country which 
produces sugar whose methods are more scientific than 
those of Java, and in which the cultivation and process o} 
manufacture is in the hands of more able experts, and none 
more quick to ise improvements in machinery, and 
to adopt them. Of the 200 odd factories that produce 
Java’s 600,000 to 700,000 tons of sugar per annum, I think 
I am quite safe in saying that not one of them has used a 
Fryer’s concretor for the last ten or fifteen yearg, and most 
probably for a considerably longer time. At the present 
day there are triple-effects of the vertical-tube type work- 
ing in Java which evaporate in regular work 10 lb. of 
water per square footof heating surface per hour—a result 
which can only be surpassed by the Lillie evaporator. 

In connection with Torricellian condensers, Mr. Jordan 
states that ‘‘ the air-pump may be for —. of Con- 
tinental make, that made by Messrs. Wegelin and Hub- 
ner, Halle, Germany, being considered the best in the 
market.” I think it is a pity at any time to be handed 
over to the German in this fashion, but it is especially so 
in the present caece, when in the Edwards’ pump—fre- 
quently mentioned in your columns—we have a pump at 
home the working results of which are more than equal 
to the German one. 

I am, Sir, yours, &c., 
H. W. AITKEN. 

140, Bath-street, Glasgow, February 4, 1902. 





BOILERS IN THE NAVY. 
To THE Eprror oF ENGINEERING. 

Srr,—Withoub prejudicing the case by saying that the 
loss of the Condor is due to her boilers, it cannot be denied 
that water-tube boilers have given — anxiety in the 
Navy to all concerned, more especially to the engineers 
and stokers; and such trouble has reflected itself on 
every officer and man in the ship. 

The merits and demerits (some of each real, some of 
each supposed only) of water-tube versus Scotch boilers 
have been so often dealt with in your paper, that I pro- 
pose to barely even summarise them now, but in order to 
give point to my letter I must allude to them. 

Briefly, then, the merits of water-tube boilers, as 
claimed for them by their admirers and supporters, are : 


Claims for Water-Tube Boilers. 


1. Rapidity in raising steam from cold water, and 
better circulation. 

2. Reduction of weight of boiler per horse-power of 
steam raised. 

3. Immunity from gerious disasters and facilities for 
repairs on board ship. 

here may be other claims, but such claims have seemed 
to me to be so ill-supported that I have not included 
them here. 
Claims for Scotch Boilers. 

1. Reliability. 

2, Economy of fuel. 

3. Control of steam supply. 

4. Range of steaming from a coal centre. 

5. Reduced total weight and space occupied by machi- 
nery, if in the term ‘‘ machinery” boilers, and coal 
bunkers, and coal be included. 

The above are, I believe, the leading counter claims of 
those who support the one system and the other system. 

Tt has always occurred to me that too much value has 
been given to the merits Nos. 1, 2, and 3 of water-tube 
bella, Nd seer exist in any marked degree over those of 
ers. 

There is no denial that the water-tube boiler is much 
Jess economical of fuel per pound of water evaporated, 





and therefore merit No. 5. of the Scotch boilers overides 
the alleged merit No. 2 of the water-tube boilers. 

_ Merit No. 3 seems to be largely chimerical. The explo- 
sion of a cylindrical or Scotch boiler in the Navy is an 
unheard of event since the accident to the Thunderer in 
1876, and that was due to special circumstances not likely 
to occur again. 

If, therefore, as a means of producing steam the 
Scotch boiler is the best appliance, and-its only draw- 
back is the length of time required before steam can be 
obtained, this one ap disability of the Scotch boiler 
is easily got over by having, say, in a ship of 10,000 
horse-power, Scotch boilers of that power under mode- 
rate forced draught, and, in addition, fire-engine boilers 
having annular water space and Field tubes for circula- 
tion of, say, 2500 or 2000 horse-power in units of about 
250 horse-power each. Such boilers would easily give 
steam in 20 minutes from lighting up, and would 
available for driving the fans for the main boilers, and for 
supplying steam to warm and circulate the water in the 
main boilers, for shortening the cables, and for warming 
up the main engines, and giving them one-third to one- 
half speed so soon as they were sufficiently warmed ; and 
in this way the main boilers would come on much more 
rapidly than at present. The total weight of such boilers, 
and all connections, need not ex: 50 to 60 tons (half-a- 
day’s coal consumption at full speed), they would only be 
used occasionally to keep them in good order, and would 
not be the means of usual steam supply to the engines, 
which would be fed by the economical Scotch boiler, 
whose saving in fuel would easily provide for the 60 tons 
(or less) of weight of the fire-engine boilers, and would 
also need less bunker s as compared to the needs of 
the water-tube boiler. This is a big question, and I have 
only touched on it in this preliminary letter. 

I beg to remain, Sir, your obedient servant, 
SrerHen H. Terry. 
17, Victoria-street, Westminster, S.W., January 31. 





BRITISH AND FOREIGN SHIPBUILDING. 
To THE Eprror or ENGINEERING. 
Srr,—From time to time we hear of the ‘‘ go-ahead ” 


f | policy of the German and American shipbuilders, as in- 


stanced in the case of the former by the Deutschland, and 
later the Kronprinz Wilhelm. The Germans are steadily 
—s ahead of us in the shipbuilding trade; and even 
now they hold the blue ribbon of the seas—the fastest 
passage across the Atlantic—with the Deutschland, which 
recently crossed from Cherbourg to Sandy Hook in 5 days 
12 hours 22 minutes, tgavelling at an average — of 
23 knots. In the return of ngers on the Atlantic 
route, one finds the North German Lloyd line average 
1130 on 86 voy with a total of 124,349 cabin and 
steerage, the Hamburg-American line a c&se second 
with 99,537 passengers, and then the White Star line 
with the comparatively low toval of 48,650 passengers. 
This shows what a foremost position the Germans are 
— in the Atlantic trade. Is it not time that we 
should endeavour to regain our position at the head of 
the shipping world by building ac which, from their 
seaworbthiness, speed, and size, would attract the greater 
parb of the —— traffic to our shores? It is an 
axiom that the larger the ship the smaller the propor- 
tionate cost of maintenance. Increase of size is not 
attended by increased difficulties of construction. Also, 
it is well known that economy in the Mercantile 
Marine lies in carrying as large an amount of cargo 
or passengers in as few voyages aS ible, thereby 
lessening the docking and other charges. As an 
instance, the Celtic, of 20,900 tons and 17 knots, 
is said to carry fifteen times as much cargo as the 
Oceanic of 1871, a ship of 3700 odd tons, at only four 
times the cost. Again, the expenditure of power in rela- 
tion to weight driven is ter in small than in large 
vessels, and the greater the size and weight the greater 
the power of maintaining the ship’s speed. The increase 
of length also would tend to minimise the hogging and 
sagging strains on the ship amongst waves, as she could 
span the largest known from crest to crest easily and 
float simultaneously on three or four of those of 
ordinary length, and so lighter scantlings could be used, 
and the weight saved in construction advantageously 
employed elsewhere. Pitching would be greatly les- 
sened. Docking is practically the only obstacle to in 

lengths, but this would be’ only a temporary difficulty. 
Take a ship of, say, 800 ft. length and 25 knots speed. 
She would possess all the above-mentioned advantages, 
and would attract the — part of the Atlantic trade, 
passengers undoubtedly favouring large shi Such a 
ship could do the 3000 odd miles between America and 
Britain easily in five days, as no ordinary weather would 
affect her speed, and she would reach the Cape in 10 days. 
With the certain rush to Africa at the close of the war, 
such a oe would be invaluable. The speed is attain- 
able, and if the difficulties in the use of reciprocating en- 
gines are too great, turbine engines could be used. One of 
the difficulties attending the use of turbines in the Navy 
would be absent in the case of their use in a liner—viz., the 
increased rate of coal consumption per indicated horse- 
power at low This may, no doubt, at present be 
an obstacle to their use in the service where cruisers, which 
must be capable of attaining a speed of 19 to 23 knots, 
perform most of their voyages at 10 or 12 knots; but in 
a liner running at 25 knots continuously, such obstacles 
do not appear; and in the use of turbines we have an 
engine giving-great power at high speeds and a low coal 
consumption. Also the absence of vibration presents a 
great inducement to passengers, to whom the throbbing of a 
screw is anything but peng on & voyage lasting some 
days. It is true the Great Eastern was a commercial 


failure, due partly to the inferior knowledge of engineer- 
ing compared with that of the present time, and also to 





the low steam pressure then in use, three times as much 
coal per indicated horse-power being required then as with 
the present high pressures. The it rate of coal con- 
sumption being 1.5 Ib. unit of indicated horse-power. 
Tn this respect the ans again show their powers, 
the Hamburg-American Line having placed an instal- 
ment of oil-fuel burning apparatus on one of their ships 
travelling to the East. According to St. Clair Deville, 
the calorific value of liquid fuel is 1.75 to 2, as yom one 
with coal at 1.0. The unavoidable losses in -dust 
and heat vanishing up the funnel are not experienced in 
the use of liquid fuel ; the bunker s is lessened, 
and the number of stokers materially decreased. The 
delay in coaling is minimised. These advantages should 
outweigh the rps pd higher cost per ton of liquid fuel. 
In the event of such a vessel being built, a considerable 
subsidy should be looked for from the Admiralty, which 
would considerably lessen the cost of maintenance, as 
she would be invaluable to the Navy in war time as a 


scout. 

I should be glad to hear the opinions of your readers 
on the above subject. As an lishman and a ship- 
builder, I shall view with dismay the day when Britain 
can calmly allow Germany and her plucky rival, America, 
to oust her from the proud ition she has attained at 
the head of the shipbuilding and ehipping world—a 
position gained by much determination and perseverance, 
and one not lightly to be lost through conservatism and 
lack of ‘‘ go.” 

Tam, &c., 
A 





AMERICAN TECHNICAL WORDS. 
To THE EprTor OF ENGINEERING. 
Sr1r,—Most of us have at-imes, I suppose, been struck 
by the way in which the names of different parts of ma- 
chines and engineering structures, familiar to us in this 
country, are altered by our cousins across the Atlantic, 
and how liberties are taken with our spelling, until the 
pages of American books, and technical books in particular, 
are apt to look strange and awesome, yet it is some time 
since I came across anything in that way which gave me 
quite such a shock as to find, ina recent number of En- 
GINEERING, that a holding-down or foundation bolt for 
a stanchion is now called a pin. Yet this appears to be 
the case from the fact that the word occurs meta 4 112 
of your present volume, in the article on ‘“* The New Sub- 
way in New York City.” In one instance the author no 
‘*for the admission of pins to be inserted in the founda- 
tions and bolted to the upper flange of the channels,” and 
in, ‘‘ The pins consist of 2-in. steel rods; when put in 
oe the holes are grouted. 


That this is not a printer’s error is supported by the 
fact that the word is used more than once. I have heard 
laymen sometimes apply names to parts of engineering 
structures which soun very funny, but to call a hold. 
ing-down bolt a pin, strikes one for the moment as rather 
original. 

_ Perhaps, after all, it is only another instance of ‘‘ Eng- 
lish as she is spoke” in the States ! 
Yours faithfully, 


London. Supway. 








THE STEAMBOAT EQUIPMENT OF 
WARSHIPS. 


To THE EpiIToR OF ENGINEERING. 

Srr,—The letter of Mr. E. C. Carnt, which appeared 
in your issue of January 10, explains nothing, notwith- 
standing the fact that he invokes the aid of a reporter’s 
error to explain away the first of the two inaccuracies 
to which I directed attention, forgetting that the state- 
ment that the pinnaces had so many skins was merely 
the subject on which he predicated the palpably absurd 
statement that these skins (whether they be two, three, 
or more) ‘ were fastened together with some textile fabric 
and marine glue.” : 

IT am afraid that the author does himself, and the firm 
under whose name he subscribes himself, an honour which 
I certainly had no intention of confirming, when he 
refers to my “‘ interest” in this subject: my interest being 
limited to the correction of fallacious statements already 
given a wide circulation. 

Faithfully yours, 


G. Srmmpson. 
Camden, N.J., January 23, 1902. 





BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
—The ordinary monthly meeting was held on Saturday 
last at the Grand Hotel, Birmingham. The chair was 
taken by the President, Mr. G. Conaty, and there was a 
large attendance of members after the ordinary business 
had been transacted. A ee was read on ‘Steam 
Engine Packing,” by Mr. A. McSwiney, Member of the 
Association. discussion afterwards ensued, and at its 
conclusion a cordial vote of thanks was passed to the 
lecturer, to which he suitably responded. The question 
of standardisation was postponed to a future meeting. 


EXaMINATIons In Moprrn Lanavacss.—The Society 
of Arts is endeavouring to extend its modern languages 
examinations so as to make them include a vivd voce 
test. The written examinations are now carried on at 
300 centres throughout the United Kingdom. A notice 
has been sent out to all these centres to the effect that a 
vivd voce examination will be held at any centre where 
24 candidates can be collected at a fee of 2e. 6d. a head. 
The Society’s examinations include all modern languages 
of commercial importance, but at present vivd voce 
examinations will only be held in French, | an, and 
Spanish. The tests are to include dictation, rezding, 
and conversation, 
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‘“* BOREAS” HOSE-COUPLING. 


BeLow we illustrate a new form of hose-coup- 
liog introduced by Messrs. Lacy-Hulbert and Co., 
25, Victoria-street, Westminster, and called by them 
the ‘‘ Boreas” coupling. It can be used either for 
joining up different lengths of hose pipe, or for con- 
ce valves, cocks, nozzles, &c., to pipes, as may be 

uired. 

ts construction will be understood on reference to 
our illustration. Fig. 1 is a longitudinal section 
—— the coupling, Fig. 2 a section on the line A A, 
and Fig. 3 a plan. The actionof the coupling is as 
follows: The ne gp B, which may have either a 
plain screwed end or be made for a union nut, as 
shown, is inserted in the end of the hose; the end of 
the hose is then surrounded by a conical bush D made 
in four segments, and contained in the conical sleeve 
E. This sleeve is enlarged into a bell-mouth, as 
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shown. It will be readily seen that when the nut F 
is screwed up, the coned segments D are forced in- 
wards upon the end of the hose, a a it tightly 
round the nipple B, and making thereby a perfectly 
sound joint. 

The advantages claimed for this coupling are that 
the bell-mouth on the sleeve E —a abrupt bends 
and the consequent damage of the hose. The hose 
being firmly compressed, air or liquid under pressure 
cannot enter between the layers of the fabric ; the 
hose cannot be blown or pulled off the nipple ; and a 
hose having a metallic covering is used as easily as 
one without. It is also claimed that the coupling is 
thoroughly reliable for steam, air, and hydraulic 
pressure. 

These couplings are well and strongly made, and 
are very easily disconnected by hand, owing to the 
milled surface round the circumference of the nut F. 





CaTaLocurs.—The Electrical poms, Limited, of 
122 and 124, mers Cross-road, London, have sent us a 
catalogue of Nernst lamps and incandescent lamps. Nernst 
lamps are now on sale for all the usual pressures between 
100 and 150 volts, and also between 200 and 250 volts. In 
general ap nce they bear more resemblance to a small 
arc lamp than to an incandescence lamp, as the glower is 
encl in a 7-in. globe. Up to 150 volts all the lamps 
require a current of 1 ampere and give from 60 to 90 
candle-power. Above 200 volts there are two types of 
lamps taking respectively 4} ampere and 1 ampere. The 
former gives from 66 to 84 candle-power, and the latter 
from 132 to 168 candle-power, according to the voltage. 
The watts per candle vary from 1.7 to 1.48. The price 
of a lamp is twenty shillings.—Messrs. Lobnitz and Co., 
Limited, of Renfrew, have sent us a catalogue containing 
illustrations of their many types of suction and bucket 
dredgers, and of their rock-cutting machinery. The 
latter is of special interest, as by its aid much work has 
been accomplished which could not readily have been 
tackled in any other way. We note that the machines 
are now supplied adapted to work on land.—We have 
received from Messrs, W. R. Renshaw and Co., Limited, 
of the Phenix Engineering Works, Stoke-on-Trent, 
a@ pamphlet illustrating and scien f the firm’s 
“accessible” water-tube boiler, as a for land use. 
—Messrs. Royce, Limited, of Hulme, Manchester, have 
sent us a copy of their new “‘stock ” list of multipolar 
motors and generators.—The Keighley Electrical Engi- 
pees Company, Limited, of the Vulcan Works, 
Keighley, have issued a new —— of direct-current 
motors, of which their standard patterns run up to 
36 brake horse-power.—Messrs. John I. Thornycroft 
and Oo., Limited, of Chiswick, have issued a pamphlet 

iving illustrations of the Thornycroft-Schulz water-tube 

iler, with particulars of the sfficiency shown on evapora- 
tive trials, and a list of the boats into which boilers of 
this type have been fitted.— Messrs. Dewrance and Co., 
of 165, Great Dover-street, London, S.E., have sent us a 
copy of their new illustrated price-list of steam fittings. 
Amongst these we note an ingenious plan for preventing 
damage to the bearing surfaces of a blow-off cock through 
grit when partly open. The cock in question is fitted with 
two pl one inside the other. ese can be turned 
independently ; but in practice the outer plug is always 
kept either fully open or fully shut, whilst the discharge 
solely as a from wear is unimportant, 
as the main 
stop the flow.—Mr. J. T. Godfrey, of 24a, 


ulator, leak 
igh-street, 


Loughborough, has sent us a price-list of travelling| 70 Ib. to 80 Ib. 





pulley blocks suitable for loads up to 5 tons. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Novemser, 1901. 


DecemsBer, 1901. January, 1902, 
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- : In the accompanying diagrams each vertical line represents a market day, and each horizontal 
regula th . This being used id 
_ ee tne ncaa -? sant, | line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1I. in all 


ug is used when it is —_-> entirely | other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
The metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 
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BOYS’ 


TOOL-GRINDER. 




















Fig. 1. 


Some months ago, in oar account of the exhibits at 
a soirée of the Royal Society, we referred to the very 
exact and handy tool-grinder shown by Professor 
C. Vernon Boys, of 66, Victoria-street, Westminster, 
and we now have pleasure in illustrating it. Fig. 1 
shows the various parts of the appliance, and Fig. 2 
shows it put together and ready for use. It will be 
seen that there are two carborundum discs fixed on a 
spindle, which is driven by a belt at its middle. This 
spindle is carried on a small frame, which is provided 
with two slides for the attachment of rest-holders 
similar to those used in a hand lathe. This, of course, 
is the ordinary grinder at present in common use. 
In the place of the usual rests, the rest-holders carry 
a frame shaped thus L111, which can be seen clearly 
in both views There 1s a long groove in the frame 
to form a gui Je for projections on the uader sides of th 
two doubly-inclined guide-plates. The guide-plates, 
shown separately in Fig. 1, move with very littls 
friction on the frame, the slight vibration of the latter 
making them almos' to float upon it. The guide- 
plate at the right-hand side of the grinder is bevelled 
ut a small angle of, say, 5deg., and that at the left 
side 1 deg. less, the first being for rough-grinding the 
tool, and the latter for setting the edge on the fine 
disc. There are also two grooves on the surfaces of the 
guide plates to receive sliding angle guides, against 
which the shank of the tool is held, so as to ensure 
that the profile angle is that which is intended. The 
tcol is traversed with its angle guide over the rougher 
disc, and is then picked up with the guide and planted 
upon the left-hand guide-plate, when one sweep over 
the face of the fine disc finishes the edge. Thus the 
angle is fixed vertically aud horizontally, and at the 
same time there is perfect freedom to move the 
tool along the disc. In screw cutting it is desirable 
that the nose of the tool should have the rake of the 
thread with the clearances correct for this rake. This 
is accomplished by tilting the main frame to the 
correct extent, which is determined by the use of a 
distance washer, the thickness of which is determined 
by the ratio of the pitch to the diameter. 

The apparatus is exceedingly compact and handy, 
and will be most useful in any shop iu which more 
elaborate tool-grinders are not available. Where old- 
fashioned ideas of grinding prevail, it would probably 
save its cost in a fortnight by the increased output 
which would result from really sharp tools of the form 
which experience has shown to be the best for speedy 
cutting and good finish. 








German Steam NavicaTion.—The dividends of the 
an steam shipping lines are expected to show a 
reduction this year. The distribution of the Germany 
and Australia line will probably be 10 per cent., as com- 
pared with 12 per cent.; that of the Kosmos, 12 per cent., 
a8 compared with 15 per cent. ; that of the Germany and 
Levant, 7 or 74 per cent., as compared with 10 per cent. ; 
that of the West Africa, 6 per cent., as com with 
8 percent. ; that of the Hamburg and America, 6 per 
cent., as <a with 10 per cent. ; and that of the 
Hamburg South America, 8 per cent., as compared 
with 10 per cent, 





REPAIRING A TUNNEL SHAFT AT SEA. 


In our issue of Ostober 12, 1900 (vol. Ixx., page 
477), we published a letter from Mr. C. E. Stromeyer 
(formerly of Lioyd’s Registry), giving an account of 
an effective repair at sea of a broken tail-shaft by 
Mr. J. G. Shepherd, chief engineer of the s.s, Athens. 
Curiously enough, Mr. Shepherd has had another ex- 

erience of a broken shaft, this tims in the s.s. 
aroda, sister-vessel to the Athena. It was the after- 
end of the third length of shafting which fractured 
24 ft. from the coupling, the break extending into the 
holes of the first and fifth bolts, as shown in the 
annexed sketch. This was quite a different kind of 
fracture from that’ in the Athen, and had to be 


60, Fathoms of 
Rie. Ste 














The only po'nts of re- 
semblance in the two cases were the ingenuity and 
energy with which Mr. Shepherd attacked the pro- 
blem before him, and the success which he attained. 

Thes.s. Athena left Algoa Bay bound for Batavia. 


treated on different lines. 


The tet was light and down by the head, with the 
result that the engines raced in bad weather, which 
was fairly continuous. On the eighth day out, May 
29, 1901, while relieving watches at 8 p m., an eccen- 
tric movement, accompanied by an unusual sound, was 
perceived on entering the tunnel. The engines were 
promptly stopped, and it was found that the after-end 
of the third length of shafting was fractured 24 ft. 
from the coupling. Mr. Shepherd decided, as there 
was no cause for hurry, to cut the plate of the tunnel 
top over the shaft, to obtain light, room, and ventilation 
for the repairs. After the plate was removed, it was 
found impossible to close the fracture, and therefore it 
was made solid with wedges of steel plate, and the re- 
maining crevices were filled with Parson’s white braes. 
Fortunately, there were a number of plates of sheet iron 
at hand, 3 ft. in length ; and with these the shaft was 
clothed, They were secured from slipping over each 
other, yet were left free to bind around the shaft ; 
eight of them being used. When this was done, the 
engineers secured the end of the 2-in. steel wire 
cargo runner (60 fathoms) to the shaft, and turned the 
engines ahead, drawing back the wire from the winch, 
with steam fall against it, thus gaining all the tension 
and strain ow desired. The splicing and serving of 
the wire was done by the deck department, superin- 
tended, of course, by Mr. Shepherd. The end of the 
wire rope was secured, as at first, with two 1-in. tap 





B thicknesses of Sheet Iron 


Weclges of steet plate 








Fig. 2. 


bol.s and 4-in. plate washer. The rope wascarried over 
the couplings, and back again, giving two layers. 
The winding was a slow process. Mr. Shepherd 
thought of turning the main engines with their 
own steam, but could not have made the solid 
and substantial job he did if he had done so; for 
the wire was carefully followed and tapped round 
as the winding proceeded. If he had been caught on 
a lee-shore or in dangerous waters, he would have 
cut the plate for a foot or so, and used the main steam 
to the engines direct. But being in no immediate 
danger, and believing in thoroughness above all, he 
followed the slower but more effective method. The 
vessel steamed 1000 miles with tho repair, during 
exceptionally heavy weather ; in fact, on one occasion 





















she was furced to heave to for 24 hours, rot being able 
to steam or steer against it. When the vessel reached 
port, Lloyd’s agent recommended a sleeve should be 
placed over the fracture, and with this repair the 
vessel proceeded. We are indebted to Mr. Stromeyer 
for ng account of this very smart piece of engineering 
work, 





INDUSTRIAL NOTES. 


THE American Federationist in the last number just 
to hand gives a fair summary of the preceedings at 
the Industrial Conference held in New York City, 
near the close of last year, to promote industrial peace. 
Numerous efforts have been made in various ways 
by many persons in the same or a similar direction, 
but not quite on the same lines, and never of the same 
magnitude. To use the words of the report, ‘‘ It was 
an endeavour in the direction of industrial — 
The confercnce ‘‘ was composed of some of the largest 
employers of labour, some of the most conspicuous 
representatives of organised labour, as well as famous 
men in public life.” The list of those constituting 
the executive committee, elected by the Conference, 
substantiates the above description. The twelve em- 
ployers include Mr. John D. Rockefeller, Mr, Charles 
M. Schwab, Mr. Marcus A. Hanna, and nine others con- 
nected with great industrial undertakings. The twelve 
workmen’s representatives include Messrs. 8S. Gompers. 
John Mitchell, T. J. Schaffer, James O’Connell, and 
eight others—-all important officials of vast organisa- 
tions. There are thirteen ‘famous men in public 
life’””—Messrs. Grover Cleveland, ex-Pcesident of the 
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United States; C. N. Bliss, ex-Secretary of the In- 
terior; C. F. Adams, former President of the Union 
Pacific Railway ; the Catholic Archbishop ; the Bishop 
of the Protestant Episcopal Church ; the President of 
the Harvard University, and seven others of note 
in American public life, including (ex officio) the 
Secretary of the ‘‘ National Civic Federation.” It is 
a list of names to inspire respect and confidence. The 
character of the executive is above reproach. 

The body constituted at the Conference is called 
‘*The Industrial Department of the National Civic 
Federation.” Its purposes are set forth in a declara- 
tion prepared by a committee of four, Messrs. Lewis 
Nixon, Oscar 8. Straus, Frank P. Sargent, and Samuel 
Gompers, which declaration was read to the Con- 
ference and adopted without dissent. ‘This shows 
unity of design and purpose, whatever divergences 
may hereafter arise as to methods or means. The 
declared object is to ‘‘ promote industrial peace,” 
by being ‘‘ helpful in establishing rightful relations 
between employers and employed ;” ‘‘ to endeavour to 
obviate and prevent strikes and lock-outs, and to aid 
in renewing industrial relations where a rupture has 
occirred.” It is urged that at alJl times repre- 
sentatives of capital and labour ‘‘ should confer before 
an acute stage in the dispute, is reached, and thus 
avoid or minimise the number of strikes and lock- 
outs.”” Mutual agreements are advocated as to the 
conditions of labour, and, when made, should be faith- 
fully adhered to by both parties. When requested, 
the department as a whole, or by a sub-committee, 
shall act with the view of adjusting differences, 
and decide thereon if so antinteel. The department 
will not consider abstract industrial problems. It 
assumes no powers of arbitration unless such powers 
be conferred by both parties. The principles here ret 
forth are wise and practical. It is the best scheme 
ever yet deviscd for dealing with labour disputes, and 
with questions which may cause disputes. The ex- 
clusion of all abstract industrial problems removes 
the gravest danger which could arise in connection 
with such a scheme. Utopian dreams may be in- 
teresting, but are apt to cause dissension. 

In commenting upon the inauguration of this move- 
ment in favour of industrial peace, the American 
Federationist recognises the mutually destructive power 
of combinations of capital and labour when pitted against 
each other in conflict ; it also asserts that ‘‘ there is 
beyond doubt on the part of employers a manifest 
desire to avoid this.” It points out that employers have, 
by the declaration agreed to, abandoned the position, 
too often taken, that there is nothing to arbitrate 
about. That contention is dead. The practical 
question remains, How to deal with disputes that in- 
evitably arise in connection with labour? The officials 
of the American Federation of Labour believe that the 
differences, controversies, and even struggles between 
workers and employers ‘‘may be relegated into the 
limbo of oblivion, never to be resurrected.” This will 
take time; but the effort to compass that end will 
help to realise it. The.Federatidnist refers to a desire 
in some quarters for compulsory arbitration by legisla- 
tion, but this could not be if the parties thereto re- 
fused. By the institution of this department there is 
a distinct recognition of the right of labour to have a 
voice in determining its conditions as to wages, hours 
of labour, modes of employment, and other questions 
that arise. It is stated that the movement has already 
had a splendid influence upon the public mind. It has, 
indeed, paved the way to negotiation on a scale which 
could hardly have been anticipated by those who first 
broached the subject. Its success in the course of a 
few months has been vast; its future will be watched 
with unabated interest. 





The twenty-first annual convention of the American 
Federation of Labour is described as being a magnifi- 
cent convention. The English delegates, together 
with the members of the executive council of the 
Federation, are portrayed in photographic illustra- 
tion in the American Federationist. The proceedings 
at the convention were such as to command the praise 
of all concerned. The eos did not waste time 
upon Utopian proposals, which, whether right or 
wrong, could not by any stretch of imagination be 
regarded as practical questions. There was not, the 
report says, one dull momert. , ‘‘ The delegates were 
alert, earnest, acer eloquent, convincing.” The 
officers of the federation and of the convention guided 
the discussions so as to insure unanimity and common- 
sense conclusions. As the links are being increased 
and strengthened between British and American labour 
leaders, it is important that the British workman, and 
the British employer also, should understand what 
the relationship portends. The influence will no doubt 
be mutual, but the chances are that the American 
workmen will take the lead in some matters by reason 
of the vaster problems which are arising in the States. 
Both parties may learn of each other something. Let 
us hope that prudence will be learned by both. Some 
old methods may have to be dnvtaded, others modi- 
fied, afew improved. But so long as the representa- 


tives of capital and labour can meet each other in 
conference, there is a hope of better days for trade. 





The report of the National Union of Boot and Shoe 
Operatives is able to state that the returns from mapy 
branches show that trade is improving. In some dis- 
tricts, however, employment is still slack, though the 
outlook is a little more encouraging. Disputes during 
the month were few, and of no great magnitude. A 
dispute occurred at Stone, Staffordshire, but matters 
were arranged with the firm by the local branch secre- 
tary. Another dispute has arisen between the opera- 
tives and the Heckmondwike Co-Operative Society, 
with the result that negotiations have been opencd 
with the Co-Operative Wholetale Society, Manchester. 
The result was not known at the date of writing. 
At Chesterfield a statement list has been agreed to 
after considerable negotiation with the employers, the 
latter having conceded an advance of 6d. per dozen 
on all work. At Leeds some work was booked out 
below the standard list, but after an interview with 
the firm, the latter agreed to pay the statement 
wages. A similar dispute arose at Finedon, which 
was settled in the same way. At Bramley a dispute 
arose as to the right interpretation of the list. The 
union sent an official to investigate. He informed the 
men that the employers’ contention was the right one. 
The men demurred, but the matter will be referred to 
arbitration under the agreement. Two disputes at 
Glasgow were amicably arranged. The total member- 
ship of the union is 28,011. The total funds in hend 
amount to 75,053/. 17s. 1d., of which 32,246/. 14s. 2d. 
are on deposit, and 10,000/. invested with the Leicetter 
Corporation. 





The workmen employed at the Moss Bay Iron and 
Steel Works having passed a resolution in favour of a 
sliding-scale arrangement, a conference took place 
between the representatives of the firm and the work- 
men. As no acceptable basis could be agreed upon, 
the matter was referred to arbitration. Dr. R. Spence 
Watson was selected as arbitrator. His award is given 
in the current month’s Ironworkers’ Journal, the basis 
being set forth. The sliding scale begins to operate 
as from the lst of January, 1902, and continues in 
operation until determined by three calendar months’ 
notice on either side after the expiration of the current 
year. One of those gratifying ceremonies which too 
seldom occur is reported in the Journal—namely, a 

resentation from the workmen to the manager of a 

rm, on his retiring from his post at the Rise Carr 
Rolling Mills. The presentation was a tea and coffee 
service, and a ring for the manager’s wife. This 
good feeling is one of the results of the working 
of the North of England Conciliation and Arbitra- 
tion Board. The two incidents above recorded 
show that the men’s faith in the principle of con- 
ciliation has not abated. A rather curious dispute 
case was heard at the Darlington County Court, the 
firm being sued for a week’s wages in lieu of notice. 
The defence was that the man refused to do the work 
he was ordered to do by the manager. The explanation 
was that a dispute had arisen in the works as to 
wages, and the dismissed man stated that if he had 
done as ordered by the manager he would have been a 
** blackleg,” as it was not his proper work. The Court 
decided in favour of the man’s claim for a week’s 
wages. 





The Parliamentary Committee of the Trades Con- 
gress have sent out an important circular on ‘‘ Educa- 
tion and Picketing.” The former subject need not be 
dealt with here, but the question of F ec is 
relevant. The circular refers to the Taff Vale case 
and the decisions inthe House of Lords. The matter 
of picketing was specially referred to the committee by 
the Swansea Congress, and the advice of counsel has 
been taken on the subject. The circular states that a 
way will be found to safeguard the funds of the unions, 
without any essential change inthe rules. As regards 
picketing, a Bill has been prepared, which Bill will be 
submitted to the Labour and other Members of the 
House of Commons. It is also proposed to raise a 
debate on the decision in the Taff Vale case in Parlia- 
ment. The circular is said by the committee to be 
‘* important ;” but in reality little is eaid except that 
the matters are under consideration. The trades are 
not told anything as to how the funds are to be 
safeguarded, nor as to the provisions of the Bill on 
picketing. The sooner the views of the committee 
are known the better. No Bill can be carried which 
is sprung upon the House of Commons. The more it 
is threshed out before it comes on for debate the better. 
In fact, this ought to be done ere the Bill is finally 
submitted to the Houre, for then, if badly drawn, it is 
difficult to amend it without the danger of losing the 
Bill altogether. The best chance for a Bill to pass is 
to let the employers know its provisions, and get their 
criticisms upon them before final committal to the 
judgment of Parliament. Besides, the time of this 
session will be cut short by the Coronation, co that 





promptitude is essential in such a matter. 


In the Wolverhampton district the complaint of 
producers of iron is that ‘‘ high wages,” coupled with 
the dearness of coal and raw material, are the main 
causes why rolled iron maintains its price, without 
concessions to customers. Certainly ‘high wags” 
ought not to be put forward as a factor, inasmuch as 
wages depend upon prices, the former being regulated 
by the latter. Such complaints may-lead the men to 
consider the question of prices—how regulated ; in 
which they have no voice. The slight improvement 
noted last week has been maintained, but the iron 
and steel trades have scarcely got over the stoppages 
and interruptions of Christmas and New Year's Day. 
Belgian iron has advanced in price, and is therefore 
less a competitive factor than it was. The same 
applicts to German-made steel. There has been a 
better demand for galvanised sheets for Australia 
and the Cape. The engineering and allied industries 
remain about the same, but with a slight tendency in 
some branches to slacken off. The hardware indus- 
tries are jin a similar position, But on the whole both 
the heavier and the lighter industries keep fairly 
well employed, all things considered. 





In the Birmingham district a better tone has teen 
manifest, but new business in the iron trades is re- 
ported to be scarce. Nevertheless buyers whose 
contracts have run out have been obliged to book at 
present rates, as they see no prospects of lower prices. 
An improved trade with South Africa is reported, 
especially for girders and heavy ironwork. The 
Australian colonies are-also buying more freely. 
There has been a better inquiry for sheets. The 
engineering and allied trades continue much the same, 
with just a perceptible slackening off in employment in 
some branches. It is the same in the other iron, 
steel, and metal-using trades, but on the whole the 
position is not discouraging. 





The position of the engineering trades throughout 
Lancashire varies somewhat in the several chief centres, 
and also in some sections ; but on the whole there is, 
perbaps, a slight improvement. In some of the struc- 
tural branches more work has been given out, and elec- 
tric crane builders mostly continue fairly well engaged, 
with new orders coming forward pretty freely. The 
activity in all branches of electrical engineering bas 
been well maintained, and also in locomotive building. 
In the machine-tool-making branches slacknegs seems 
to be steadily increasing. In the textile-machine- 
making industry, the spinning branches continue to be 
exceedingly short of work, but in the loom sections an 
improvement has been manifest. General engineering 
is quiet in most districts. In the iron and steel trades 
business continues quiet, and somewhat uncertain as 
to prices. There is a keen competition for orders as 
they come into the market, and probably some have 
been taken at low rates. The finished-iron trade is 
more or less depressed, and the steel trades irregular. 


When the “ play-days”’ were decided upon and in- 
stituted in the South Wales and Monmouthshire coal- 
fields a doubt was expressed in ‘‘ Industrial Notes ” as 
to whether Mr. W. Abraham, M.P., the Secretary of 
the Association, and one of the men’s representatives 
on the Conciliation Board, would approve of the policy 
—he being at the time in the United States. He has, 
since his return, expressed himself adversely to the 
policy. It seems only to have, so far, arrested prices 
as to give additional profits to coalowners and mer- 
chants, the losses falling upon the miners by abstention 
from work. No decisions have as yet been reported 
by the courts on the question of breaches of contract. 





The movement for a minimum wage of 24s. per week 
for all labourers employed by the Government has won 
Over some important converts. The Mayor of Wool- 
wich presided at a public meeting last week, supported 
by a dozen members of the Borough Decnell when 
r. Robson, K.C., M.P., supported a resolution for 
—— week as the minimum wage for 48 hours per 
week. 





Mr. Alexander Wilkie, secretary of the Associated 
Shipwrights’ Society, repudiated the charge of restric- 
tion of output on behalf of his association at a public 
meeting held in Newcastle last week. He had, he 
said, visited most of the chief shipbuilding centres in 
the world, and declared that the British workmen 
could hold their own anywhere. 





The proposal to increaee the contributions from 6d. 
to 9d. or ls. per week has been rejected by the York- 
shire Miners’ Association. The benefits were to be corre- 
spondingly increased if the contributions had been 
a For the present the old rates remain in 
orce. 

In the Northumberland coal trade the wages of 
deputies have been reduced by 4d. and the mechanics 
by 3d. per day, to take effect on and from the 3rd and 





10th of this month respectively. 
Some 1600 miners and others have been thrown idle 
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at the Llannilleth Colliery over a dispute as to work- 
ing a single shift. 





A dispute seems to be threatening in the building 
trades of London, mainly, it is said, on the question of 
working rules. Ata meeting of employers held last 
week it was resolved, so it is reported, to take the 
opinion of employers generally as to the date for termi- 
nating all agreements now in force. It is to be hoped 
that negotiations will avert a strike or lock-out, 





BOILER EXPLOSION AT OLDHAM. 


A FORMAL INVESTIGATION was recently held by the Board 
of Trade at the Oldham ‘Town Hall with regard to the 
circumstances and cause of a boiler explosion which 
occurred on October 31, at astable and piggery at Newark- 
street, Oldham, rented by Mr. John Eve, a cotton opera- 
tive. The Commissioners were Mr. Howard Smith and 
Mr. Matthew McIntyre. Mr. K. E. K. Gough conducted 
the proceedings on behalf of the Board of Trade. 

From Mr. Gough’s opening statement it appeared that 
the boiler was a very small one, of the vertical type, 
made of iron plates, only 4 in. thick, and was worked at 
a pressure of about 25 tb. Ib was used for supply- 
ing steam for the scalding of food for the pigs. The 
history of the boiler was rather curious. The date of 
make, for whom, and the name of the maker, could not be 
ascertained, but it was said to have been “‘ picked up” ab 
an auction sale in Manchester, some ten years since, by a 
machinery broker, who kept it for about five years, and 
then gave it to a man who had done some repairs for him. 
The boiler again and again changed hands, and eventually 
it was bought, at scrap-iron price, by a man named 
Wilson Barlow, who subsequently sold it for “‘a few 
shillings” to John Eve, who was a worker in a cotton 
mill, but who kept a pony and a few pigs on his own 
account. Barlow, who had had a little experience in the 
working of boilers, but was quite unable to calculate 
the safe working pressure of one, fixed the boiler 
in brickwork at Eve’s stable, and after it had been 
fitted with certain mountings, he pronounced ‘it safe 
for a pressure of 25 lb. on the square inch. He pre- 
viously tested ib up to 32 lb, and thought it would 
be safe at 25 lb. A plug was let into the top plate 
and was intended for the safety valve, being loaded 
by a lever and weight to about 34lb. On the night of 
October 31 a fire was put under the boiler so that it might 
be set to work, and when the pressure reached 17 Ib. the 
boiler exploded, with very serious consequences. The 
shed in which the boiler was placed was completely 
wrecked, and three men sitting there at the time were 
severely bruised and scalded, one of them dying at the 
infirmary a few days after. The owner of the boiler, John 
Eve, had only just recovered from his injuries at the time 
of the investigation, while the third man was still suffer- 
ing from the effects of the explosion. The pony in the 
stable was also killed. 

The boiler, Mr. Gough said, had been examined since 
the explosion by one of the Board of Trade engineer- 
surveyors, who reported that its construction rendered it 
totally unfit for use as a steam boiler, and it had never 
been intended for the purpose. A ‘‘ panting” action had 
been set up, and the pressure of 17 lb. was quite sufficient 
to destroy the boiler and cause a violent explosion. The 
steam gauge had been damaged, so that it could not 
be tested, and the safety valve was quite useless, 

Various witnesses were then called by Mr. Gough. 
One of them, Mr. Mark Garfitt, who bought the boiler 
some years ago, said that when he purchased it he 
believed it had been intended for use in connection with 
a lighting apparatus—the ‘‘Lucigen” light. It was 
never intended to be used asa steam boiler, but merely 
to be worked at atmospheric pressure. 

Another witness, Wilson Barlow, card-room hand in a 
cotton mill, deposed to having bought the boiler for 53. 6d. 
and ‘‘drinks.” After buying it he fixed it up and fitted 
it with pipes and a steam-pressure gauge for John Eve, 
for the a of cooking food for his pigs. He did not 
load the safety-valve to any particular weight, or to blow 
off at eof particular pressure; but he tested ib up to 
32 lb., and as it did not burst, he thought it might safely 
bs worked up to 25 1b. He had no idea what weight was 
on the valve. 

Mr. Howard Smith remarked that this was very reckless 
conduct. Witness might not only have killed himself, 
but also all the other men. 

John Eve, owner of the boiler, in the course of his 
evidence, said he thought the boiler was safe, and relied 
upon Barlow’s knowl ge of boilers and engines. He did 
not know much about them himself. 

Mr. Howard Smith remarked that he woadered what 
Eve would say if the boiler blew up at the mill where he 
was employed. Every precaution was taken for the safety 
of these men under the Factory Acts while they were in 
the mill, and then they went and ran these risks outside. 

Mr. Walter T. Lewis, engineer-surveyor to the Board 
of trade, preserited a report and drawings, giving a de- 
scription of the boiler, and particulars of the rupture. 
The bottom plate appeared to have been blown out, and 
this was simply due to an excessive pressure of steam. 
The boiler was not fit for any useful pressure. It would 
have done for a water or an oil cistern or for compressed 
air, but as a steam boiler he would not have allowed it to 
be used under any consideration. The plates were far 
too thin, being only 3 in. in thickness. 

After the examination of the witnesses, Mr. Gough ad- 
dressed the Commissioners and submitted the following 
questions, on which he asked for their judgment : 

. 1. Whether, having regard to the design of the boiler, 
1b was fit to be used under steam pressure ? 


2. Was the boiler sold by Mr. Drousfield to Mr. Wilson 
Barlow as old iron ? 3 

3. Mr. Wilson Barlow received any mechanical 
training, and had he the knowledge and experience neces- 


inch, and, if so, was the boiler fit for that pressure ? 

5. Did Mr. Barlow fit the boiler with proper mountings, 
aud, if so, was the safety valve properly designed and of 
sufficient area, and was 1b in proper working order? 

6. Did Mr. John Eve cause the boiler to be examined 
by a competent person before purchasing it or before 
working it, and, if not, was he justified in working the 
boiler without such an examination having been made ? 

7. Did Mr. John Eve take proper measures to insure 
that the boiler was being worked under safe conditions ? 
“< What was the cause of the explosion and loss of 
ife ? 

9. Was the explosion caused by the neglect of Mr. 
Wilson Barlow and Mr. John Eve, or was it caused by 
the neglect of either of them ? 

Mr. Howard Smith said that the measure of blame to 
be attached to the parties named had caused the Court 
a good deal of anxiety. This was an important case as 
illustrating the extreme danger to which some men, who 
were guarded while at their own work in the factory, 
exposed themselves and risked their own and other 
persons’ lives outside. : 

Mr. Gough remarked that they naturally felt anxious 
to find some excuse for these men; but it appeared to be 
impossible to find any excuse for the conduct of one of 


sary to determine the safe working pressure of the boiler? | 
4. Did Mr. Wilson Barlow sell the boiler to Mr, John | 
Eve as fit for a safe working pressure of 25 lb. per square | 





infer that for that reason they are impracticable, or in 
any way inferior to the more usual types. One or other 
of them may event , aided by especially opportune 
circumstances, be brought—or forced—into extensive use, 
and then, if actually an improvement, will become in- 
corporated in the generally accepted ty The element 
of chance in matters of this sort has of late years made a 
deep impression upon the writer. Having taken for 
very long time an especial interest in dynamo design, it 
has nevertheless not been practicable, for long intervals 
a for him to give it his undivided attention ; and 
it has been interesting, although rather discouraging, to 
find such deep-rooted conservatism in this branch of an 
industry generally believed to be characteristic through- 
out by abnormally rapid development. Ib has never, 
to the writer, seemed necessary to resort to the special 
features referred to above, since there has always hen, 
and is still, ample room for improvement in the ordinary 
type; sufficient room, he believes, to very greatly 
modify our views as to what should constitute a first- 
class dynamo. 

The writer has been led to these reflections, as already 
intimated, by the realisation that his ideal of a system of 
dynamo machines—or rather that approach to it which it 
would at first sight seem so 7 simple and 
rational to carry out, and so highly desirable, as well from 
the broad commercial as from the technical standpoint— 
remains year after year apparently almost as far as ever 
from accomplishment. In individual machines one may, 
by the greatest persistency, manage to arrange to geb one 
or the other feature introduced, and occasioually such 


| features find favour and become more or less widely 


them—a man of no mechanical training, such as would | 


fit him to do what he had done in this case ; otherwise | 


he would not have allowed it to be used as a steam boiler. 
With regard to Mr. Eve, he had been injured by the ex- 
plosion, and had already been severely punished. 4 

At this point the Court was adjourned, the Commis- 
sioners in the meantime going to the works so as to make 
an inspection of the exploded boiler. 

On re-assembling Mr. Howard Smith gave judgment. 
He made a careful review of the evidences, and said that 
the Court found that the explosion was caused by over- 
pressure of steam. In reply to the questions put by the 
Board of Trade they had to state that, having regard to 


the design of the boiler, it was not fit to be used under | 


steam pressure. The boiler had been sold as old iron; 


Wilson Barlow had not received the necessary mechanical | 


training ; he sold the boiler as fit for safe working at 
25 lb. per square inch; he did not fit the boiler with 
proper mountings ; and, further, the Court found that 
John Eve did not cause the boiler to be examined by a 
competent person, nor did he ensure its being worked 
under safe conditions. 

Both Eve and Barlow were to blame for the explosion. 
The conduct of Barlow, the Court considered, was most 
reprehensible. He had acted in a reckless manner in 
assuring Eve that the boiler was fit for a pressure of 
25 1b. He had given his evidence fairly and intelligently, 
and the Court had no doubt he had acted in ignorance, 
but this they could not be expected to regard as an excuse, 
and they must order him to pay something towards the 
costs of the inquiry. Eve also was guilty of negligence 
and should not have trusted to Barlow; but in view of 
the loss he had already sustained, the Court would not 
order him to contribute any of the costs. 

In reply to Mr. Howard Smith, Barlow said he could 
not pay anything. He had five children to support and 
was in the unfortunate position of having a wife who 
lefthim a year ago, after drinking all she could get hold of. 

Mr. Howard Smith said that both he and his colleague 
regarded this as a very important case, as illustrating the 
danger attending the use of boilers by persons whom he 
might designate as casual steam users ; and they desired 
again to bring prominently forward the necessity that 
such persons, above all others, should not be allowed to 
work such a boiler until it had been examined and ascer- 
tained by a competent person that it could be worked 
with safety. Barlow, Eve, and the unfortunate man who 
was killed, worked in cotton factories where the Legisla- 
ture insisted that every precaution should be taken for 
their safety as regards the boilers, and yet they exposed 
themselves voluntarily and recklessly to the risk of an ex- 
plosion by fixing and working such a dangerous little boiler. 
The Commissioners trusted that other people in a similar 
position, who were laudably trying to add to their 
means of livelihood by some independent work in which 
steam vessels were used, would take warning by this 
explosion, and not use any boiler until it had been 
examined by some competent person. As already stated, 
no order would be made in this case against John Eve; 
but Wilson Barlow, Mr. Howard Smith said, would have 
to pay to the Board of Trade the sum of 2/. towards the 
costs of the investigation, The total costs, Mr. Gough 
said, would amount to about 100/. 





THE LIMITS OF COMMUTATION.* 
Modern Commutating Dynamo Machinery, with Special 
Reference to the Commutating Limits. 

By H. M. Hopart, M.1.E.E. 


Or recent years the improvements in continuous-current 
dynamos that have received the greatest attention have 
generally related to some strictly radical departure from 
the straightforward type, such as to magica windings, 
to divided poles, to reversing lugs, and to many other in- 
teresting and often fairly effective devices. 

_ Although none of these have, as yet, become exten- 
sively introduced, it would be by no means correct to 
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adopted; much more generally, whatever their merits, 
they are laid aside, frequently from no deeper motive 
than from a consideration of the commercial expediency 
at the moment, modified by a conservative tendency to 
retain old types as long as practicable. It is proposed 
in this paper to set forth certain views regarding the con- 
tinuous-current dynamo-electric machine. No features 
of very especial novelty are claimed. The designs de- 
scribed do not depart radically from machines at present 
on the market ; but to construct a consistent system, em- 
bracing machines of all the various ratings required by 
a single manufacturing firm for successfully entering the 
field, is another matter altogether from designing a single 
excellent dynamo; and it is from this broad point of view 
that it is proposed to discuss the subject. 

_ The first point to be emphasised is the poiooneniing 
influence which the normal voltage of a machine shoul 
have upon its proportions. Contrary to the ruling ten- 
dencies, there should, in many features, be greater 
differences between a 500-volt and a 100-volt machine 
for the same output and speed than between two 
machines of the same voltage and very different outputs. 
Of course, this has been recognised for a long time, 
and one very often sees instances where the design 
is correct, considered from the standpoint of the rated 
voltage. But concerns standardising lines of compara- 
—— small machines of many listed ratings, from very 
small sizes up to 100 kilowatts or even higher, are reluc- 
tant to admit the economy of fully observing this prin- 
ciple. So comparatively recently as eight or ten years 
ago there were but very few exceptions to the custom of 
using, for a given output and speed, the same magnetic 
circuit, the same armature spider and commutator shell, 
and often even the same armature coils and the same 
commutator segment, for 500, 250, and 125 volts. In 
those days great confidence was still felt in many 
quarters in the possibilities of double, triple, &c., wind- 
ings, both two-circuit and multiple-circuit, in cross-con- 
nections, in interpolated segments, and in other devices 
which work out very satisfactorily in the calculating and 
draughting offices, end especially in theshop. The writer’s 
own opinion is that most of such windings are distinctly 
inferior, Firms have been heard of who assert that the 
results in the testing-room and after installation are in 
every respect beyond criticism. It is, nevertheless, not at 
all exceptional to learn, at a later date, of their having 
discarded these methcds. The writer most certainly be- 
lieves that the simplest windings are in the end by far the 
most satisfactory, and that by making suitable use of 
them they suffice for all ordinary requirements. But in 
those days, with all these special windings and connec- 
tions to choose from, nothing was easier than to arrange 
that, for instance, the four-pole dynamo for 500 volts 
should have a two-circuit single winding, the 250-volt 
machine should have the same winding connected as a 
four-circuit single winding, and for 125 volts the dynamo 
could be connected up into a four-circuit double winding 

As to the commutator, there then existed various rules, 
with which it was known to be very desirable to comply ; 
but these offered inconveniences, and it was sometimes 
decided to use the same commutator for all three voltages, 
carbon brushes—then more of a novelty—for 500 volts, 
and copper brushes for 220 and 125 volts. Just why it 
should have been expected that copper brushes vaio § be 
much more practicable for these lower voltages, it is not 
now so easy to imagine, but it must be remembered that 
the standard of excellence was at that date altogether 
different from the standard of to-day. A commutator 
which, when running with load, could be described as 
anything less than very hot was then decidedly the 
exception ; and as to sparkless collection of the current, 
machines in those — termed excellent would to-day 
never leave the manufacturer’s shop. The practicability 
of shifting the brushes in proportion to load was, in the 
case of generators, only just beginning to be questioned, 
and large machines in which overloads could be thrown 
off with impunity were not easily to be found. 

There is a remarkable persistency in old types, and 
even in the latest product of the foremost manufacturers 
of the present day one has no difficulty in finding numer- 
ous traces of these ideas. One pon encounters low- 

































































198 ENGINEERING. Fes. y, 1983, 
— =— —— 
TABLE II.—(METRIC MEASURES). 
| | | | | | | 5 _ | 2 “ | . | . . “ Pm * 
is | \a. ls ite ik la | 2 jpeg] $828 (8 18 | 8 
gi#/> | | laf i  igg |e |, 1S | Ey [783 68538 |g = 
o . } | 8 . | 

3s 8/8 eee Sz 2 elegl |= |tog gies 88 ste ag S4/E a 
& Ble ailpiai|pai/el/ri[ala| nr iaim) on [ok esis. is 88,2 | 2 se i°e!| 888 | ale | <2 
Ss @ - . | | | ° » 1° Blas & - o 3 | a | o & »= S558 2» 38 «8 
» 3/28) « | gee iSuies | & 2) sé | S| 3 |sa Bau BS |gk oS | Be 
Z e/ce § | | ae ez esa gad gece) 3 2 Es 28s Gees ae) Se | S2 
2 © Sis es@ Et esiste as gai s-| Bo] 205) Poos (Bs) #5 138 

= « se is = i | =| & | | ss = is = | @ l= 
be 3 an | s | | Sse 5A chad abel Ib iam Z>| B | a Zs & as hades a> gO | -o 
arty Megnciiens! emiehend BA Ee (ONAL Be AK DOR, REE ahaa peel wes sal Berea Hey: «nay tp ewaregh Weer one Regen prc! peace bemercane pene ae ary peers BE TS bane rall |n-covrtaeat Nenemarammeal 
6 s0| 580 115 186 1650 1300' 740) 610 1325 | 340] 660 620 330 215 1350' 125 | 8|10/ 80 | 155| 190 €0 | 162 | 230, 20| 7.2 290 | 8/111) 27 
6 8 | 580 230 1866 1650 180 ' 740 | 610 1325 | 390 610 620 430 |250 1350 170 5 | 10 | 108 | 170/190 96 | 10.4 | 20.5 384 4.2 190 8 | 12 ic £3 

6 80| 580! 550 1366 1650/1300, 740| 610 1325 | 420] 580, 620 500 |400 | 1350 282 | 6 | 10 | 200 5 190 102 | 11.5 | 19.0 510) 3 120 |10| 63} 1 
8 100} 500 115 1585 1900 1500| 900| 710 1450| 370| 730 710 395 |199| 1470 125 | 3/10, 80 | 130 | 210 102 | 145 | 30.0 | 408| 4.7 315 | 8/123} 23 
6 100 | 500 230 1685 1900 1500 900/ 710 1450] 420] 680 710 470 |260 1470! 165 5 | 10| 104 | 175 | 210 108 | 11.8 | 30.0 | 492| 44 | 230 | 8| 12 | 16 

6 100} 600 £50 1585 1900 1500 900 | 710 | 1450 | 460] 640 | 710 550 |420 1470; 248 | 6 10| 160 | 282 | 210 114 | 11.4 | 225 | 570| 32 1600 |10/ 8 | 4 
8 125 | 450 115 1818 2210 | 1740 | 1070 | 790 1650| 395| 875 | 720 370 |200 1660, 125 3/10| 80 | 152 | 112 | 14.0 | 30.0 | 336] 67 350 | 6/117] 31 
6 1% | 450 280 1813 2210/1740 1070| 790 150 | 445] 825 | 720 460 300 1660, 160 6/|10| 99 | 195 | 235 130 | 110 | 20.0 | 390| 5.6 0 | 6/117) 21 
6 125 | 450 | £60 1813 | 2210 | 1740 1070 | 790 1650 | 485] 785 | 720 550 /435 1680) 220 6 | 10 | 144 | 285 | 235 156 | 10.6 | 25.0 | 624 | 31 170 | 8) 86) 12 
8 150 | 425 115 2114 2470 | 2030 1200 | 840 1735 | 890] 910 | 770 350 [275 1740 125 4 10/ 77 | 154 | 260 120 | 14.0 | 32.5 | 360) 69 400 | 6 | 122 | 3.7 
8 150 | 425 | 230 | 2114 | 2470 | 2030 1200} 840 1735] 450] 880 | 770 475 |300 1740, 160 65 10; 99 | 165 | 250 144 | 12.0 | 880 676) 3.7 275 | 8/116 | 18 
6 150 | 425 | 550 | 2114 | 2470 | 2030 1200 | 840 1735| 500] $30} 770 580 '330 1740 220 | 6 10 | 126 285 | 250 168 114 | 96.0 672) 32 170 8 9 | 14 

' 





voltage machines in which the commutators are any where 
nearly so liberally proportioned for their requirements, 
from the heating standpoint, as in machines for high 
voltage. On the other hand, the machines for high volt- 
age have not by far soliberal a factor of safety, as regards 
int ulation, as have thoee of lower voltage ; and the former 
have, as a rule, disproportionately greater losses in the 
armature windings and core and in the field spools, and 
often are rated at a higher speed, to avoid the difficulty 
uf having a proportionately greater number of arma- 
ture conductors, with the attendant increase in space 
due to the greater subdivision and to the higher in- 
eulation requirements. It would appear to be quite 
correct to permit these tendencies to a certain extent, as 
a concession to the expenses of manufacture, but certainly 
very much more regard should be shown than is now the 
case to the designing of machines with reference not only 
to * lee capacity, but to the voltage and amperage 
as well, 

There ir, howevir, one point possessed in common by 
machines of greatly different voltages, but for the same 
output and speed—namely, the mechanical energy to be 
transformed into electrical energy, or vice verséd. Hence 
it would seem natural and desirable that base, stands, 
bearings and shaft should be identical for all voltages. 
By the methods now to be described this may readily and, 
the writer believes, most economically, be obtained. 

Numerous tests have satisfied the writer that the mag- 
nitude of the reactance voltage per commutator segmenb 
is of the very first importance in determining the per- 
formance of the machine from the commutating stand- 
point. It is of far more importance to have low react- 
ance voltage per segment than to have low armature 
strength, as ex pressed in ampere-turns per armature 
pole. In fact, it is nowadays the writer’s practice— 
speaking broadly—to make the armature strength as high 
as —— £0 long as this is consistent (and it gene- 
rally is) with low cost of effective material, with practi- 
cable ge of field, armature, and commutator, 
and, above all, with obtaining minimum reactance voltage. 
The writer would be inclined, from this rough, practical 
standpoint, to estimate the harmful influence of armature 
strength upon commutation as proportional to, ab most, 
the square root of the armature ampere-turns per pole. 

Next should be pointed out, that the higher the voltage 
the more is the least practicable thickness of the com- 
mutator segment apt to be the limit in determining the 
number of segments per pole-piece, and hence the number 
of armature-turns or coils per pole-piece. This considera- 
tion, together with the greater proportion of the avail- 
able space on the armature periphery, which should in 
the 500-volt machine be rere to insulation, and the 
greater cost of the labour associated with the windings 
and insulation, make it much less practicable to have so 
high armature strength in a high-voltage as in a low- 
voltage machine. 

But, on the other hand, in the high-voltage machine 
the commutator’s duty (because of the low anger is 
light. It requires to have devoted to it but a small por- | 
tion of the distance between bearings, thus leaving ample 
room for employing, for high voltages, a weak armature 
(as expressed in ampere-turns per armature pole), but one 
occupying, owing to the consequently greater necessary 
cress-section of its magnetic circuit, a large proportion 
of the total distance available between bearings. 

A still more influential consideration tending towards | 
widening of the armature proper in the high-voltage 
dynamo, is that the centrifugal force at the commutator 
periphery limiting the commutator circumference, and the 
thinness of the segment limiting the total number of 
segments, one should, in order to obtain a sufficiently 
large number of segments to ensure a low reactance 
voltage per segment, employ fewer poles in the —_ 
voltage dynamo than in that for lower voltage. And that 
is precisely what one wants for other important reasons 
—namely, from considerations relating to the design of 
the commutator—since the high voltage (low amperage) 
commutator comes short enough even with few poles; but 
it is only by means of comparatively many poles that we 
secure—with low voltage (high amperage)—machines o 
desirably low amperage value of the current per set of 
brushes, to permit of a reasonably short commutator. 

Now, as to the most desirable commutator diameter, the 
writer believes that the limiting — speed should 
be set very high. Especially on the diameters 
occurring in direct-connected units there should be no 





difficulty, since for a given peripheral speed the centri- 
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fugal effects are inversely as the diameter. In any case, | mum thickness of segments being the limit). For low- 


f/ it is purely a question of using a sufficiently liberal | voltages machines the necessary radiating surface for trans- 


mitting the high current is the limit, and the greater the 
diameter the less need be its axial length, Hence, 
governed by these two considerations, it is 


amount of material in the mechanical construction of the 
foundations, base shaft, and commutator, to ensure a per- 


fectly true, continuous commutator surface, absolutely airly logical 


for all volt- 


free from any vibration whatsoever. For a high-voltage | to choose the same diameter of commutator 
machine, a large diameter enables the resistance voltage to | ages for a machine of a given output and speed. It s 
be maintained low, in virtue of the large number of seg- | furthermore, very practicable to also employ for all ra 


ments per thereby secured (the permissible mini-' ages the same diameter of magnetic yoke, of bore and 
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armature laminations, the variations with the rated volt- 
age being limited to width of magnetic circuit, of arma- 
ture core and of segments, as well as to windings, to num- 
bers of slots and , and to the number of poles. 
As at first stated, essentially mechanical parte—base, 
stands bearing and shaft, as well as distance between 
bearings—are entirely independent of the voltage, so 
that absolutely the same drawings, patterns, and castings 
are used for all voltages. Since, of the variable parts, 
magnetic frame, armature punchings, armature spider, 
commutator spider and brush-holder supporting ring, the 
diameters are the same for all voltages, it is practicable, 
by the exercise of care and ingenuity, to arrange to use 
the same drawings, and substantially the same patterns, 
the latter being arranged for special modifications for 
being extended and shortened for the different voltages. 
This is roughly indicated in the sketches (Figs. 1 to 6), in 
which, however, no claim is made to have worked out the 
plans for interchangeability in correct detail.* The 
sketches in the figure relate to a line of four machines, by 
which it is proposed to illustrate the a of these 
principles. Each model is worked out for three dynamo 
voltages—115, 230, and 550. The number of poles, out 

pute, speeds, and voltages are set forth in Table I. 


Tabie I. 





Number of Pules for | Rated Output and Speed. 





} 








| | : Revolutions 
115 Volts. | 280 Volts. | 550 Volts. | Kilowatts. per Minute 
6 6 6 | 80 £80 
8 6 6 | 100 500 
8 | Oc) gan ees 450 
8 8 6 | 130 425 
| 


In Figs. 1 to 6, side and end elevations cf the 100- 
kilowatt model are given for each of the three voltages. 
In Table IL., page 198, are set forth the leading dimensions 
and some other data for all the four machines of the series. 

Iv is proposed next to give, in a series of Tables, some 
further particulars of the designs. 























Taste VII. 





| | 
| ;, | Centrifugal Force at 
Peripheral Speed in the Periphery in 








| Radial Minutes per Kilogrammes per 
Kilowatte.| Depth of Second. y 
Gap (i Kilogrammes, 
Output. Milli. 
| metres). | arma. Commu- | Arma- | Commu- 
| ture. tator. | ture. | tator. 
80 60 | 225 18.5 ‘1390 | |b 
100 6.5 23.5 18.6 126 | 160 
126 6.5 | 26.5 18.6 | 122 90 
150 7.0 | 26.8 18.7 | 121 85 


i | | 





TaBLE VIII.—Armature Losses in Kilowatts at 
60 Deg. Cent. 


— : 
125 Kilowatts. 150 Kilowatte. 








80 Kilowatts. | 100 Kilowatts. 


o nt, eS ee os “it 4 eed! Set = 
Sislaldigiald sald i glelg 
e|s | 

S/8|8 8/818 & (8\81 a (86 le 
115 | 1.8 2.6 | 4.3/1.3 | 40 6.8 | 2.5 5.3 | 7.8 3.4/6.9 110.8 
280 | 2.0 | 2.8) 4.3/21/36' 5.7 13.4 5.0; 84 | 3.9/6.9 /10.8 
650 | 3.3 1.5 | 4.8 | 3.6 | 21) 67 8.9 4.5 8.4 | 4.3) 6.2 fees 





TaBLE 1X.—Commutator Losses in Kilowatts at 
60 Deg. Cent. 








| 


| 80 Kilowatts. 


| 
| 


| 100 Kilowa‘ts. | 125 Kilowatts. 150 Kilowatte. 
| | 


o | | | | a | | | | 
e| | a ae oe eed Be af 5 
SiSbla i Sio8lai' 38 [s8ial S eSlais 
°o = | = | nee | he= 
> |a-| 5 BaP) O | & RAO Bia") 5 | 6 
115 1.6/1.4 30/21/17) 38/25/22) 47/28/28) 6.6 
23(| 0.8 | 0.7 | 1.5 | 1.0 0.9| 1.9 |12/11| 23 1.4 | 1.8 | 2.7 
0.3 | 0.3 0.6 | 0.4 0.4 | 08 | 0.5 | 0.6 1.0 0.6 | 0.6 | 1.2 


o 
_3 





TaBLE X.—Field Copper Losses at 60 Deg. Cent. 


















































TaBLE III. | 
> Tae eee ae Voltage £0 Kilo- | 100 Kilo- 125 Kilo- 150 Kilo- 
Armature Ampere-Turns per Pole. é | watts. | watts. watts. watts. 
Voltage. Saas = 115 =| 860 1140 1400 1650 
8) 1¢0 | 125 1:0 230 840 1000 1350 1¢50 
Kilowatts. | Kilowatte. | Kilowatte, | Kilowatte. |. 1240 1450 1640 
115 5550 | 5700 00 ‘ ; 
230 pe 5220 ~—CsiYI;: 5580 Hi TaBLE XI.—Totul Losses at 60 Deg. Cent. in Kilowatts. 
650 ' 2050 2810 | 4000 51¢0 St —- 
pes us 80 Kilowatts. | 100 Kilowatts. | 125 Kilowatts. |150 Kilowatts. 
TaBLe IV. ar Ge Ria 15S HONS —-- ~——— 
See ees z/e/|Ss 3/8! le s 5 s | 
. . s | . 
Reactance Voltage per Segment. 2 g ‘3 a 3 3 a $ ‘3 ad ile| 3 a 
SsiSisisi/Sis' si[si€]/ S18i ais 
Voltage. Pe Re, Re Ort ee ee Caer ie 
83 100 125 | 150 es are es Pe PM Frys lioal ae lian 
Kilowatie, Kilowatt, | Kilowatte | Kiowatia, | ag6 4.8/0 18 Se 46) 101/78 (G1 ise ‘92| a3 Ira 
115 19 | 2.7 | 21 27 550 5.8 | 1.8 7.6 | 6.7 | 2.5 | 9.2 | 7.7 | 5.0 | 12.7 | 8.8) 6.8 | 15.6 
23¢ 2.0 | 265 | 26 2.8 —__—_— — 
” us | =e | os ad TaBLE XII.—Commercial Efficiencies at 60 Deg. Cent. 
TasBLe V. 80 Kilowatts. | 100 Kilowatts. | 125 Kilowatts. |150 Kilowatts. 
mn fac bamgaeiseed 
Average Voltage per Commutator Segment. 3 | Seok oe Uebel bape ee eal 
sl[diaisid fal a [sia] a ela) 
Voltage. ee ree a Rs ae 
| 80 100 5 1 leg: | 
_Kilowatta, | Kilowatts, Kilowatts, | Kowatts, | 23)91 1 90 7.7 00.7|902| 8&1 (00.0 802) 87.0 (90.8 90.0 7-0 
115 | 29 23 | 2.7 26 a (had iain nl Sa ‘oe 87.2 oe — 87.5 is tu ae 
230 3.6 ss | 686] 
550 6.5 5.8 | 5.3 | 4.9 





Current Density in Armature Conductors.—The cur- 
rent density in the armature conductors ranges from 390 
amperes per square centimetre in the 80-kilowatt ma- 
chine, down to 360 amperes per square centimetre in 
that for 150 kilowatts. 

Insulation and ‘‘Space Factor.”—By space factor for 
the slot is denoted the ratio of the total cross-section of 
copper in the slot to the area of the slot—i.e., to the 
product of its width by its depth. In these machines it 
is very uniformly as set forth in Table VI., wherein are 
also given the corresponding guaranteed insulation tests 
and, for the insulating materials employed, the required 
total thickness of slot insulation from copper to iron. 

It will be seen that the 115-volt armatures and commu- 


TaBLE VI.—Insulation and ‘‘ Space Factor.” 














| Guaranteed Insulation Thickness of | « Space 
Vultaze. |-Test from ig a4 to Iron |Insulation from Factor. ” 
jat 20 deg. C. for 1 Minute. |Copper to Iron. P 
115 2500 R.M.S. volts. 1.2mm, 53 
230 3000 PP ” ' 41 
550 es a pt ie 83 








The mica insulation between commutator segments is .76 milli- 
metres thick. 


_* In the sketches the brush-holder supporting rings are 
different for the three Mi po This also could have 
_ a by I yee peoporticning of, the width 
© magnet yoke, or by a speci -gear supportin 
frame fixed directly on the base. it amie as: 














TaBLE XIII.—Thermal Constants for all Four 
Machines. 


Watts per Square Decimetre Peripheral (Cylindrical) Radiating 
Surface at 60 deg. Cent. 











Voltage. | Armature. Commutator. Field Spools. 
115 | (About) 55 57 10 
230 » 40 10 
550 » 4 28 10 





tatora are run as high towards the heating limit as prac. 
ticable, in order to keep the machines down to the same 
overall dimensions as for the higher voltages. 

The commutators of the 550 volt machines are cooler 
than necessary, the limit, in their case, being the per- 
missible current density at the brush contacts, this being, 
for all voltages, taken at 5 amperes per square centi- 
metre. 

A rather interesting result in connection with these 
designs is that relating to the cost of “net effective 
material” per kilowatt. rS 

For the entire range of capacities (80 kilowatts to 150 
kilowatts) and voltages (115 volts to 550 volts) this varies 
but little from the average value of 16.3 mene kilo- 
watt, being (on account of the corresponding ra — 
independent of the rated output, and (on account of the 
basis of the design) practically independent of the volt- 
age, the variations above and below the mean value o' 
16.3 shillings per kilowatt being entirely irregular, and 
rarely over 7 percent. But the total factory cost will be 
less per kilowatt the greater the capacity, since in large 
capacities the “net effective material” constitutes a 








higher percentage of the total factory cost, 
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The basis on which the cost of ‘‘ effective material” was 
calculated is : 
Pence per 
Kilogramme. 
Armature copper 24 
Field Ad acre aap 24 
Commutator segments se ae 24 
Magnet yoke and cores (cast steel 

and wrought iron) ... ve Soh 4.5 
Pole faces (cast iron) ... ae sie 3.0 
Armature laminations (sheet steel) 3.6 


Although for the prevailing prices it was more econo- 
mical to employ cast steel for the magnet yoke, the 
writer would prefer cast iron, as he attributes great im- 
portance to stability. In some countries, the relative 
prices for these two materials would also make it more 
economical to use cast iron for the magnet yoke. 

The writer believes that—while not remarkably low— 
the cost of 16.3 shillings, when figured on this basis, per 
kilowatt of ‘‘net effective material” is, for designs for 
these ratings, speeds, and voltages, excellent for high-grade 
machines. The writer would have liked to give com 
tive figures of this sort for machines of various firms 
when based strictly on the same guarantees. It would be 
of great interest to know what others have accomplished 
in this respect. 

From 200 kilowatts upwards there has been, for the 
last two or three years, practically no demand for con- 
tinuous-current machines of less than 200 rated volts. 
Hence at present 115-vol) machines for outputs above 
200 kilowatts may be regarded as special, and the prin- 
— set forth need, in these larger sizes, only be con- 
sidered as applying to machines for 230 volts and 550 
volts. It is, however, not unlikely that with the increas- 
ing demand for electric energy for the various electro- 
chemical and electro-metallurgical processes, lower volt- 
age continuous-current machines of large capacities will 
again be required. But in all probability the great variety 
of voltages employed would necessitate their generally 
being special machines. 

(To be continued.) 





A Monster American Locomotive.—The American 
Locomotive Company has turned out from its Schenectady 
works the largest locomotive ever built in the United 
States. It is of the decapod type, and weighs 137 tons. 
It has ten driving wheels, and will be used in freight 
service in mountain districts on the Atchison, Toreka, 
and Santa Fé Railroad. 





Be.ai1an Merattureicant Inpustry.—The yrcdection 
of casting pig in Belgium in the second half of last year 
was 46,850 tons, as compared with 48,470 tons io the 
corresponding period of 1900. The production for the 
first half of 1901 having been 39,340 tons, the output for 
the whole of last year was 86,190 tons, as compared with 
88,335 tons in the whole of 1900. The production of 
refining pig in Belgium in the second half of last year 
was 99,000 tons, as compared with 155,149 tons in the 
second half of 1900. The production for the first half of 
1901 having been 79,195 tons, the output for the whole of 
last year was 178,195 tons, as compared with 305,345 tons 
for the whole of 1900. The production of steel pig in 
Belgium in the second half of last year was 241,350 tons, 
as compared with 320,168 tons in the correspondin 
period of 1900. The production for the first hal 
of last year having been 535 tons, the output for 
the whole of last year was 499,885 tons, as compared 
with 624,882 tons in 1900. The aggregate produc- 
tion of pig of all descriptions in Belgium in the second 
half of 1901 was accordingly 387,200 tons, as compared 
with 523,787 tons in the corresponding period of 1900. 
The aggregate output for the‘first half of last year having 
been 377,070 tons, the production for the whole of last 
year was 764,270 tons, as compared with 1,018 561 tons in 
the whole of 1900. Ib will be seen that production expe- 
rienced a considerable contraction last year. As regards 
tbe production of finished iron in Belgium, plates were 
made in the second half of last year to the extent of 36,280 
tons, as compared with 34,785 tons in the corresponding 

riod of 1900. The output for the first half of 1901 

aving been 33,380 tons, the production for the whole of 
1901 was 69,660 tons, as com with 73,572 tons for the 
whole of 1900. Other descriptionsof iron were ein Bel- 
gium in the second half of last year to the extent of 178,770 
tons, as compared with 129,737 tons in the corresponding 
see of 1900. The production for the first half of 1901 

aving been 158,015 tons, the output for the whole of 
1901 was 336,785 tons, as compared with 284,591 tons in 
the whole of 1900. Iron of all kinds was accordingly 
made in Belgium last year to the aggregate extent of 
406,445 tons, as compared with a corresponding produc- 
tion of 358,163 tons in 1900. As regards steal, ingots, 
&c., were made in Belgium in the second half of last year 
to the extent of 275,400 tons, as compared with 057 
tons in the corresponding period of 1900. The production 
for the first half of last year having been 251,270 tons, 
the output for the whole of 1901 was 526,670 tons, as 
compared with 655,199 tons in the whole of 1900. Steel 
rails, om &c., were made in Belgium in the second 
half of last year to the extent of 270,250 tons, as com- 

red with 256,206 tons in the second half of 1900. 
The roduction for the first half of 1901 having been 
240,606 tons, the output for the whole of 1901 was 
510,845 tons, as compared with 568,539 tons in the 
whole of 1900. The eral conclusions to be drawn 


f | from these figures are that there was a great falling-off in 


the production of pig of various kinds in Belgium last 
year ; that the uction of finished iron showed some 
progress ; but that this was off-set by a decline of nearly 
corresponding importance in the out-turn of casting and 
finished steel, 
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LAUNCHES AND TRIAL TRIPS. — 


A VERY smart piece work has just been tigre f 
accomplished by Messrs. Yarrow and Co., Limited, 
Poplar, who launched the Japanese torpedo-boat de- 
stroyer Kasumi on January 23, sent her on a preliminary 
trial on the following day, and on the 29th—within a week 
of the launch—put her on her official trials, which consisted 
of a three hours’ continuous run, with a load of 40 tons 
on board, the speed being ascertained by six runs at 
the Maplin measured mile. The following is a record of 
the six measured-mile runs : 





: | | 
Air Pres- Revolu- First | Second Admiralty 








surein | tions per| Speed. | Me 
Stokehold. | Minute. | Mean. | Mean. Mean. 

in. | 

6 | 395.8 | 29.032 
} 30.969, | 

93 392.1 | $2906 | | |30. 92 

} 30.705} | 

9 | 3903 | 28.685 }\s0.981 | 31.075 knots 
\ 31. 087 on measured 

11 393.8 | 33.488 } (S1-161 mile. 
\ 31. 236 

11 398.1 | 28.985 } 31.315 
\ 31.3047 | 

1.2 4017 | 33802 





After these six runs were made, to ascertain the advance per 
revolution of the screw, a three hours’ trial was proceeded with, 
with the result that a mean speed, during the three hours, of 
31.245 knots was obtained. 


The Széll Kalmin, which is being constructed by Messrs. 
Wigham-Richardson and Co., Limited, to the order of 
the Royal Hungarian Sea Navigation Company ‘‘ Adria,” 
Limited, of Fiume, was launched on Wednesday, the 
29th ult. The steamer is a sister vessel to the Arad. 
recently completed by the same builders for the ‘* Adria” 
Company, being 375 ft. in length by 48 ft. beam. She 
is built to the highest classes in Lloyd’s Register and in 
the Austro-Hungarian Veritas. The propelling machinery 
consists of a set of triple-expansion engines, also being 
constructed by Messrs. Wigham-Richardson and Co., 
Limited, designed to drive the vessel at a good speed. 
The auxiliary machinery is unusually complete, and well 
adapted for working the vessel and her cargo quickly and 
with economy. 





The Tyne Iron Shipbuilding Company, Limited, Wil- 
lington Quay-on-Tyne, ask us to state that by inadvertence 
they gave the speed of the s.s, Merchant Prince as 10 
knots, instead of 12 knots, in the report of the trial trip 
of that vessel sent to us, and published on page 147 ante. 








Beietan Coat Exrorts.—The exports of coal from Bel- 
gium in December were 444,049 tons, as compared with 
414,587 tons in December, 1900. The aggregate move- 
ment for the whole of 1901 was 4,819,755 tons, as compared 
with 5,260,991 tons in 1900. The exports to France figured 
in — totale for 3,833,471 tons and 3,197,765 tons respec- 
tively. 


Montreat.—The following lines of steamers now trade 
to and from Montreal : The Allan line to Liverpool, Lon- 
don, and Glasgow ; the Elder Dempster line to Live 1, 
Bristol, and London ; the Donaldson, Thomson, Lord and 
North-Western lines to various ports in the United King- 
dom ; the Head line tc Belfast and Dublin; the Holme 
line ; the Furness line to London ; the Hamburg America 
line ; the Manchester line; lines to Antwerp and South 
Africa ; and the Franco-Canadian line to Havre. 





Great AMERICAN Citirs.—The number of new building 
permits granted in New York last year was 4107, as com- 
pared with 4777 in 1900. The number of permits granted 
last year in Chicago was 6035, as compared with 3554; 
in Philadelphia 10,884, as compared with 8438 ; in Pitts- 
burgh 3184, as compared with 2248 ; in Cleveland 3063, as 
compared with 2797 ; and in Minneapolis 3616, as com- 
pared with 3008. It is noticeable that the cost of the 
buildings authorised in New York last year was relatively 
much greater than in Chicago, Philadelphia, or Pittsburgh. 
The new structures authorised in New York in 1901 cost 
116,800,000 dols., as compared with 64.049,000 dols. in 
1900 ; while the buildings authorised in Chicago last year 
only cost 34,911,000 dols., as compared with 18,100,000 ; 
in Philadelphia, 29,519,000 dols., as compared with 
20,777,000 dols.; ana in Pittsburgh, 18,056,000 dols., 
as compared with 9,536,000 dols. 





Buast- FURNACES IN THE UNITED StaTes.—The new year 
has opened with a decided check in the output of the blast- 
furnaces in operation in the United States, the weekly 
productive capacity of the furnaces in activity being 
298,460 tons. At the commencement of 1901 the corre- 
sponding weekly productive cepacity was 250,351 tons ; 
at the commencement of 1900, 294,186 tons; and at the 
commencement of 1899, 248,516 toms. The weekly pro- 
ductive capacity of the furnaces in blast moved on as 
follows, month by month, last year: January, 250,351 tons; 
February, 278,258 tons; March, 292,899 tons; April, 
296,676 tons; May, 301,125 tons; June, 314,505 tons; 
July, 310,950 tons; August, 303,847 tons; September, 
299,861 tons; October, 307,982 tons; November, 320,824 
tons; December, 324.761 tons. The stocks of pig, sold 
and unsold, in the United States at the commencement 
of January were 216,137 tons, as compared with 223,462 
tons at the commencement of December ; 273,251 tons 
at the commencement of November ; 361,593 tons at the 
commencement of October ; 380,074 tons at the commence- 
ment of September ; and 387,324 tons at the commence. 
ment of August, 





THE LAW OF MASTER AND SERVANT. 

Wright v. Forth, Clyde, and Sunnyside Iron Companies, 
Limited.—In this case, which was heard by Mr. Sheriff 
Substitute Bell at the Falkirk County Court last week, 
the plaintiff sued the defendants for damages for the loss 
of an eye. According to the Scotsman (January 25), 
the pursuer had his left eye seriously injured by sparks 
of molten metal while drawing away his bogie from the 
furnace. Subsequently the sight of the eye was almost 
entirely destroyed. e alleged that there was negligence 
on the part of the foreman in the way in which he had 
“topped” the furnace, and also that the defendants’ 
works were ‘‘ defective,” inasmuch as the plates in front 
of the furnace were damp. For the defence, evidence was 
called to prove that thera was no negligence on the part 
of the foreman, and that he had proceeded to tap the fur- 
nace in the usual and proper manner, and that there was 
no damp on the plates in front of the furnace. In the 
course of his judgment, the Sheriff said that the defen- 
ders’ foreman was at fault in opening the furnace in an 
irregular manner, without looking to the possible conse- 

uences of his acts. He therefore found that the defen- 
ers were liable in reparation to the pursuer, under the 
Employers’ Liability Act, and assessed the amount of the 
repens damages at 125/. In the course of a long note 

e confessed to being puzzled with one point in the case 
—how the spark ever got into the man’s eye atall. He 
was walking away with his bogie, with his back to the 
furnace, and was, according to himself, about four yards 
from it when he was struck. The ways of sparks might 
be more or less erratic, but one could hardly attribute to 
them the action of an Australian boomerang, in which 
way alone it would seem as if the spark could have got 
where it did. There was some difficulty in estimating 
the pecuniary damage arising from the pursuer’s injury. 
Under an older law, the price of an eye was thé eye of 
him who put out the suitor’s eye. But that was obsolete. 
The pursuer was permanently injured. He thought 125/. 
a fair award in the circumstances. 

Warchousemen’s Union v. Thomas and Co.—This case, 
which was heard in the City of London Court on 
January 30, by his Honour Judge Rentoul, K.C., and a 
jury, involved an interesting question in relation to over- 
time employment. According toareport in the Standard 
(January 31), the action was brought at the instance of 
the Warehousemen’s Union by certain employés of the 
defendants for alleged wrongful dismissal. 1b appears 
that the workmen in question had been in the defendants’ 
employment for eight or nine months, during which time 
they were paid wages at the rate of 243. a week. Their 
hours were from 6 a.m. to 6.30 p.m. For some months, 
when they had been — to work after half-past ten, 
they had been paid at the rate of 44d.'an hour until the 
work was finished. A new manager appearing upon the 
scene declined to pay for overtime work, and dismissed 
such employés as would not work until their day’s work 
was tinished. In answer to the action for wrongful 
dismissal, the defendants, on the other hand, said it was 
not the custom to pay warehousemen or shop assistants 
anything for overtime when they were only required occa- 
sionally to work late. They felt that the men should do 
the work ungrudgingly, seeing that it was only a pressure 
of business which necessitated their staying late. 

Judge Rentoul, in summing up to the jury, pointed out 
that the case raised very important issues, and that while 
it seemed unreasonable that a man should be called upon 
to do practically any amount of overtime and get no pay- 
ment for it, the system of paying overtime frequently led to 
carelessness and laziness during the day. People in employ- 
ment could be very impudent, and at other times they could 
be put upon if they were too agreeable. ‘he jury found for 
the plaintiffs, and costs on the higher scale were allowed. 

McCorquodale and Co. v. Bennett and Hart.—In this 
case, which was heard by Mr. Chapman at Southwark 
Police Court on January 28, the defendants were sum- 
moned by their employers for having violated the terms 
of their indentures of apprenticeship. Mr. Minton Sen- 
house appeared for the employers ; Mr. Jones defended 
the accused. According to a report which appeared in the 
Times of January 29, the defendants were articled for a 
period of seven years from 1896, and there were cove- 
nants binding them “to do and perform the lawful com- 
mands” of the complainants, and not to absent themselves 
from work. In November last the plaintiffs desired to 
ascertain the cost of labour on individual jobs, for which 
purpose they instituted the docket or time-sheet. All the 
apprentices gg 2 the present defendants) refused to 
sign the docket. There was evidence to the effect that 
the firm treated their apprentices so well that those who 
were in their sixth or seventh year were receiving 10s. or 
1ls. wages and about 5s. bonus. In consequence of their 
refusal, the complainants declined to pay the bonus to 
them. The apprentices then declined to work until the 
bonus was paid, and on Dec. 21 they congregated together 
and madeso much noiseasto prevent the men from working. 

On being asked their reason for eS sign the 
docket, mgd replied that the only reason they had was 
that they thought their employers were going to use the 
docket for the purpose of seeing which of them did the 
most work, and they did not believe in working on the 
competitive principle. A director of the company ad- 
dressed them, but without effect; and later a letter was 
sent by a firm of solicitors to each of them, stating that 
unless they returned to their work and obeyed their em- 
ployers’ reasonable commands, proceedings would be taken 
against them to enforce the terms of the indentures. 
Ten of them had since returned to their work. 

Mr. Chapman: These boys have enjoyed a little revo- 
lution, but I do not think it is more than a boys’ caprice. 
They are most unjustified in refusing to obey this reason- 
able order, and, of course, their conduct afterwards can- 
not be upheld. I will make an order for the defendants 
to go back to their work and to be of good behaviour 


SOUTH AFRICAN DIAMOND MINING. 


THE famous company known as De Beers Consolidated 
Mines, Limited, has reported Ye se for the twelve 
months ending June 30, 1901. It appears that diamonds 
were sold by the company during the year to the value of 
4,628, 8452. On the other hand, the expenses of the year 
amounted to 2,194,2077. This amount included 150,217/. 
written off for depreciation of machinery and plant, 
152,500/. for redemption of part of the company’s deben- 
tures and obligations, and 235,448/. for interest on the 
same, leaving a profit balance for the year of 2,434,639/., 
increased to 2,887,9997. by sundry dividends, rent, and 
interest, and revenue from various sources. The dividends 
declared for the year absorbed 1,579,582. ; and, after 
provision had been made for insurance and other 
matters, a balance of 1,277,3427. was carried for- 
ward. The reserve fund, which stood at 1,179,557/. 
in British consols at the close of June, 1900, stood 
at June 30, 1901, at 1,102,903/., the reduction being 
caused by the fall in the market price of consols during 
the year. The stock of blueground and lumps on the Da 
Beers and Kimberley floors at the close of June, 1901, 
was 2,571,250 loads; at the Premier Mine, 1,393,963 loads; 
and at the Bulfontein Mine, 148,086 loads. The 
value of the first lot was taken in the accounts of 1s. 6d. 
per load, and the value of the second and third lots at 1s, 
per load. Since the close of June, 1901, a further con- 
tract has been entered into with the Diamond Syndicate 
for the sale of the company’s production of diamonds at 
a higher price than that embodied in a contract which ran 
out July 31, 1901. Under the new contract the com- 
pany has become a partner with the syndicate, and 
shares in any profit which may be realised by it. The 
average yield per load of_ blue grovnd and lumps 
from the De Beers and Kimberley mines last year 
was 0.76 carat, and the average value per carat was 
393. 7d. The average value per load for the Da Beers 
and Kimberley mines was accordingly 30s. 34. The 
average yield per load for the Premier Mine (Wesselton) 
was 0.295 carat; and the average value per carat for the 
Premier mine was 27s. 4d. The value per load for the 
Premier mine was accordingly 8s. 1d. During its past 
financial year, De Beers Consolidated Mines, Limited, 
purchased the claims of Mr. Leopold Herz in the Dutoit- 
span Mine for 12,0007. This purchase left the company 
the sole possessor of all the claims in the mine, except 
those owned by the Griqualand West Diamond Mining 
Company, which are leased to De Beers. De Beers 
Consolidated Mines Cold Storage at Cape Town and 
Kimberley has more than justified the expenditure made 
upon it. The works of a dynamite factory started by 
De Beers are a they have been greatly im- 
peded by the war. De rs holds 86,0002. in the Indwe 
Railway, Collieries, and Land Company, Limited, and it 
received a dividend last year of 1. per share. This 
dividend was paid in 3 per cent, Cape Government 
inscri stock, the Indwe Company’s railway having 
been sold to the Cape Government. De rs purchased 
in the course of its last financial year the rights of the 
Débris Concessionaires to débris under the control of the 
late London and South African Exploration Company ; 
the consideration for the transfer was 50,0007. De Beers 
also purchased at the same time certain prospecting 
rights on the same company’s estate owned by Mr. D. 
Francis, the consideration for these rights being 10,000/. 
Since the close of De Beers last financial year an agree- 
ment has been entered into by the life governors, by 
which they consent to commute their interest in the com- 
pany’s profits and receive in lieu thereof 160,000 deferred 
shares of 2/. 10s. each, as from July 1, 1901. These shares 
are non-transferable up to June 30, 1906. The share 
capital of De Beers stood, at the close of June, 1901, at 
3,948,955/., while the debenture debts of the company, 
and the undertakings associated with it, amounted to 
4,753,8002. The reserve funds, including 200,000/. repre- 
senting an insurance fund, amounted at the same date to 
1,373,4587. The .statement as to the valuation for 
account-keeping purposes of the blueground and lumps 
on hand at the close of June, 1901, was made in rather 
an airy fashion, but the item comes out at 269,946/. ; this 
appears to have been well within the mark, as the value 
indicated was little more than nominal. The working 
expenses of the De Beers and Kimberley Mines in the 
twelve months ending June 30, 1901, were 960,174/., 
while those of the Premier Mine were 238,546/., and those 
of the Bulfontein Mine were 96,1797. Ibis, perhaps, well 
to add that while the blueground and lumps on the floors 
at the De Beers and Kimberley Mines amounted at the 
close of June, 1901, to 2,571,250 loads, the corresponding 
total at the close of June, 1900, was 3,094,597 loads. On 
the other hand, the stock of blueground and lumps on the 
floors of the Premier Mine at the close of June, 1901, was 
1,393,963 loads, as compared with 1,340,313 loads at the 
close of June, 1900. 





New CoALFIELD.—A new coalfield has has been dis- 
covered in the district of South Worcestershire lying be- 
tween Chipping Campden and Moreton-in-the-Marsh. 
At the instance of the principal landowners—Lady North- 
wick and Sir P. Van Notten Pole—Mr. Freeman Mitford, 
an expert, has been employed, and he has reported that 
coal exists within workable distance of the surface. 





AMERICAN MINERALS.—The value of the mineral pro- 
duction of the United States for the first time exceeded 
the 1,000,000,000 dols. mark in 1900. This, of course, 
meant a great deal. The exact figures for 1900 were 
1,067,605, 587 dols., a gain of 95,704,693 dols., or 9.85 per 
cent., as compared with 1899. The corresponding gain in 
1899 over 1898 was no less than 39.20 per cent., so that 
mining industry has made astonishing progress in the 





United States during the last three years. 
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Comprmzep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 


mber of views given in the Specification Drawings is stated 
* ors Aa nee none are mentioned, the Specification is 


n 
not illustrated. : 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, ok” Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The a she edsortinoment of the aa ogee of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 
3818. A. E. Heck, Farmington, West Va, U.S.A. 


Cattle Feed Cutter. (6 Figs.) February 22, 1901.—This in- 
vention provides a cattle feed cutter of simple construction and 
which comprises a box having brackets arranged at an angle to 
each other, the inner arms of the brackets being secured to the box 
and provided with inwardly-extending transversely-disposed pro- 
jecting portions and depending vertical portions formed integral 
with the arms and located at the adjacent ends thereof. Inclined 

















braces are located at the outer portions of the brackets and ex- 
tend from the lower ends of the vertical portions to the outer ends 
of the outer horizontal arms, A stationary cutter plate is diagon- 
ally disposed and is secured at its ends to the transverse portions 
of the -brackets and rigidly ts them togeti cutter 
shaft is journalled on the outer arms and carries revoluble knives 
workable by gearing on a drive shaft carrying a flywheel. (Ac- 
cepted January 1, 1902.) 


ELECTRICAL APPARATUS. 


23,491. T. H. Minshall, Croydon, Surrey. Switches 
and Cut-Outs. [3 Figs.) December 22, 1900.—In order to 
extinguish the arc formed on breakage of a live circuit by means 
of a switch or fuse, according to this invention one or more of two 
or more solid insulating bodies are maintained in pressed contact 
azainst the fuse or one of the switch contacts when the circuit is 
closed in such manner that when the fuse breaks or the switch is 
opened the insulating bodies relatively approach each other and 























interrupt yw aie of the arc. The contact surface between the 
insulating bodies may be of extended length in order to avoid risk 
of burning. There are four claims, and the third is broadly for 
means for extinguishing the arc produced by the breaking of an elec- 
tric circuit, and consisting of a separator which is adapted, when 
the circuit is broken, to move into such a position as to interrupt 
the path of the arc formed on the breaking of the circuit. (Ac- 
cepted January 1, 1902.) 


23,432. W. R. Lambert and Veritys, Limited. 
Electric Bells. [4 Figs.] December 21, 1900.—An electric 
bell action according to this invention, and providing a repeating 








stroke soslow that the bell may be used for giving single-stroke 

pe sear —— ~. —— and a Mi trough-shaped armature 
oscillate between the pai 

Jonuary 1, HUE} pairs of magnet poles. (Accepted 


23,804. The British Thomson-Houston Compan 
Limited. (G. 0. Baker, New York City, U.S.A.) Eleetry. 
motor Systems. [4 Figs.1 November 23, 1901.—According to 
this invention, and in order that electrically-driven machinery 
may stopped very quickly, arrangements are provided by 


circuited (braking) generator the moment the circuit of its driv- 
ing current is interrupted. The invention is broadly claimed, 
and it is stated that any circuit breaking device, automatic or 
otherwise, can be used. The circuit-breaking device may be 
located at a distance and indirectly operated, but the short- 

















vention relates to wheeled gun carriages fitted with brakes of 
spade type, and its object is to provide a simple device by means 
of which the spade may be easily and —s thrown out of 
operation when the gun is limb up, an d in its inopera- 
tive position so that it may not be in the way when the gun is 
moved from place to place, this being attained according to this 























circuiting connections altering the motor to a hapa generator 

are preferably local. It is stated that in practice by this invention | 
a large printing Cpa can be brought from full speed to a dead | 
stop while its bed is moving through a distance of 6 in. One form | 
of switch apparatus by means of which the invention may be put 
into practice is described. (Accepted January 1, 1902.) } 


GAS ENGINES, PRODUCERS, HOLDERS, &c. | 
29. F. Lister, Keighley, Yorks. Explosion Engines. | 
(6 Figs.) January 1, 1901.—In explosion engines having two or | 
more cylinders, and in order that the compression of the explo- 
sive charge may be commenced ‘‘ with a less volume behind the 
pistons in the cylinders than is the volume of exploded gases | 
therein when said pistons have been forced and moved outwardly” | 
until one piston has uncovered the exhaust port, according to this 


KSA i 
SSA . 








invention the pistons are arranged in such a manner in relation 
to the crank axle and intervening pivoting points than one of the 
pistons moves in advance of the other, while the following piston 
operates in unison with or governs the exhaust. In the engine de- 
scribed the cylinders have an explosion chamber common to ooth, 
and the connections between the pistons and the crank comprise | 
a three-armed lever, guided in its movements by a rocking lever. 
(Accepted January 1, 1902.) | 


4228. C. G. Brett and F. Hennenberger, London. 
Gas ae. {1 Fig.] February 27, 1901.—According to this 
invention when a chimney is used with an incandescence gas burner 
and a larger supply of mixed gas and air is (owing to the increased 
flame surface combustion) therefore neceesary, a larger jet orifice 








bites 
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and mixing tube are employed. The invention is limited in the 
claim to a burner having a ‘‘ Kern” mixing tube and an “ elon- 
gated” chimney. In the drawing it will be seen that the burner 
head is cylindrical and the “ elongated” chimney is made in two 
sections. (Accepted January 1, 1902.) 


GUNS AND EXPLOSIVES. 


20,755. J. Fuhrer, Vienna, Austria. Detonating 
Composition. October 16, 1901.—The ——— according 
to this invention is intended for use in place of fulminate of mer- 
cury preparation for producing the initial detonation necessary 
for firing a charge of high explosive. The materials used are copper, 
ammonium nitrate, potassium nitrate, sulphur, and aluminium. 
One prescription specifies 30 to 40 parts of copper-ammonium 
nitrate, 42 to 25 parts of nitrate of potassium, 19 to 7 _ of 
sulphur, and 18 to 28 parts of metallic aluminium. (Accepted 
January 1, 1902.) 





which connections are made converting the motor into a short- 





4474. A. Reichwald, London, (Fried. Krupp, Essen, Ger- 
pade Brakes, [7 Figs.) March 2, 1901.—This in- 


many.) §; e 





turrets are not superimposed. 

together or separately by a single motor. 
mounting the two turrets one a 
tection for the ammunition supply and for the 


of great importance a 
time the two turrets may be operated independently if desired, 
and the heavy guns may be trained u 
lighter guns upon another. (Accepted January 1, 1902.) 
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invention by pivotally attaching the spade to its support by means 
of an eccentric bolt, so that the position of the spade can be 
altered by turning the bolt. The pe and spade-carrier are 
provided with lugs and recesses, which can be caused to mutually 
engage by turring the eccentric bolt by means of an operating 
handle which becomes automatically locked when in the coupled 
position. (Accepted December 27, 1901.) 


21,344, P. M. Justice, London. (The Bethiehem Steel 
Company, Pa., U.S.A.) Gun Sesetages and Mounts. 
(17 Figs.) October 24, 1901.—This invention has for object to 
provide a separable horse-pack carriage for field or mountain guns, 
the several parts thereof being fastened together with Fem 
removable simply by hand or by means of a hammer and drift. 
A 3-in. mountain gun and carriage according to this invention, 











and of the construction described in the specification, separates 
into four parts, each weighing about 200 lb., and individually 
comprising the gun, the cradle and the slide, the wheels and the 
axle, and the trail. The cradle is, in action, made fast to the 

un for the purpose of hindering (by its weight) the recoil, and 
also in order to allow the provision of a sufficient length of slide. 
A fluid-containing recoil brake with a throttling fluid passage 
is used. (Accepted January 1, 1902.) 


21,947. T. C. Fenton, Washington, D.C., U.S.A. 
Turret Mountings. [7 Figs.) October 31, 1901.—This inven- 
tion provides gun mountings comprising two independently 
operative superimposed turrets; the lower turret carrying the 
heavier guns, and the upper turret carrying — guns, 
whereby the gunsin each turret may be trained independently, 
and yet the protection for the ammunition hoist and the mecha- 
nism for rotating both turrets may be secured without the neces- 
sity for such duplication of parts as is experienced when the 





y be operated 
It is stated that by 
ve the other, the armour pro- 
ear turning the 
lower turret, serve also as a protection for the like devices used 
with the upper turret, and thus a considerable saving in weight, 


The two turrets ma 


ship, is secured ; while at the same 


m one target, and the 
W. Lloyd Wise, London. (The Skodawerke Com- 


pany, Pilsen, Austria.) Gun Carriages, [6 Figs.) Novem 
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ber 25, 1901.—This invention provides means for firmly securing 
the spade of a gun in either the operative or inopera- 
tive position by means of the traversing handspike according 
as the latter isin a corresponding position. The spade, which ie 





pivoted on to the shoe of the trail, is provided with projections 
which act in conjunction with the projections of an oscillating 
guide sleeve that surrounds the handspike. (Accepted January 1, 


23,937. W. Lloyd Wise, London. (Skodawerke Com- 
rany, Pilsen, Austria.) Gun Carriages. [3 Figs.) November 
25, 1901.— A device accoiding to this invet tion and for enabling the 
oscillating spade of a gun carriage to be rapidly turned from or 
to its operative or inoperative position comprises a bolt or pivot 





carrying the spade and connecting it to the spring rod and having 
a bicck at its end adapted to slide in an arc-shaped guide. Abut- 
nients are provided for supporting the device in its operative posi- 
ticn, from which it can be moved to its inoperative position when 
rotating it upon the bolt or pivot. (Accepted January 1, 1902.) 


HYDRAULIC MACHINERY. 


4124. F. N. Mackay, London. Water-Cock. [1 Fig.] 
February 26, 1901.—This invention relates to water-cocks, and 
has for object to provide means whereby the washer or other 
part of the valve may be renewed or removed for inspection or 
other purpcses without the necessity for shutting off the cock 
from the supply. The cock on the pressure side of the valve seat 
is provided with a supplemental valve which, on the washer or 
other part of the main valve being removed from the valve casing, 
closes mechanically and prevents fluid from passing through the 
cock. When the lavention is applied to an ordinary water ser- 








vice or a like cock or tap, the casing on the pressure side of the 
valve is formed with a recess, into which fits the supplemental 
valve which may be adapted to seat itself on the reverse side of 
the main valve seat, and is oH nd its seat against the action of a 
spring or other pressure contrivance by means of a pin or pro- 
jection on the main valve, and under normal conditions does not 
interfere with the e of fluid through the tap. When, how- 
ever, the main valve is removed from the casing, the supple- 
mental valve is no longer kept off its seat by the projection, and 
is pressed against its seat by the spring, thereby preventing the 
foony” of liquid through the main valve. (Accepted January 1, 


MINING, METALLURGY, AND METAL 
WORKING. 


23,628. H. J. Brookes, Smithwick, Stafford. Tube- 
Making. [10 Figs.) December 27, 1900.—According to this 
invention, and with the object cf producing weldless metal tube 











at a very low cost, the ingot to be converted into tube is cast in a 
mould provided with means for the rapid removal of the core, and 
the first shaping for tubing is performed before the metal is 





allowed to become cool. 
(the internal 


The mould may be made in two halves 
diameter being the exterior diameter of the ingot) 


and comprises a hollow tapered core-bar. There are pouring pas- 


es in the top of the mould and air-escape perforations in its 
sides. (Accepted January 1, 1902.) 


PUMPS. 
20,466. A. G. Bloxam. London. (Gebruder Subzer, 
Winterthur, Switzerland. Centrifagal Pump. [1 Fig.) 


fag: 4 
October 12, 1901.—This multiple centrifugal pump according to 
this invention. and interded for being driven by a synchronous 
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alternating-current motor or motors, comprises several pumps, 
conveniently on one axis, and each having a delivery connecting- 
piece through which the liquid may flow to the delivery pipe 
when the connecting-pieces of the remaining pumps are closed. 
(Accepted December 27, 1901.) 


RAILWAYS AND TRAMWAYS. 


3620. H. Melsom, Birmingham. Permanent Way 
for Trams. (2 Figs.) February 19, 1901.—Tramway rails on 
road surfaces are according to this invention insulated to some 
extent electrically and covered in at the sides in a waterproof 
manner by an arrangement of specially moulded road blocks in 
combination with bituminised cloth. In one arrangement the rail 





is covered with bituminised cloth, and is bedded at the sides by 
blocks moulded to its shape and covered with a bitumen-containing 
substance, a second row of removable blocks of plain or tapering 
formation intervening between the shaped blocks and the con- 
crete road bedin order that by their removal the moulded blocks 
may be withdrawn to allow access to the rail to be obtained. (Ac- 
cepted December 27, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


855. W. G. meys, Manchester. (Schaffer and Buden- 
berg, Buckau-Magdeberg, Germany.) Injectors. (3 Figs.) 
January 14, 1901.—This invention relates to injectors for supply- 
ing water to boilers and the like, and its object is to construct 
them in such manner that their starting is rendered certain. 
The combining nozzle is made with two annular spaces or cham- 
bers {in [communication with each other, so that the passage of 
steam through one exerts an influence upon the other. Of the 
two chambers one is formed by dividing or cutting away part 
of the combining nozzle, and the other is formed between the 
delivery end of the combining nozzle and the inlet end of the 


delivery nozzle. The latter chamber is provided with a subsidiary 
nozzle leading to the overflow and in communication with the 
first chamber. The overflow contains a non-return valve to pre- 
vent air from gaining access to the injector. When the injector 
is started, steam first escapes into the chamber between the com- 
bining and delivery nozzles, and thence passes through the sub- 
sidiary nozzle, and + he doing exerts suction upon or within the 
chamber in the length of the combining nozzle, and causes steam 
te from the jet into this chamber , and to the over- 
flow. Water is therefore at once drawn in, and,the injector starts. 
(Accepted January 1, 1902.) 


TEXTILE MACHINERY. 





1343. H. Sarafian, Titusville, Pa., U.S.A. Woven 
Pile Fabrics. (8 Figs.) January 21, 1901.—A woven pile 
fabric according to this invention has the pile weft threads con- 
sisti * of a a with a ged Et as Beg fringe threads 
ex in one direction, the ng formed of fringe 
threads and binding threads, the binding threads being nee 


woven with the fringe threads at the centre of their length, so that 
the fringe threads project from each side of the binding threads, 





the strip thus produced being folded and the parts secured to- 
gether to form the said strip first above mentioned.” (Accepted 
January 1, 1902.) 


MISCELLANEOUS. 


1843. P. Naef, New_York City. U.S.A. Fluid- 
Pressure Motors and Bearings. [12 Figs.) June 30, 
1900.—This invention has considerable scope, and from forty-nine 
claims the following broad examples may be selected: ‘1. The 
method which consists in forcing a lubricant intoa bearing under 
pressure and circulating a refrigerating fluid through numerous 
separate passa: in the wall of the bearing. 2. The method 
which consists in circulating a cooling fluid through numerous 
separate channels arranged in close proximity to the working 
surface of a bearing. 4. The method which consists in passing 
a previously-cooled cooling medium through numerous passagés, 
surrounding the working surface of a bearing. 5. The method 
which consists in circulating a cold gaseous fluid through channels 
surrounding a bearing. 13. In the operation of steam engines, 
heating the cylinder walls by a hot gas, such as combustion gas. 
14. The method of cooling motors, which consists in conducting 
air through numerous separate channels in closest proximity to 
the working surface of the cylinder. 15. The method which 
consists in conducting fluid in numerous streams of small cross- 
section in close proximity to the working surface of a cylinder. 
16, The method which consists in conducting fluid in numerous 
separate streams of circular cross-section in close proximity to 
the working surface of a cylinder. 17. The method which con- 
sists in peepee | fluid in numerous parallel streams through 
the casing or cylinder walls of an engine.” The inventor appears 
to contemplate, among other things, cooling bearings and cylin- 
ders of fluid-pressure motors to below the solidifying tempera- 
ture of the lubricant employed, heating fluid-motor cylinders, 
or cooling fluid-motor cylinders and utilising the heat taken up 
by the cooling fluid. (Accepted December 27, 1901.) 

3369. J. Ingleby. G. Huxley, and H. Simon, 
Limited, Manchester. Grain-Drying. [3 Figs.) Feb- 
ruary 16, 1901.—In grain-drying machinery of the kind described in 
the specification of British Letters Patent No. 15,540 of 1890, a thin 
layer of grain descends between the parallel vertical np sep 
walls of a tower and is dried in the upper thereof by hot air, 
and in the lower part thereof by cold air. According to this 
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invention, and in order to produce an ¢cqual drying effect on the 
descending grain, a series of air ducts on opposite sides of 
the parallel perforated vertical walls and in open communication 
with their respective air trunks are provided and are di in 
such a manner that the air passes through the descending layer 
of grain alternately from the right and from the left. (Accepted 
January 1, 1902.) ; 


UNITED STATES PATENTS AND PATENT PRACTICE. 





Descriptions with illustrations of inventions ted in the 
United States of America from 1847 to the nt time, and 
reports of trials of patent law cases in the United States, may be 


consulted, gratis, at the offices of ENGINEERING 85 and 36, Bedford- 





street, Strand. 
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DIE-FORGING,—No. XV. 
By JoserH Horner. 
Given sufficient power to operate dies, sections 
can be readily reduced, even though much dis- 
arity in the dimensions of adjacent parts exists. 
is is effected by easy stages which have their 
analogies in the work of the smith in which 
fullers are used. Much of this is done in what are 
termed ‘‘ breaking- down dies,” which may be 
rate from the finishing dies, or in the case 





accomplished at one heat. The re ang would 
apply to forgings of considerable weight. In small 
ones all these operations can, of course, be done in a 
single pair of dies, having provisions for roughing 
and finishing, and often for cutting-off, embodied in 
them. The examples in the present article deal 
with the latter class, taken from work forged under 
ths Bradley hammer. 

Figs. 440 and 441 show a knobbed handle which is 
made at one heat from flat bar A, of a section 
measuring 1 in. by 1 in., a little larger than the 








forged at one heat from a bar of the size of the large 
collar or the next diameter larger. Here the to 
and bottom dies, shown in Figs. 450, 451 and 46: 
in plan, elevation, and longitudinal section respec- 
tively, are alike, excepting at the ends, where knives 
C, C are fitted for cutting-off, the relations of which 
are seen in the end view, Fig. 453. -The corre- 
spondencies between dies and forging are obvious. 
e collars are formed in A, and the longer portion 
of the stem is finished in B, while the face of the 
collar is being thrust against the face of the dies. 












































7 aan work may be in the same block, or in| cross-section of the flat-bossed end C. These are | The knives C, C sever the finished forgings. They 
a block adjacent under the same hammer. The | forged from a length of bar from which the finished | are of steel plate fitted into recesses and secured 
Fig . 440. Fig .442. Fig. 444. Fig .445 
A c 8 a L | U 
i yl 
c e&|.~ D B . Z vi g 
Fig. 441. A y > 
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8 Fig. 443 Fig. M6. . 
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cutting-off is also done in another block, or in 
the same. In the Brett system, illustrated in 
the last article, three separate pairs of dies are 
used, comprising the dummy tools, a broad forming 
pair corresponding to anvil faces, on which the 
material is reduced flatwise, or edgewise, or both, 
corresponding with the fullering down of the smith. 
Then there are the necking tools for reducing 
narrow sections into grooves, which may alternate 
with the work of the broad forming tools. After 
this the roughed-down piece goes into one of the 
drop-hammers adjacent, where it is finished, usually 
in a single pair of dies. Finally the finished forg- 
ing is severed by the —— tools on the dummy. 
Tn most forgings the whole of this work can be 
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ieces are cut off as made. The dies are shown in 

igs. 442 to 448; Figs. 442 to 444 being the 
bottom, and Figs. 445 to 448 the top one. The 
first stage is to draw down one end of the flat bar 
in the recesses marked A and B, the bar being 
moved from one into another alternately. The 
boss C is then formed in the recesses C and D in 
alternating blows, a few in one and a few in the 
other, the flat D acting as a corrective to the burr- 
ing over of the face produced by the formative 
action of the recess C. Finally, when the shape 
in Figs. 440 and 441 is conduc, the piece is cut 
off. ese pieces are turned out at the rate of 25 
an hour. 

Fig. 449 illustrates a cylindrical stem with collars, 











7048. 


by the screws shown ; 35 to 40 of these pieces is 
the product of one hour. 

e next piece (Fig. 454) has a collar and a square 
end, the dies for which are shown in Figs. 455 and 
456, both top and bottom being alike except for 
the setting of the knives. Here the collar is formed 
in A, and separate recesses at Band C finish the 
square and the round stems respectively, all at one 
heat, the knives D then cutting-off. 

In the rapid production of such pieces without 
any previous preparation, an important detail is the 
slight rounding given to the edges of the recesses 
in these dies. ere are no sharp angles here ; if 
there‘ were, fins would be formed on the edges 
during the process of reduction of so much material, 
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and these would have to be cut off with a stripping 
die. The alternative to this would be, in a case 
like Figs. 449 or 454, to weld the collar on a plain 
bar, and only finish it in dies; a method which is 
often adopted in the collars on the winch handle 
shafts of cranes and crabs, for which it is a proper 
method in any case, because of the disproportion 
which the length of shaft bears to the collared 
portion, and which would render reduction by 
drawing down from the size of the collar improper 
and expensive. 

In the present figures the reduction from the dia- 
meter of the collars to that of the stems is effected, 
without the formation of fins on the stems, by 
rotating the forgings in the dies while the work of 
reduction is going on, and this is the reason of the 
rounded edges. The rounding produces a space 
into which the displaced metal flows in the form of 
a slight extension or fin, which, however, does not 
interfere with the free rotation, and which is re- 
moved at the succeeding hammer blow. 

Another point is, that the constant rotation of 
the forgings in the dies has the effect of planish- 
ing them, which, when no further finish is desired, 
is assisted by directing a current of cold air from a 
hose pipe over the work. This leaves the surface 
as smooth as though machined or ground, while it 
is a protective from rust by the black oxide formed. 
— blast also blows the loose scale away from the 

ies. 

These dies are hardened on the surface only. 
They are heated to a cherry red, and dipped face 
downwards in a tank of water to a depth of about 
# in., their further immersion being prevented by 
wire. Equal hardening is ensured by keeping the 
water bubbling up underneath. Leaving the body 
of the die soft lessens risk of fracture under the 
severe concussion to which they are subject. An 
ordinary pair of dies, such as those shown, will 
form from 800 to 1000 forgings before requiring 
renewal, 

The clevis for truck chains (Fig. 457) has been 
made under the Bradley hammer, at the rate of 
75 per day, in the dies shown in Figs. 458 and 459 
for the first operation, and Figs. 460 and 461 for 
the second. These figures illustrate the bottom 
dies only, as the top ones are exactly similar, the 
forgings being quite symmetrical. The forging in 
the first stage, as it Gomes the dies in Figs. 458 
and 459, is shown in Fig. 462, consisting of a 
central stem and two globular ends reduced to the 
globular form in this first pair of dies. The ends 
in this case are welded on to the stem, originally of 
bar 1{ in. diameter, so that the work of the first dies 
consists in reducing the stem to { in. in diameter in 
the recess A, and producing the globular ends in B. 
The reason for welding is not quite apparent, since 
it would appear as though reduction at once by 
swaging from a bar of the full diameter of the 
ends would have been the readier method; but 
probably the fact that the stem is rather long 
explains why welding was chosen. At the second 
stage the globular ends are flattened, and the holes 
formed at A in the dies (Figs. 460 and 461), the 
stem being corrected and finished in B, leaving 
the forging as in Fig. 463. The bending to the 
U form is done by hand. 

In this instance, as in others, the course of 
operation is different from that adopted when 
breaking-down or dummying hammers are used in 
conjunction with the finishing hammers. Here 
the forgings are produced like Fig. 462, to the 
number of several hundreds, and then the dies are 
changed for finishing to Fig. 463. There can be 
little, if any, economy in the choice of either 
method when two heats are required, as in this case, 
for the production of a forging. 

The coupling pins shown in Fig. 464 are pro- 
duced from round bar iron, first broken down to 
the globular ended form shown in Fig. 465, in A 
in the dies Figs. 466 and 467, and finished in B. 

The presence of a square shank interferes with 
rotation in dies to produce the globular forms 
shown in some previous illustrations. In such a 
case the device seen in Figs. 468 and 469 is adopted. 
The enlarged end is produced of the flattened form 
required, in A edgewise, and of a diameter smaller 
than the finished size. It is then turned quarter 


round in B, when the punching of the hole spreads 
out the metal to the finished diameter. 

The exact proportions between the roughed and 
finished sizes in these figures is a matter for experi- 
ence. An approximation can be made to the 
cubical contents, which should be about equal in 
the first and second operations. They would not 





always be alike because of the forcing out of metal 
in variable amounts endwise and in the form of 
fin in some cases. In Fig. 468 provision is made 
for this in the spaces left at the end of the eye to 
receive excess of fin, rather than having it at the 
joint face. 

The forging seen in Fig. 470 is made in the 
dies in Figs. 471 and 472 at the rate of a hundred 
aday. They are finished close to size, leaving little 
to be taken off in the lathe. The figures are 
nearly self-explanatory—the central recess A forms 
and shoulders the body, and the shanks are finished 
each in its own recess B and C. 

Another piece wholly circular—the handle, 
Fig. 473—is made in dies, like Figs. 474 and 475. 
The handle is shaped in the recess A, and the 
shank reduced in B and finished in C. There is 
so little work involved in the reduction that 800 
a day are turned out. 

The sling-stay connection, Figs. 476 and 477, is 
stamped in the dies, Figs. 478 and 479, from a bar 
having a cross section about equal to that of the 
flat end. This end is finished in A, and the shank 
swaged down and finished in B. 

The Bradley cushioned hammer, for which 
Messrs. Buck and Hickman are the agents in 
England, though well known in America, merits a 
wider sphere in English shops in face of the 
growing importance of stamped work in economical 
production. There is no question about the 
immense utility of this hammer. For those readers 
who may not be acquainted with it no apology 
need be offered for giving a brief account of its 
leading features. First, an important point is 
that the anvil block is quite distinct from the 
hammer framing, being a massive separate casting 
bolted down to its own foundation. The connec- 
tion between the anvil and the framing is only that 
of four horizontal bolts, used for adjustment of the 
bottom die with the top one. The anvil has a 
circular bedding in the frame, and this, with the 
tightening bolts, permits the ready lining up of 
dies. Wood packing in the seating deadens the 
jar, and prevents excessive vibration being com- 
municated to the frame. One feature is the effective 
way in which the blows are cushioned, the cushions 
being of very thick rubber. Another is that the 
length of stroke can be varied quickly to suit the 
class of work being done in dies of different thick- 
nesses. This is accomplished by an eccentric in- 
dexed for different lengths of stroke. Two bolts 
are loosened, the eccentric shell or sheave moved 
round its boss, which is keyed to the driving shaft, 
and the bolts tightened. In this way short quick 
blows can be delivered, or long slower ones. 
Again, the force and number of the blows is under 
instant control by means of a curved treadle, which 
brings a loose friction pulley into contact with the 
driving belt. The treadle comes round the sides 
and front, and thus permits the attendant to move 
to either side, or to the front of his work, and 
keep it within control from any spot. Removing 
the foot from the treadle releases the belt friction, 
and a brake acts instantly on the balance-wheel of 
the machine, stopping it, and always with the dies 
open. Both the designs and dimensions of the 
hammers are widely modified to suit all re- 
quirements. The strap hammer and the up- 
right helve type of hammer are operated from 
the ends of long radial arms, but the ram slides in 
guides, so that it is always perpendicular to the die 
faces. The connection between the lever and slide 
is cushioned. Inthe ‘‘compact ” hammer the strap 

ulley is overhead instead of at one end, so that 

ess floor space is required than in the others. 
Rubber springs above cushion the blows. The 
helve hammer type is, as its name implies, an 
application of the helve, or long, arm to forging, 
with the Bradley features embodied. The number 
of blows delivered can be varied from 150 to 400 

r minute in the larger and smaller sizes of the 

radley hammers. The result is that a forging may 
retain its heat, and pieces in which a considerable 
amount of drawing a is involved can be easily 
done at one heat from a bar of the largest diameter. 
Tn some small pieces two or three forgings are 
knocked off at one heat. It is stated that over 
3000 of these hammers are now in use. 





Pic in GerMany.—The production of pig in Germany 
is returned at 7,785,887 tons, as compared with 8,422,842 
tons in 1900. mber in each year figured in these 
totals for 641,545 tons and 720,790 tons respectively. It 
= be seen that production experienced a marked check 
ast year. 
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des Ingenieurwesens. Edited — Verein Deutscher 
Ingenieure. Berlin, 1901: Julius Springer. No. 1. 
75 pages small quarto, with text and plates, 

rice 1s.] 


By agreement with the directors of the engineering 
laboratories of German technical colleges, the 
Verein Deutscher Ingenieure has for some time 
been publishing in the well-known journal of this 
Institution of German Engineers reports on re- 
search work, carried on in these laboratories, relat- 
ing to the strengths and general properties of the 
materials with which the engineer and the electrician 
have todeal. In view both of the special character 
and the high importance of the work, the Verein 
has recently resolved to republish these reports 
with full particulars, together with cognate papers 
by other investigators, in special pamphlets which 
are to appear from time to time. In financial 
respects, the new publication will essentially form 
a part of the Verein’s journal, and it will thus 
become possible to offer these amplified reprints 
at a very moderate price. We need only glance at 
the superior style of the number before us to recog- 
nise that a practically nominal charge is made. 

All the papers in this first number are con- 
tributions by Professor C. Bach, of Stuttgart, an 
authority in this field, and his assistants; and, it 
will not be unnecessary to add, they are all of 
recent date and concern matters little investigated 
so far. The first paper deals with the strength of 
chilled cast iron. The experiments were started 
in consequence of the fracture of the roller path 
of a spindle press, constructed for axial pressures 
of 75 tons maximum. The chilling seemed to have 
penetrated to a depth of from 15 to 20 millimetres 
(0.6 in. to 0.8 in.), When the press had been work- 
ing for a fortnight, about three-fourths of the outer 
ring of the upper half broke off in several arc- 
shaped pieces separated by radial fractures. The 
lower half of the roller path did not break; but 
radial cracks were developing in it, and under the 
hammer a further cylindrical fracture became notice- 
able, indicating that the coefficient of elongation 
in the chilled portion was smaller than in the 
other casting. Test-pieces were prepared, all of the 
same material, chilled on one or on both sides, and 
examined in various ways. The elongation coefli- 
cient for the specimens, chilled on both sides, on the 
tension side, or on the compression side, or of the un- 
chilled material, proved to berespectively1/1,700,000, 
1/1,580,000, 1/1,500,000, and from 1/1,480,000 to 
1/1,200,000 ; the corresponding bending strengths 
were 3530, 3168, 3312, and 3209 kilogrammes per 
square centimetre ; the latter figures were less con- 
cordant than the former. When the load was applied 
Speer to the chilled surface, a very considerably 

iminished bending strength was observed. 

Two subsequent papers concern cast iron of high 
tensile strength. The test specimens were supplied 
by Messrs. Sulzer Brothers, of Winterthur. The 
results recorded show that the best cast iron 
remains essentially a cast iron as regards exposure 
to great dynamic and temperature stresses. In 
other words, though such high tensile strength iron 
castings have a higher ‘‘ working capacity ” than 
ordinary cast iron, we should not expect too much 
of them. Temperatures of 570 deg. Cent., 1058 
deg. Fahr. maximum were applied. Chemically 
the cast iron consisted of about 2.8 per cent. of 
graphitic carbon, 3.65 per cent. of carbon total, 1.7 
per cent. of manganese, 1.2 per cent. of silicon, ap- 
proximately 0.1 per cent. each of sulphur, phos- 
phorus and copper, and 0.03 per cent. of arsenic. 

Another paper forms a contribution to the ques- 
tion, up to which temperature bronze is to be con- 
sidered a suitable material for steam valves and 
other fittings. The Imperial shipbuilding yard at 
Kiel supplied twenty-five test bars, described as a 
bronze containing 91 per cent. of copper, 4 per cent. 
of zinc, and 5 per cent. of tin. The analyses of the 
test bars, which were divided into six groups, yielded 
91.5 per cent. of copper, 5.5 per cent. of tin, 2.8 
per cent. of zinc, 0.38 per cent. of lead, 0.028 
per cent. of iron, and traces of sulphur, phos- 
phorus, arsenic, and antimony. The bars were 
loaded to the breaking point while being heated 
in various baths. The surfaces became irregu- 
larly speckled and lost their cylindrical shape at 
about 200 deg. Cent. (392 deg. Fahr.), while cross 
fissures made their appearances ; at still higher 
temperatures—400 and 600 deg. Cent. (752 and 
932 deg. Fahr.)—these fissures and deformations 
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were nolonger noticed. The excellent plates bring 
these interesting features out very well. In all cases 
the tensile strength diminished more or less rapidly 
when the temperature of 200 deg. Cent. was ex- 
ceeded. Taking. the strength at ordinary tem- 
perature as 1, it was found to be, e.g., 0.95 at 
200 deg., 0.57 at 300, 0.26 at 400, and 0.18 at 
500 deg. Cent. The coefficients of elongation and 
contraction fell more rapidly still, and had been re- 
duced to zero when the temperature of 400 Cent. 
was reached. There can be no doubt, therefore, that 
this bronze, which was considered and proved to 
be a very fair article, is hardly safe when the tem- 
perature gets much above 200 deg. Cent. (400 deg. 
Fahr.), and quite unsafe at 300 deg. Cent. (572 deg. 
Fahr.). It may hence pass for moderately super- 
heated steam ; but for strongly superheated steam, 
steam pipes and valves of this material should on 
no account be employed. 

The inquiry into the proportionality between 
stress and elongation in sandstone (grinding stones) 
also demonstrates the necessity for great caution. 
The sandstones were supplied by the firm of 
Messrs. Peter Bonn Sohn, of Oberhausen, and the 
expenses of the research were borne, as in some 
of the other cases, by the Verein Deutscher Inge- 
nieure. It was ascertained that the coefficient 
of elongation (modulus of elasticity) is so strongly 
variable that all idea of proportionality must be 
dismissed. The elongations grew much more rapidly 
than the loads, and were the greater the longer 
the loads acted. That would imply that a thick- 
walled hollow cylinder of sandstone will, with 
gradually increasing speeds, bear at first a higher 
speed than on a second trial; but speed trials 
were not made. 

The last paper concerns a subject which, though 
understood in its general features, has probably 
not yet been submitted toa proper investigation. 
It is known that inbetnalbecteek boilers, whose outer 
shells are not exposed to hot gases, or which are, at 
any rate, not heated outside from below, become 
very much hotter while getting up steam in their 
upper than in their lower portions. Professor Bach 
took a horizontal portable boiler, with firebox and 
internal tubes, and he placed a dozen thermometers 
in different parts: six near the water level, and 
six near the bottom of the boiler on the right and 
left sides. The boiler was then fired, and simul- 
taneous readings of the twelve thermometers, of a 
pyrometer put in the smokebox, and of the water 
gauges were taken by sixteen observers. It re- 
sulted that the thermometers in the lower row 
hardly changed at all during the first hour of firing, 
whilst the upper thermometers rose quickly. The 
original temperature of a lower thermometer was 
16.8 deg. Cent. (62.5 deg. Fahr.) ; an hour later it 
was 17.4 deg. Cent., a rise of about 1 deg. Fahr. 
only; the thermometer then rose a little more 
rapidly, but at the end of 2} hours it indicated 
only 31.8 deg. Cent. The upper thermometer had 
reached 98.6 deg. —i.e , almost boiling point—with- 
in the first hour, and marked 175.5 deg. Cent. at 
the end of 2} hours. The curves for the other 
thermometers are very similar, and the average 
difference between the temperatures of the water 
near the water level and near the bottom of the 
boiler amounted, after 135 minutes of firing, to 
141 deg. Cent. (equal to 254 deg. Fahr.). 

A difference of this magnitude would hardly 
have been suspected, and the strains thus set up in 
a boiler may, under certain conditions—as, for 
instance, if the corresponding change of form be 
resisted—become very serious. The rise in the 
water gauges, produced by the expansion of the 
water, was 74 millimetres (3 in.). When the boiler 
was fed with warm water of 20 deg. Cent. (68 deg. 
Fahr.), the above temperature difference sank to 
101 deg. Cent. (214 deg. Fahr.), which is still 
great, 





Commercial Knowledge: A Manual of Business Methods 
and Transactions, By ALGERNON WARREN. London: 
John Murray. [2s. 60.1 


Tus little book is intended as an introduction to 
ordinary business and commercial rules and ways. 
It is professedly elementary, and the trained business 
man will find little that is new in it, but to the 
beginner it should prove useful, while to the general 
reader it is undoubtedly interesting and suggestive. 
The book confessedly owes something to the erate 
ideas of commercial education, which the author 
has evidently studied, and believes in. Education, 
in his opinion, is the panacea for the decline of 
British trade, of which we have heard so much 








lately. There is, of course, much truth in this, and 
undoubtedly the English man of business starts ill- 
equipped for the struggle when compared with, for 
instance, his German competitor. But education, 
even commercial education, is not everything, and 
a broader grasp of business interests and modern 
methods and requirements on the part of the heads 
of big firms is at least as important. It is as much 
the rooted conservatism of our manufacturers as 
the inability of their representatives to speak 
foreign languages that pie in the road of the ex- 
pansion of British trade. Perhaps, however, the 
one thing may lead to the other ; and it is a hopeful 
sign, as Mr. Warren notes, that the London School 
of Economics has been aftiliated to the new Univer- 
sity of London, while the Midland University has a 
faculty of commerce. Many of the County Councils 
are also doing good work in this line. 

To come from general to detailed criticism, Mr. 
Warren has an interesting chapter on Free Trade 
and Protection, in which the respective advantages 
and disadvantages of both systems are set out 
concisely and without prejudice, as befits a work 
of this kind. On the much-debated question of 
sugar bounties, it is pointed out that while the 
English system has been disastrous for the sugar 
refiners, it has been very advantageous for the 
confectioners and jam makers, the low price of 
sugar enabling them to compete with success on 
the Continent in spite of the import duties there. 
Without expressing any decided opinion, Mr. 
Warren hints that the trade prosperity of a country 
is more dependent on its natural resources and 
energy than on either of the doctrines discussed ; 
which is probably true, though the too rigid 
application of either system may go far towards 
destroying such prosperity, however attained. 

The chapter on company law is useful and 
comments on the new Act of 1900. It should be 
noted that a debenture is almost always a charge 
upon the property of the company, which, while 
it does not prevent the company dealing with 
the property in the ordinary way of business, 
crystallises and becomes enforceable immediately 
on the stoppage of business, the appointment of 
a receiver, or the winding-up of the company. 
Mr. Warren does not make this quite clear. The 
author has a word in season to say in favour of 
that well-abused institution the trust, or combine, 
pointing out that the price of chemicals has been 
considerably lower in England since the establish- 
ment of the United Alkali Company, and that of 

etroleum in America since the Standard Oil Trust 

ought out its competitors, 

The author touches on, only to condemn, the 
practice of secret commissions, the suppression of 
which was aimed at by the Bill introduced by the 
late Lord Russell, which all interested in business 
hope to see passed in the not too distant future. 

n the chapter on patents, Mr. Warren makes 
one statement which should be amplified slightly. 
It is required by statute, he says, that the party 
seeking to obtain a patent shall be the first and 
true inventor of the object which it is sought to 

rotect. This is undoubtedly true, but the courts 

ave interpreted “first and true inventor ” so as to 
include the first importer—the first .person who 
gives the public in this country the benefit of the 
invention, and he is certainly not necessarily the 
inventor in the non-legal sense of the word. 

There is a good deal of interesting information 
put in a concise and easily understood form on 
Customs, banking, and kindred subjects, while 
interesting appendices are provided on foreign 
trade and on telegraphs. The author’s omission to 
quote any authorities for his statements on the 
law of partnership, agency, &c., renders the book 
less useful from the legal point of view; but the 
insertion of cases would, perhaps, have unduly en- 
larged the scope of the work. 
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THE NEW SUBWAY IN NEW YORK 
CITY 


By Cuaates Pretini, C.E., New York. 
(Continued from page 143.) 

THE twelfth section of the Rapid Transit road 
extends from the southern building line of 125th- 
street to the northern line of 133rd-street. It 
aggregates 2120 ft., and runs on an elevated struc- 
ture across the deep depression between Blooming- 
dale Heights and Washington Heights, often re- 
ferred to as Manhattan Valley. Bloomingdale 
Heights forms one of the loftiest and most pic- 
turesque crests of the city, crowned as it is with 
the new and stately buildings of Columbia Univer- 
sity, whilst its vis-a-vis, Washington Heights, is a 
residential district commanding an extensive view 
of the Hudson River and the famous palisades on 
the Jersey shore. 

The axis of Broadway descends the slope from 
Bloomingdale Heights on a 5 per cent. e, until 
it reaches the lowest point of Manhattan Valley at 
129th-street, where it is only 23.78 ft. above mean 
high- water mark. From 129th-street the axis 
ascends ona 4 per cent. gradient as far as 135th- 
street, from which point the grade falls to .06 per 
cent. The Rapid Transit line crosses Manhattan 
Valley on a viaduct 78.4 ft. above mean high-water 
mark. It has various elevations above the street 
surface owing to the different grades of Broadway 
between 125th-street and 133rd-street. Two dif- 
ferent types of through girders and deck structures 
have been adopted on this section in order to allow 
sufficient clearance for street traffic. 

The through-girder structure is used at both ends 
of the viaduct on the approaches to the elevated 
structure-—viz., at 125th-street and at 133rd-street. 
These girders rest with one end on the abutments 
of the preceding section in one case and on the 
following section in the other, the other ends of 
the girders abutting on isolated piers. The through 
structure at 125th-street consists of four plate 
girders of 86 ft. s The two outside ones 
are built up of web-plates 90 in. high and @ in. 
thick ; the flanges are made of 6-in. by 6-in. steel 
angles } in. thick, each flange being covered with a 
plate 14 in. wide and 4 in. thick. The two inside 
main girders consist of members of the same dimen- 
sions, the cover plate, however, in this case being 
gin. thick. The through-girder structure at 133rd- 
street consists of four plate girders of 65 ft. 
span. The outside main girders have a web- 
plate 90 in. high by in. thick, with flanges 
made up of 6-in. by 6-in. by ;-in. angles 
covered by steel plates 14 in. wide and ,',; in. 
thick. The two outside main girders have web- 
plates and flanges of the same dimensions, the cover 

lates being 34 in. thick. The end floor-beams 
Sion a web-plate 20 in. high and # in. thick, and 
the flanges have two 5-in. by 3$-in. by }}-in. 
steel angles. The interior floor-beams consist of a 
20-in. by 2-in. web-plate and flanges of four 56-in. 
by = by 4-in. angles. The stringers are 
formed of 12-in. I-beams, weighing 31.5 lb. per 
foot run. The bracing of the floor beams is shown 
in Figs. 116 and 118, page 206. 

The elevated structure proper consists of deck 
girders carried on cross-girders supported by 
columns, as described in Section 10, page 112 ante. 
Although the construction of the viaduct is similar 
in principle to that referred to, there is a very 
noticeable difference in the manner in which the 
girders are supported. Owing to the various grades 
encountered, the cross-plate girders carrying the 
deck girders are supported either by columns or 
by towers, and the construction is known accord- 
ingly as the low and the high construction. 
Columiis have been employed up to a clearance of 
30 ft. between the base of the rail and the surface 
of the street, and towers on greater clearances. 

The columns of the low structure consist of two 
15-in. channel beams with round corners, four angles 
6 in. by 34 in. by # in., and a web-plate 13 in. wide 
and 4 in. thick, arranged as in Fig. 119, page 207. 
Each pair of columns supports a cross-plate girder 
of the following dimensions : The top and bottom 
flanges are similar, each being made up of two 
angles 6 in. by 4 in. by ;; in., riveted to a web- 
plate 70in. high and gin. thick. The cross-girders 
support the six span girders or stringers formed 
of a web-plate 72 in. high and gin. thick, and 
flanges of 6-in. by 6-in. angles, the thickness vary- 
ing with the length of the span. With a 50-ft. 
span’ they are 4 in. thick ; with a 60-ft. span, 
8 in. For greater spans, cover plates are used, 
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THE NEW YORK SUBWAY; HIGH-LEVEL VIADUCT ON THE TWELFTH SECTION. 
MR. WILLIAM BARCLAY PARSONS, ENGINEER-IN CHIEF, NEW YORK. 
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being 44 ft. long, 13 in. wide, and § in. thick for 
a span of 68.91 ft. ; while for a span of 71.81 ft. 
they are 45 ft. long, 13 in. wide, and @ in. thick. 
Expansion joints are employed every 200 ft. apart. 

The towers consist of four columns, arranged in 
two rows, 26 ft. apart longitudinally, and only 
20 ft. 9 in. apart transverse y (see Figs. 119 and 
120). The columns are made up of channel- 
beams, angles, and a web-plate, in the same 
manner as the isolated columns previously de- 
scribed. The bracing is very substantial. At about 
16 ft. from the surface the columns are strutted 
transversely and longitudinally by means of arched 
trussed beams, with the upper flange horizontal 
and the lower curved. This lower flange is made 
uP of two 5-in. by 3}-in. angles, gin. thick. The 
: rutting is formed by two Sin, by #-in. bars and 
by #-in. fillers, “The upper flange consists of 

ur J-in. by 3-in. by g-in. angles, with the bracing 
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PLAN OF THE ABUTMENTS FOR THE PARABOLIC 
STEEL ARCH ACROSS MANHATTAN STREET. 


of 24-in. by 2-in. bars arranged as shown in Figs. 
119 and 120. The upper flange is connected to the 
columns by means of gusset plates : in. thick, 
which also hold the diagonal braces. These consist 
of four 3$-in. by 34-in. by g-in. angles, with lacing 
of bars 24 in. wide and # in. thick. 

With very high columns, another horizontal beam 
is used, built up of four 2$-in. by 2}-in. by | Ee 
angles, riveted to 2-in. by 2-in. bars, so as to form 
braces 12 in. high. These horizontal braces are 
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connected to the columns by means of gusset-plates 
% in. thick. Above each pair of columns cross- 
girders 70 in. high are placed transversely. Of the 
six span girders, the two on the outside are made 
up of a web-plate 72 in. high and 3 in. thick, with 
flanges of four 5-in. by 3$-in. by ,%-in. angles ; 
while the four inside stringers have flanges made 
of 6-in. by 6-in. by ,%y-in. angles, the web being 
36 in. high and 3 in. thick. e columns of the 
towers, as well as the isolated columns, are provided 
with four brackets, each for the support of the 
cross-girders and stringers. 

The original plans have been somewhat modified 
at Manhattan-street, in order to prevent congestion 
in the traffic, and also to strengthen the structure 
itself. For this purpose the road is carried by three 

rabolic arches of 179 ft. span and 40 ft. rise 

Fig. 115, page 206), hinged to cast-steel shoes 

abutting on skew-back resting on the ground, 
ie details of the arches have not yet been made 
public. 

The foundations for the arches are made of con- 
crete, with the exception of the footing-stones, against 
which abut the steel shoes carrying the hinges of 
the arches, which are of granite. The stones are 
laid at an angle of 46 deg., each consisting of three 
parts, the total dimensions being 7 ft. by 6 ft. 11 in. 
for the south abutment, and 7 ft. 34 in. by 7 ft. for 
the north abutment. The abutments are entirely 
underground and are built in two rows of piers 
connected by longitudinal and transverse cores of 
concrete masonry, as shown in Fig. 122, annexed. 
The first row of pillars forms the real abutment, the 
second being built where the resultant pressure of 
the arches strikes the ground, thus preventing the 
formation of passive pressures in the soil, which is 
here somewhat loose. The connecting masonry of 
the pillars forming the first row are provided with 





expanded metal joints placed vertically. They occur 





208 


ENGINEERING. 





[FEB. 14, 1902. 





in sheets 5 ft. by 8 ft., with meshes 4 in. by 8 in. 
Each core has eight sheets. 

The foundation of the south abutment is carried 
down to a depth of 2 ft. below high-water mark, 
while that of the north abutment is 6 ft. 6 in. 
Loose soil was encountered throughout the excava- 
tion. Atthe south abutment the soil consisted of 
3 ft. of loam, 1 ft. of gravel, and 17 ft. of small 
stone and rock-filli At this depth an old road- 
way was encountered, below which there wasa layer 
of gravel followed by good clay, upon which the 
foundation was laid. At the north abutment the 
soil was made up of 4 ft. of loamy sand, 8 ft. of 
boulders and rock-filling, a stratum of stiff clay 
varying from 1} ft. to 3$ ft. in thickness, followed 
by a thin layer of black muddy peat, and finally by 
sand. 

The excavation for the foundations of the piers 
between 125th-street and 133rd-street was carried 
down to the solid rock, and through it for a distance 
of 1 ft.; concrete was then laid until near the surface, 
where the cut-stone masonry begins. The piers 
are made of granite, and are 11 ft. wide, 43 ft. long, 
and 15 ft. high. 

The foundations for the columns, whether iso- 
lated or for the towers, were made in the same way. 
A shaft or porthole was excavated down to stable 
ground, and then filled in with concrete. At 4 ft. 
from the surface the concrete was reduced to 4} 
feet square, —_ which area the granite footing- 
stones were placed 3 ft. 6 in. square and 18 in. 
high. The columns are connected by 1}-in. steel 
rods 7 ft. 1 in. long, bolted to a channel-beam 4 ft. 
by 1 ft., weighing 40 lb. to the foot run, embedded 
in concrete to a depth of 4} ft. The advantage of 
employing this kind of foundation for the columns 
was pointed out by Mr. A. A. Stuart, of St. Louis, 
Mo., in an article published in the Journal of 
the Associated Engineering Societies of Phila- 
delphia. In this article, Mr. Stuart, who was con- 
cerned in the Brooklyn elevated road, gives the 
cost of the three different methods employed in 
building the foundations for the columns of the 
roadway—viz , by anchoring the columns to heavy 
granite blocks resting on concrete ; by building the 
foundations in brick masonry, and, lastly, by build- 
ing them entirely in concrete, as recommended by 
Mr. William Barclay Parsons, the engineer-in- 
chief of the Rapid Transit Commission. The cost 
when using ite was 187.70 dols., with brick it 
was 140.90 dols., and with concrete 93.50 dols. 

This section of the new road will have only one 
station, which will be located just above Man- 
hattan-street. The station will be of the island 
platform class. It will be provided with four 
staircases—two for entrance and two for exit. 
For the comfort of passengers, it is intended to 
make the ascending stairways of the escalator type 
—i.e., movable stairways driven by electric motors. 


(To be continued.) 





THE BRUSH ELECTRICAL ENGINEER- 
ING COMPANY. 
(Concluded from page 170.) 

THE various electrical accessories, controllers, 
resistances, switchboards, &c., employed in all trac- 
tion and lighting work, are manufactured in sho 
marked D on the plan, Fig. 1, page 169 ante. This 
shop supplies the whole of the controllers and 
similar accessories required in the other depart- 
ments of the works. A switchboard for Leicester, 
55 ft. in length, complete with all connections, 
recording instruments and fittings, is now in course 
of completion. 

The winding of armatures and fields for large 
lighting and traction generators, alternator coils and 
fields, and transformers of all descriptions is car- 
ried out in a separate shop, marked E on plan, Fig. 1. 
The plant is capable of dealing with sizes up to 
500 kilowatts in direct-curreat machines. Work in 
actual p includes a large number of arma- 
tures of , 200, 150, and 100 kilowatts for trac- 
tion, and a variety of smaller armatures, both for 
lighting and for power ; alternating-current trans- 
formers for Melbourne, Cape Colony, Pietermaritz- 
burg, Bournemouth, Leicester, &c., and arc lamp 
transformers for Malta and Cheltenham. This shop 
contains a testing plant for transformers, and a 
hot-air drying stove measuring 19 ft. in length, 
8 ft. in width, and 9 ft. in height ; also vacuum 
and other drying tanks. It is also provided with 
= Grinnell automatic sprinkling device, in case of 





The ground floor of the warehouse, marked K on 
plan, is used as a packing and delivery-room ; it is 
served by a normal-gauge siding, which communi- 
cates with the Midland line at Loughborough Sta- 
tion, and by a narrow-gauge electric railway which 
runs through all the shops. The machinery and 
goods are loaded and unloaded in the warehouse by 
means of two overhead travellers, of 6 tons and 
5 tons respectively. The building is two storeys 
high ; the first floor, on the right-hand side, is 
fitted with the necessary machinery for the winding 
of enclosed motors; the remaining parts of the 
first floor and the second floor are used for stor- 
ing controllers, resistances, fittings, stock lamps, 
&c. For carrying goods and machinery to and 
from the first and second floors, an electric lift 
is provided, designed to take a safe load of 
1500 lb., driven by an automatic electric motor of 
9 horse-power, running at 800 revolutions per 
minute, and driven from the works mains at 230 
volts. 

A water-tank is built on the top of the warehouse 
roof ; it is divided vertically into two compartments, 
each containing 7500 gallons, one compartment 
for use with the Grinnell patent automatic fire- 
sprinklers, the other forming an auxiliary supply 
to the works should the town mains be shut off. 

The fire section of the tank is filled from 
the town mains, the supply being automatically 
regulated by a ball-valve. The automatic fire- 
engine, marked P on the plan, is always at work, 
pumping water into the fire sprinkler mains, at a 
pressure of 100 lb. per square inch; a main supply 
pipe also runs to the fire-pump delivery mains 
from the tank, with a check-valve which only 
allows the water to flow from the tank into the 
pump mains. Should the pump stop working, the 
pressure due to the nd of water in the tank 
is available for working the sprinklers. When 
the latter act in case of fire, they are fed from 
the tank, and the pump gets up speed immediately 
to continue the supply. 

The other section of the tank is fed from the 
town mains, and should the pressure in the latter 
fall or be cut off altogether, the tank would suffice 
for a three hours’ full supply. A check-valve near 
the meter would prevent the firm supplying the 
town as well as the works, should the pressure in 
the mains be cut off. 

The run of electric narrow-gauge lines on the 
works is 1} miles in total length. 

A room, marked G on the plan, is set apart for 
filing all the working drawings used throughout 
the shops. These drawings are distributed by 
a special staff, who deliver them only against a 
receipt, giving the date, the name of the shop, 
that of the operative who requiresthem, and signed 
by the foreman. 

On visiting the Falcon Works, one is forcibly 
struck by the good system with which the plant is laid 
down and the work carried out. All the shops are 
kept in perfect order ; they are all painted through- 
out periodically, and they are scrupulously clean and 
most carefully lighted. The Corliss or compound 
steam engines one generally meets in other first- 
class works, driving each shop or sets of shops— 
although these engines are gradually being super- 
seded by electric motors—are not to be met with 
in the Falcon Works ; these have been driven ex- 
clusively by electric motors for several years. The 
electric motors in the various shops are placed 
where most convenient, most of them being in an 
underground recess covered by flap-doors. 

The Brush Company have earned a well-deserved 
reputation in the construction of the various 
electrical specialities for lighting, traction, and 
power distribution. Their cars and carriages are 
to be met with on most of the lines of Great 
Britain and the Colonies. Their electric equip- 
ments for traction work are well known, and 
have given complete satisfaction in every respect. 
They manufacture, among other specialities, first- 
class trucks of excellent design abd watkeenebin, 
and these trucks are now successfully competing 
with the American makers, who have until re- 
cently enjoyed almost a monopoly. 

Fig. 8, page 210, shows one of the cars built by 
the Brush Company for the Greenock tramways. 
These cars are of the double-deck bogie type, and 
have reversed staircases ; they are mounted on Brush 
maximum traction trucks, with adjustable traction 
device, and are fitted with the Brush trigger auto- 
matic life-guard. A collapsible door is provided at 
each entrance, and the step to the platform is on 
the Stonwood pattern. Each car contains two sand- 





boxes operated by a pedal on the platform. 
Ventilation is insured by swing frames in the 
sides of the roof. 

Seating accommodation is provided for 30 pas- 
sengers inside and 46 outside ; the inside seats are 
of the lath and space type. The cars are electric- 
ally lighted ; the signalling is also electrical. Their 
principal dimensions are the following : 


Length inside body 20 ft. 1 ir. 

+ over platforms 31,,2 5 
Width over all ae 28 4, 
Wheel-base of trucks 25, 0! 5 
Gauge eee oo eve 4 ” 7 ” 


The motors are of the Brush 1000A type, with 
nose suspension ; they are controlled by two Brush 
H D 2 series parallel controllers, with positions 
for electrically braking the cars by the rheostatic 
method. The resistances are of the Brush make 
for this type of motor; the fuse-boxes, canopy 
main motor switches, and all the other electrical 
accessories are also of the Brush manufacture. 

A view of the Southport cars was published a 
short time since in TRACTION AND TRANSMISSION, 
vol. ii., plate xxxii. These are provided with four 
sand-boxes ; they are ventilated by swing-ventila- 
tors over the side windows. Each car has seating 
accommodation for 22 inside and 34° outside pas- 


sengers. The principal dimensions are the fol- 
lowing : 
Length inside body... - 15 ft. 8 in. 
>» overplatforms ... i ee ee 
Width over all ee ey. a Pe a 
heel-base ... see ner és a ae 
Gauge... ~ - ‘ Bs, Bhs, 


The Brush Company designed for these cars a 
special type of motor—800 c.—to suit the special 
conditions under which they had torun. The elec- 
trical apparatus consist mainly of two H 2 series 
parallel controllers ; two Brush canopy main motor 
switches, and suitable fuse-boxes and rheostats. 

The Brush Company also built the Central 
London carriages shown in Figs. 9 and 10, page 211, 
the principal dimensions of which are as follows : 


Length over headstocks 45 ft. 6 in. 
ae y we ok Be we. 0 
Distance from centre to centre of 
trucks cee Boe as Pa D ss 
Wheel-base of trucks ee ae 
Gauge ... os oe ee ee ee 
The Brush Universal engine and _ inductor 


alternator has earned a well-deserved reputation 
for elasticity and economical working, A full de- 
scription of this engine will be found in several of 
our preceding issues.* 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorREsPonrent. ) 
(Continued from page 176.) 

A Bonvs System. 

The next paper read was called ‘‘A Bonus System 
of Rewarding Labour,” by Mr. H. L. Gantt, of 
South Bethlehem, Pa. This described the system 
used in the large machine-shop of the Bethlehem 
Steel Company. The author thinks it is a step 
toward harmonising the interests of employer and 
employed. Its results had been most salutary 
at the shops, although in use but a few months. 
The plan is as follows : 


A card is made out, ocr | in detail the best method 
(so far as our present knowledge goes on the subject) of 
performing each of the elementary operations on any 
piece of work, specifying the tools to be used, and setting 
the time needed for each of these operations, as deter- 
mined by experiments. The sum of these times is the 
total time needed to complete the piece of work. If the 
man follows his instructions, accomplishes all the 
work laid out for him as constituting his proper task for 
the day, he is paid a definite bonus in addition to the day 
rate which he always gets. If, however, at the end of 
the day he has failed to accomplish all of the work laid 
out, he does not get his bonus, but simply his day rate. 
As the time for each detail operation is stated on the 
instruction card, the workman can see continually whether 
he is earning his bonus or not; and if he finds any opera- 
tion which cannot be done in the time set, he must at 
once report it to hisforeman. If, on careful investigation 
by the man making out the card, the workman’s state- 
ment is found to be correct—that a portion of the task 
can not be done in the time stated on the card—a new 
instruction card is made out, explaining the proper method 
of working, and allowing the proper time. Ib is of the 
greatest possible importance for the moral effect upon the 
men that errors in making out instruction cards should be 
as few as possible. A man must be allowed time only for 
what is stated on his card, and while a reasonable time 

* See ENGINEERING, vol. Ixi., page 280; vol. Ixii, 
page 337; and vol. lxiii., page 188. 
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must be allowed for each operation, he should fail to 
receive his bonus if time is lost from any cause whatever. 
(The foremen also receive, in addition to their day 
wages, compensation proportional to the number of 
their men who earn a bonus, and an extra compen- 
sation if all of their men earn their bonuses.) As 
these cards are made out by a skilful man, with the 
records at hand, they invariably prescribe a better method 
for doing the work than the ordinary workman or foreman 
could devise on the spur of the moment, As all the ap- 
pliances and instructions necessary for doing the work 
are furnished, and a fixed premium or bonus is allowed 


the workman in addition to his regular rate if the work | i 


is done satisfactorily in the time set, it will be seen at 
once that this, method .is really a —- of education, 
with prizes for those who learn ; and the results already 
obtained bear out this idea of education most fully, for 
’ ander it men have learned more in a few months than 
they ever did before in years. _ ’ 

A careful consideration of this system will show that, 
while it is not a system of piece-work, it has many of the 
advantages of differential piece-work, by which I mean 
that the compensation is quite large for the maximum 
amount of work obtainable, and quite small for anything 
less than this amount. For instance, if a man does al 
that is asked of him, which must always be possible, he 

ets alarge extra reward ; but he gets no reward, except 
Fia ordinary day rate, if he falls short of this amount. 
The extra Baad which the bosses earn when all of their 
men perform the maximum amount of work is a strong 
inducement to make them teach their inferior men. : 

Again, as it is impossible for the men to earn their 
bonuses when their machines are out of order, it furnishes 
an automatic punishment for breakdowns, for the man 
not only loses Bis bonus on the day the machine breaks 
down, but on all subsequent days until the machine is 
running satisfactorily again. 

The author said that while it was difficult to 
adjust the proper scale on piece-work, the offerin 
of a bonus served to stimulate the workman, an 
after one man had obtained it, the others would 
soon do the same. Another feature was called 
“instruction cards,” and they were described : 


When a piece-rate is made out for any kind of work 
with which the men are not thoroughly familiar, it is 
obviously only simple justice to them that they should 
have detailed instructions as to the way to accomplish 
each of the elements of the work in the time needed to 
earn fair wages. Permanent piece-rates can be made 
out only when the instructions are such as will accom- 
plish the work in the minimum time, and to get sufficient 
information to make out instruction cards suitable for a 
piece-rate basis is often a long and tedious operation. 
On the other hand, instruction cards may be made out to 
show the best method of doing the work which we can 
devise with our present knowledge and appliances. Such 
cards will seldom represent the very best method of 7. 
forming the work, but will usually represent a method 
far superior to that which the ordinary workman would 
employ ; and if we can get the men to do the work as 
directed on these cards, we can very largely increase the 
efficiency of their work. This is a most obvious way of 
increasing our output when we have not sufficient infor- 
tion to make out permanent piece-rates. To base a piece- 
rate on such an instruction card would be simply inviting 
trouble, as but few men could see that it was just to 
change a piece-rate when we chan the method of 
doing the work. If, on the other hand, we allow the men 
their day-rate and offer them a bonus or premium for 
doing the work in accordance with our instruction cards, 
they see at once that they have nothing to lose by con- 
forming to our wishes, and all to gain, with the result 
that they will ina short time make an effort to do the 
work in the manner and time set. As we stated in ad- 
vance, these instruction cards do not necessarily re- 
present the best possible method of doing the work, 
but the best method which we could devise at the 
time, and we have found that there is practically no 
objection on the part of the men to a change of time on 
those cards, so long as the new time corresponds to a new 
set of instructions which will enable them to perform the 
work in the time set. It is hard to over-estimate the 
value of a complete seb of instructions showing the best 
method of performing a piece of work; and when we 
come to consider the question of piece-work, the payment 
of a bonus, or, in fact, any method of compensation 
except that of straight day-work, oe instructions 
embodying our best knowledge on the subject are abso- 
lutely essential if we wish to obtain the best results. 


The author then described the method of making 
out instruction cards, using the case of a forging 
that was to be rough-machined : 


The drawing first goes to an expert mechanic who has 
charge of what is known as the routing of the piece 
through the shop. He decides the order in which the 
various operations of turning, planing, slotting, drilling, 
&ec., are to be done. Ina shop doing a variety of wor! 
too much stress cannot be laid on the routing, for, besides 
the advantage of knowing in the office the progress of the 
work, the saving made by performing the various opera- 
tions in the best order is very great. This subject of 
routing is large enough to take up a paper by itself, so it 
can only be mentioned here. If the first operation to be 
performed is that of turning, the forging is assigned to 


_— 


the lathe best fitted for handling thi ti j 

The work to be done on the poe SS ieeenan - oo 
& first-class machinist, who has been instructed in the 
use of the slide-rule, and who makes out an instruction- 


card on which the operations to be performed on this 


tions, the calculated time igen f given for performi 
each operation. -The kind of tool to be used and the f 
and speed are specified for every machine operation. For 
every other operation, such as putting in and taking out 
work, laying out, changing ——— &c., instructions 
are given; and the time that should take is placed 
directly opposite the description, in a column designed 
for that perpom. Below is a sample card for rough- 
turning a locomotive piston-rod. ; i 
This card represents instructions given to William 
Jones, whose boss is Thomas Smith, to do work on 
forging No. 14,653 C 4, manufacturing order No. 17,344, 
in lathe No. 145, ing to standing order No. 376. 
The hardness of the metal is represented by Class 12. 
He must use tools made of ‘‘M E” steel, and of the eg 
designated in the column calling for shape of tool. The 
approximate depth of cut in turning is 3; in. ‘‘J” repre- 
sents a combination of feed geara, and ‘‘2-BF” a cone 
speed which he must use, Opposite each operation are 
seen complete instructions, giving the kind of tool, cub, 
feed, and speed that must be used in order to accom 
the work in the time set. The total time for turning and 
facing this forging is shown to be forty-two minutes. 
At the bottom of this card is given, first, its number ; 
then the drawing number of the assembling sheet, if we 
have such a sheet; then the detail drawing for this 
particular piece ; and next the date and signature of the 
man who made out the card. The note at the bottom— 
namely, “‘When machine cannot be run as ordered 
8 must at once report to the man who sign 
—— ig put on in red ink and should be observed to 
the letter. 





Crass oF Work, 
Lathe. 





STANDING ORDER, 
876. 





— NuMBER, 





| 
Toot, Cass OF Metau,| Foreine No., 
ME. | 12, 


14,658¢ 4, 





Macurxg No., | 
145. 





Man’s NAMB..........e000 








Time | Time | 


Shay 
| Description | Work |Work 
—\or OPERATION. nh is Feed./Speed! sioula | Did | Bate. 








| Take. |Take. 
j | | mip, 
1/Chuck 2.5 
2\Faceend .| PVM | 4.0 
8 Turn halfway! PRL | J |2BF) 120 


4\Turn end for 















































end .. wal | aoe 5.0 
5|Turn halfway) PRL| | J | y 12.0 
6 Face end -| PVM) |} w-| 40 
7. Remove from | | 
: machine .. | | 25 
iee-5eiie | 
10) | 42.0 | 
11) I<side lines in sketch represent machined, and outside lines 
19/ forged, sizes. 
is Wen e-em mene 4646 ee ee nt ee » 
14) ‘ ‘ 
15! +. PS 
| . 
16 $2055) : H 
17| wget rer err racer ere a 


18| Nore.—Sketches are not usually put on the instruction 
19| cards, but are put on here for convenience. 

20! | ie | | | 

a | | | | 
22 | | | | 
28 

a | | | 3 aes | irae fe | 


Instruc- | Sheet lp. 8. Co., | | 
tion Drawing | Drawing | Month. | Day. Year. | Signed. 
Card No. | No. No. | 


4827 | | 26,6278 © 


When machine cannot be run as ordered, Speed Boss must 
at once report to man who signed this slip. 








6 1 | 3908 Buckley. 





By means of this card, filled out from the slide-rule, 

ether with records of the time necessary to do mis- 
cellaneous operations, which, for simplicity, we shall call 
**hand-work,” we can instruct a very ordinary man in 
the best method of doing any job of this character. Con- 
siderable training, of course, is necessary to teach the 
men, who, as a rule, are ordinary labourers, to follow 
these s. Having once given them this training, 
however, the advantage of having a first-class machini 
to do the thinking, and to use for them the best results 
already obtained, produces an efficiency which would be 
absolutely impossible if the men were left to themselves. 
Other cards more elaborate were shown. By the 
use of these cards the time wasted between opera- 
tions was greatly reduced, and especially when the 
author proposed to give each man a bonus who did 
all the work called for on his instruction card for a 
complete turn. To make sure of the foreman’s 
assistance in each case he received a premium for 
each machine in his charge which made a bonus ; 
and that he might have astimulus to teach the more 
unskilled men, the foreman received an additional 
50 per cent. bonus if all the machines under his 
charge earned a bonus. The following were the 
results of this method : 


Inasmuch as no bonus whatever is paid unless the men 


or 





lathe are placed in the proper order, with proper instruc- 


actually perform the work called for on their instruction 








cards in the time set, it is to the interests of the men to 
prevent accidents to the machines, and to avoid unneces- 
sary delays, whether such delays are their own fault or 
the fault of other people. Among the results we have 
obtained are : 

1. A very large increase in output, averaging from 200 
to 300 per cent. 

2. A falling off in accidents and breakdowns, 

3. A quickening of the intelligence of the men. 

For instance, men who could formerly do nothing for 
themselves, but were obl: to ask the foreman all kinds 
of questions, now find that they can do the work by 
asking fewer questions ; for if they spend a large propor- 
tion of their time hunting the foreman, they lose their 
bonus. One man, for instance, who in three years had 
never learned to change the feed gears of his machine pro- 
perly without the assistance of his foreman, lost his tonus 
three days in succession because they had not been pro- 
perly set. He at once learned to set them, and has had 
no difficulty from this cause since. 


The author then made comparison of the bonus, 
with the piece, P agpass showing the advantages of 
the former. If the men once become convinced the 
instruction card can be followed successfully, most 
of the difficulty is over. When additional informa- 
tion on any job is obtained by the company, such 
items on the card are changed, but wholesale changes 
are never made. Under the bonus system men 
did not hesitate to hurry others in order they might 

et their own work done. In the old system they sat 

own and waited for the work to come along. The 
author submitted Tables of progress in the shorten- 
ing-the time required on work, and also showing 
the increased output, The latter more than doubled, 
being 2.17 as against 1. The former decreased in 
one instance from 70 to 28.75. He concluded as 
follows : 

Although the results, as above pointed out, are very 
far in excess of what was anticipated, the writer does nob 
feel that we have yet taken advantage of all our oppor- 
tunities. As before stated, the system is one of educa- 
tion, with prizes for those who learn; but the prizes 
have so far been a ed for learning and doing only 
what our e already knew. The next and most 
obvious step is to make it to the interest of the men to 
learn more than their cards can teach them. So far 
nothing has been done in this line, not because the need 
for some such provision has not n end but for the 
a that no entirely satisfactory method has suggested 
1 . 

The writer believes in ing a liberal compensation 
for improved methods of _— and in offering special 
inducements to a workman to make out instruction cards, 
by which others are enabled to carry out his methods. 

‘he compensation should be sufficiently liberal not only 
to induce him to part with what information he may 
have, but to use his ingenuity to devise better methods. 

If this can be poopy eee out, the most difficult 
problem of the system—that of training men to make out 
Instruction cards—will have been solved, and the system 
will not —= become self-perpetuating, but will auto- 
—ay pick out the men best suited to carry it for- 
ward. 


Your correspondent wishes that space could be 
afforded to ee this admirable and practical 
paper in full, but he has been obliged to condense 
20 octavo pages into a few paragraphs. The dis- 
cussion was naturally somewhat extensive, but only 
a few short extracts from it can be given here. It 
may be noted that, coincident with this r, one 
on similar lines was read to a meeting of the Engine- 
Builders’ Association by Mr. H. M. Norris. The title 
was ‘*The Premium Plan of Rewarding Labour.” 
In this, he stated, the result was a strike with the 
union, which was badly beaten, and the workmen had 
returned under a lower scale of wages. The applica- 
tion of this system reduced the time for a certain job 
from 38} hours to 18 hours. In the writer’s opinion 
the great injury done by the union plan was to put 
all men on the same basis. Now, this is so manifest! 

unjust and so stifling to ambition, that it should fail 
for this reason alone. The great benefit of the 
premium plan is that the ambitious workman gets 
the benefit of his brains and industry, while the slow 
or dull man gets all he earns. It was evident to the 
thoughtful man that this union business could not 
maintain itself in the face of the intelligent work- 
man, and so this is gradually becoming to be under- 
stood, and is being acted on. Sympathetic strikes 
are a thing of the past in the United States, and 
the ‘‘ walking delegate” is beginning to walk at his 
own expense, instead of at that of the busy man. 
This is set forth thus: ‘‘ What is a walki e- 
gate?” ‘*He is one who rides about and tells 
the men when to strike.” ‘‘Don’t the men them- 
selves know when they ought to strike?” ‘No; 
they are too busy earning their wages; but he 
is doing nothing, so he has time to look after their 
interests.” In the discussion on Mr. Gantt’s paper 
one speaker expressed the opinion that the system 





could not be applied where there was a variety 





210 


ENGINEERING. 





[Fes. 14, 1902. 





BRUSH ELECTRICAL ENGINEERING COMPANY, 


(For Description, see Page 208 ) 








LOUGHBOROUGH. 


hai 5 
Frog eccers | 


Fie. 8. Execrric Cak rok THE GREENOCK TRAMWAYS. 


of work, as distinct from the production of large 
numbers of duplicate —_ on account of the 
great cost of skilled labour necessary. Another 
speaker, who was foreman in the machine-shop 
noted by Mr. Gantt, commended it most heartily. 
He cited a case where the men at their own request 
were permitted to make a trial in their own way, 
but were in no instance able to make the time 
those did who followed the instruction card. . Mr. 
Taylor added to the discussion his valuable experi- 
ence, as this plan was based on his methods to a 
considerable extent, as had been so stated in the 
paper. He said there were two matters comprised 
which should be taken up separately. They were, 
the differential rate system and the elementary 
rate system. The first was Mr. Gantt’s own plan, 
but the second was tried by him twenty years ago. 
He instanced the case of shovelling dirt. The 
Bethlehem people had studied this with stop- 
watches and bell divided it into three independent 
operations. The first varying with the material, 
the second almost invariable, and the third depend- 
ing on the weight on the shovel. 


It was soon found that a strong and heavy shoveller 
did his best work with a load of 22 1b.; for the ordi 
labourer, however, this was only 12 Ib. to 14 1b, 
Shovels were thereafter led out to the men that 
would ¥ uy @ load of 22lb. with the material to be 
handled. After a time piece-rates were determined and 


placed so low that at the ordinary rate of work of a 
shovelling the labourer could not earn a day’s wa 


gang 
but at the rate that it was expected to attain they coul 

earn more than they had been making. The results of 
this system were remarkable. At present 85 men do the 
work oety done by about 400 men, and these men 
earn 1.85 dols. where they formerly could earn we | 
1.15 dol. The labour cost per ton, for instance, of load- 
ing certain material into cars is now 4 cents where it 
formerly was 9 cents. Of course, as soon as the method 
was introduced, men began dropping out ; on the average 


nary | tween the men and the bosses. 





only one in fifteen could stand the pace. But soon men 
began coming in from all parts to do the work ; men that 
were heavy and strong, and were glad to have a chance 
to make 70 cents more per day than they could earn else- 
where. The men are satisfied and happy at this rate; 
there are no drinkers, for drinkers could not stand the 
pace; all of them have money in the bank. Here a 
careful balance must be held not to pay them too much, as 
they would otherwise become spendthrifts and soon be 
unfit for work. 

In applying any such system of elementary labour- 
control to a shop, Mr. Taylor ins with the foreman ; 
as there are not one-tenth enough good foremen to be 
had, he often used the a of splitting up the work 
among a number of men. |In theshop where he has carried 
this to the farthest point yet reached, he has a speed boss, 
who controls tools, setting of machines, and speeds in 
comag ta & gang boss, who portions out the work and 

eeps the machines supplied with work and the machine 
fittings required to do that work, at least a day ahead of 
time; = oe. — controls quality of work ; a time 
boas, who has charge of times, costs, &c.; a repair boss, 
who has the care of the machines and tools ; and, deathly. 
the instruction department, which lays out the methods 
of work and draws up instruction cards. The shop also 
has a disciplinarian, who settles all disputes and quarrels 
between men and foremen. 


This plan also brought about co-operation be- 
Mr. Taylor com- 
mended the instruction and rate-fixing department 
as most important. The concentration of these in one 
department was most happy, and he predicted that 
in twenty years or good shop would consider 
this department as valuable as its drafting-room. 
Another man of experience said that this system 
of Mr. Gantt’s was so advanced he almost feared its 
failure from that cause. Still another said he had 
tried it with marked success. The general idea 
seemed to be that it would mark an epoch. It 
may be added, few more practical and valuable 
papers have ever passed under your correspondent’s 





notice. The adoption of the system it advocates 
would undoubtedly result in relegating trades 
unions to their proper functions, as charitable 
organisations, and would elevate the workman to 
his proper place—that of an intelligent and thought- 
ful man—perfectly able to attend to his interests, 
and wanting no outsider to direct him as to his 
arrangements with his employer. Your correspon- 
dent speaks rather feelingly, since he fought four 
strikes to a successful finish, and in no instance did 
his employés originate them, nor care to have them 
originated, but in each case they were the work of idle 
and shiftless men (‘*‘ trifling men” they were justly 
called), who hoped for some profit to themselves 
by stirring up trouble among the steady workers. 


Sirent Gear CHAIN. 


‘*A Silent Gear Chain” was the title of a paper 
presented by Mr. J. O. Nixon. He stated that 
under the title of the Renold silent chain gear it 
had been successfully used in Europe for five years, 
so it may be assumed it is not unknown to the 
readers of ENGINEERING. He claimed for it these 
advantages : 

1, A positive speed ratio (no slip). 

2, Ss tenis in the slack side of the chain, and there- 
fore a minimised loss in journal friction. 

3. Adaptability to short centres or to long centres. 

4. Adaptability to hot or damp situations. F 

In addition to these it possesses the following un:que 
advantages : 

1. It is silent. 

2. It may be run at high speeds. 

3. The initially perfect action is preserved throughout 
the life of the chain. : 

4. The load is distributed over all the teeth in mesh. 

“t : — to leather or ——— because— 

. It provides a positive speed ratio. = 

2. There is a pir loss in journal fricticn. 

3. It can be used in hot or damp situations. 
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conienia bese Bnd short centres without a trouble- to = springing of = axle, and this rage be 

Te ts eae eee avoided by making the supporting yoke long 

1. It i nein pur gearing, because— enough to prevent excessive deflection of the axle. 

3 i y sae re were aned etatees, | Burstine or SMALL FLYWHEELS. 
4. There is no sliding friction on ch .i|_ ‘The Bursting of Small Cast-Iron Flywheels,” 
© 18 no sliding friction on the teeth ; hence it is na « y _— 

pee oct aa by Mr. C. H. Benjamin, was the next paper. 

vis smoother in action and generally more durable. Some time since this careful investigator had made 

The writer. did not hear these claims contro- | # series of tests on this subject, and was urged by 

Pe pres except that one member said the jumping members of the Society to continue them. The 
rs . ains from their sprockets on automobiles was | P@per gave an account of these extended tests. 

necessarily due to wear, but more particularly | Sixteen wheels, each 24 in. in diameter, were tested- 











INTrTRIOR OF THE CARRIAGES OF THE CenTRAL Lonpon Rattway. 


Nos. 1 and 2 were solid cast rims of the Allis pattern, and 
were used as a standard for comparison. They failed ata 
rim speed of about 395 feet per second, and a centrifugal 
tension of 15,600 lb. per square inch. Nos. 3 to 6 had two 
flanged joints in the rim at one-fourth of the distance 
from one arm to the next. They failed at 194 ft. per 
second and 3750 lb. per square inch, and were no stronger 
than with the joint midway between the arms. No. 7 
was a model of a blowing-engine flywheel, with links 
shrunk into the rim ; it failed at 256 ft, per eecond and 
6600 Ib. per square inch. Nos. 8 and 9 were solid rims, 
with wire spokes tightened by nuts; they failed at 424 ft. 
ner second and 18,000 Ib. square inch. No. 10 had 
t 


r 
e ustal flanged joints, bolted together, but unsupported ; 
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while Nos. 11 and 12 were strengthened by steel tie-rods 
running from hub to rim and bolted in; No. 10 burst at 
164 ft. per second, and Nos, 11 and 12 at an average of 
225 ft. per second. Nos. 13 and 14 were made with solid 
rims and with the arms and hub cast in a single piece, and 
the ends of the arms bolted between ears which projected 
inwards from the rim ; they burst at a speed of 392 ft. per 
second. Nos. 15 and 16 were made with the rims in 
halves, bolted together by a flanged joint, and the arms 
and hub cast in one piece, the arms being bolted to the 
rim by flanges cast on their ends and cap screws screwed 
into bosses on the inside of the rim ; the average bursting 
speed was 223 ft. per second. 

The following conclusions are drawn: For wheels of 
moderate size and correct ogtsabgang the solid rim isthe 
strongest form ; jointing the arms at the rim and webbing 
the rim has no important effect ; joints in the rims are 
the principal source of weakness ; probably no joint can 
be made more than one-third as strong as the solid rim ; 
the joint of No. 16 is the best that can be devised for cast 
wheels with solid rims ; if joints are located between the 
arms, they should be reinforced by tie-rods ; the solid-rim 
wheel, with numerous steel-rod spokes, is the best form. 


The paper was well illustrated, and the members 
hoped Mr. Benjamin would continue still further. 


STANDARDISING ENGINE Tests AND STANDARDISING 
ENGInes AND Dynamos. 


‘‘ The Committee on the Standardising of Engine 
Tests” presented a preliminary report covering 


with a view to their adoption if considered sufficiently 
meritorious, 

A. Pressing Armature on Shaft.—Usually the contract 
definitely provides by whom this is to be done; but our 
suggestion is that, if there is no such provision in the 
contract, it should be understood that the engine and 
generator builders shall agree who is to do this work, so 
as to avoid any a when the separate portions of 
the unit are delivered on the premises. 

B. Floor Line.—For convenience in operation, and for 
the information of engine and generator builders, we 
suggest that for units up to 75 kilowatts inclusive, the 
floor line should come at the bottom of the sub-base; and 
for units 100 kilowatts to 200 kilowatts inclusive, the floor 
line should be 1 in. below the rough top of the sub-base. 

C. Protecting Commutators from Oil,—In view of the 
fact that in some cases the distance between bearing and 
commutator is very small, it is well for engine builders 
to bear in mind that provision should be made to prevent 
oil from the bearing getting on the commutator. 

D. Some generator builders have asked that the end 
of the shaft be drilled and tapped to facilitate, if necessary, 
the removal or placing of the armature on the shaft at 
the place of erection. We suggest that this bedone. _ 

E. In. some cases generator builders require special 
nuts, bolts, or fixtures for attaching generators to the 
shaft. Under these conditions we suggest that the gene- 
rator builders should furnish all attachments to their 
apparatus that are not already specified in our report. 


like all appointed by the 





This Committee, 


TABLE OF Sizes, SPEEDS, AND STANDARDISED Dimensions oF DirEct-CoNNECTED GENERATING SETS. 
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per cent. variation of speed permissible above and below speeds in Table. 














THE NEW BERMUDA FLOATING DOCK. 


On Saturday last there was launched from the yard 
of Messrs. C. S. Swan and Hunter, at Wallsend-on- 
Tyne, a floating dock which has been constructed for 
the Government to the designs of Messrs. Clark and 
Standfield, of 11, Victoria-street, Westminster. This, 
we believe, is the longest and heaviest floating graving 
dock yet constructed, exceeding in these respects 
even the large dock of the United States Navy, 
situated at New Orleans, and completed last year. In 
our two-page plate we give a longitudinal section, a 
cross-section, and a plan of the new dock, which 
is to be stationed at Bormuda; and on page 218 
is shown a perspective view, —— from a photo- 
graph taken some little time before the launch. By 
the latter, although some details are not complete, an 
excellent idea is given of the general arrangement and 
the imposing dimensions of this enormous structure. 

The new Bermuda Dock is 545 ft. long, and its clear 
width between rubbing-fenders is 100 ft. As the side 
walls are a little over 13 ft. across, the total width of 
the structure is somewhat above 126 ft. The lifting 

ower, up to the pontoon deck level, is 15,500 tons, 

ut by using the shallow pound this can be in- 
creased to 17,500 tons. The weight of hull is 6500 
tons. The sides or walls are high enough to enable a 
vessel of 32 ft. draught to be berthed on the keel 
blocks, the latter being 3 ft. 6 in. high. The whole 
structure consists mainly of five parts, comprising 
three pontcons and two side walls. The pontoons 
form the bottom of the dock, and are placed between the 
side walls; the latter extending almost as low down as 
to the bottom plating of the pontoons. This arrange- 
ment gives advantage of the full depth of girder, thus 
affording a maximum of longitudinal strength. The 
pontoons supply the chief part of the lifting power, 
and though the side walls may be used to some extent 
for the same purpose, their primary object is to give 
the structure stability, and to afford control over the 
dock in sinking it to take the ship on board. 

It will be of interest to compare this dock with the 
one it is to displace at Bermuda. The old dock, 
which was illustrated on page 294 of our second volume, 
is 381 ft. over all, and 84 ft. wide between the side 
walls. Its normal lifting power is 8000 tons ; somewhat 
above the displacement (7550 tons) of the Bellerophon, 
which was the typical central battery ship of her day. 
By the use of end gates, however, the capacity of the 
dock could be brought up to over 10,000 tons, but this 
reduced the available length to 330 ft. The Belle- 
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80 octavo pages, which received high commendation. 
It represented an enormous amount of careful work, 
and the proposition to add to it was enthusiastic- 
ally received. Followitig. this was the -report of 
the Committee on ‘‘ Standardisation of Engines and 
Dynamos.” The points covered were these : 


1. The standard sizes of units recommended. 
2. The corresponding revolutions per minute for these 
units. 
3. The sizes of shafts for the two classes of centre- 
crank and side-crank engines. 
4, The length along the shaft required for the gene- 
rator. 
5. The height of axis or shaft over top of sub-base. 
6. The width of top of sub-base. 
7. Armature fit. — i 
8. Overload capacity of engines and generators. 
9. Brush-holders. ; 
10. Holding-down bolts, keys, and outboard bearings. 


The results are tabulated, and accompanied by 


diagrams (Figs. 5, 6, and 7) annexed. The Com- 
mittee also added the following suggestions : 


In the course of our investigation our attention has 
been called to a number of points which, from their 
nature, are not exactly in the same ay a as those on 
which we have made recommendations ; but we consider 


them of such importance that we desire to offer them as 
suggestions for consideration by members of the Society, 











piece must be "to "less than “R.” 











As arranged for vertically parted generators. 


Rectangular seatings to be made and located to suit 


Society, had done its work thoroughly and success- 
fully, and their first report was in the highest 
degree satisfactory, not only to the members, but 
to the manufacturers and users in general. This 
was shown by the letters they had received, and by 
the hearty co-operation they had met on all sides. 
That their final report will be equally welcome and 
pleasing is beyond question. 


(Zo be continued.) 





Coat In Brazit.—A contract for the supply of 50,000 
tons of coal to the Brazilian Central Railway, with de- 
liveries extending over the first six weeks of this year, has 
been taken by the Brazilian Coal Company. The contract 
price is 29s. 5d. per ton. 





Laxton’s Burtpers’ Price-Book ror 1902.—The new 
edition of this useful work, just issued by Kelly’s Direc- 
tories, Limited, has been brought thoroughly up to date 
in all its sections. Some 72,000 different prices are 
scheduled, and, as usual, the prices dealing with any 
particular clazs of work are prefixed by a number of 
practical hints upon the selection of material for different 
uses, and on its measurement in relation to architects’ 
certificates. In the —— relating to legal matters, 
particulars are given of the more important decisions 
recorded under the London Building Act of 1894, The 
price of the book is 4s. 








bases of vertically parted generators. 


| heavier fully-rigged, broadside, armoured ships of the 
riod—the Agincourt and Minotaur—were 400 ft. 
ong and 59 ft. 5 in. wide. Our recent battleships are 
405 ft. long and 75 ft. 6 in. wide ; a fact which illus- 
‘trates the advance made in the size of war vessels 
| during the period that has elapsed since the first dock 
was sent out. The cruiser class shows even more 
| marked increase in dimensions; indeed, it may be said 
that 36 years ago we had nothing in the Navy corre- 
sponding to our present first-class cruisers. 
In the illustration, Fig. 1 on our two-page plate, we 
have shown by dotted lines the positions that would 
| be occupied respectively by the battleship Majestic 
and the first-class cruiser Powerful. The Majestic 
has a length of 390 ft., is 75 ft. wide, and her dis- 
|placement is 15,000 tons. In order to give high 
| manceuvring powers, in the way of quick turning, to 
| war-vessels, they are generally designed so that the 
‘ends are a good deal cut away, or, as it is described, 
with the deadwood removed. This cambering of 
the keel is a comparatively modern innovation, and 
it affects the berthing of a ship to some extent. 
Thus the length of bearing keel of the Magnificent 
is 343 ft. ; whilst in the Terrible it is but 40 it. more, 
although the big cruiser is 500 ft. long. On the other 
hand, the Campania, which, as an auxiliary cruiser, 
might have to be dealt with in war time, although 
| 600 ft. long, has a bearing on her keel of 545 ft. ll 
| Fortunately, modern vessels built of steel w! 
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submit to being supported out of water with very 
long lengths overhanging fore and aft. Perhaps the 
most notable instance on record is that of the mail 
steamer Empress of China. This vessel injured 
one of her propeller shafts, so that it had to 
be withdrawn from outboard. She was at Barrow, 
where there is a floating dock only 242 ft. long, 
the Empress of China being 455 ft. in length 
between perpendiculars. There was thus an overhang 
of 213 ft. to be divided between the two ends. In 
spite of this, the vessel was lifted sufficiently to 
withdraw the shaft and replace it, although the dock, 
which is of the depositing type, had not sufficient 
displacement to get the keel out of water. Perhaps 
another remarkable feat of ship-lifting may be men- 
tioned here. In this the difficulty was with the 
opposite dimension—beam. The Russian so-called 
‘circular ironclads,” the Popoffkas, have—at least the 
largest of them have—120 ft. beam, but these vessels 
have been lifted on floating docks. In this case, how- 
ever, the form of dock is of the |, type—that is to say, 
it has only one wall. The Russian dock, which is at 
Sebastopol, has, however, been arranged by her 
designers, Messrs, Clark and Standfield, for taking 
very wide structures, the pontoons being capable ot 
being extended out from the wall in a very ingenious 
manner. Whilst mentioning this fact, it is, perhaps, 
as well to add that L docks, as ordinarily built, 
will take ships rather wider than the pontoons; 
for instance, the Barrow depositing dock has lifted 
paddle steamers of 68 ft. beam, although it is but 
54 ft. wide. Naturally the strength of the dock itself 
has to be considered, as well as that of the ship ; espe- 
cially when heavy ships have to be lifted that have 
considerable camber. In the case of the Bermuda 
dock this feature has received special attention in 
view of the fact that she has to make an extended 
ocean voyage, in the course of which heavy weather 
may be met. 

The vertical side walls of the new Dock being 
53 ft. 3 in. high, give great depth of girder ; but it is, 
of course, necessary that they should be firmly attached 
to the pontoon bottom. This brings forward another 
characteristic feature of these floating docks. Itis re- 
quired that their under-water parts should be examined 
for purposes of painting or repair, and they are there- 
fore made ‘‘ self-docking ”—that is to say, any of the 
sections into which the whole structure is divided 
may be detached and lifted by the rest of the dock. 
Thus the middle length, 300 ft. long, of the pontoon floor 
could be cast adrift and the rest of the structure sunk 
until the detached part, floating on the surface of the 
water, is brought level with a position high up on 
the walls, to which it would be attached. By 
pumping out the water that had been admitted to 
sink the structure, the middle length would be raised 
and its under part would be accessible. It will be 
seen, therefore, that the connections of the five main 
component parts of the dock have to be adjustable. 
The side walls are attached to the pontoons by 
double fish-plates and tapered pins, to take which 
there are steel lugs built into the structure, both 
of the walls and the pontoons. It will be readily 
understood that in a dock designed to make a trip 
across the Atlantic this part of the construction has 
received special attention. The designers have, how- 
ever, experience to go upon, not only in regard to the 
old Bermuda Dock, but with some others ; among 
which may be mentioned the Stettin Dock, built for 
the Vulcan Company, and the Havana Dock, both 
constructed by Messrs. Swan and Hunter, to the de- 
signs of Messrs. Clark and Standfield, and both of over 
10,000 tons lifting power. 

The pontoons are, as stated, three in number. In 
the plan, Fig. 2, on the two-page plate, the divisions 
between them are plainly shown. The end pontoons 
are each 120 ft. long, and have each 71 ft. of the length 
rectangular in plan, the remaining part being bevelled 
off in a way that will facilitate towing. The sides of 
the rectangular part of the pontoons are built up so 
as to form a broad altar standing 12 ft. above the 
deck. ‘The side walls are each 435 ft. long, and, as 
stated, 53 ft. 3in. high. From their bases up to the 
altar level the width is 13 ft. 2in., but they slope back 
to the level of the engine deck, where they are 
9 ft. lin, through. In order to give sufficient space 
for the boilers the sides are sponsoned out, thus form- 
ing a chamber which is 12 ft. 6 iv. wide. There are, as 
shown, two large openings in each of the side walls. 
These are for the purpose of admitting light and air 
under the bottom of a vessel when docked. In some 
docks they also serve as gangway openings when the 
structure is attached to the shore by brows. The 
ends of the side walls are bevelled off to carry out 
the lines of end pontoons in order not to afford ob- 
structioa when the dock is being towed. 

_The three pontoons are divided into 40 pumping 
divis‘on:, and of these 32 are water-tight. The side 
walls have also eight water-tight compartments in 
each. All these divisions are provided with a 
Separate pipe, each with a valve. All the pipes on 


in each wall. The drains are continuous over the whole 
length of the walls, and as the pumps are seated directly 
on them, any one pump can empty all the compart- 
ments of its half of the dock. ‘here is a central 
bulkhead dividing the dock into two halves, but this 
is not quite water-tight, small leakage holes being 
purposely left. If, therefore, the whole of the pump- 
ing machinery on one side were to break down, the 
other half could still empty the dock, though at a 
somewhat slow pace. The pumps are driven each 
by a separate compound condensing engine directly 
attached. A return-tube boiler supplies each pair of 
pumping engines with steam ; but the connections are 
so made that the supply of steam from any boiler is 
interchangeable. It will be seen, therefore, that in 
each wall the pumping arrangements are in duplicate, 
and that either wall can singly pump out the dock so 
as to lift it ; though, naturally, the progress would be 
slower in the event of extensive breakdown. 

The working of the whole dock is all done from two 
central positions on the top of the dock towers, where 
the valve wheels and connections are placed. The 
valve-houses are directly in communication with the 
engine-rooms, co that the man in charge has complete 
control. Indicators are fitted to show the positions 
of valves, whether open or shut, in order that the dock- 
master may take up different positions for conning 
the lift. As the dock is intended especially for naval 
purposes, special provision has been made for sup- 
porting the armour belt of battleships. There is a 
strong channel running along the top of the broad 
altars to take the heels of the vertical shores. 
Channels are also provided to take the ends of the 
raking shores which are used for supporting the bilges. 
There are six capstans for warping sbips into posi- 
tion, together with the usual bollards, fairleads, &c. 
Electric current is provided for illuminating pur- 
poses by means of a separate installation placed in 
one wall of the dock. ads are arranged so that all 
the interior compartments can be lit up. There are 
also twelve arc lamps for use when docking or work- 
ing on aship at night. There are also special arrange- 
ments to facilitate the use of hand-lamps. Two 
travelling jib cranes are fitted, as shown in the draw- 
ings, running along the walls. They are each of 5 tons 
capacity, with an acting radius of 36 ft., and clearance 
to lift 35 ft. above the topdeck. These are electrically 
driven, there being separate generating plants placed 
in the towers of the dock. Current generated, how- 
ever, can be used either for illuminating or power, the 
leads for the two generating plants being arranged so 
that they are mutually interchangeable. They use 
steam supplied by their own boilers. 

The bottom of the pontoon is protected by a series 
of greenheart keels, as it is possible the dock ma, 
ground at low water. The bottom of the harbour 
at Bermuda is of coral. The top decks are teak- 
planked, and arrangements are made for catching 
rain-water, as fresh water is somewhat scarce in Ber- 
muda. The pumping machinery of the dock has been 
provided and erected by the Wallsend Slipway and 
Engineering Company, the engines and pumps being 
made by Messrs. Allen and Co., of Bedford. The electric 
machinery and the cranes are by Messrs. Clarke, 
Chapman, and Gurney, of Gateshead, the same firm 
having supplied the steam capstans on the top deck. 
It will, perhaps, be of interest if we make further 
reference here to the big American dock already men- 
tioned, which was completed last year, and which 
was ‘built in the United States, at the Maryland Steel 
Company’s yard at Sparrow’s Point, to the designs of 
Messrs. Clark and Standfield. Although the new 
Bermuda Dock exceeds the American structure in length 
.by 20ft. and in weight by 650 tons, the latter has greater 
lifting capacity. It has recently lifted the United States 
battleship Illinois, a vessel of 11,565 tons displace- 
ment. This, however, was well within its powers, as 
up to pontoon level it will raise 18,000 tons; and if 
the ‘‘ pound” were utilised, the capacity could be in- 
creased up to 20,000 tons. Comparing the two 
docks on equal basis, the weight of hull to lift 
each 100 tons of vessel is 33 tons with the 
American - built dock, and 39 tons with the 
British structure. It may be added that the Ameri- 
can naval authorities have a somewhat different 
method of docking to that followed in this country ; 
how far this affects the structural weight of the 
dock we are not aware, though it certainly affords 
a saving in shores. The American plan is to 
attach to the bottom of the ship exterior longitu- 
dinals or stout side keels. Rows of blocks are 
placed for these as well as the usual blocks for the 
central keel. As a consequence, the ship sits on a 
broad base, and needs no shoring, excepting that 
required for centering. Our own method of balanc- 
ing the hull on blocks and then propping it by 
a great number of raking struts and bilge shores 
will ke famiJiar to most of our readers, and is 
shown in Fig. 3. The American plan saves time in 
docking ; but in discussing the merits of the two 
systems, an English ship designer might say that a 





each side lead directly into the main drain of its re- 
Spective side. There are four 18-in. cextrifugal pumps | 


ship pasees very little of her time in dry dock, and it 


Y | margin is allowed to cover storm exigencies. 


dry dock than that hundreds of ships should have to 
transport the burden all over the world. Of course, 
ships must have material worked in toafford longitudinal 
stiffness ; but whether it would pay to put it outside the 
bottom is a matter that may be well open to discussion. 

The launch of Saturday last was in all respects a 
success, excepting in regard to snowballs and weather. 
It snowed heavily all the morning. Wallsend wore its 
most dreary aspect, and was in its most playful mood. 
The vast square-bottomed craft was supported on two 
ways which had the considerable inclination of eleven- 
sixteenths of an inch to the foot. At the appointed 
time it glided easily into the Tyne, and was brought 
pleasantly to rest within a distance of about 25 ft. 
Some one said it was like launching Milan Cathedral. 

When completed, the dock will be towed round to 
the Medway, where, it is said, it will be tested by 
docking a battleship ; after which it will be taken to 
mca. By to occupy the place of the old floating dock 
which was taken out in 1869. 





_ Russran Raiiways.—New lines are projected or are now 
in course of construction in Russia, to the extent of 5681 
versts, involving an estimated capital outlay of 420,304,897 
roubles. The length of the great Trans-Siberian line is 
7783 versts: the expenditure made by this undertaking on 
capital account has thus far been 780,000,000 roubles, bub 
it is estimated that this total will have bo be carried to at 
least 850,000,000 roubles. 


Personat.—Messrs. Easton and Co., Limited, Erith, 
Kent, have eee Mr. G. D. Seaton to represent 
them in the Midland Counties, with head-quarters at 36, 
Islington-row, cy woany Birmingham.—The name of 
the British and Foreign Electromobile Company, Li- 
mited, has been altered to the ‘‘ British Electromobile 
Company, Limited,” and its offices have been removed to 
4, Bloomsbury-place, W.C.—Sub-licences for the con- 
struction of engines using superheated steam on the 
Schmidt system have been granted to Messrs. Fairbairn, 
Lawson, Combe, and Barbour, Limited, Belfast, Messrs. 
Bow and MacLachlan, Limited, Paisley, and Messrs. J. 
Carmichael and Co., Limited, Dundee. 








Srwace aT PonterrAct.—It is proposed to lay down 
a system for the bacteriological treatment of the sewage 
of Pontefract. Mr. Baldwin Latham, who has been 
called in to advise, approves some controlled biological 
filter beds which have been introduced by Mr. A. Oddy, 
the borough surveyor. It is proposed to put down beds 
covering & total area of 8000superficial yards. The beds 
for treating the sewage = will probably cover 6446 
superficial yards, and these will be capable of passing 
150 gee per superficial yard per day. If two-thirds 
of the area is worked at one time, the system will 
be able to deal with 644,266 gallons per day, or nearly 
double the volume which has now to be ae A 

n ex- 
nditure of between 13,0007. and 14,0007. is proposed to 
incurred. 





Ovr Locomotive Exports.—The new year has com- 
menced favourably for the export locomotive trade, the 
value of the engines shipped during the month having 
been 147,734/., as compared with 131,818/ in January, 
1901, and 146,1077. in January, 1900. The Indian demand 
was satisfactory in January, the shipments during the 
month being valued at 5?,163/., ascompared with 40,7247, 
and 40,3812. An increased number of engines were also 
forwarded in January to South Africa, their value being 
returned at 26,654/., as compared with 40707. and 26,1062. 
On the other hand, the Australasian demand for British 
locomotives appear to have fallen off during the last two 
years, the shipments in January being valued at 10,160/., 
as compared with 7476/. and 33,083/. The South American 
demand remained about stationary in January, as com- 
pared with January, 1901 ; but it showed a considerable 
falling off as compared with January, 1900, 





Our Coat ABroap.—The exports of coal from. the 
United Kingdom—the expression ‘‘ coal” including also 
coke, cinders, and patent fuel—in January amounted to 
3,173,774 tons, as compared with 3,206,235 tons in 1901, 
and 3,087,532 tons in January, 1900. The principal con- 
tributions made to these totals were the following : 





| Jan., 1902. | Jan., 1901. | Jan., 1900. 





Country. 
tons tons tons 
Denmark 156.148 157,£03 144,394 
Germany 285,687 £05,309 287,050 
France P rs! ..| 640,724 681,114 668,761 
Spain .. oe os ‘ 265,060 | 269,728 230,913 
Italy .. ée ‘cm - | 454,89t | 426,021 390,016 
Egypt.. -- + | 166,981 | 165,206 | 147,275 





It will be seen that the decrease in the shipments in 
January was very small, notwithstanding that the in- 
fluence of the export duty of 1s. per ton is now felt to 
the full extent. The shipments of coal in January for 
the use of steamers engaged in foreign trade amounted to 
1,202,269 tons, as compared with 1,030,165 tons in January, 
1901, and 913,154 tons in January, 1900. In one way or an- 
other atcordingly coal left the shores of the United King- 
dom in January to the extent of 4,376,043 tons, as compared 
with 4,236,400 tons in January, 1901, and 4,000,686 tons 
in January, 1900. Upon the whole, accordingly, the 
new year has commenced with a larger movement of coal 
abroad. The value of our direct exports of coal in 
January was 2,091.3312, as compared with 2,612,377/, in 





is better that extra weight should be at rest in one 


January, 1901, and 2,238,332/ in January, 1900, 
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AUTOMATIC OR SELF-SHUTTLING LOOM. 


On this e we illustrate two looms by Messrs. 
G. Hattersley and Sons, Limited, of North Brook 
Works, Keighley, fitted with their new automatic or 
self-shuttling device. The first is a tappet loom, and 
the second the same loom with a dobby attached. As 
most of our readers are aware, a loom shuttle carries 
po d a limited supply of weft, wound in a cop or pirn; 
and when this supply is exhausted, the shuttle has to 
be replenished. The loom stops automatically on the 
weft breaking or becoming exhausted, and the weaver 
has then to provide a fresh supply, and re-start the 
loom. When the material of the warp and weft is of 
good quality, the renewal of the weft is the principal 
duty of the weaver, who, on plain work, can *‘ mind ” 
several looms. If this part of her work be done auto. 
matically, the number of looms in the charge of one 
person may be largely increased. 

Messrs. Hattersley claim that in this loom they have 
produced a machine that will compare favourably 
with any other loom designed to attain the same end ; 
which anybody who has seen the loom will readily 
admit, for it is a well-conceived and ivogeniously 
wrought-out invention. On the breakage or exhaus- 
tion of the weft, the fork brings the automatic me- 
chanism into action, landing the shuttle opposite the 
magazine. At this point the loom itself stops, the belt 
having been automatically transferred from the fast 
to the loose pulley, and the loose pulley by a suitable 
connection brings into operation a pap-wheel on the 
bottom shaft, on which are four tappets. These re- 
spectively raise the front of the oa gl eject the 
epent shuttle, place the full shuttle in the box, and 
re-start the loom, all being done automatically. 

The attachment can be applied to either under- 
pick or over-pick, fast-reed or loose-reed looms. The 
speed of the loom can be changed without affecting 
that of the shuttle-changing mechanism. 

The shuttle-changing mechanism is not confined to 
tappet looms, as in Fig. 1, but is also applied to looms 
fitted with dobbies, Fig. 2, in which case a motion is 
attached to turn back the pattern lattice on failure of 
= a soas toavoid a break in the design of the 
cloth. 

The makers have also introduced an automatic stop- 
ping motion to indicate breakages in the warp thread. 

his they term the warp-stop motion. 

This motion consists of a light brush and a roller 
covered with filletings. They are fixed on the top of 
the warp, and crosswise over the loom, and are rotated 
from the crankshaft. The brueh, which just clears the 
warp, catches the broken warp end, and delivers it 
upon the roller. This latter is in connection with an 
incline at one end, so that when its motion is arrested 
by a warp thread, it is moved horizontally, aud 
operates at its other end a light lever suitably placed 
for knocking-off the loom. The whole movement is 
light, to insure quickness in action. Its application 
will be a very considerable advantage, as it is in no 
sense cumbrous, or beyond the simplest weaver’s 
capacity to comprehend and manage. 

Ordinarily, there is no device to indicate tothe weaver 
that a warp thread has broken. She is only informed 
of the fact by a slack thread, or by the absence of a 
thread, in the cloth. As her attention may be engaged 
on another loom, the weaving often proceeds some dis- 
tance before the defect is discovered, when the weft 
has to be cut out as far as the damage extends, entail- 
ing waste, both of yarn and time. The warp-stop 
motion should prevent all this. 








COMBINED AUTOMATIC WORM AND 
SPUR-GEAR CUTTER. 

We illustrate on the opposite page a machine 
built by the Phcenix Engineering Company, Limited, 
of St. Petersburg, for cutting automatically the 
heavy spur and wormwheels required for the turn- 
ing and starting gears of large marine engines. The 
machine has been constructed for one of the Russian 
dockyards, and is designed to cut the teeth of spur 
or wormwheels up to 8 ft. in diameter by 12 in. breadth 
of face. Machines, intended to perform automatically 
two distinct series of operations, are not always 
entirely successful, but the one now in question 
is stated to perform most satisfactorily both its 
designed functions. In the view in Fig. 1 the 
machine is shown at work on a spurwheel hav- 
ing teeth at 14 in. pitch by 4} in. width of face, 
and these teeth were finished at the rate of one 
tooth in 8 minutes. The work is done by a mill- 
ing cutter, the spindle of which is carried by a saddle 
sliding on a vertical standard, asshown. The cuttin 
is done during the descent of the saddle, and severa 
rates of down feed are provided to suit the different 
metals used in the blanks. At the end of its down 
stroke the saddle automatically rises again at a high 
speed ; and when it is in position to make another cut- 
ting stroke, the dividing mechanism comes into play 
and rotates the blank through the proper angle for the 
new cut. A complete series of change gears permit of 
& wide range in the number of teeth on tke’ wheels 








SELF-SHUTTLING LOOMS. 


CONSTRUCTED BY MESSRS. G. HATTERSLEY AND SONS, LIMITED, KEIGHLEY. 

















Fic. 1. Setr-Spaurtiwwe Tarret Loom. 





5 
é 


A 




















Fig. 2, Serr-Sautttiuxc Dossy Loom. 
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will be seen, is carefully balanced 


Fig. 2. 





paid to this | was finished complete in ten hours. 
L waste of |the machine for the cutting of wormwheels after it 
pping or over-running of the gears used. | has been at work. on spur gears, a hob is substituted 
1 be |for the milling cutter, and then the mere throwing 
w in Fig. 2 the machine is shown at | into gear of two clutches makes the necessary changes 
wormgear 4 ft. 9,5, in. in diameter, having | in the feed mechanism. 

f 1} in. pitch and 4} in. wide. This wheel| The hob is fixed on the same spindle es the milling 





In changing over 


cutter used in spur-cutting, and is adjusted for level. 
The blank is then brought forward into contact with 
the cutter, and a feed ‘‘ knock-off” is set by a divided 
scale fixed at the side of the machine, and this ‘‘knock- 
off” will automatically throw the forward feed out of 
gear as soon as the proper depth of tooth has been 
cut, so that once the machine is started it will go on 
cutting till the wheel is finished, without further atten- 
tion. The table to which the blank is secured rests on 
hardened steel balls, running in three annular grooves 
cut in the saddle. The latter is provided with adjust- 
able wedges for taking up any slack in the ways. 

The rotation of the blank is effected by a machine- 
cut worm gear 4 ft. 9,5; in. in diameter, having a 
bronze worm, or rather two worms, gearing with it. 
These worms are adjustable longitudinally on their 
spindle, so that backlash can be completely eliminated. 
A similar device is used in coniection with the worm 
gearing driving the hob, so that great rigidity and 
smoothness of running are secured during the working 
of the machine. A small rotary pump for the supply 
of lubricant to the cutters, when operating on steel or 
hard bronze, forms an accessory to the machine. It 
draws its supply from a trough fixed below the machine 
bed, which in turn receives the drain from the cutters. 
Our illustrations relate to one size of machine only, 
but the Phenix Engineering Company make in addi- 
tion two other sizes. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 28, 1902. 


Axsovt the equivalent of 30 carloads of billets arrived 
at Newport News from Antwerp for Pennsylvania mills ; 
about 5000 tons will reach New Orleans this week. 
Negotiations by cable are pending for much larger 

uantities, which are halted by prices named abroad. 

he requirements for raw steel are becoming more 
urgent, and prices both at home and abroad for early 
deliveries are threatened with an advance. At present 
writing, the probabilities are that prices will be no 
obstacle to large dealings. Domestic steel is 30 dols., 
German 27 dols., Philadelphia delivery. Pig iron of 
all kinds is in good demand when 30 to 60 days 
deliveries are possible ; but the anxiety to buy for 
remote deliveries has abated. All mills are arranging 
to make more iron. There are interesting developments 
in Western Pennsylvania of this character. Jobbers 
are endeavouring to obtain an abundant supply of 
material. Architects repeat their assurances that the 
demand for structural material will be heavier. Steel 
rails are quiet at 28 dols., and remotely Western 
sections are calling for deliveries of rails to extend 
connections northward into British America and 
southward into Mexico. Lead is up to 4.10 for imme- 
diate, but not remote, deliveries. Sheet copper has 
been cut from 18 to 16 cents. Copper mine wages are 
coming down. Calumet and Hecla, in order to stem 


|| the panic, advanced prices from lle, to 1lje. 


PHILADELPHIA, February 5. 

For the first month of the New Year the capitalisa- 
tion of new companies in excess of 1,000,000 dols. 
foots up 146,000,000 dols. This is taken to indicate 
that the limit has been reached and that a reaction is 
near. The market refuses to weaken in any direction 
because the financial powers, with an abundance of 
money and with good earnings on nearly all lines of 
securities, are determined to have things their own way. 
Bank reserves are larger. The undertone is stronger. 
All the industries are busy and making money. The 
strength of the stock situation lies in the fact that 
a greater percentage of industrial and railroad securi- 
ties are now in fewer hands than ever. The steel 
industry is strong and vigorous. Prices are firm andin 
wire nails an advance of 1 dol. per ton has been made 
at Chicago. A further advance is probable on Feb- 
ruary 20, when another meeting is to be held. The 
twenty firms in the United States manufacturing cut 
nails met at Pittsburgh last week and reduced prices 
10 cents per keg in order to attract demand. Foundry 
iron is very active, and buyers are asking for more 
than can be had. Billets are being bought abroad to 
make up for the trouble at home due to oversell- 
ing. The scarcity threatens to continue for some 
time to come. There are rumours of a curtailment 
in copper production that, it is calculated, will send 
prices skyward. The combination is to include Ameri- 
can and European producers. An excitement was 
created on Saturday by bids on the Exchange of 123c. 
for from 100,000 to 2,000,000 pound lots to be deli- 
vered in the next six months. As a result of last 
week’s business prices have advanced to 13c. Large 
London sales are cabled, and that has had a stimulat- 
ing effect on the market. Exports of copper for week 
ending January 31, 7317 tons, the largest on record for 
one week. For the month of January the exports were 
15,293 tons. 
<The general financial outlook is excellent, and with 
an abundance of money at a fair rate of interest there 
is no doubt concerning the spring business in indus- 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done on Thursday forenoon, and the tone 
was firm all round. In the afternoon a fair business was 

ain done at improved prices. Scotch warrants closed 
34d. per ton up on the day at 49:. 7d. per ton cash 
sellers, Cleveland was 5d. per ton up at 453. 34d. cash 
buyers, and Cumberland hematite iron was 5d. per ton up 
at 563. 5d. per ton buyers one month. The settle- 
ment prices were: Scotch, 493. 44d. per ton; Cleve- 
land, 453. 3d.; Cumberland hematite iron, 563. 3d 
per ton. Oa the forenoon of Friday some 12,000 
tons changed hands. Scotch warrants were the turn 
better at 493. 8d. one month, with buyers over. Cleve- 
land, after being done at last price, 45s. 34d. per ton 
cash, left off at 45s. 24d. per ton buyers ; and Cumberland 
hematite iron was dealt in at 563. 5d. one month. In the 
afternoon from 6000 to 7000 tons were dealt in, and the 
market prices were seen to b3 easing off. Scotch warrants 
closed 14d. per ton down on the day a} 493, 741., eellers 
one month ; Cleveland also lost 14d. per ton at 45s. 2d. 
cash buyers, and the settlement prices were 493. 6d., 
45s. 3d., and 56s. 14d. per ton. The market was strong 
on Monday forenoon, in response to the cables from New 
York as to the threatened famine there in iron and 
steel. About 10,000 tons — hands, and Scotch 
rose 3d. per ton, Cleveland 4d., and hematite iron 
ld. per ton. The market was exceedingly active in 
the afternoon, more active in fact than for a very 
long time past, from 25,000 to 30,000 tons chang- 
ing hands, one prominent house buying 20,000 tons of 
Scotch and Cleveland iron—half and half. -Scotch 
was exceptionally strong, and finished at a rise of 1s. 9d. 
per ton since last Friday. Cleveland advanced 44d. per 
ton on the day, and hematite iron 4d. per ton. ‘The set- 
tlement prices were 49s. 9d., 453. 6d., and 56s. 3d. per 
ton. There was a renewal of the activity in the market 
on Tuesday, and quite 15,000 tons of iron changed owner- 
ship. Scotch warrants reacted 94d, per ton, but Cleve- 
land left off only 1d. per ton up. Cumberland hema- 
tite iron, which remained undealt in, was quoted 
3d. per ton down at 563. 6d. per ton. The total 
sales in the afternoon amounted to 18,000 tons, and 
the settlement prices were: 503.«6d., 45s. 7}d., and 
66s. 3d. per ton. A good business was done this fore- 
noon, when some 20,000 tons of iron changed hands. 
Cleveland met with most attention, opening strong at 
46s. 4d. per ton cash and 46s 6d. one month. The cash 
price showed a net gain of 3d. since last night. The 
market continued firm and active in the afternoon, and 
about 15,000 tons were dealt in. After hours it was 
said that the price of Cleveland was 46:. 5d. per 
ton. The settlement prices were: 503. 104d., 463. 3d., 
and 56s. 9d. per ton. The following are the quota- 
tions for makers’ No, 1 iron: Clyde, 653. 6d.; Garb- 
sherrie, 66s.; Calder, 66s. 6d.; Langloan, 68s, 6d.; Sum- 
merlee, 703.; Coltness, 71s. per ton—the foregoing all 
shipped at Glasgow ; Gle: ock (shipped at Ardrossan), 
653. 6d. ; Shotts of Poca ep Leith), 703.; and Carron 
(shipped at Grangemouth), 67s, 6d. per ton. A very 
considerable change has taken place in the pig-iron 
market during the past wesk. A large amount of iron 
continues to change hands, and from the nature of the 
operations it looks as if a fair amount of outside interest 
was being taken in the article. Founders continue to be 
weil employed, and there is a large amount of business 
being done in rails, considerable export orders, which 
for the past few years have gone to America, having 
been secured by makers in this country, owing to the 
higher price on the other side of the Atlantic. From 
Germany there are better reports coming to hand, and 
local manufacturers are not now being under-quoted from 
that country in their own market, Bub against this our 
export of pig iron to that country will not be so large 
as it was last year. The number of furnaces in blast at 
this date is 81, against 79 at this time last year. The 
stock of pig iron in Messrs. Connal and ’s public 
warrant stores stood at 55,379 tons yesterday afternoon, 
as compared with 56,310 tons yesterday week, thus 
showing for the past week a reduction amounting to 931 
tons. 


Finished Iron and Steel.—Business is dull in the steel- 
plate trade, and very little fresh work is being given out, 
and prices are tending downwards. A very limited 
business is doing in hematite warrants, the closing price 
being 56s. 34d. per ton sellers ; but the ordinary rate for 
Scotch brands is 59s. 6d. per ton delivered to the steel 
works in the respective districts. Malleable iron is not in 
ven ee demand, and prices are rather tending down- 
wards, 


Sulphate of Ammonia,—There is an active demand for 
this ns and prices are going upwards. Ab pre- 
sent 11/. 7s. 6d. is being freely given, and up even to 
112. 103. per ton. Last week’s shipments from Leith 
amounted to 1593 tons. 


Institution of Electrical Engineers: Glasgow Section.— 
An ordinary meeting of this Institution was held last 
night—Professor Magnus Maclean, G.S., presi- 
dent, in the chair. A continuance of the discussion 
on Mr. John C. A. Ward’s paper on ‘‘Continuous- 
Current Distributing Mains,” was opened up by Mr. 
W. A. Chamen, electrical engineer to the Corpora- 
tion of Glasgow. He read a communication which he 
had received from Mr. Newington, the Edinburgh 
ration electrical engineer, and then he made some remarks 
on electrolysis, and on municipal electrical engineering, 


saying that he would approve of electric motors being 
hired out in the same way as the gas committee hire out 
apparatus. He does nob want to go beyond 500° volts 
pressure. The other speakers were: Mr. H. A. Mavor, 





Mr. John M. M. Munro, Mr. Sam Mavor, Mr. Brown, 
Govan electrical engineer, and Mr. King. Mr. Ward 
replied at some length to the various speakers. 


Glasgow and West of Scotland Technical College Scien- 
tific Society. —This society held an ordinary meeting last 
Saturday evening, Mr. C. P. Hogg, M. Inst. C.E., pre- 
sident, in the chair. Professor Magnus Maclean read a 
paper and gave an experimental demonstration cn ‘ Ro- 
tating Magnetic Fields.” He repeated some of the expe- 
riments of Arago, Babbage and Herschel, Barlow, and 

‘araday. He stated that it is by the combination of alter- 
nating currents in different phases that the rotatin 


}| magnetic fields of modern commercial machines, suc! 


as induction motors, are produced. A large number 
of experiments were shown illustrating the rotating 
fields obtained from two-phase currents and three-phase 
currents. Finally, by means of an oscillograph, the elec- 
trical and optical actions of which were fully explained, 
he projected on a screen the actual current wave of the 
alternator from which the currents for the experiments 
were obtained. On the motion of the president, Dr. 
Maclean was awarded a hearty vote of thanks for his 
valuable paper, as were also Mr. F, Scott and Mr. 
Stephenson, his assistants, who contributed largely to 
the success of the experiments. 

Lecture on Explosives.—A lecture on “‘ Explosives” was 
delivered at the Cowan Institute, Penicuik, on Monday 
night, by Mr. A. F. Hargreaves, F.C.S. He dealt with 
the history of gunpowder, and he passed over the claims 
to the invention by the Chinese, Hindoos, and the 
Greeks, remarking that there was no evidence that gun- 
powder was used before the fourteenth century. It was 
not in use at the Battle of Bannockburn in 1314, bub it 
was in use at Crecy in 1346. In the second portion of his 
lecture he dwelt on modern explosives—nitro glycerine 
and other nitro-compounds, and the various kinds of 
cordite, which had been almost exclusively used in the 
South African War. 

The Institution of Civil Engineers—Glasgow Association 
of Students.—The fifth general mesting of session 1901.2 
was held in the Institution rooms, 207, Bath-street, on 
Monday evening, the president in the chair, when Mr. 
Andrew Home Morton, Assoc. M. Inst. C.E., read a 
pow ‘*On the General Arrangement of Power Stations.” 

he author first) enumerated the various stations and 
plants which are included in the general term ‘‘ power 
station,” and then discussed the considerations which tend 
to fix their location, dealing chiefly with steam-driven 
stations; the main components—viz , boilers, mains and 
auxiliary machinery—being dealt with chiefly with regard 
to their influence on the general arrangement of the 
stations. The methods of arriving at the initial and 
ultimate capacity of the various types of power stations 
and the sizes of units adopted in modern practice were 
described, and, in conclusion, by means of lantern slides, 
the arrangement of several local and other power stations 
were shown. An interesting discussion followed, and 
the author was awarded a very hearty vote of thanks for 
his interesting paper. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—For the tirst time for many 
months, the official return relating to the coal sent by 
Yorkshire collieries to Hull shows an increase, when com- 
pared with the <a 8 period of last year. The 
exports show a falling off. The total imports for January 
reached 220,976 tons, against 209,616 tons last year, an 
increase of 11,360 tons. The business done coastwise 
totalled 31,392 tons, of which close upon half went to 
London. The exports only reached 77,621 tons, against 
94,332 tons in January, 1901. The decrease was contri- 
buted to by the business done with Germany, which only 
reached 10,839 tons, against 14,263 tons last year. Sweden, 
Holland, and Denmark also show very heavy decreases. 
On the other hand, North Russia did business in York- 
shire coal to the extent of 8813 tons, compared with 3437 
tons last year. Six of the leading South Yorkshire col- 
lieries sent about 90,000 tons to the port, being equal to 
about two-fifths of the entire tonnage. The Denaby and 
Cadeby Company head the list with 30,208 tons, against 
23,200 tons last year. 

The Growth of Leeds Gas Works.—Oo Wednesday, 
February 5, an inspector of the Local Government 
Board held an inquiry into an application by the Leeds 
City Council for power to acquire 20 acres of land for 
purposes of additional gas works, and also to sanction the 
use of 6293 square yards of land in the vicinity of the 
Water-lane Gas Works, for the manufacture and storage 
of gas or residual products. The town clerk quoted the 
following figures to show how Leeds had grown since 
a gas works were purchased by the Corporation 
in 1870: 





Rateable Gas 





_ Population. Valen. | Ghememere. Gas Sold. 
| £ cub. ft. 

1868 | 243,598 677,218 | ~ 67,830 | 674,000,000 

1901 | 428,968 1,741,373 97,363 | 2,790,253,000 
| | 


The town clerk added that, in view of probable further 
extensio 20 acres would not be too large an area to 

uire. The cost would come out of the 300,0007. which 
had been sanctioned for gas purposes. 

Henry Bessemer and Co.—The annual meeting of this 
company was held on February 5, Mr. Joseph Barton 
presiding. The chairman, in moving the adoption of the 
report, said inquiries for their goods were just now a 
little more numerous, and orders were coming in rather 





| whole a dividend of 10 per cent. was vei 
| The report was adopted, and Mr. A. A. 





more freely. Generally, there was a more hopeful feeling 
about the future. The directors thought that on the 
satisfactory, 
ollingsworth 
was re-elected a director. 


Tron and Steel.—The large works at the East end of 
Sheffield are still anxiously awaiting communications 
from the Government with respect to the orders for 
armour, forgings, and other accessories required for the 
proposed new battleships and cruisers. Up to the present 
time nothing has been heard of their intentions, and work 
in these departments is very There is no improve. 
ment in the demand for railway material, and with few 
exceptions the firms who produce it are only able to 
keep comparatively few men employed. Both the home 
and foreign demand is extremely quiet. Our trade with 
Russia and Germany in steel files and other tools is in a 
more depressed state now than has been known for many 

ears. With Germany there are no signs of any revival, 

ut the latest advices from Russia are more encouraging, 
and a few fairly gocd lines have recently come to hand. 
Firms who do with France, Belgium, and Holland report 
that, although trade is not flourishing, a fair amount of 
business is being transacted, 


South Yorkshire Coal Trade.—The coal trade continues 
in a very uncertain condition, and owners experience 
difficulty in conducting operations. Usually at this 

riod the chief contracts for export have been booked, 

ut foreign buyers are holding off concluding their pur- 
chases until the Budget has been introduced. Although 
they are practically assured that the coal tax will undergo 
no change, a spirit of uncertainty is manifested, and 
business 1s, to a large extent, dragging. At some of the 
larger pits the output has been somewhat restricted, to 
prevent overstocking of the market and the lowering 
of prices. There is also a very sensible diminution of the 
tonnage going into many of the larger works, and the 
outlook in this direction is by no means reassuring. The 
land sales of house coal keep up well, and prices all round 
are firm. Quotations for all classes of coal remain as 
previously reported. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yeaterday the weekly 
market was fairly numerously attended, and the tone, on 
the whole, was cheerful, but the amount of legitimate 
business done was notlarge. Owing to continued outside 
speculation, Middlesbrough warrants again advanced, the 
inc tay Mo them being, it was said, on American 
account. The result was that ordinary Cleveland iron 
followed the upward movement, and producers, none of 
whom are at present necessitated to press iron on the 
market, were very firm in their quotations. Advices from 
abroad were of a rather more encouraging character 
than they have been, and a comet opinion prevailed 
that the spring trade would be better than it was at one 
time expected to be. At the opening of the marke}, No. 3 
g-m.b. Cleveland pig iron was brought at 453. for prompt 
f.o.b. delivery, but later on 453, 3d. was realised, and by the 
close of the market sellers quoted 45s. 6d. Foundry 
No. 4 was put at 44s. 6d.; grey fo: 44s. ; mottled, 
43s. 6d. ; and white, 433. East coast hematite pig was 
again very dull, and no doubt sellers thereof would accept 
a little below the market quotations for anything like a 
good order. Nos. 1, 2, and 3 were quoted 54s. 9d., but 
several sellers adhered to 55s. No. 1 was 55s. 3d. and No. 4 
about 54s. 6d. Spanish ore was a little dearer, the weather 
and higher freights being accountable for this. Rubio 
was put at 153, 6d. ex-ship Tees. To-day Middlesbrough 
warrants still further advanced, and by the close were at 
46s. 4d. cash buyers—a figure that has not been touched 
since August last. No. 3 Cleveland pig was raised to 
463., No. 4 foundry to 45s., and grey forge to 44s. 3d. 
Other quotations were unaltered. Local hematite pig 
iron is thus, at length, comparatively cheaper than ordi- 
nary Cleveland iron. 


Manufactured Iron and Steel.—Quotations for most 
descriptions of manufactured iron and steel keep steady ; 
but the demand is slack, and further reductions in prices 
may have to be made in the early future in order to 
secure orders. Common iron are 6/.; best bars, 
6/. 10s. ; iron ship-plates, 6/. ; iron ship-angles, 5/. 15s. ; 
steel ship-plates, 5/. 123. 6d. ; steel — 51. 103. ; 
and heavy sections of steel rails, 5/. — all less the 
customary 24 per cent. discount for cash, except rails, 
which are net at works. 


Rolling Mills Restarted.—After being laid off since a 
fortnight before Christmas, the rolling mills at the 
Stockton Moor Iron Works, belonging to the South 
Durham Steel and Iron Company, Limited, have been 
restarted. A number of rollers objected to the appoint- 
ment of a certain hand as chief roller, and in consequence 
refused to work. The management, therefore, resolved to 
close down the mills, and proceed with extensive altera- 
tions which they have been contemplating for some time. 
About 150 men were affected ; but, happily, the majority 
of them are now able to resume work. The improve- 
ments which have been made to the mills are of a labour- 
saving character; and, a the services of a 
number of labourers have been dispensed with. 

Coal and Coke.—Coal and coke priceseasier. Average 
blast-furnace coke has been bought at 15s. delivered here, 
but most sellers ask 153. 3d. 





Eeyprian Rarnways.—Work on another Suakin and 
Berber Railway is about to be commenced. The line 18 
expected to be opened for traffic next year. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—There has been a slightly better demand for 
steam coal for early shipment; but for future delivery 
there has been little doing. The best steam coal has been 
making 14s. 6d. to 14s. 9d. per ton, while secondary 
qualities have brought 13s. 9d. to 14s. per ton. House 
goal has shown scarcely any change; No. 3 Rhondda 
large has made 15s. to 153, 3d. per ton. Foundry coke 
bas been quoted at 21s. 6d. to 22s. foe ton, and furnace 
ditto ab 188. to 19s. 6d. per ton.’ As regards iron ore, 
the best rubio has realised 14s. 3d. per ton, while Tafna 
has been quoted at 15s. to 15s. 3d. per ton. 


Great Western Ratlway.—The expenditure made me 
this company for maintenance of way in the second half 
of last year was 701,577/., as compared with 693,399/. in 
the corresponding period of 1900. The outlay made for 
locomotive power and carriage repairs was 1,397,883/., as 
compared with 1,419,045/., while traffic and ‘general 
charges amounted to 1,257,235/, as com with 
1,217,147/. The cost of the coal used in the locomotive 
department in the past half year was 381,382/., as com- 
pared with 435,462/. in the corresponding period of 1900. 
The length of line maintained in the way and works 
department last half year was 26554 miles. In the second 
half of last year 33 engines and 11 tenders were added to 
the locomotive stock, which stood at the close of 1901 at 
2061 engines, and 1108 tenders. The number of vehicles 
in use in the coaching department at the close of 1901 
was 6599, as compared with 6569 at the close of June, 
1901. The number of vehicles in use for the conveyance 
of minerals and goods at the close of 1901 was 59,036, as 
compared with 59,003. The cost of the additional en- 
gines placed upon the system in the second half of last 
year was 66,3297. The outlay made for working stock to 
the close of 1901 was 12,255/,1652. During the past half- 
year five new locomotives were built and 105 reconstructed 
with new boilers at the cost of revenue. The aggregate 
distance run by trains in the second half of last year was 
23,808,892 miles, as compared with 23,655,022 miles in the 
second half of 1900. There was an increase of 407,443 
miles in the distance run by passenger trains, and a de- 
crease of 253,573 miles in the distance run by goods trains. 
The reduction in the goods train mileage was effected 
without any loss of revenue, the receipts from the car- 
riage of merchandise and live stock showing an increase 
in the past half-year of 62,760/., while mineral traffic pro- 
duced an additional revenue of 68,6577. 


Coaling Ships at Sea.—The line-of-battle ship Trafalgar 
and the collier Muriel put into Portsmouth on Thursday, 
having completed a series of official trials undertaken tu 
test the utility of the Temperley-Miller marine cableway 
for coaling ships ab sea. orking under contract condi- 
tions, the apparatus a an average of 30 tons of coal 
per hour on board the Trafalgar, while that vessel was 
steaming at 10 knots. At a slower speed, and with 
the cableway shortened, 40 tons per hour were tran- 
shipped. The Admiralty officials who witnessed the 
trials were so well satisfied with them that the cableway 
is to be given a trial with the Flee). 


Bournemouth.—The Bournemouth Town Council de- 
cided on Tuesday not to rescind a resolution passed at a 
previous meeting abandoning its sea-water scheme. This 
scheme has been in existence for nearly 15 years, and cost 
the town in its initial stages 20,0002. Two water towers 
were constructed, each to contain 12,000 gallons, and into 
these the sea-water was to be pumped flowing by gravi- 
tation through some 30 miles of pipes laid all over the 
town. The water was to be used for watering the roads 
and flushing the sewers, and was also to be laid on to 
private houses and hotels, and supplied gratis to the public 
at standpipes in the rer districts. The Council now 
admits the scheme to have been a failure, and it is officially 
stated that the sea water is not suitable for roads, and 
that owing to the frequent choking of the suction pipes 
no sea water has often been available, while the public 
has only been receiving half sea water and half fresh 
water. The whole scheme is therefore to be abandoned, 
and the special pumpe, &c., are to be used for pump- 
axep water from a brook running through the public 
gardens, 


Bristol and South Wales Railway Wagon Company, 
Limited.—The eighty-second half-yearly meeting of this 
company was held on Friday at Bristol, Colonel Savile 
Presiding. The report of the directors showed a dis- 
posable balance of 7371/., out of which the directors recom- 
mended a dividend at the rate of 10 per cent. per annum, 
less income tax, leaving 1100/. to be carried forward. The 
rolling stock consists of 12,216 carriages and wagons, and 
six locomotive engines. The contingent fund stands at 
35,6667. The chairman said it was a gratifying thing that 
for over 80 half-years the company had never paid less than 
10 per cent. dividends. 


Briton Ferry.—The output of hematite pig has been 
food, and the out-turn of steel has also been encouraging. 

early all the tinplate mills of the district have been in 
full operation. 


Cardiff Railway.—The report of the directors for the 
half-year ending December 31 last states that the capital 
expended during the half-year on new works and exten- 
4 amounted to 10,5597. The expenditure on the new 

ock amounted to 154,166/, and on new railways to 


7668/.; making the expenditure up-to-date—for new dock 
tae. ri for new railways 164,722/., or altogether 
’ »sV0L, 


b — Works on the Great Western.—The viaducts and 
‘ os es on the South Wales and Bristol direct section of 

© Great Western Railway are practically completed, 
and the tunnel work is well advanced. The works on the 


Roath branch, and the Acton and Northolt line have 
made satisfactory —— A second line between 
Andoversford and Charlton Kings on the Banbury and 
Cheltenham line will be shortly ready for use, and good 
rogress has been made with the doubling of the section 
etween the latter station and Cheltenham. The widen- 
ing of the Western Valleys section of the Monmouthshire 
lines is p' ing satisfactorily, and the adaptation of 
the Garw Valley branch between Pontycwmmer an 
Blaengarw is almost completed. Certain of the com- 
pany’s docks at Plymouth are well advanced. New 
stations have been completed at Acton, Stourbridge 
Junction, and Mill Bay, Plymouth; and other new 
stations are in course of erection at Carmarthen, 
Hockley, &c. Additional sidings are begs 8 laid 
down at Banbury, Severn Tunnel Junction, gley 
Green, Llanelly, &c. It is pro at an early date to 
invite tenders for widening the existing line between 
High Wycombe and Princes Risborough, and for the 
construction of a line from the latter place to the Great 
Central Railway at Grendon Underwood. 


Welsh Railways.—The half-yearly meeting of the 
Rhymney Railway Company was held at Cardiff on 
Friday, when a dividend was declared on the ordinary 
stock at the rate of 6 per cent. per annum. A demand 
was made for better dock accommodation at Cardiff. 
The Vale of Glamorgan Railway Company also held its 
half-yearly meeting on Friday at Barry, when a dividend 
on the ordinary capital at the rate of 3} per cent. per 
annum was approved. The half-yearly meeting of the 
Barry Railway Company was also held at Barry on 
Friday, Lord Windsor presiding. A dividend at the 
rate of 64 per cent. per annum was declared on the ordi- 
nary stock, leaving a balance of 943/. 


Port Talbot Railway and Docks.—The directors’ report 
for the half-year ending December 31 last states that 
the gross revenue from all sources was 32,146/., compared 
with 30,343/., being an increase over the corresponding 
half of 1900 of 18037. The working expenses amounted to 
21,577/., as compared with 21,427/., being an increase of 
1507. The traffic carried over the company’s railway 
during the past half-year amounted to 545,537 tons, while 
the imports and exports at the docks amounted to 
324,243 tons. Of the 545,537 tons carried over the rail- 
ways, 461,642 tons were coal, of which 223,446 tons were 
shipped at the docks. Both the railways and the docks 
are capable of dealing with at least three times the ton- 
nage named. The directors recommend a dividend of 1 
per cent, per annum for the half-year upon the preference 
shares, leaving a balance of 9241. 





MISCELLANEA. 

A USEFUL paper has been issued by the Home Office 
(Form 717) on the causes of common accidents that occur 
on buildings in course of construction or erection, with 
hints for their prevention. This paper is a modification 
and amplification of a previous memorandum, and is 
likely to prove highly valuable in enlarging the knowledge 
of contractors ag to the possibility of accidents due to 
want of thought. 


The Government of New South Wales announce that 
they are prepared to grant a concession of a 99 years’ lease 
of a suitable floating dock site at the port of Newcastle, 
New South Wales, to any responsible owner or at 
undertaking to build, equip, and maintain a floating doc 
suitable for accommodating vessels up to 5000 gross 
tonvage. Tenders to be addressed to the Under Secretary 
for Pablic Works, Sydney, and to be delivered in Sydney 
on or before noon of Monday, April 7, 1902. Specifica- 
tions to be seen, and further particulars obtained, at the 
offices of the Agent-General for New South Wales, 9, 
Victoria-street, Westminster, London, 8. W. 


A paper on “The Electric Passenger Elevator” was 
read ae oo a meeting of the Institution of Junior Engi- 
neers, on Friday last, by Mr. William J. Cooper. The 
author stated that usually the motor drove the elevator 
drum by means of a worm, the thrust of which was taken 
on balls. The wormwheel was submerged in an oil bath, 
and entirely covered in to protect it from grit or dust. 
Generally, the weight of the cage was overbalanced by an 
amount equal to the average load carried. In this way 
the work to be done against gravity was substantially 
diminished. Electro-magnetic brakes were commonly 
fitted for the purpose of bringing the winding gear 
quickly to rest, and were satisfactory. The motors used 
were of a special type, and were shunt-wound, with an 
addition of about 10 per cent. of series coils, with a 
view to obtaining a powerful torque at starting. The con- 
troller used had three separate functions to perform: 
1. To make and break the current for the motor, and 
reverse the armature circuits. 2. To cut oub the starting 
resistance automatically and with fixed stops. 3. To cut 
in the resistance for stopping, and apply the brake. In 
certain forms very suitable for use in private houses, the 
whole of these functions were automatically provided for 
in the mechanism, the passenger having simply to push a 
button to start or stop the lift. 


ing Light Railway Orders—viz.: 1. Essington and Ash- 
more Light Railway (Amendment and Extension) Order, 
1902, authorising the construction of light —— in the 
county of Stafford, in the es of Wednésfield and 
Short Heath, and the abandonment of certain light rail- 
ways authorised by the Essin and Ashmore Light Rail- 
way Order, 1900, 2, Aldershot and Farnborough Light 
Railway Order, 1902, authorising the construction of light 
railways in the counties of Southampton and geet 
from Aldershot to Farnborough. 3. Lyndhurst Li 

Railway Order, 1902, authorising the construction of & 





Bristol Harbour lines, the Truro and Newquay line, the 





The Board of Trade have recently confirmed the follow- | P’ 


Lyndhurst to Lyndhurst-road. 4. Middleton Light 
Railways (Deviation, &c.) Order, 1902, authorising the 
deviation of a light railway authorised by the Middle- 
ton Light —— Order, 1898, and for other purposes. 
5. East Anglian Light Raawage Order, 1902, =e 
the construction of light railways in the County o! 
Suffolk, from Lowestoft to Kessingland. 6. Wigan Light 
Railway Order, 1902, authorising the construction of a 


d | light railway in the urban districts of Pemberton and 


Ashton-in-Makerfield, in the County Palatine of Lan- 
caster. 7. Worcester (Extension) Light Railways Order, 
1902, authorising the construction of light railways in 
the City of Worcester and the rural districts of Martley 
and Upton-on-Severn, in the County of Worcester. 


A remarkable method of executing heavy earthwork 
is described in a recent issue of Engineering News. In 
connection with the improvements of the Iowa division 
of the Chicago, Burlington, and Quincy Railroad, 
between Chicago and Omaha, it was necessary to con- 
struct an embankment 1200 ft. long and from 60 ft. to 
65 ft. high, the material necessary amounting to 300,000 
yards. The contractors, Messrs. H. A. Boedker and Co., 
decided that the cheapest method of building this bank 
was to dump the material from a travelling bridge. This 
bridge is a steel structure 150 ft. long, the leading end 
of which rests on a wooden tower reaching down to the 
natural ground level, whilst the other is carried on the 
finished portion of the bank. The gauge of rails on the 
bridge is 3 ft., and a material train consists generally of 
12 or 15 side dump cars, each holding 3 cubic yards. 
These are pushed on to the bridge, three cars being 
dumped at a time, until the whole are emptied. After 
30 lineal feet of the bank has been finished in this way, 
the tower and —— are hauled forward a similar dis- 
tance by means of horses, new lengths of rail are in- 
serted, and the work then proceeds as before. This 
operation of hauling forward takes about three hours. 
The settlement so far has been a small, 
From 300 to 500 cars are now dum per day of 24 hours, 
but with warmer weather permitting of a better supply 
of material, the contractors expect to double these. 


A calamitous accident, arising from the failure of a 
winding rope at a colliery, and the consequent fall of the 
cage with sixteen men in it, is discussed in a recent issue 
of the Annales des Mines by M. Ed. Glasser. The ro 
which broke was a fiat one, constructed of aloe fibre. o 
the time of its failure it had been in use for over twenty- 
seven months, and had raised in that time 115,860 tons of’ 
coal. The depth of the shaft was 2518 ft. The upper 
end of the cable, for a length of 459 ft., was of uniform 
section, measuring 12.4 in. in width and 1.9 in. thick. 
Following this for a length of 2067 ft. the cable tapered 
down to a breadth of 8} in. and a thickness of 1.22 in., 
these dimensions being then maintained for the remaining 

rtion of the cable. Its total weight was 8.57 tons 

he smallest diameter to which it was wound on the 
winding drum at the time of the accident was 8.53 ft., and 
the pithead pulley measured 12.46 ft., but the cable was 
wound in opposite directions on the drum and on this 
pulley, and so was bentin ——_ directions; the speed of 
winding might attain about 50 ft. per second. The prac- 
tice at the colliery was to cut a length of 16 ft. off the lower 
end of the cable every three months, and tests were made 
of the length cut, so as to form an idea as to the con- 
dition of the rope. In addition to this, the rope was 
examined periodically at frequent intervals. Up tillabout 
24 months before the accident, this examination had shown 
no serious signs of wear either in this cable or in its fellow 
used in theadjacent shaft. At that date, however, heavy 
wear was discovered in the upper portion of each of these 
cables, and the examiner, but a few days before the 
accident, had recommended that the cable should be put 
out of service. Since, however, tests of the length last 
cut off indicated that the lower and smaller portion of the 
rope had still — strength, this advice was rejected, 
with the lamentable result already narrated. A pecu- 
liarity of the case is that during the shift previous to the 
descent of the unfortunate men who were taken down 
with the cage in its fall, the cable had been used to lower 
into the pit large quantities of material, the loaded cage 
weighing in these conditions about 49 tons in place of 
about 3.2 tons, as at the time of the accident. Thus, the 
ultimate failure occurred under much less trying con- 
ditions than those under which the cable had worked for 
some hours previously, the more especially as the speed 
of winding is always reduced when men are bein 
pe ge up or down ashaft. M. Glasser’s conclusion is 
that the cable and head gear were on the whole welladapted 
to their work, but that the cable had been overstrained by 
inertia stresses due to somewhat careless handling of the 
winding engine during the lowering of the heavy weights 
down the shaft previous to the descent of the men. It 
would seem, however, that greater safety to life would be 
secured if the French collieries took a hint from the North 
of England, and removed the rope, after half its estimated 
life, from the shafp through which men are lowered, trans- 
ferring it at this date to the upcast shaft through which 
material only is handled. It is however a oe in 
France as in some other countries, the reprehensible 
ractice of using both shafts for the passage of the men 
18 still in vogue. 





Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in December, 1901, was 
390,5877., as compared with 399,175/. in December, 1900. 
The te revenue collected by the company for the 
whole of 1901 was 3,475,286/., as compared with 3,569,6987. 
in the whole of 1900, showing a falling off last year of 
94,430/., or 2.64 per cent. The reduction was, of course, 
attributable to the absence of thes demand for gas 
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NAVAL ENGINEERS. 

THE position of engineers in the Royal Navy is 
being taken up in earnest by the marine engineers 
of the country outside the Service. - Naturally, 
there is no body of men, not personally interested 


25| in the question, better able to speak on the subject 
9} With authority. As designers and makers of marine 


machinery, the manufacturing engineers can appre- 
ciate its worth, and the qualities needed for its 
daily attendance, and, above all, its proper upkeep. 
It may be granted that if we are never to have war, 
and mishaps in peace .time were never to occur, 
that the machinery staff in a war vessel—or, for 
that matter, in a merchant steamer—need not be of 
the quality that is essential under conditions that 
It would need ‘‘ engine-driving”’ 
alone below. Turning on steam, and then, so long 
as coal is shovelled on the fire and bearings oiled, 





nothing to do but to sit down and watch the engines 
go round. 

Absurd as such a description of the engineers’ 
duties may seem to those who know, it is very 
much the view taken by a good many persons, 
high in authority, who help to rule the King’s 
Navy. It was the view taken by Sir Anthony H. 
Hoskins, once the admiral commanding the Mediter- 


**| ranean Fleet, for years on the Board of Admiralty, 
% | and ultimately First Naval Lord ; quite recently the 


occupant of the very highest and most influential 
professional position that can be reached in the con- 
trol of the Navy. There can be no mistake about 
the matter. Admiral Hoskins took care of that, and 
his views are recorded in an official publication, the 
result of aGovernment inquiry. ‘‘I have,” he said in 
effect, for we quote from memory, ‘‘seen a Lascar take 
a bottle of oil, turn on steam, and start an engine.” 
That he instanced as illustrative of the duties that 
a naval engineer has to perform, and as gauging the 
intellectual qualifications necessary for the office. 
We have quoted the circumstance before, and shall 
continue to do so as long as it is typical of the 
position of a number of those persons who control 
the destinies of the Naval Service ; whether poli- 
ticians or naval officers. 

In regard to the latter class, we remember with 
gratitude the liberal position, unbiassed by class 

rejudice, taken by some high in the service, who 
loos recognised that the welfare of the Navy 
depends on the efficiency, not of one caste, but 
of the whole personnel of the Navy throughout. 
Amongst others, the names of the late Admiral 
Sir A. Cooper Key, the late Admiral C. Fel- 
lowes, Admiral Sir John O. Hopkins, and, we 
hope we may now add, Vice-Admiral ©. C. P. 
Fitzgerald, who has had the courage, typical of his 
class, to acknowledge that views he once held 
might be changed with advantage. If we remem- 
ber a recent expression of his rightly, this may 
be said. Whilst mentioning the more exalted 
members of the naval profession, we should most 
certainly not forget the junior executive officers 
of the Service. ‘ied it is to the latter that the 
country must chiefly ]ook for help in putting the 
engineering branch in a position that would be 
conducive to naval efficiency, upon which the 
safety, honour, and welfare of the country mainly 
depends. 

tis difficult for young men to cast aside tradi- 
tions in which they have been educated ; more 
difficult, perhaps, for older ones. Younger men, 
as those wanting experience, feel their dependence 
on the countenance of their fellows. Older men 
are freer, but habits of thought have become in- 
grained, and they have less mental enterprise. In 
the present instance, moreover, the period of life 
when the intellectual faculties are most plastic 
was passed by the older men at an era when the 
engineering branch of the Navy was actually of 
minor importance. Steam was long in making 
headway in the Fleet ; naval engineers were of the 
status of warrant officers. How changed all this 
is in the present day only the younger half of the 
executive branch can appreciate; and perhaps, 
even among them, only those who have served in 
torpedo craft, As the executive officer rises to the 
highest positions, he gets still further and further 
from the engine-room and stokehold. 

For these reasons the country must look to the 
lieutenants and junior captains; although, as we 
have said, there are some instances of wide-minded 
appreciation of the true bearing of the naval 
a amongst the most exalted in the Service. 

e do not, however, remember a cheering instance 
of the kind omens the politicians who hold official 
positions in naval affairs. 

In our present issue we commence to print a pa 
read last Friday before the North-East t Institu- 
tion of Engineers and Shipbuilders, by Mr. D. B. 
Morison, a Vice-President of the Institution. The 
meeting was held in the theatre of the Newcastle 
Literary and Philosophical Society, Mr. Henry 
Withy, the President, occupying the chair. It was 
a crowded meeting, there being present many of 
the leading members of the Institution, which has 
on its roll practically all, if not all, the chief marine 
engineers and shipbuilders of this important dis- 
trict. Any one who heard the applause that 
greeted Mr. Morison when the paper was concluded, 
and witnessed the enthusiasm of the meeting, could 
have had no doubt as to the North-East Coast being 
in earnest about this vital question of the manning 
of the engine department of the Royal Navy. 

Muchthe same thing may, we believe, be said of the 
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Institution of Engineers and Shipbuilders of Scot- 
land ; so the Clyde and the Tyne are working hand 
in hand; a combination that even the deadweight 
of official Parliamentary and clerical obstructive- 
ness may find it difficult to withstand. The Insti- 
tute of Marine Engineers, which contains on its 
roll of membership the majority of the most in- 
fluential representatives of the sea-going marine 
engineers of the mercantile fleet, has also taken 
up the matter with vigour. Before this society, 
whose head-quarters are in London, with branches 
at some of the large sea-ports, Mr. Morison’s 
former paper, upon which we commented in a pre- 
vious issue,* was read, and the views set forth were 
supported most strenuously during the discussion. 
hese are satisfactory indications which promise 
that the chief problem of naval administration 
afloat will receive attention. As we are printing 
Mr. Morison’s paper in full, we need not go over 
the same ground that he so ably covers, and our 
ome article will chiefly serve to call attention to 
is production. There are, however, one or two 
points to which brief reference may be made. The 
first of these is contained in an addendum to the 
paper, and refers to a most important order recently 
issued by the Admiralty. The following is the text 
of this new regulation : 

Gunnery lieutenants to have charge of and be respon- 
sible for the care and maintenance of all gun-mountings, 
as well as for the hydraulic fittings in connection with the 
guns and hydraulically-worked machines (outside the 
pumping engines) at present used for serving them. _ 

Torpedo lieutenants to have charge of and be responsible 
for the care and maintenance of all dynamos, electric 
ee, electric lighting, Whitehead torpedoes, and dis- 
charges, 

Engincer officers to be in charge of all steam-driven 
machinery, and for the supply of water, electricity in aid, 
at the required pressure; and where dynamos are coupled 
to steam engines, they are to be responsible for running 
them and supplying electricity at the proper voltage at 
the machine terminals. 

Tt will be seen from this that naval lieutenants— 
officers of the executive branch—are to be given 
what are distinctly engineers’ duties. Hitherto the 
classes of machinery enumerated have been under 
the charge of the engineering department ; the exe- 
cutive have only been entrusted with using them ; in 
fact, acting towards them in a capacity analogous to 
that of engine-driving. If the hydraulic fittings, 
the dynamos, or the other details of mechanism 
referred to were not in order, the engineer was 
responsible ; if they broke down, the engineer’s 
duty was to mend them. That is distinctly engi- 
neering ; not merely mechanic’s work or engine- 
driving. A man to direct such operations need 
have a practical and theoretical knowledge of the 
design and structure of the machines. Have the 
executive branch, the gunnery and torpedo lieu- 
tenants, this knowledge? In fact, are they engi- 
neers / 

It is assumed, and wisely so, that it takes five 
years to teach a naval engineer student the elements 
of his profession. He must spend that time at 
Keyham before he can enter the Navy in the most 
junior and irresponsible position of his department. 

he time is not too long, considering the complex 
nature of his future duties ; and amongst the latter 
the electrical department is one of the most complex 
and most scientific. Mr. Morison opportunely 
reminds us in his paper that ‘‘ the basis of electrical 
power engineering is mechanical engineering ; 
there is no royal road to become an expert except 
by adequate technical and handicraft training, and 
long practical experience.” We are next told that 
‘*a heutenant can, according to Admiralty regula- 
tions, qualify himself as a torpedo lieutenant, so far 
as electrical knowledge is concerned, by going 
through the electrical course of eight working 
months at Greenwich, during which seven hours 
weekly are devoted to this subject ; a preliminary 
course of three months in H.M.S. Vernon ; and a 
further practical course of six months in H.M.S. 
Vernon.” Mr. Morison further states that during 
this course few opportunities are afforded for 
acquiring mechanical knowledge; and ‘‘at the 
conclusion of his training he is obviously just 
as far from being an electrical engineer as he is 
from being a mechanical engineer ;” to which we 
would = repeat, what we have so often said, and 
what Mr. Morison so opportunely intimates, that 
it is impossible to be the cere unless one is also 
the latter. 

* See ENGINEERING, vol. Ixix., page 449. Mr. Morison’s 
on od tet published on pages 458 and 496 of the same 
yolume, 





The Admiralty, by their recent order, have 
really amalgamated the executive and engineering 
branches of the Navy, so far as the officers are con- 
cerned. That which we have often before said we 
once more repeat ; it is immaterial, so far as the in- 
terests of the country are concerned, whether the 
executive officer become an engineer, or the engi- 
neer becomes an executive officer, so long as the 
final product is a man who understands engineering. 
We may, perhaps, be permitted here to say again 
what we said nearly ten years ago in an article on 
thissubject: ‘‘If it can bearranged that executive 
officers shall be trained as engineers, going through 
such a course as will make them competent, then 
we are all for the scheme. It matters not whether 
you call an engineer a lieutenant, or a lieutenant an 
engineer, so long as you get the right man; but 
to get the right man you must first offer him suf- 
ficient inducement, and then put him sternly 
through the mill. The ‘lieutenant-engineer, or 
engineer-lieutenant,’ must forget some of his orna- 
mental characteristics. He must wear at times a 
greasy jacket; he must broaden his palm and 
flatten his finger tips before he has mastered his 
profession. But he need never forget that these 
things do nothing to destroy the long line of great 
and noble traditions that descend upon him as a 
naval officer.” 

At present, we need hardly say, executive officers 
do not understand engineering ; it is impossible 
they should do so within the short time given to 
the study of the subject. If the existing lieu- 
tenants are to take charge of engineering matters, 
they must go back to school. They must learn their 
duties ; otherwise, if the Navy is called upon to fight 
—which, after all, is what it is created for—there 
will be almost more than the risk of a terrible 
calamity. Our only hope will be that, bad as our 
system is, our enemy’s may be worse. 

Such a risk we do not think the country, which 
pays so many millions a year for the Navy, will be 
disposed to run. Appliances vital to the efficiency 
of our warships are now to be given into the charge 
of men who are incompetent for the work. That, 
we must remember, is not the fault of the naval lieu- 
tenants, who must obey the Admiralty order to the 
best of their ability; it is the First Lord of the Ad- 
miralty and his colleagues on the Board who are 
responsible. 

If this change in naval procedure is to be carried 
to its legitimate issue, we welcome it gladly. If 
the naval officer of the future is to be an engineer, 
that is all we ask. He will have his due training 
at Keyham or elsewhere, learning the practice and 
theory of his profession, and when he has passed 
through a due course of training at sea, and begins 
to rise to the higher levels, he will specialise, just 
as gunnery, torpedo, and navigating lieutenants do 
now ; but even for such duties as are now carried 
out by officers with these titles, he will be a better 
man. In short, we have an engineering Navy, 
stem to stern, keel to fighting tops, from steam 
pinnace to battleship, and we need engineers 
to officer it adequately. No one can appreciate 
this as engineers can do; and we fully endorse a 
remark, made during the discussion of Mr. Mori- 
son’s paper, that ‘‘it is the absolute duty of engi- 
neers to put the matter squarely before the less 
fully informed sections of the public.” 

It is to be feared, however, that the new order 
of the Admiralty will not be pushed to its legiti- 
mate issue; in fact, there is ample evidence to 
indicate that it is a measure of reluctance that has 
been forced on the Board by dire necessity, and will 
be carried out in a half-hearted way. There is, for- 
tunately, no doubt that the gunnery and torpedo 
lieutenants will take up the duties thrust upon 
them with all the ability they can command ; but 
not even a naval officer can com the impos- 
sible. The difficulty of securing candidates for naval 
engineering positions is patent. Official denials 
may be given, but they are futile in the face of 
facts Mr. Morison quotes in his present and former 

Kither the things Mr. Morison states are 
not truths—and their accuracy has not, we believe, 
been challenged—or the disinclination of parents to 
~ young men of education into the engineering 

ranch of the Navy is proved. However that may 
be, there is no disputing the fact that the engineer- 
ing staff afloat is insufficient for the duties and re- 
sponaibilities thrust upon it. This is, at last, officially 
acknowledged ; for the recent order, part of which 
we have quoted, states that the new duties to be 
undertaken by the gunnery and torpedo lieutenants 
are transferred to them in order that the engineers 





may have more opportunity to attend to other 
matters. 

The measure, therefore, is probably but an ex- 
pedient to meet, in a partial and totally inadequate 
manner, a glaring evil which could not be dis- 
guised. Something has been done; sufficient to 
frame a reply upon if awkward questions are asked 
in the House ; but the public will be more careless, 
or more misguided, than even the British public 
usually is if it allows itself now to be satisfied by 
the placing of intricate and essential mechanism in 
the hands of those whose education and training 
does not permit them to understand it. 

The discussion on Mr. Morison’s paper of last 
week was opened by Sir T. Richardson, who spoke 
with authority, both as the head of an important 
engineering establishment and as a member of 
Parliament. He fully supported the case as put 
forward by the author of the paper. The kindest 
thing he could say about the Board of Admiralty 
was that he trusted they were ignorant, for 
if they were informed of the gravity of the 
subject, a grave indictment would lie against them. 
Naval engineers on the active list are, of course, 
debarred from taking any part in discussions of 
this nature, in accordance with a rule of the 
Service, wholesome on the whole, though it has 
its drawbacks from the point of view of public 
utility. Mr. Bedbrook, late Chief Inspector of 
Machinery, as a retired naval officer, was, 
however, not under official control in this 
respect. He followed Sir Thomas Richardson, 
and his speech was a most cogent argument in 
favour of inquiry and reform. As one having 
carried out examinations twenty-eight years ago, 
he was abie to speak of the falling off in the 
skill and intelligence of men seeking ratings 
in the engineering department of the Navy. 
This was to be attributed not only to the 
lack of quality-——although this, of course, is the 
ultimate cause—but to the fewness of candidates 
making it needful to accept all and anything 
that came forward. The foolishness—one might 
call it criminal foolishness—of depending on deck 
hands in order to get high results in the boiler- 
room, was also referred to by Mr. Bedbrook as 
indicating the need of engineering knowledge in 
the Board of Admiralty. Professor Weighton 
made an admirable speech, as also did Mr. T. 
Westgarth, Mr. Bremmer, Mr. Dugdale, and 
others ; but as we shall have occasion to return to 
this subject, we will leave the remarks of these 
gentlemen for the present. The result was 
that the chairman, Mr. Withy, stated that a 
new memorandum would be prepared and sent for 
approval to the other societies, working in conjunc- 
tion with the North-East Coast Institution in this 
matter. If it were approved, it would be sent to 
the Admiralty for their consideration. It will be 
remembered that a deputation of engineers waited 
on the First Lord of the Admiralty this year, and 
put the case of the naval engineers before him. We 
gave some details of this interview in our issue of 
July 19, 1901. Lord Selborne then stated that 
he would give the matter consideration. We be- 
lieve that up to the present no reply has been given 
to the deputation beyond a few remarks made at 
the close of the proceedings by Lord Selborne ; and 
the result of the enlightenment that was attempted 
to be given to the members of the Board who were 
present has been the giving engineering matters 
into the charge of officers who are not engineers. 








STEAM-ENGINE TRIALS. 

We have heard manufacturers deplore the ease 
with which electric energy could be measured. It 
led, they said, to specifications being drawn with a 
stringency which rendered it quite impossible to 
make profits, and they looked enviously at the com- 
parative laxity under which steam-engine makers 
worked. It is quite certain that only a very small 
percentage of steam engines are ever tested as 
regards their steam consumption, and no doubt 
this is an arrangement which the average manufac- 
turer finds quite to his liking. But it is by no 
means certain that it is to the advantage of the 
skilled engineer, who knows how to turn outa first- 
class engine. He does not get full credit for his 
work, and often has the mortification of seeing 
orders go to a rival, who, in his ignorance, is ready 
to promise an impossible efficiency. Scientific 
engine testing is quite a modern institution, which 
is little practised and not generally understood. 
Yet it is perfectly easy, so much so that it can be 
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carried out by anyone who is content to followa 
simple set of instructions. We had this matter 
brought to our notice some little time ago by a sheet 
of rules issued by an eminent firm of Continental 
engineers to enable their customers to find out from 
time to time whether their engines were falling away 
from their early excellence. Such a proceeding 
argues immense confidence on the part of the firm 
in their productions, and is one from which many 
reliable manufacturers would shrink. There can 
be no ‘‘trial trip conditions” about a test of 
this kind, without even a representative of the 
engine- builder to see fair play. It is quite in 
the power of an ill-natured subordinate to falsify 
the results, and to do immense injury to the repu- 
tation of a firm. On the other hand, the whole 
proceeding has such an air of candour and fair deal- 
ing that it cannot fail to convince the public of the 
sincerity and uprightness of the firm which en- 
courages. such tests. 

The first characteristic required in a man 
for making an engine trial is carefulness, the 
second is carefulness, and the third is care- 
fulness. Somebody has said that the pursuit 
of science consists solely in measurement, and 
although we may demur to accept that definition as 
complete, yet it is certain that engine - testing 
consists in measurement and nothing else. The 
rules before us emphasise that point again and 
again. They say, ‘‘You must weigh the water 
exactly” ; ‘*Be sure that there is no leakage, 
and that the steam is used only in the engine” ; 
“Take the height of the water gauge exactly at 
the beginning and end of the trial”; ‘‘ Take care 
that there is no leakage in the boiler, or in the 
piping” ; ‘‘ Put blank flanges on all pipes going 
elsewhere than to the engine, to make sure against 
loss” ; ‘‘ If you have a pump sending water direct 
from jacket to the boiler, it must be stopped, 
and the water run to waste.” The actual appa- 
ratus recommended for weighing the water is as 
simple as possible; it consists of a petroleum 
cask and a tub. From the tub the feed pump 
draws, and over it is mounted the cask. This 
latter has a tap in its bottom, so placed that all the 
water will run out; and a batten nailed across the 
upper end, the head of the cask being removed. 
Through the centre of this batten a sharp-pointed 
nail is driven, and each time the cask is filled the 
water is run in until the upper surface touches the 
point of the nail. This forms an admirable datum 
point, enabling the level to be adjusted with 
minute accuracy. The cask is first placed on a 
weighing machine and weighed to get the tare ; it 
is then filled with water to the point of the nail, 
and weighed again, the difference being the weight 
of the water. It is thus a very simple matter to 
count how many times the cask is emptied during 
the trial, and to calculate the exact amount of water 
used. The rules say, ‘‘You.must always empty 
and fill it [the cask] completely. It is to be well 
understood that all the different weighings must 
be made with the greatest accuracy, and that they 
have to be carefully noted down.” Evidently the 
writer fears that the apparent crudeness of the 
apparatus will be made an excuse for carelessness. 

We looked through the rules for advice as to the 
proper way of fixing indicators so as to avoid the 
many sources of error which beset that instrument, 
but to our surprise we found no allusion to this 
subject. The matter, however, was cleared up 
when we turned to the illustrations, for they showed 
clearly that the firm fit their engines with indicator 
gear and cocks, so that it is almost impossible 
to arrange the apparatus wrongly. All that is 
necessary is to screw on the indicators and to join 
up the cord. Curiously enough, directions are 
given for testing the indicator springs. Surely 
this is an excess of refinement for the ordinary 
engine user. We wonder what proportion of the 
steam-engine makers of this country ever test their 
indicator springs, and use the results in working 
out the cards. The rules before us contain illus- 
trations, which we reproduce, of spring-testing 
apparatus which (we quote from the rules) ‘‘ we 
imagined after a visit we paid to the mechanical 
laboratory of the learned professor of Liége, M. 
Dwellshauwers-Dery.” Fig. 1 shows the arrange- 
ment. The indicator B is mounted upside 
down on a bracket, and the pointed rod A 
of a light frame is placed on the piston. The 
frame has at its lower end a hook ©, on which 
1s hung a series of weights, which are propor- 
tional to the load of 1 kilogramme per square 
centimetre (14.22 lb. per square inch) on the piston 








of the indicator. It is important that the indicator 
be quite hot when the diameter of the cylinder is 
measured and when the springs are tested. One 
method of securing this is to use it on an engine 
for taking diagrams, and then to transfer it to the 
testing apparatus in the shortest possible time. 
The weight of the frame A should be equal to that 
of one of the test weights. It will press the piston 
down a definite amount, and this should be regis- 
tered on the card by rotating the drum a little by 
hand. The first weight is then hung to the 
frame, and a second line drawn; then a second 
weight added, and so on, the spring being made 
to vibrate up and down before every observation 
to insure that the pointer comes to rest at the right 
spot. Fig. 2 shows the arrangement for testing 
the springs in tension, so as to verify their indi- 
cations below the atmospheric line. The indicator 
is the usual way up, and the load is applied to 
the piston-rod. The weights in this figure are, pre- 
sumably, smaller, as the range below the atmo- 
spheric line is much less than above it. We give 
this method of testing springs because everything 











that comes, even remotely, from the laboratory of 
Professor Dwellshauwers-Dery is worthy of atten- 
tion. At the same time it is not a refinement we 
should recommend to the user of steam engines. 
He will do better to buy the best indicator he can 
get, and be content to accept the results. 

These rules for the testing of steam engines have 
a significance far beyond what appears on the sur- 
face. They are evidence of the state of opinion 
which prevails on the Continent. They show that 
manufacturers there are not afraid of having their 
work brought to trial, not merely when it is first 
laid down, but again and again when wear has 
begun to destroy the original adjustment of the 
parts. They show, further, that users evince 
a desire to assure themselves that they are 
working under economical conditions, and that 
they will go to some trouble to find whether their 
engines are wasting coal or not. Whether this be 
the result of the Continental system of technical 
education, of which we hear so much, we do not 
know; but if it be, it is certainly to its credit. The 
waste of fuel that goes on in the country from un- 
economical engines, and from engines with leaky 
valves and pistons, is both a national disgrace and 
a national loss, and it is one which will continue 
until some system of testing becomes generally 
understood and practised. 





CUBAN IRON. 
Ir is interesting to note that, while the produc- 
tion of iron ore in the United States is growing 
rapidly year by year, it is found necessary to go 


abroad for increasing quantities in order to supple- 
ment the contributions of the Lake Superior and 
other regions. In the fiscal year to June, 1898, 
the imports were 352,000 tons, in 1900 they were 
946,000 tons, and in 1901 nearly 1,200,000 tons. 
The aggregate now is about that of ten or twelve 
years ago, when developments in the Lake Superior 
ranges were much less marked than they are to- 
day, and parcels of high-grade ore from Bilbao and 
Cuba were not unwelcome ; and the fact that a de- 
mand for foreign ore should have been created again, 
on the top of the striking domestic increase, speaks 
volumes for the strides made in the manufacture of 
iron and steel. The noticeable point is that while 
consignments still come from Spain, and in smaller 
quantities from several othercountries of Europe and 
Canada, Cuba has become responsible for by far the 
largest share of the increased importation. The ex- 
planation is found in the American occupation of 
the island. Such progress as was made during the 
domination of the Spaniards in the exploitation of 
the mineral wealth of Cuba was the outcome of 
American enterprise solely, and it is only natural 
—given the plentifulness of the deposits, a fact 
never questioned—that with the improved condi- 
tions of Government and the abolition of the 
custom of ‘‘squeeze,” still more American energy 
and American capital should be applied towards 
the same desirable end. 

The presence of iron ore in the province of San- 
tiago has been known for generations, but mining 
work on a scientific scale was begun only about seven- 
teen yearsago. The year 1884 saw the shipment of 
nearly 24,000 tons of ore to the United States. In 
the following year the quantity was 80,000 tons, 
and altogether since then the export has aggregated 
4,500,000 tons, nearly all of which has been taken 
by the United States. Mr. R. P. Porter, who 
acted as Special Commissioner for the American 
Government when it became necessary, following 
upon the acquisition of the island, to ascertain 
definitely the conditions ruling, tells us that the ore 
is ‘‘ a brown hematite, existing in large quantities, 
easy to work, of excellent quality, about 62 per 
cent. iron, and is especially adapted for the making 
of Bessemer steel.” Mr. Porter is also responsible 
for the statement that, though there are many 
mining properties, three American companies—the 
Juragua Iron Company, the Spanish-American 
Iron Company, and the Sigua Iron Company—did 
all the business down to the time he was there. 
But others have come in since then. The Juragua 
does far more any either of the others. Its ship- 
ments to the United States are now about 300,000 
tons annually, as compared with 200,000 tons by 
the Spanish-American Company, which made its 
first shipment in 1895. The Siena began opera- 
tions in 1892, the Spanish-American in 1885, and 
the Juragua in 1884. 

Although iron ore of the best quality outcrops 
in many places on the estates once devoted to 
coffee on the southern slope of the coast range, it 
was not until the year 1881 that the first claim was 
located or ‘‘denounced.” Since then more than a 
hundred locations have been ‘‘ denounced” in this 
range (the Sierro Maestro), both to the east and 
the west of the City of Santiago de Ouba. Of 
these denouncements, the most important, and, in 
fact, the only ones that have ever been worked, 
are to the east of the city, covering a distance of 
20 odd miles along the range, afew miles inland 
from the coast. The deposit is not continuous, but 
there are numerous separate beds along this dis- 
tance, some of them very extensive. In the 
development of the industry, native labour has 
not been a very material factor, the average 
Cuban preferring agriculture, or idling, to minin 
work. In this contingency it has been foun 
necessary to import Hungarian and Italian labour 
to supplement that furnished by the negroes 
from the Southern States and the West Indies. 
The location of the mines is from 200 ft. to 1500 ft. 
above the sea, and though the climate is hot, the 
region is not much affected by fevers and malaria, 
and is, indeed, one of the most healthy in all the 
island. The facilities for reaching the coast are 
also good ; the mines range in distance from 5 to 60 
miles from the City of Santiago, and nearly all the 
properties have excellent outlets to the sea, or are 
conveniently located near railroads. 

It is fortunate for the United States, which is not 
rich in manganese deposits, that it can obtain large 
supplies from Cuba, thereby reducing its depen- 
dence upon Europe for this mineral. Manganese is 





found in good quantities in the San Maestro range, 
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and the demand in the States being in excess of their 
own supply, while the nearest known mines of large 
capacity are near the Black Sea in the one direction 
and in the northern part of South America in the 
other, it was natural that our friends should welcome 
the discoveries in Cuba. The Carnegie Steel Com- 
pany has been the principal purchaser. The mines 
worked include the Portillo, Boniato, Nacio, Mar- 
garita, Boston, Dos Bogasm, Quemado, and San 
Juan groups. Only a small efforts 
have been made to develop these mines; but 
numerous properties have been staked off, and 
there are over 90 manganese mines in sight along 
the San Maestro range. Conditions of taxation, 
duties, and other deterrents, which existed 
prior to the American occupation, have been 
changed, and entirely new and more favourable 
conditions are presented now for the continuance 
of the work. It is believed that the mines are 
practically inexhaustible, and that the ore, while 
varying considerably in richness, is in the main of 
high grade, and can ba mined and shipped at prices 
which will extend the industry ‘‘ until the United 
States steel manufacturers will get their entire 
manganese supply from this nearest-known manga- 
nese district.” North of Santiago are the Panupo 
mines, which number seven, covering 300 hectares, 
and which yield ore that is described as of excellent 
quality ; and the Ramos and Sabanilla group, near 
the Panupo, of which good accounts are also given, 
though not much in the way of production has 
been done; as well as the San Andres, Santa 
Filome, and Bueycito mines. American capital 
has been forthcoming freely of late for the deve- 
lopment of these and other promising properties, 
and, as usual, the Steel Corporation has been 
extending the interests which came to it through 
the Carnegie Company. 





ELECTRIC POWER BILLS. 

THe approach of the time when Parliamentary 
committees will be considering private Bills of 
all kinds turns the attention of those interested 
in the progress of electricity to measures which 
in the last few sessions have enabled elec- 
trical enterprise to assume a new importance. 
Not confined withia the narrow limits of an urban 
or rural district, Parliament has decreed that elec- 
tric power companies may distribute their ‘‘ wares” 
over wide areas, embracing possibly the spheres of 
action of many local authorities. It must be 
admitted that in many respects the power com- 
panies who have already obtained a charter are free 
of many of the trammels which have always ham- 

ed the movements of electric lighting companies. 
hat legislative wisdom which conferred upon rail- 
way companies rights consonant with public, if 
antagonistic to private, interests, appears in some 
measure to have inspired those who are responsible 
for the six Electric Power Bills already upon the 
Statute Book ; but it is to be regretted that in some 
parts of those Bills performance has not altogether 
come up to promise. 

Although in many respects the supply of elec- 
tricity on a large scale—or ‘‘in bulk,” as the ex- 
pression is—may well be governed by the rules 
and principles which in past years have regulated 
the supply of electricity for lighting purposes, yet it 
is obvious that there are fundamental differences 
between the two which must be ised by the 
Legislature. Further, to apply the Electric Light- 
ing Acts, in toto, in all their glaring inefficiency, 
to Power Bills would be to try to fit a square peg 
into a round hole. In full recognition of this 
important matter, the Legislature in 1898 sub- 
mitted a series of questions to a Joint Committee 
of both Houses, in order to ascertain what distinc- 
tions should be drawn between the two important 
classes of electric supply companies, and to obtain 
suggestions as to how far the rules already govern- 
ing the one class should be adopted and applied to 
meet the needs of the other. The Committee sat, 
and in due course made their report, in which they 
made a variety of useful suggestions. How far 
those suggestions were adopted can only be ascer- 
tained by a careful study of the Power Bills 
already passed. 

The following instance—and it is but one of man 
which we might refer to--shows how a slavi 
adherence to precedent has forced the Legislature 
to disregard the recommendation of their own Com- 
mittee : 

The first question which Lord Cross’s Committee 
were asked to consider in 1898 was as follows : 


1. Whether, notwithstanding the provisions of 
Section 12 (1) of the Electric Lighting Act, 1882, 
owers should be given in any cases for acquiring 
d compulsorily for generating stations ; and, i 
so, under what conditions as respects liability for 
— notices to surrounding owners, and other- 
wise 

It is provided by the Electric Lighting Act, 
1882 (45and 46 Vict. c. 56, s.12(1)), that, inter 
alia, the provisions of the Lands Clauses Acts, 
except the enactments with respect to the purchase 
and taking of lands otherwise than by agreement, 
and except the enactments with respect to the entry 
upon lands by the promoters of the undertaking, 
shall be incorporated with this Act (meaning the 
Act of 1882). With regard to this question, the 
Committee were of opinion (a) that in view of 
the proved advantages of electrical energy for the 
generation of light and power, undertakers should 
be granted compulsory powers for acquiring sites 
for generating stations, and lands and easements 
for pipes and mains therefrom, and other works. 

The burden of this recommendation has been 
accepted in the Power Bills already passed. In 
the Durham Electric Supply Act, 1900 (63 and 64 
Vict., c. ccxxxi., s. 34), it is provided that the 
company may acquire a certain quantity of land 
compulsorily for the purpose of building generating 
stations, but subject to the consent of the local 
authority under sea!. With regard to liability for 
nuisances, the Committee were of opinion that 
where the site for a generating station is acquired 
under compulsory powers, and is specified in the 
Provisional Order or Special Act, the undertakers 
should not be subjected to any further liability 
than that which, according to Lord Blackburn 
(Geddis v. Bann Reservoir, 3 app. cas., 455), is 
imposed by the common law in the case of persons 
exercising statutory powers and duties. On the 
other hand, where the site for a generating station 
is acquired by agreement, they think the under- 
takers ought to be subject to the liability imposed 
by the common law. Lord Blackburn’s opinion 
above referred to was as follows : 

‘Tt is now thoroughly well established that no 
action will lie for doing that which the Legislature 
has authorised, if it be done without negligence, 
although it does occasion damage to anyone; but 
an action does lie for doing that which the Legisla- 
ture has authorised if it be done negligently. And 
I think that if, by reasonable exercise of the 
powers either given by statute to the promoters, or 
which they have at common law, the damage could 
be prevented, it is, within this rule, negligence not 
to make such reasonable use of their powers.” 

To all appearances, effect has been given to the 
above recommendation in all the power Bills, by 
the non-insertion of clauses which would impose 
upon a supply company liabilities to which they 
would not 5 subject at common law. But it must 
be pointed out that the provisions of the Electric 
Lighting Acts, 1882-1899, are applicable to electric 
power distribution, save in so far as they are ex- 
pressly varied or excepted. If, therefore, any of 
those Acts contain clauses which impose additional 
liabilities upon electric lighting companies, those 
clauses, unless expressly excepted, must also affect 
power distribution. For instance, Clause 81 of 
the schedule to the Act of 1899 reads as follows : 
‘* Nothing in the special order shall exonerate the 
undertakers from any indictment, action, or other 
proceedings for nuisance in the event of any nuisance 
being caused or permitted by them.” Every power 
Bill contains a clause which excepts some of the 

rovisions of the Electric Lighting Acts ; but so 
far as we can ascertain the Durham Electric Supply 
Act, 1900, is the only one which expressly excepts 
the above clause. Hence, in so far as liability for 
nuisance is concerned, the foregoing recommenda- 
tion of Lord Cross’s Committee has been practically 
flouted by the Legislature. 

It is in imposing this liability for nuisance that 
the Legislature appear to us to treat electric power 
companies unfairly, as compared with railway and 
other companies. Nuisances which affect the few 
who live near a railway are sup to be com- 
pensated by the advantage which the railway confers 
upon the public at large. Might not the same 
doctrine be applied, with equal force, to electric 

wer companies? All the other companies who 

ave obtained powers—e.g., the South Wales 
Electrical Power Distribution Company, the North 
Metropolitan Electrical Power Supply Company, 
the Lancashire Electrical Power Company, the 





Cleveland and Durham County Electric Power 


Company, the Clyde Valley Electric Power Com- 
pany, and the Yorkshire Electric Power Company 
—are affected by Clause 81 of the Electric Lighting 


if | Clauses Act. 





TRADE OPENINGS IN SIBERIA AND 
MANCHOURIA. 

We have more than once pointed out that the 
work of the engineer was rapidly modifying the 
conditions of trade inthe Far Kast. The construc- 
tion of the Siberian Railway and its branches has, 
in fact, given a new meaning to the term ‘Far 
East,” for it has not only connected the East with 
the West, but it has opened up great possibilities 
for trade and industry for immense territories, rich 
in natural resources, which were formerly practically 
sealed up. It, therefore, becomes British merchants 
and manufacturers to make themselves acquainted 
with the conditions, so that they may obtain their 
share of the results of these new developments. 

Siberia is still too sparsely inhabited to offer 
much inducement for general trade, and what does 
exist is chiefly in the hands of Russians. The two 
most important tewns—Tomsk and Irkutsk—offer 
a steady demand for European manufactures, and 
in the country districts there is an increasing demand 
for agricultural implements, machinery and indus- 
trial material for flour mills, oil manufactories, 
butter factories, distilleries, tanneries, gold, iron, 
and coal mines, sawmills, brickfields, salt works, 
manufactories of preserves, rope, paper, &c. ; in 
short, for the appliances which, in the transitional 
state of the country, are necessary for the develop- 
ment of its resources. 

The Board of Trade Journal from time to time 
gives useful information not only regarding the 
articles most in demand, but also the best methods 
of conducting business ; a matter which receives 
more attention from German and French than from 
British merchants. The natives of Siberia have 
remained wholly outside “uropean influence, and 
they are more ignorant cf European customs than 
are the Russians themselves. It is recommended 
that dépéts should be formed under the charge of 
intelligent agents, who would endeavour to get into 
touch directly with the consumers and the users. 
For details on these subjects, however, we must 
refer to such publications as the Board of Trade 
Journal. 

The position of Russia in Manchuria has excited 
great interest in Japan, who is determined that she 
shall retain a predominant influence in Korea, not 
only on account of the importance of the trade with 
that country, but also because it opens the door to 
the vast markets of China, which are necessary to 
Japan if she is to attain her ambition of becoming 
a manufacturing country. The Japanese have a 
suspicion that neither Vladivostock nor Port 
Arthur satisfy Russia as a naval basis, and that 
she has eyes on a spot on the coast of Korea 
which would afford a good connecting link 
between the two above-named posts. If it 
ever came to a naval war with Russia, Japan 
could attack Port Arthur and Vladivostock 
separately, as Russia would find it as hard to 
get through the Tsushima Straits as a fleet hostile 
to Britain would through the Straits of Gibraltar. 

Vladivostock has many advantages ; but it has 
the disadvantage of being ice-bound for four months 
in the year. This, indeed, was the reason why 
Port Arthur was seized ; but the distance between 
it and Vladivostock is a source of weakness from a 
naval point of view. Moreover, it is not easily 
defended. The part of the harbour where the 
water is deep enough for big vessels is very limited, 
and the ships are exposed to attack from the ocean. 
The entrance to the harbour is so narrow that a 
single vessel sunk there would obstruct the passage. 
The land available for buildings or fortifications of 
any kind is very limited, and the defences are all 
visible from the land side, and would prove very 
difficult to hold against a powerful land force. 
Hence the reason why the Russians are supposed 
to be anxious for another harbour on the coast of 
Korea. : : 

Meantime, however, they are pushing on vigor- 
ously with railway extension in Manchuria, an 
have built a new city at Dalny, on the coast of the 
Liaotung Peninsula, near Talienwan (which may 
be considered the commercial part of Port Arthur), 
and the new port was open by the Governor of 
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are workmen, the great majority Chinese, with 
many Russians, Japanese, and Koreans. As the 
eastern terminus of the Siberian Railway, the 
Russians expect it to become the most important 
of all the sate settlements in the Far Kast. 
It will certainly compete directly with Chefoo and 
Newchwang. When the latter is closed by ice, 
merchandise can be sent thence by train to Dalny, 
where the port will be open all the year round. 
It is stated also that the railway will shortly grant 
considerably reduced rates on goods coming from 
the north, in order that they should be shipped 
from Dalny instead of Newchwang. 

The British Vice-Consul at Tientsin states that 
the town of Dalny is being well built, the wharves 
are solidly constructed, the streets are built at 
right angles, are wide, and planted with trees. He 
is of opinion that the only town in this part of the 
coast which will compare with Dalny will be 
Tientsin, which the Germans are constructing 
equally rapidly on the Bay of Kiao-Chow, so that 
British merchants will have direct competition 
both from Germans and Russians. 

At the same time, it seems as if very liberal 
arrangements were being made in Dalny for its 
future management. It will be a free port in a 
broader sense than is implied by its exemption from 
Customs dues. Individuals of all nationalities 
may acquire and hold land on the same terms, and 
even participate in the municipal government. 
The city is to be managed by a council elected by 
the ratepayers, of which two members must be 
Russians, and not more than two may be Chinese 
or Japanese, an arrangement which ensures repre- 
sentation to any foreign element, and at the same 
time prevents domination by either of the neigh- 
bouring nationalities. All governments will be 
invited t> establish consulates, and the town is 
already being furnished with many of the appli- 
ances of civilisation in the shape of administrative 
buildings, hotels, churches, schools, theatres, clubs, 
&c., as well as engine-shops for the repair of the 
locomotives on the railway and the engines of the 
ships which visit the port. 

Already a fleet of some twenty steamers, owned 
by the railway, now affords communication between 
Dalny and the neighbouring Chinese, Japanese, 
and Korean ports, and in a short time itis intended 
to have swift steamers plying between Dalny and 
Nagasaki, connecting with the steamers of the great 
lines running to Europe and America. One feature 
of the railway scheme is to be round-the-world 
excursions, and these are likely to be much taken 
advantage of both for pleasure and business. It is 
quite evident that these developments will have 
great effects on the trade and industry of the Far 
East, and they will be watched with interest. 








NOTES. 
_ ADMIRALTY ADMINISTRATION. 

In writing on this subject a fortnight ago we 
stated that Lord Goschen, Earl Spencer, and Lord 
George Hamilton, who successively occupied the 
position of First Lord of the Admiralty in preced- 
ing Governments, had been consulted by the Earl of 
Selborne as to an important change proposed to be 
made in connection with the letting of contracts 
and the general supervision of naval work in 
private shipbuilding yards, and we now learn 
that it has been decided to create a new de- 
partment to undertake this work. This decision 
will be greatly approved of by the several firms 
building vessels for the Navy, and we have reason 
to know that they are at one with us in the view 
that such a department should be presided over 
and controlled by an experienced naval constructor 
fully cognisant of all the details of shipbuilding. 
One object is to relieve the department of the 
Director of Naval Construction, which, it is felt, 
has sufficient of work and of responsibility in 
designing the many types of vessels necessary 
for the maintenance of our sea power. For carry- 
ing these designs into effect, the new department 
will be responsible, under the Controller of the 
Navy, and this arrangement can only be satisfactory 
if its chief has knowledge, not only of Admiralty 
— but of all the minutize of ship construction. 

ork would undoubtedly be greatly facilitated in the 
private yards under such a technical head, just as 
— appointment of an experienced constructor as 

irector of His Majesty’s Dockyards resulted in 
such a change as affected alike the rapidity of con- 
struction, the efficiency, and the economy of vessels 
built in the Royal establishments. In view of the 





certainty of this, shipbuilders on the Admiralty 
list regard such technical control as an essential 
necessary to the success of the new department 
now decided upon. 


A New Tursine-DriveNn DESTROYER. 


In a recent issue (see page 125 ante), in making 
reference to the work in progress at the works of 
the Parsons Marine Turbine Company, at Walls- 
end-on-Tyne, we spoke of the machinery for a 
new torpedo-boat destroyer at that time being 
built. The vessel in question, the Velox, has 
been built by Messrs. R. and W. Hawthorn, 
Leslie, and Co., of Hebburn-on-Tyne, and was suc- 
cessfully launched on Tuesday last. The new 
vessel is 210 ft. long and 21 ft. wide, the moulded 
depth being 12 ft. 6 in. In general design of the 
hull she resembles an ordinary destroyer of the 
most recent class, but especial attention has 
been paid to the strength of the structure ; indeed, 
the builders claim she is the strongest destroyer 
yet built. The main propelling machinery is sub- 
stantially similar in priociple to that which has 
been placed in other vessels having Parsons steam 
turbine engines. There are two sets of compound 
turbines, one on each side of the engine-room. 
The high and low-pressure turbines have each 
respectively their own shafting; so there are 
four shafts, and on each shaft are two pro- 
pellers. These are the main engines for high- 
speed steaming, but for ordinary cruising an auxili- 
ary propelling system is brought into play. It con- 
sists of two small sets of triple compound marine 
engines of the ordinary type, which are coupled 
directly to the main turbines, but can be discon- 
nected at will. Steam is taken directly from 
the boilers to these small engines, and from 
them it passes to the turbines, and in this 
way to the condensers. That is for the low- 
cruisiog speeds ; but when a somewhat higher rate 
of steaming is required, steam from the boilers 
is also admitted to the turbines. When, , how- 
ever, the maximum power has to be developed, 
and the propellers would be running at a 
rate of turning at which it would be unsafe 
to try the reciprocating engines, the latter 
are thrown out of gear, and the turbine en- 
gines alone are used. The advantages of the 
system are manifest. An engine designed for the 
full power required for moderate speeds will 
naturally be more economical than one far too 
big for the purpose. The practical working out 
of the idea will be watched with interest. 
For reversing purposes, blades are fitted in the 
exhaust casing of the low-pressure cylinders. The 
boilers are of the modified Yarrow type, and are 
the same as those fitted in the 30 knot destroyers, 
being about 13 per cent. smaller than the Viper’s 
boilers; they have a total heating surface of 
13,000 ft. It is, however, anticipated that the 
new vessel will have about the same speed as the 
Viper. Arrangements are to be introduced, in 
the shape of feed-heaters, &c., for securing high 
economy; but these we hope to refer to later, 
when we deal at greater length with this interest- 
ing vessel. 


An Enpowment Funp ror GERMAN RESEARCH. 


The oldest and most frequented of the German 
technical high schools—the Berlin-Charlottenburg 
Technical College—celebrated its hundredthanniver- 
sary in the autumn of 1899. A fund was subscribed 
in commemoration of this event, with the object 
of promoting the advance of German industry. 
The preliminary committee met this January under 
the presidency of Mr. Ernst Borsig, and the cura- 
torium, or board of the new foundation, has now 
constituted itself. The treasurer reported that the 
sum of 1,802,000 marks (shillings) was in his hands, 
clear of all expense so far incurred. The sum of 
50,000 marks is to be set aside for providing a 
suitable monument to commemorate the jubilee of 
the Berlin Technical High School ; this is in accord- 
ance with the wish expressed by some of the in- 
fluential Berlin subscribers at the time. The rest— 
that is to say, a sum of almost 90,0001.—is to be 
devoted to the benefit of industry, and that phrase 
is to be construed in its broadest sense. It is not 
intended to make small grants for the furtherance 


of any particular industrial branch or limited line 
of research. But the fund isto be administered 
liberally in the best manner to enable the industry 
of the country to keep pace with the progress of 
technical science. This general policy puts a heavy 
responsibility on the members of the curatorium, 





and a large and representative board has therefore 
been decided upon. The curatorium will consist of 
twenty-four members and as many substitutes, 
ready to act on their behalf. The president will 
always be the principal of the Berlin Technical 
High School. This office is at present held by Pro- 
fessor Rietschel, who thus becomes the first presi- 
sident of the foundation curatorium. In_ his 
absence, Professor O. N. Witt will represent 
the High School; the vice-president is Director von 
Oechelhiiuser, of Dresden. Professor von Bach, 
of Stuttgart, and Architect Riepel, of Niiremberg, 
both well known to our readers, have been elected 
secretaries ; Director Max Krause was secretary 
pro tem. The other members of the board are 
representatives of the nine technical colleges, 
eight besides Berlin—namely, Aachen, Hanover, 
Munich, Dresden, Stuttgart, Darmstadt, Karlsruhe, 
Brunswick— representatives of the three minin 
academies at Berlin, Clausthal, Freiberg; an 
further, twelve representatives of industries, to- 
gether with their twelve substitutes, among whom 
we find leading engineers, shipbuilders, archi- 
tects, chemists, electricians, &c. The professorial 
and the practical elements are thus equally re- 
presented on the board. The board is not tied 
down by any narrow regulations. Money may be 
spent on special researches, inquiries, and explora- 
tions of general importance ; on the publication of 
the reports presented by practical and scientific 
experts, and of researches of particular kind and 
interest ; on educational purposes, establishment of 
and support of technical and scientific institutions, 
&c.; on prize problems, and on other objects which 
promise to help on industry in its general develop- 
ment. Thecuratorium is entitled, and even advised, 
to attach the principal, and not only the interest 
accumulated, and to spend it entirely if high 
national interests should be at stake. The idea, it 
will be remembered, originated when Germany was 
apparently enjoying a high degree of industrial 
prosperity ; but the most interested men were no 
doubt aware that a crisis was threatening ; and they 
prepared to face it in a characteristic way. A board 
so constituted ought to succeed in finding the 
proper method of applying the fund entrusted to 
them. 


Steam Borers, 


A paper on “‘ Steam Boilers” was read on Tues- 
day, February 11, before a meeting of the Man- 
chester section of the Institution of Electrical En- 

ineers, by Mr. C. E. Stromeyer, M. Inst. C.E. 
The author stated that, in the early days of steam 
engineering, freedom from breakdown was a greater 
factor in the selection of boilers than economy of 
fuel. The Cornish and Lancashire types were then 
developed, and improved later on by the addition 
of economisers. In locomotives freedom from 
breakdown was of less relative importance, since 
engines were in use only for a few hours at a 
time, and could readily be replaced when repairs 
were required. It was, however, essential to get 
the maximum possible power out of the space 
available, and it was to meet this consideration 
that the locomotive type of boilers had been pro- 
duced. Such boilers were also economical ; but, 
in spite of this, were only used as stationary 
boilers on special conditions, and they had for 
certain defects been banished from the Navy. 
In marine-boiler practice the important points 
were to get the requisite power out of a light 
weight, to obtain economy and freedom from 
serious breakdown. The return-tube boiler was 
designed to meet these requirements. The water- 
tube boiler had been developed largely on account 
of special provisions of the French law relating to 
land | boilers, and was only tried at sea later on. 
It was lighter than other boilers for its power, was 
a quick steam-raiser, and could be easily repaired 
at sea; but though fairly economical, it was less free 
from failures than the return-tube type. Boilers 
used in central station work, Mr. Stromeyer con- 
tinued, had to meet special conditions, and in cer- 
tain cases these had led to the use of two distinct 
types of boiler in the same station. The boilers 
used had to be powerful enough for the maximum 
demand, and had to be capable of rapidly increas- 
ing their output at regular intervals, as well as on 
unexpected emergencies, due, for instance, to the 
sudden onset of fog. During the day but a small pro- 
portion of the boilers needed to be at work, hence 
the others must either be kept with fires banked 
or the fires must be reli every day in time 
forthe evening load. ith Lancashire and with 
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water-tube boilers it was cheaper to bank the fires 
rather than relight them, but with marine type 
boilers it was immaterial which plan was adopted. 
In practice, however, water-tube boilers were not 
generally banked, as this was not very conveniently 
managed with the type in question, and there was 
with them little trouble in relighting fires, since the 
circulation was automatically provided for, and steam 
could therefore be quickly raised without making 
use of circulating pumps to keep the water in 
motion, as was necessary if steam was to be raised 
very quickly in marine or Lancashire type boilers. 
As showing the speed with which steam could be 
raised with the water-tube type, Mr. Stromeyer 
quoted the case of a torpedo-boat, the boiler of 
which started a leak at a manhole just as the boat was 
to start on a speed trial. The fires were drawn, the 
boiler — the joint made good, and the boiler 
was in full steam again with a total delay of but 35 
minutes. A small-tube boiler of this type, it was 
suggested, might prove cheaper as a precaution 
against emergencies at central stations than the 
more common plan of keeping a couple of boilers 
of other types always ready to start ; but with such 
boilers a pure feed water is absolutely necessary. 
At Manchester Mr. Wordingham, in order to meet 
the evening demand for steam, adopted the prac- 
tice of filling the boilers to the top of the gauge- 
glass and running them in this condition till the 
peak of the day’s load was approached. The feed 
was then shut off from the boilers, and they could 
then for a short period supply steam at a rate 
about 15 per cent. in excess of their normal duty. 





SUBMARINE TELEGRAPH ENTERPRISE. 

THE Eastern Telegraph Company, Limited, appears 
to have had a g period of working in the six 
months ending September 30, 1901. ‘The revenue 
acquired for that period amounted to 603,640/., from 
which the company had to deduct 142,638/. for ordi- 
nary expenses, and 49,314/. for the repair and re- 
newal of cables during the half-year. An allowance of 
66487, was also made for the depreciation of spare 
cable, and no less than 10,078/. was handed over to 
the Government for income tax, the proprietors’ 
dividends being paid tax free. After providing fora 
few other items, and adding 3226/., the balance 
brought forward for the half-year ending March 31, 
1901, the directors had 397,925/. available for interest 
and dividends. The policy of the Board is still to pay 
regular, moderate, but still fairly substantial dividends, 
and to carry a large slice of the current profits to the 
reserves which have been formed for various purposes. 
For the six months ending September 30 last year, 
10,000/. was thus added to the reserve fund for 
maintenance ships, and 200,000/. to the general 
reserve fund, leaving 24,5331. to be carried to the next 
account. The investments made by the company in 
the shares and debentures of other telegraph com- 
panies yielded a revenue of 23,026/. for the six months 
under notice, Cables laid by the Eastern Extension, 
Australasia, and China Telegraph Company, Limited, 
between the Mauritius an Western Australia vid 
Rodrigues and Cocos were opened for traffic at the 
commencement of November, 1901; large reductions 
were then made in the tariffs between Great Britain 
aud East Africa and the Mauritius, and also between 
South and East Africa and the Mauritius and Austral- 
asia. At the commencement of January, 1902, the 
tariffs from Great Britain and Europe to South and 
East Africa and the Mauritius, and the contracting 
States of Australia and Tasmania were reduced from 
3s, 6d. to 3s, per word under agreements entered into 
with the Governments of tireat Britain and the Cape 
Colony, Natal, South and Western Australia, New 
South Wales, and Tasmania. It is expected that a 
cable between Perth and Adelaide will be opened for 
traffic by the close of February, 1902; this section 
completes a new cable route between Great Britain 
and Australasia vid South Africa. It should be ob- 
served that the expenditure made by the company 
for repairs and renewals of cables, &c., in the six 
months under review really amounted to 69,814J. ; 
but that the amount was re‘luced to 49,314/. by 
charges made to other companies for calls of ships for 
cable-repairing purposes, The company owns five cable- 
repairing steamers, viz., the Chiltern, the Electra, the 
Mirror, the Amber, and the John Pender. During the 
past six months the John Pender, which is now under- 
going re ir at Hartlepool, was engaged in repairing the 
igo and Caminha, and the Suez and Suakim No. 1 
cables. The Chiltern laid new sections between Zante 
and Patras, and Patras and Corinth. The Electra 
was =oee on repairs to the Perim and Obock, the 
Perim and Suakim Nos. 1 and 2, the Aden and Bom- 


bay No. 2, the Perim and Aden No. 2, and the Suez 
and Suakim No. 1 cables. The Mirror was engaged 
on repairs to the Malta and Alexandria No. PA the 
Gibraltar and Malta No, 1, the Gibraltar No. 1, the 


Gibraltar and Tangier, the Gibraltar and Cadiz, thé 
Lisbon and Gibraltar No. 1, the Porthcurnow and 
Lisbon No. 1, andthe Vjgo and Lisbon cables. The 
Mirror aleo repaired the Lisbon and Madeira No. 1 
cable for the Western Telegraph Company, Limited. 
The Amber is in dock in London undergoing repairs. 
The John Pender laid new sections between Syra and 
the Pirzus, and the Pireus and Kalamaki; and she 
further repaired the Porthcurnow and Lisbon No. 1, the 
Porthcurnow and Vigo, and the Malta and Bona No. 1 
cables. She finally repaired the Marseilles and Bar- 
celona cable for the Direct Spanish Telegraph Com- 
pany, Limited. The expenses of the Chiltern during 
the past half-year were 10,466/., while those of the 
Electra were 9451/.; those of the Mirror, 10,016/.; 
those of the Amber, 9176/.; and those of the John 
Pender, 18,045/. The value of the cable used, sundry 
charges at stations, and other expenres in connection 
with repairs, amounted to 12,6627. The various 
reserves formed by the company stood at the close of 
September, 1901, at 1,372,796/. This very consider- 
ale amount was made up as follows: General reserve 
fund, 903,131/. ; maintenance ships’ fund, 180,947/. ; 
marine insurance fund, 124,142/. ; fire insurance and 
guarantee funds, 91,099/.; land and buildings deprecia- 
tion fund, 44,804/.; removal of head offices fund, 
21,1727. ; and insurance of goods in transit fund, 7501/. 
The amount of capital expended for cables, land lines, 
stations, ships, and investments in other companies 
stood at the close of September, 1901, at 8,389,052/. 
Spare cable and other stores in hand at the close of 
September, 1901, figured in the accounts for 195,510/. 
The general reserve fund was increased from 853,702/. 
at the close of March, 1901, to 903,131/. at the close 
of September, 1901, although during the past half- 
year 15,6807. was paid out for interest on loan from 
the Eastern and South African Telegraph Company, 
Limited, while 150,838/. was applied towards the cost 
of new cables. 

The revenue of the Direct United States Cable 
Company, Limited, for the second half of last year 
was 49,589/., while the working expenses (exclusive of 
the cost of cable repairs) in the same period were 
21,558/., leaving a profit of 28,0317. In the corres- 
ponding period of 1900 the receipts were 50,534/., 
while the working expenses were 20,827/., leaving a 
balance of 29,707/. The company is laboriously 
building up a large reserve fund. This fund was 
debited in the second half of last year with 47/. for 
repairs of cables, but it was credited with 6887/. for 
interest on investments, 180/. for profit on the sale of 
securities, and an allocation of 10,000/. from net 
revenue. The fund was accordingly increased from 
430,997/. at the close of June, 1901, to 448,017/. at the 
close of December, 1901. The expenditure made by 
the company on capital account in respect of cables, 
stations, &c., stood at the close of December, 1901, at 
1,214,200/. No further capital was expended during 
the past half year. 





NOTES FROM JAPAN. 
(From Our Own CoRRESPONDEDT.) 

I ENCLOSE the results of the tenders opened in 
Tokyo by the Imperia] Government railways for thirty 
locomotives on the 13th of this month. The specified 
English makers were Dubs, Sharp Stewart, Beyer 
Peacock, and Neilson. There was, in addition to 
these British firms, one American works — viz., 
Schenectady. The interest in this tender is founded 
on the fact that it is the first for some time in 
which any locomotive maker, other than British, has 
been specified by the Japanese Government. 

The specification, too, was unique, as it gave a free 
hand to the makers as regards design and details, 
and bound them to no makers for material, except for 
tyres; in fact, it was just the sort of specification 
British makers have lately been asking for, and we 
Britishers out here did hope that our makers would join 
hands and try and beat the American in an open tender 
such as this one. Of course, one can understand that the 
British maker was still handicapped by the fact that, 
no matter how the specification read, he could not 
descend to the same level of workmanship as seems to 
satisfy the American builder. Well, perhaps he was 
right, but still in this case he might have foregone 
something in the way of profit and have kept the order 
in British hands. You will notice that there isa good 
deal of difference in the various prices ; I am not sure, 
but I think that all of the tenders, except those of the 
successful firm, were based on British offers, and this 
difference in these British offers is no doubt caused Ly 
the fact that British makers would not agree to deliver 
in the Lago time (delivery in Japan before the end 
of March, 1903) except at a very much enhanced price. 
The contracting merchant with the Japanese Govern- 
ment Railways has to pay a penalty of ,;4,5 of the 
contract value per day, say, 3 per cent. per month, for 
any delay beyond the Government specified time, 
JSorce majeure excepted. Considering the prices usu- 
ally obtained by American makers in this country, the 
contracting firm, or the makers, ought to make a very 





good thing out of this contract. It is said that the 











American makers only — to the one firm, but this 
may be true or not. The engines are paid for after 
delivery in Japan, and the price includes the cost of 
landing and delivery in the yard, at Yokohama or 
Kobe. No duty is included. They were put up in 
batches of six, and the last tender, No. 198, includes 
eome sparer. 
Tokyo, December 16, 1901. 


RxEsvutt OF TENDER IN IMPERIAL GOVERNMENT 
Rattways. Contract No. 194, 
Six Four-Whecl Coupled Bogie Locomotive Engincs wit 
Siz-Wheel Tender. 


£ #0. 
Miteui 15,107 17 0 
Okura ie ae ees oe 15,414 0 0 
Teono ise abe na cece 15,959 8 0 
Takata =" Site oie aie 16,300 17 0 
Kondo (Jardine) ... dee 16,920 0 0 
China-Japan Company ... 17,261 10 3 
ire a. — ath 17,670 0 0 
Iilies... one oe aa 17,808 0 0 
Result of Tender. Contract a a 
s. d. 
Miteui see mA cas = 15,107 17 0 
Tsono a saa Sas = 15,959 8 0 
Okura bs a Bs ou 15,414 0 0 
Kondo(Jardine) ... 16,920 0 0 
Takata i sae ye 16,941 13 0 
China-Japan Company ... 17,261 10 3 
Birch ee ee ; 17,670 0 0 
Illies... eve ae Ses 17,808 0 0 
Result of Tender. Contract No. a 
8. d 
Mitsui 15,107 17 0 
Okura i oes ee ape 15,414 0 0 
Birch ee eos ie Xé, 15,936 0 0 
Isono Se aS ‘ ive 15,959 8 0 
Kondo (Jardine) ... 16,920 0 0 
Takata és = ne 16,941 13 0 
China-Japan Company ... 17,261 10 3 
Tilies oe ae se 55 17,808 0 0 
Result of Tender. Contract No. 197. 
a» @ 
Mitsui 15,107 17 0 
Okura 15,414 0 0 
Birch Sis ase oa wee 15,936 0 0 
Tsono a bs ot oe 15,959 8 0 
Kondo (Jardine) ... 34 Bs 16,920 0 0 
China-Japan Company ... 17,261 10 3 
Takata Fes a aoe 17,421 4 0 
Tllies - Soe Pe ae 17,808 0 9 
Result of Tender, Contract No. a 
te eS 
Mitsui 17,010 12 0 
Okura ie _— ose 17,280 0 0 
Tsono si Le ed a5 17,718 0 0 
Kondo (Jardine) ... ive ae 18,783 0 0 
China-Japan Company ... 19,344 10 3 
Takata es ae Sie 19,509 12 7 
Birch 19,583 0 0 
Illies... 19,758 0 0 





THE HARBOUR OF DUNDEE. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 11, Mr. Charles 
Hawksley, President, in the chair, the paper read was 
“The Port of Dundee,” by Mr. G. C. Buchanan, 
M. Inst. C.E. 

The author stated that the harbour of Dundee, situated 
on the north bank of the Tay, 9 miles from its mouth, 
was managed by a public trust constituted under Act of 
Parliament. Up to 1812 accommodation at the harbour 
had consisted of a small tidal basin. In 1815 Thomas 
Telford had designed a new and comprehensive dock 
system, peg esp basin, wet dock and graving-dock, 
which works had been completed in 1825. ereafter the 
tidal harbour had been converted into an additional wet 
dock, and a river-wall at the east tidal harbour had been 
built. Further dock extension becoming imperative, the 
east tidal harbour had been converted into the Camper- 
down Dock, and the Victoria Dock and East Graving 
Dock had been built. Later, the increased size and 
draught of steamers had rendered the docks useless for 
modern vessels, and accordingly deep-water river-wharves 
had been constructed, at which steamers of the largest size 
could be discharged at any state of the tide. In 1898 it 
had been found necessary to provide special accommoda- 
tion for the steam trawlers fishing from the port, and 
after consideration, a tidal dock had been built at the ex- 
treme east end of the harbour, where there was a large 

jiece of vacant ground available for fish-curing purposes. 

‘o give protection from westerly gales a breakwater had 
been projected into the river, and the body of the dock 
had been formed by excavating a portion cf the ground 
reclaimed from the river in years past. The landing 
wharf was built of timber, and at the back of it a commo- 
dious market had been erected. 2 

Apart from a ago coasting and Continental trade, 
and a large timber importation, Dundee Harbour de- 
pended almost entirely on the Indian jute industry for 
itssupport. A million bales, or 180,000 tons of raw jute 
were imported from Calcutta annually, the greater part of 
which arrived atthe pert between the months of October 
and April, in cargoes ranging between 20,000 and 50,000 
bales. Around the docks and river quays were single- 
storey transit sheds covering an area of 45,000 square yards. 
The walls were of brick, and there was a row of cast-iron 
columns along the centre of the shed, supporting the 
roof, and a similar row on the river front. The. roof 
covering was slate, and the principals ard girdcrs were 
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of mild steel. The total cost of the buildings averaged 
3s. per square footof ground covered. To facilitate the 
clearing of the transit’ sheds, a row of iron storage ware- 
houses had been built at a cost of 23. per square foot of 
ground covered. 

Up to the year 1882 jute cargoes had been discharged 
by means of donkey engines placed on the quay, buta 
complete installation of hydraulic machinery had now 
been put down. In 
movable jigger-hoists had been adopted for discharging 
purposes, Pressure pee were laid underneath the deck- 
ing of wharves, and had numerous jigger connections. A 
jigger could make 5 lifts per minute, so that a steamer 
with five hatchways and a jigger at each could be dis- 
charged at the rate of 25 bales, or 5 tons, ‘per minute. 
For various reasons this was never accomplished, the 
average discharge being 4500 bales | working-day. An 
hydraulic coaling-hoist of sus led type, adapted to 
lift a wagon of 20 tons through a height of 50 ft. above 
quay level, was in course of erection. The hoist was the 
largest built of that particular type, and would stand on 
a timber jetty projecting 120 ft. into the river. 

The estuary of the Tay was of the narrow-necked 
type, and the Port of Dundee was situated on the north 
bank, 3 miles above the narrowest part of the neck and 
10? miles from the bar. In 1816 the middle bank in 
front of the harbour had an area of 140 acres above low 
water of spring tides, and an average height of 8 fb. 
above the same level. The main channel of the Ta: 
opposite the harbour had existed then, as now, on the sout 
side, but there been a subsidiary channel on the 
Dundee side. The ballast bank lay on the north side of 
the river, stretching east from Magdalen Point. By 1870 
the middle bank had travelled north and become reduced 
in size from 140 to 20 acres above low water of spring tides, 
and the ballast bank had moved down and was blocking the 
harbour. Between 1835 and 1842 the Perth Harbour 
Commissioners had carried out improvement works, 
whereby the level of low water at Perth had been de- 

ressed 2 ft., and the velocity of the tidal wave between 
Newburgh and Perth had been increased by 1% mile per 
hour. At Dundee, between 1816 and 1869, 135 acres of 
ground had been reclaimed from the foreshore. 

Diverse opinions had been expressed _as to the cause of 
the changes in the sandbanks opposite Dundee. The 
author attributed the movement of the ballast bank to 
the construction of, first, the railway embankment, and 
secondly, the esplanade ; and the decrease in the size of 
the middle bank to the narrowing of the estuary by pro- 
jection of harbour works into the river. 

The first Tay Bridge had been commenced in 1871, 
completed in 1878, and destroyed by a storm in 1879; 
the second bridge had been commenced in 1882 and 
completed in 1887. On the north side in each case 
the bridge had been built with twenty-five spans of 
67 ft., om a curve of 20 chains radius, the piers 
forming a considerable obstruction to the tidal cur- 
rents. In 1879 the middle bank was entirely gone, 
but a new middle bank, having an area of 67 acres 
above low-water level, had gradually appeared, about 
2500 ft. from the north shore, and stretching from 
the Tay Bridge eastward. In 1885, although the area 
above ‘low water had decreased, the depth of the 
river bed below low water of spring tides in front 
of the Esplanade had diminished, and from that date 
up to 1898 the area of the bank above low water 
had increased steadily year by year, and the buoy mark- 
ing the passage for the ferry steamers at the tail of the 
bank had been moved in a north- easterly direction 1700 ft. 
altogether. Since 1893 there had been no change in the 
position of the buoy, and it was not apprehended that 
there would Le any further downward movement, as, owing 
to the gradual narrowing of the estuary, the speed of the 
tidal currents became too great to allow sand to lie farther 
down stream. The lower end, although not permanently 
extending, was el oe . A prolonged drought 
and high springtides had the effect of diminishing the bank, 
whilst the effect of land floods and neap tides was to cause 
1b to increase. From a series of cross-sections of the river 
taken at different periods, the author had computed that 
between the years 1879 and 1900, 2,639,000 cubic yards of 
material had been deposited over the area between the 
Esplanade on the north, the south side of the new middle 
bank on the south, the Tay Bridge on the west, and the 
Craig Pier on the east. This serious shoaling of the bed 
of the estuary which was so prejudicial to the interests of 
the harbour, and especially to the Tay Ferries Naviga- 
tion, was, in the opinion of the author, almost entirely due 
to the obstruction of the tidal currents caused by the 
piers of the Tay Bridge, which, from pier No. 41 to pier 
No. 78, a length of 3350 ft. on the north side of the 
estuary, had, owing to the plan on which the bridge 

ad been constructed, diminished the speed of the tidal 
currents to an extent sufficient to allow the sand brought 
down by the river to be deposited over the area referred 
to; and whereas the main channel a the navigation 
Spans had been deepened, and the s of the currents 
had been increased, a sand-trap had been formed in the 
slack water on the north side, between the bridge and the 
Craig Pier, into which the sand from above the bridge 
acd the sand scoured down in consequence of the new 
esplanade works had been deposited. 

In conclusion, the author pointed out that, in his 
Opinion, the approaches of Dundee Harbour could have 

n materially improved by carrying out the following 
Suggestions : 

1. The Tay Bridge should have been constructed with 
wide spans on the north or Dundee side. 

P Dredging operations should have been conducted 
through the sandbank known as ‘My Lord’s Bank” to 
t : deep-water channel south-west of same. 

- The Fowler and Beacon Rocks should have been 
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LIMIT-GAUGES. 
To THe Eprror or ENGINEERING. 

Sir,—There has been a considerable amount of litera- 
ture issued recently on the subject of ‘“‘limit-gauges,” 
but so far as we know there has not been much informa- 
tion given to assist intending users of these gauges in 
deciding upon suitable ‘‘limits” for their own work. 
hese “limits” must necessarily vary with different 
classes of work ; what is suitable for machine-tool build- 
ing being different from the “‘limits” best adapted to 
engine work, for instance. To arrive at some idea on 
this subject for our own guidance, we took half a dozen 
of our motor spindles that had just been turned and 
finished in the ordinary way to cylindrical gauges of the 
usual Whitworth pattern, and measured them at different 
points on the various turned surfaces, of which there 
were four different diameters, two being ‘‘ running fits ” 
and two being ‘‘ keying fits.” To ascertain at the same 
time whether the spindles were round, we took two 
measurements at each point on the spindle chosen, the 
second diameter being at Ae ag angles to the first. When 
these results were tabulated, and the difference between 
the highest and lowest of each of the diameters was 
ascertained, it enabled us to decide what would be suitable 
limits for this class of work ; and it has occurred to us 
that the information thus gathered may be of assistance 
to those of your readers who are interested in the same 
subject at the present time, and we therefore enclose a 
copy of our record so that you may publish it if you think 
it desirable. 


ing, we would explain the Table of sizes given by saying 


Referring to the illustration of the spindle on the engrav- |i 


shell of uniform thickness, and (consequently) of a non- 
homogeneous shell consisting of concentric spherical 
layers of different densities, but each layer of the same 
density throughout; and, secondly, that the attractions 
of solid spheres on bodies external to them are the same 
as if all their mass were concentrated in a point in the 
centre, 

Now consider a small body at a point anywhere inside 
the earth, and conceive the latter to consist of a solid 
sphere whose radius is the distance of the body from the 
centre, surrounded = hollow sphere. Then the hollow 
sphere—that is, all the matter which is farther from the 
centre than the body under consideration—produces no 
resultant attraction, and the force attracting the body is 
that due to the mass of the solid sphere, supposed con- 
centrated at the centre. : 

But the mass of the solid sphere varies as the cube of 
its radius—that is, the cube of the distance of the body 
from the centre—and attraction is inversely as the square 
of that distance ; therefore the weight of the body varies 
directly as the cube and inversely as the square of its 
distance from the centre of the earth—that is, directly as 
that distance, the earth being supposed homogeneous, 

And if (as is probable) it is nob pry marae bub 
consists of layers of different densities, each homogeneous 
in itself, the generally true statement is that the weight 
of the body is directly as the mass of all the matter 
nearer to the centre than itself, and inversely as the 
square of its distance from the centre. 

Next, ‘‘ Tellus” wishes to know how the pressure in- 
creases as we descend into the earth. I think the follow- 
po train of reasoning is correct, though there may be 
other means of approaching the problem. 





Spindle for 9s D.E. Motor: 
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that the diameters were measured at each of the points indi- 
cated on the sketch by letters A, B, C, &c., and you wil 
see that we have taken two points on the shorter surfaces 
and three on the longer one. The “‘running fits” are 
ABandH J, and these have been filed after turning ; 
the ‘driving fits” are C, D, E and F, G, and are as the 
tool left them. 

The maximum difference is on the bearing AB, and 
the explanation is that, owing to the collars the turner 
was not able to apply his external cylindrical gauge ; and 
you will notice even here that if spindle No. 5 is thrown 
out, the maximum variation on the other five spindles 
is only .0015in. It is, perhaps, ee to add that 
these spindles were not turned specially for this test, as in- 
structions for measuring them only originated after they 
were finished. 

We would like to add that the measurements were 
taken by micrometer calipers of English design and ‘ 
and that the ‘‘limit-gauges” we are now ordering for 
future use on this class of work will also be of Eng- 
lish design and manufacture, and we believe that both 
the micrometer calipers and the limit-gauges have some 
advantages over the foreign articles. 

Yours truly, 
Pro JoskPpH ADAMSON AND Oo., 
DantEt ADAMSON. 
Hyde, Cheshire, February 5, 1902. 





SUBTERRANEAN PRESSURES. 

To THE EpritToR oF ENGINEERING. 
Srr,—My attention has been called to the letter of 
“Tellus” in your issue of January 3. I regret that I 
have not been reading your journal regularly lately, hav- 
ing been away in the Caucasus. I am a _ that my 
communications have been of use to ‘‘ Tellus:” I de- 
rive so much benefit myself from the pages of ENGINEER- 
ING that it is always a pleasure to contribute my mite of 
information on any subject on which I think I see clearly. 
Perhaps the following may assist your correspondent : 
Certainly —T increases from the centre towards the 
circumference of the planet ; perhaps he will be surprised 
to learn how simple the rate of increase with varying 
radius is. The force of attraction varies directly as the 


radius, supposing the earth to be homogeneous. 
The reasons for this are: firstly, that the resultant 
attraction of a thin homogeneous spherical shell on a body 





removed, 


inside itis niJ : the same is true of a thick homogeneous 





January 31, 1902. 


Conceive a portion of the earth contained between 


1| four planes passing _—— its centre, and enclosing a 


square pyramid. Any other figure would do, but the 
square is convenient. Conceive this pyramid to be sli 

into a great number of thin concentric layers of equal 
thickness, as shown in Fig. 1; so that (the earth being 
supposed homogeneous) there is the same quantity of 
matter per square foot in all the layers. A square foot 
of a layer nearer the centre of the earth will not, however, 
weigh the same as a equare foot farther out, becauee, as 
we have seen above, the weightof a given body inside 


Fig.1. Fig.2. 
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the earth varies directly as its distance from the centre. 
Also, the area of any layer varies as the square of its 
distance from the centre; therefore the weight of any 
layer varies as the cube of its distance from the centre. 

At the depth at which it is desired to know the pres- 
sure, conceive the pyramid to be intersected by aspherical 
surface concentric with the earth, then we have the total 
weight of the truncated pyramid (bounded on its sides by 
four converging planes, and at its ends by spherical sur- 
faces) pressing on the smallend. — 

What is the total weight of this truncated pyramid ? 
Clearly it is the same as that of a pyramid with curved 
instead of straight sides (see Fig. 2), in which the cross- 
sections vary as the cube of the distance from the apex 
instead of as the square and in which the weight per unit of 
volume is the same throughout, instead of increasing from 
the apex outwards ; the weight per unit of volume bei 
taken as that at the inner or small end of the first con- 
sidered pyramid. a 

The volume of such a pyramid is one-quarter of that of 
the prism on the same base and same altitude. I daresay 
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“Tellus” knows thatthe integration of anything which 
varies as r” is proportional to 
1 n+l 
——— F 
n+1 
80 in the case of the curved pyramid where cross-sections 
vary as the cube of the distance from the apex, the volume 
is 4 r+; or as we may write it }7 x 7°, the r representing 
the distance from the apex, and the r* the area of the 
section at that station. : 

I think that provides “‘ Tellus” with all that is wanted 
for finding the pressure at any depth, but I will just takea 
numerical example. Suppose the earth to be homogene- 
ous, and that a cubic foot of it weighs at the surface 
200 1b. Let it be required to find the pressure at a point 
half way between the centre and surface: at that 
— a cubic foot only weighs 100 lb. Assume the small 
end of the curved pyramid to be 1 square foot: then the 
outer end of the imaginary curved pyramid, which weighs 
100 lb. per cubic foot throughout (not of the Eucli- 
dian pyramid of varying weight per cubic foot, which 
really presses on the square foot under consideration) is 
28 or 8 square feet. Then the volume of the complete 
curved pyramid, whose apex is in the centre of the earth, 
whose height is the number of feet in the radius of the earth 


(call this R), aud whose base is 8 square feet, is 8 4 and 
8R x 100 
4 


its weight is The weight of the pyramid be- 


tween the square foot where we are investigating the 
pressure, and the centre of the earth is one-sixteenth of 


this amount, being } x 1 x z x 100. So the pressure per 


square foot at the depth indicated is fifteen-sixteenths of 
the weight of the complete pyramid. I hope that with 
this illustration before him, ** Tellus” will be able to cal- 
culate the pressure at any depth, assuming any weight 
per cubic foot (at the surface) which he thinks fib. 

The formula giving the ‘¢-e? at any distance r feet 
from the centre of the earth is, of course (supposing the 
above reasoning to be correct)— 

. =e 
R 4 


W being the weight of a cubic foot of material at the sur- 
face. and R the radius of the earth in feet. 


” is the weight of a cubic foot at r feet from the 


Pressure per square foot = W x 


centre, and o ** the volume of the frustum of the 
imaginary curved pyramid of uniform weight wr per 
cubic foot. 

Since “Tellus” mentions the once.disputed question, 
whether the interior of the earth is solid or liquid, it is 
as well to mention that if it were liquid the pressures 
would — be as — — For instance, ~~ on 
tents of the pyramid in Fig. 1 were replaced by a liqui 
of the same weight per cubic foot as the solid (weighed at 
any—the same—distance from the centre of the earth), then 
the pressure on the bottom of this pyramidal well would 
not be the weight of the whole contents of the well, but 
only that of the central prism, whose section is that of 
the small end or bottom of the frustum. The weights of 
layers of equal thickness of this prism vary directly as the 
distance from the centre of the earth, and the eummation 
or integration of the weights of all the layers is RF? " z 


instead of ®* — ** as in the case of the solid matter. 


But “Tellus” need remain under no doubt as to 
whether the earth is solid or liquid: it is solid. If he 
will read a paper by Sir William Thomson, now Lord 
Kelvin, on **The Physical Conditions of the Earth ; its 
Internal Temperature; the Fluidity or Solidity of its 
Interior Substance ; the Rigidity, Elasticity, and Plas- 
ticity of its External Figure; and the Permanence or 
Variability of its Period and Axis of Rotation,” he will 
¢xperience an intellectual treat, and be for ever convinced 
that the earth is solid. This paper was addressed to 
the Mathematical and Physical Section of the British 
Association at Glasgow, on September 7, 1876, and was 
reprinted in ENGINRERING of September 15 and 22 of that 
year. Although the oe assumes in the reader a much 
greater knowledge of physics and mathematics than I 
possess, I have read it many times with intense pleasure 
and unbounded admiration for its author, and I am 
certain that your correspondent will experience the same 
feelings. 

Your obedient servant, 
C. A. Matruery. 

15, Rue Basseinaya, Kic ff, February 7, 1902. 








GAS ENGINES FOR ELECTRIC TRACTION. 
To tHE Eprror or ENGINEERING. 

Str,—The wide-spread application of electricity for 
tramway and light railway purposes, and the substantial 
profits accruing thereto, in comparison with horse traction, 
would seem to have led engineers in control of such 
enterprises to adopt as motive power the most substan- 
tial and long-proved types of steam engine, irrespective 
of the cost of power production by. 

Tt is, however, obvious that the production of power 
atthe lowest possible cost, always provided it is nob 
attended by undue risk of breakdown, is a matter which 
is worthy of attention. — f 

T have had occasion to investigate the cost of production 
of power for i utilising different 


rposes, 
systems, and have fully ome myself that for such, 





gas engines and “ producer ” afford the cheapest 
power, generally speaking, in England. v 

Knowing the results of my investigation on this sub- 
ject, certain parties, interested in the erection of electrical 
tramways, have asked me whether such a cheap form of 
power could not be utilised in their generating stations, 
and, speaking generally, I unhesitatingly say, Yes. 

I am, however, met by the strenuous objections of 
various engineers and contractors, to the: effect that the 
violently-fluctua: load of an electrical tramway gene- 
rating station could not be dealt with by gas engines with- 
out risk of stoppage. ; 

The ever-favourite argument that there is no such 
a of gas engines extant, at any rate, without 

6 assistance of a very considerable accumulator battery, 
is advanced. I —_o — — a conn as to 

engines (over orse-power), working on 
wictouliy-Boctoneasi loads, except in one or two isolated 
instances, and I write to you in the hope that you may 
open your columns tosome correspondence on this subject, 
which may assist in enlightening engineers on the appli- 
cability of gas engines under such conditions. 

An accumulation of evidence from engineers in charge 
of such engines, showing their capabilities of picking g up 
and dropping, say, 75 per cent. of their rated load, 
without a ter variation of speed than 4 to5 per cent., 
would enable those at present unsupplied with such data 
to judge for themselves. 

As my name would not, I think, be of any material 
value attached to this letter, I address myself under a 
pseudonym, but I enclose my card 


Yours faithfully, 
London, February 12,1902. A.M.I E.E 





BOILERS IN THE NAVY. 
To THE EpiTor oF ENGINEERING. 

Sir.—I hasten to correct an error which appears in my 
letter in your issue of yesterday, in reference to the 
Thunderer’s boilers, one of which exploded twenty-six 
— ago. On referring to the account of the explosion, 

find the boilers then fitted were not cylindrical, or 
Scotch boilere. The case for the safety of the Scotch 
type of boiler is therefore much stronger than repre- 
sented by me. 

I beg to remain, Sir, your obedient servant, 
SrepHen H. Terry. 
17, Victoria-street, Westminster, S.W., February 8. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 6th inst, the Flensburger Schiffsbau 
Gesellschaft launched from their yard the second half of 
a floating dock, built for Messrs. H. C. Stiilcken Sohn. 
Hamburg. This section will be immediately towed 
through the Kaiser Wilhelm Canal to its destination in 
Hamburg, where, in conjunction with the other section, 
it will form a dock capable of lifting vessels up to 3400 
tons deadweight, but each part can, if necessary, be used 
independently for vessels up to 1700 tons deadweight. 
The total dimensions of the dock are: 280 ft. 7 in. by 
80 ft, 6 in. broad ; pontoon, 9 ft. 6 in. deep; total height 
of side walls, 33 ft. The pontoons consist of nine water- 
tight pene water ballast and two air) compartments, 
each of which can be pumped out or shut off separately. 
The dock is emptied by means of four centrifugal pumps 
(two in each section), and steam for driving these is gene- 
rated in a boiler situated in the side of the dock. Me- 
chanical shoring gear is provided in the side walls, and 

mechanical bilge shores in the pontoons. The whole 
oe of docking is accomplished in little over an hour. 
he dock is built to the desi of Messrs. Clark and 
Standfield, of Westminster, under the superintendence of 
their representative. 





The s.s. Foyle was launched on Friday, the 7th insb., 
by Messrs. Joseph L. Thompson and Sons, Limited, of 

e North Sands Shipbuilding Yard, Sunderland, and 
has been constructed to the order of the Mercantile 
Steamship Company, Limited, of London. The prin- 
cipal dimensions are: Length between perpendiculars, 
345 ft.; breadth extreme, 48 ft. 6 in.; and depth moulded, 
28 fb. ip. The engines have been constructed by 
Messrs. Richardsons, Westgarth, and Co., of Haritle- 
pool, the cylinders being 251n., 40 in., and 67 in. in dia- 
meter by 45 in. stroke, supplied with steam by two large 
boilers working at 160 lb. pressure. 





The s.s. Pauline, recently launched by the Irvine Ship- 


building and Engineering Company, Limited, Irvine, | 


N.B., went down the Clyde on Friday, the 7th inst., for 
speed trial. The vessel ran the measured mile, the spee 
obtained being a quarter knotin excess of guarantee. The 
Pauline is 150 ft. between perpendiculars by 24 ft. by 12 ft. 
moulded, with a deadweight carrying capacity of about 
470 tons, and has been builo to the order of Mr. Robert 
Bigo, Calais, for service between London and the Conti- 
nent. The machinery has been supplied by Messrs. 
McKie and Baxter, Glasgow, the engines being triple- 
expansion, having cylinders 13 in., 20 in., and 34 in. in 
diameter by 24 in. stroke, with steel boilers 11 ft. 6 in. by 
10 ft., working at 180 lb. pressure. 


The paddle steamer Solent, designed and built by 
Messrs. Mordey Carney, Limited, Southampton, for the 
London and South-Western Railway Company’s Lym- 
ington and Isle of Wight service, which was successfull 
launched on Saturday, ee &. 1902, is of the fol- 
lowing dimensions—viz.: Length between pe’ diculars, 
135 ft.; breadth moulded, 20 ft, 2 in.; depth moulded, 
8 ft. lin. The promenade deck is 101 ft. long, forming an 
enclored paseenger shelter forward and a first-class en 
aft. The latter is about 30 ft. long. The engines are 








compound diagonal surface condensing, with cylinders 
17 in. and 32 in. in diameter and 42 in. in. stroke, steam 
being supplied from one large single-ended boiler of 
Scotch type with a working pressure of 115 lb. per square 
inch. 


Messrs. John Reid and Co., Limited, -Whiteinch, 
launched on Monday, the 10th inst., a four-masted steel 
barque which they have built for the well - known 
firm of Messrs. rge Duncan and , London. The 
vessel measures 302.1 ry rd 43.25 ft. by my, sa ona has 
@ carrying capacity of about 4000 tons. e ship was 
named Colonial Empire. : vi 








Messrs. Ramage and Fergusov, Limited, Leith, on 
Monday, the 10th inst., launched a screw steam shade- 
deck steamer, built to the order of the Yan Kim Yian 
Steamship Company, Limited, Singapore, for t:ading be- 
tween Singapore and Batavia. The dimensions of the 
vessel are: Length, 290 ft.; breadth, 40 ft.; depth 
moulded, 20 ft.; and the. machinery consists of triple- 
expansion engines with cylinders 23 in., 37 in., and 61 in. 
in diameter by 42 in. stroke, steam being supplied from 
two boilers working at 170 lb. pressure. The vessel has 
passenger accommodation for both European and Oriental 
passengers, and was named Giang Bee. 

There was launched on Tuesday, the 11th inst, from 
the Linthouse yard of Messrs. Alexander Stephen and 
Sons, Limited, a large steel screw steamer for the British 
and African Royal Mail Service, managed by Messrs. 
Elder, Dempster, and Co., Liverpool. The steamer, 
whose dimensions are 370 ft. by 444 ft. by 26 ft., with a 
tonnage of about 3900 tons, has been specially constructed 
to meet the largely increasing traffic between Liverpool 
and the West Coast of Africa, which trade Sir Alfred L. 
Jones, the head of Messrs, Elder, Dempster, and Co., has 
done so much of late years to foster. The cargo appliances 
have been arranged for handling easily, among uther things, 
mahogany logs of over 10 tons — A large refrige- 
rating store of five compartments has been fitted in the 
after part, with freezing appliances, by Messrs. J. and E. 
Hall. As she left the launching ways the vessel was 
named the Burutu. 





At Irvine, on Tuesday, the 11th inst., the Irvine Ship- 
building and Engineering Company, Limited, launched a 
powerful steel screw steam-tug to the order of Mr. W. 
Watkins, London. Her dimensions are 100 ft. by 20 ft. 
by 12 ft. Triple-expansion machinery of high power is 
being supplied by Messrs. John Stewart and Sons, 
Limited, Blackwall, London. The vessel, on leaving the 
ways, wasnamed Mashona. 


On Tuesday, the 11th inst, Messrs. William Gray 
and Co., Limited, launched the side-tank steamer Svea- 
land, which they have built to the order of Messrs. Axel 
Brostrém and Sons, of Gothenburg, for their Swedish 
iron ore trade. Her dimensions are: Length over all, 
336 ft.; breadth, 47 ft.; depth, 24 ft. 10in. A cellular 
double bottom extends throughout for water ballast ; the 
after-peak also takes water ballast, whilst the side tanks 
have capacity for 600 tons additional, giving over 1350 
tons of water Unitant inall. These side tanks (McGlashan’s) 
extend through the main and after holds and engine-room 
for yo of 184 ft., in way of which the ship has double 
sides, adding greatly to her strength and safety. They 
are also a great advantage for iron ore, coal and grain 
cargces, presenting a smooth surface, which is easily 
cleaned down, thus preventing the lodgment of dirt 
behind stringers, webs, and frames, which gives so much 
trouble in ordinary vessels. The side ballast also im- 
proves the behaviour and speed of vessels running light, 
and considerably reduces the ‘* racing” of the machinery. 
It is under easy control, and saves the cost and delay of 
shipping rubbish ballast, which it is often necessary to 
take on to insure a safe passage in ordinary vessels. 
The machinery consists of a set of triple-expansion engines 
of over 1200 horse-power, having cylinders 24 in., 38 in., 
and 64 in. in diameter by 42 in. stroke, and large main 
boilers to work at a pressure of 160 Ib. per square inch, 
— by the Central Marine Engine Works of the 

uilders. 











Spanisu IRON MrngRALS.—The exports cf iron minerals 
from Bilbao last year were 4,782,527 tone, as compared 
with 4,988,093 tons in 1900. It will be seen that the 
exports fell off last year to the extent of 205,566 tons. 





Savtr Sainte Marie.—Large steel rail milla, which are 
being erected at Sault Ste. Marie by the Ciergue interests, 


d | are approaching completion, The American Bridge Com- 


pany is erecting the roofs ; and as soon as these are OD, 
rail-finishing macbinery will be installed, and work will 
be commenced. Two large charcoal blast furnaces will 
be ready next year, also wcod-carbonising plants of the 
latest by-product saving type. The latest development 
of enterprise at the Sault 1s the erection of a large saw- 
mill by the Consolidated Lake Superior Company, to fur- 
nish material for pulp and sulphite mills now in operation. 


French PorutaTion.—The French Government has 
now issued the results of a esr census taken in 
France in 1901. The total population is returned at 
38,961,945, showing an increase of 444,613, as compar 
with 1896, The increase between 1891 and 1896 = 
175,027. The movement of French population from _ 
country districts to large towns is still observable. The 

pulation of Paris is returned at 2,714,068, and sb oeer 

as now fifteen towns with populations of 100,000 an 
upwards; in 1896 the corresponding number of — 
= populations of more than 100,000 did not exc 
twelve, 
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THE WELIN BOAT-LOWERING GEAR. 


































































Fig. 7. 
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In our issue of June 21, 1901, page 815, we drew | screws run in bearings at the top of the main frame, 
attention to a new boat-lowering gear, invented and | as best shown in Fig. 1, and are fitted with handles, 
patented by Mr. Axel Welin, Hopetoun House, Lloyd’s- | as indicated in Fig. 5, by turning which the boat 
avenue, E.C. To-day we poker meen in Fig. 1 a photo-| is lowered or raised. The davit at its lower end 
graph of a trial gear fitted to a light boat on board | carries a toothed quadrant which gears with a rack 
= 8.8. Kortenaer, built by the Grangemouth and | cast on the frame of the device, as shown in Fig. 4. 
ten Dockyard Company for Messrs. Hawthorn | Hence, on turning the handle, the davit rolls on this 
Brothers, of London. Details of the gear showing | rack, and thus not only turns round its pivot, but has 
its construction will be found illustrated in Figs. 2to|a motion of translation. The whole weight of the 
7. Each of the davit arms which carry the a is system is, it will be seen, directly transmitted to the 
— on a nut shown in Fig. 7, and this nut rides deck. Sufficient clearance is given to the pin on the 
= the screw illustrated in Fig. 5, and is also traversed | sliding screw-block, which holds the davit, to allow 

Y & guide-rod shown separately in Fig. 6. These | for any inequalities in the rack and the quadrant, these 
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being permitted to remain as they come from the 
founders. The only machining done to the steel 


castings is the boring out of the bearings for the 
guide-rod and the running screw. Those for the latter 
are fitted with brass bushes. 

A series of experiments was carried out on board 
the steamship Kortenaer, and the great rapidity 
which this gear allows of fully demonstrated. The 
time required for releasing the chocks and swing- 
ing the boat clear of the ship’s side was 16 seconds ; 
in another 6 seconds the davits reached their ex- 
treme outward position, leaving the boat’s gunwale 
3 ft. clear of the edge of the deck." To rep the 
boat on its chocks, and to secure these, occupied 
45 seconds. Both operations were carried out by two 
men. - It was further demonstrated that, so far as the 
lowering of the boat was concerned, it made no appre- 
ciable difference, either in regard to the time or to the 
power required, whether the boat was manned before- 
hand or not. By fixing, the belaying-pin to the 
bracket, and not, as formerly, on the davit itself, the 
boat in being run out is automatically hoisted a few 
inches relatively to the point of attachment on the 
davit, and the keel thus enabled to clear the outside 
chocks, even if the falls are slack before starting. 
The chocks are manipulated entirely from inside, 
and the danger of sending a man outside the boat to 
release or fasten them is thus avoided. We illustrated 
the arrangement of the chocks in our previous article. 

It is evident that in the handling of a full-sized life- 
boat, weighing 30 cwt. or more, the same rapidity 
could not be obtained, though in regard to. lowering 
the difference would be small. Moreover, for. raising 
a boat of that weight two men would be required at 
each handle. Compared with the ordinary davits, 
however, both in point of time and number of hands 
en great advantages are claimed for the Welin 

avits. 

The total weight of a complete.set of the gear as 
required for a lifeboat is about 23 cwt., which is rather 
ws than half of the average weight of a set of ordinary 

avits. 





INDUSTRIAL NOTES. 

Ir is but natural that the recent decisions, in the 
House of Lords in respect of trade union funds, should 
have caused anxiety to the officials of those unions, 
and to other labour leaders and to the members of 
trade unions generally. Since the decisions were 
given many, more or less, concerned have been 
groping about for some plan of escape from the 
dilemma in which the unions are placed, or have been 
seeking some solution of the difficulty by legislation. 
Conferences have been held between members of the 
Parliamentary Committee and other representatives 
of the unions, and members of Parliament and mem- 
bers of the legal profession, with the view of arriving 
at some definite conclusion as to the measures to be 
taken. It appears that no plan has been absolutely 
agreed to, but it is reported that one plan, which has 
found favour, is to apply the law relating to limited 
liability companies to trade unions. One would have 
thought that the odour of the Companies’ Acts was 
not such as to attract trade union officials, As no 
details as to the way in which the Acts are to be made 
to apply have been put before the public, we are left 
in enh — = — is said = the funds ae yar 
divi and allot to specific purposes ; then that 
the unions are to be poe a by the officials, 
formed into limited liability companies. Two dangers 
present themselves at once—liability to litigation as 
regards the expenditure of the funds, and the inde- 
pendent power to be given to and be exercised by the 
officials. The suggestion savours of a device to evade 
the law as laid down, and its consequences. That 
would not succeed. The better way is to go to Parlia- 
ment with such a measure, or measures, as shall com- 
mand respect and support. Parliament will not refuse 
to give redress where needed on fair lines, 





The civil action arising out of the Blackburn 
weavers’ strike, for an alleged libel on — 
was tried at the Manchester Assizes on Wednesday, 
February 5, and resulted in a verdict for the plainti 

for 250/. damages. This does not affect the picketi 

case, which is still undecided. The libel complain 

of was published in a circular, which alleged that the 
plaintifs used bad material, the result being loss of 
wages to the workpeople, which loss led to a strike. 
The defendants in the case were the officials, presi- 
dents, and secretaries of the two associations involved 
in the strike. The defence was: (1) ‘‘That the de- 
fendants did not publish the libel complained of ; 
(2) that the words were not libellous; and (3) that 
the words were true.” The plea was at once a denial 
and a justification, but these are matters settled by 
the legal gentlemen who conduct the defence, and 
laymen have, asa rule, to be guided by the wisdom 
and learning of those employed as legal advisers in 
such cases. The evidence in the case turned mainly 
upon the earnings of those employed, the contention 





being that they were below the trade union rate. The 
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employers gave rebutting evidence, and, upon the evi- 
dence, the jury gave a verdict for the plaintiffs. Who- 
ever were responsible for the circular, whether the 
officials sued as defendants, or others, it would seem 
that they did not take care to sufficiently test the 
complaints of the workers by the facts of the case. The 
pressure of civil damages upon trade unions is accu- 
mulating. In cases of libel some one ought to be 
responsible, and indiscreet persons are paving the way 
for litigation which, in the end, will be ruinous to trade 
unions. 





The report of the Ironfounders for the current month 
ie not encouraging from a trade point of view. The 
increase of unemployed members is but small—only 19 
all told, and two of these were on dispute benefit. 
But what is significant is that those suspended during 
the Christmas and New Year’s holidays have not been 
re-employed. This is shown by the fact that the cash 
balance decreased in the month by 2066/. 7s. 3d.—a 
large falling-off in one month in the present state of 
trade, The total number on the funds was 3341—a 
decrease of 1l. There was a decrease of 45 on sick 
benefit, an increase of 15 on superannuation benefit, of 
17 on donation benefit, and of two on dispute pay. 
The total unemployed was 1831, out of 18,219 members. 
The cost of benefits was 1109/7. 103. 8d. per week, or at 
the average rate of ls. 24d. per member per week. 
The cash balance was 102,648/. 4s. 8d. The decrease 
since January, 1901, has been about 4000/7. The state 
of trade, as disclosed by the branch returns, is far 
from encouraging. In 10 places, with 914 members, 
employment is reported to be very good, as compared 
with 16 places, with 1288 members, last month ; in 13 

laces, with 980 members, good, as compared with 
fiao last month. It was declining in eight places, with 
2124 members. In 54 places, with an aggregate of 10,060 
members, trade is described as, on ‘‘short time,” ‘‘ bad,” 
and “‘ very bad.” There is an increase under each head. 
In three places only, with 188 members, trade was re- 
ported as improving. The outlook, as shown above, 
is not very encouraging ; but, then, this is the dullest 
season of the year, usually. A turn for the better is 
not only possible but probable. There are some 
favourable indications in this direction. But men in 
employment ought to be careful not to loge it. 





The London Trades and Labour Gazette always 
manages to pick up some interesting notes on labour, 
Britich and foreign, besides its useful chronicle and 
reports of trades council meetings, both in London 
and the provinces, It has returned to the attack 
upon trade unionism in the newspapers recently, ex- 
posing some of the contentions in its own humorous 
way. Still, sometimes it is better to face accusations 
by sober facts which will bear investigation. Ridi- 
cule sometimes kills an opponent, but it does not take 
the place of argument in this workaday world. Among 
the reports of various trades and labour councils, that 
from Edinburgh tells how the secretary of the trades 
council successfully negotiated with the manager of the 
tramway company for an advance in wages and extra 
psy for Sunday work, when it was decided to run 
the cars on Sunda The Gazette publishes useful 
reports respecting labour news in foreign countries, 
showing what is being done, the progress made in 
advances in wages, uction in working hours, and 
other matters affecting labour. 


The Trades Congress Parliamentary Committee 
were busy last week, for, in addition to their own 

roceedings, they attended three deputations to 
era The most important was that which 
waited upon Lord James of Hereford, and Mr. 
Ritchie, at the Home Office, in respect of the recent 
decisions in the House of Lords. Lord James pointed 
out that the civil action is based altogether on the 
common law, and has nothing whatever to do with the 
atatute of 1875, which Act excludes the common law 
as regards criminal prosecutions only. Still there 
remains the fact that the Trade Union Act, 1871, 
made no provision for corporate existence of trade 
unions, with power of suing and being sued. Lord 
James seemed to imply that use there was no pro- 
vision in that case in the nature of exclusion, the 
common law operates whenever anything is done pre- 
judicial and harmful to a third y- His contention 
would seem to be that in this respect all subjects 
of the realm are on the same level in case of liability 
for a in the event of proven injury to another 
party. The question of criminal responsibility rests 
with the statute. 

The deputation to the President of the Board of 
Trade dealt with cheap trains, claims by injured work- 
men on foreign shipowners, and inspection of public 
vehicles. Mr. Gerald Balfour eaid that the powers of 
the Board of Trade were more limited than the 
speakers seemed to think. As regards the liability 





of foreign shipowners, he thought that somethin might 
be done, and he suggested the drafting of a Bill The 
Board of Trade were doing what they could to extend 
cheap transit, but inspection of vehicles was not 
within its province. 





The deputation to the Home Secretary, on the subject 
of amending the Compensation Act, resulted in an ad- 
mission that the Act required 6p nna A reason of 
the diverse decisions by the Courts. r. Ritchie 
rightly said that the Act ought at once to be simple 
and comprehensive. It was difficult to draft any Act 
which would stand the test of criticism ; many points 
could rv be settled by experience in administration. 
He stated that nothing would be done to unduly hamper 
employers in their business. But he agreed that the 
time had come to extend the Act. Its extension toall 
industries would have this effect, that the rates of 
insurance would be lower when all risks were taken 
into account than when the Act applied only to the 
more risky trades. Mr. Ritchie stated that all the 
points raised by the deputation were being pay A 
watched by the Government, and he intimated that it 
was their intention to bring in a Bill. 





The death of Mr. James Mawdsley removes from the 
labour world one who had been closely identified with 
the cotton industries of Lancashire for a quarter of a 
century, and had taken an active part in the Trade 
Union Congresses, and the public movements in connec- 
tion therewith for nearly the same period. The esteem 
in which he was held was shown by the fact that the 
first public expression of regret came from one of the 
prominent members of the Employers’ Federation. 
He was not only a Borough Justice of the Peace, but 
one for the county ; he wasalso a member of the Man- 
chester Chamber of Commerce. Few men were bolder 
than he in the expression of opinions, some of which 
were not always palatable to other labour leaders at 
- _ he uttered them. Such men are rare and 
valuable. 





The report of the Amalgamated Society of Car- 
penters and Joiners indicates that trade is in a 
languishing condition in many districts, for the list of 
unemployed increases. Out of a total membership of 
67, there were on unemployed benefit 3048; on 
sick benefit, 1584; and on superannuation benefit, 
1125 ; total on the funds, 5754—a goodly army of 
heads of families to be provided for in times of 
distress. The society has for a long time had many 
disputes on hand, most of which originated in attempts 
to reduce wages or change conditions of employment, 
but not all of them. In 13 towns members of the union 
ee ager to keep away because of disputes un- 
settled, thus leaving to the local men the right :of 
settlement. In 15 other places there are local dis- 
putes, and members of the union are requested to see 
the branch officers before applying for work. In five 
other places there are diputes with one firm, or on 
one job, and members are advised to see the branch 
officera before accepting employment. Most of these 
have been disputes of long standing, very little change 
in the situation being reported. In one town, 
Norwich, the wages of carpenters and joiners have 
been advanced from 74d. to 8d. per hour, and a satis- 
factory settlement has been arrived at in Limerick, 
where the hours worked have been reduced by one, 
with 8d. per week advance in wages. It is reported 
that the Registrar has refused to register the new 
rules, because of the provision to establish co-opera- 
tive workshops, which would have the effect of creating 
a branch of competitive trade. The council has been 
convened to consider this point. The general secretary 
has returned from his tour in the United States, where 
he was most cordially received. In seven of the 
principal States he was welcomed by special meetings ; 
at others he could only meet the officers of the branches. 
It is understood that proposals for cordial co-operation 
between the American and British unions were well 
received in all cases, 





In the Wolverhampton district the outlook in the 
iron trade, it is reported, continues to improve. Some 
good inquiries, it is said, have been received from large 
shipping firms for railway iron, hoops, and sheets. 
Merchants also evince a disposition to speculate, in 
anticipation of an early boom in the trade with South 
Africa. In consequence of the hardening of prices in 
foreign iron and steel, quotations having advanced by 
2s. 6d. per ton, the advantage is in favour of home 

roducers. German steel has also advanced in price. 
lack sheets have been in rather heavy demand by 
lvanisers ; there has also been a fairly good demand 
or tube-strip and for stamping sheets. Very little 
change is observable in the engineering and allied 
industries. For the most part they are fairly well 
— if not so pressed as they were some time 
ago. In some of the branches there is still a good 
deal of activity. In the hardware industries employ- 
ment generally is fairly good; but the term ‘‘moderate” 
is more often used to describe the situation. Slackness 
is complained of in some instances; but it is com- 
tive rather than serious. The tone is more buoyant 
in many quarters than it has been of late, and the 
prospects are deemed to be encouraging. 


In the Birmingham district improved business is 
reported. In the iron trade, old orders having run 





out, buyers are no longer able to hold out for lower 
rates, the tendency rather being towards increased 
ose Indeed, a slight advance in all descriptions of 
nished iron has taken place. Marked bars command 
full rates ; but some common bars have been sold at 
low rates. The galvanised branches are busy, and 
— are advanci g. Steel is also firmer in price, 
e engineering and allied trades, and most of the 
other iron, steel, and metal-using industries continue 
to be fairly or moderately employed, with a few 
exceptions. 





The position of the engineering trades. throughout 
pF! remains without smatetiel change. . The 
electrical sections and locomotive-building depart- 
ment continue busy, with no lack of orders to the 
extent the firms are able to accept. A lessening 
weight of new work coming forward is reported in 
the machine - tool- making and general engineering 
branches, but the scintipat fi , at still sufficient 
orders on hand to keep them well engaged for some 
time. The textile-machine-making branches are de- 
pressed, especially in the spinning branches. Boiler- 
makers are well off for work, but there is less pres- 
sure of new orders. The number of unemployed 
union members continues to increase in most branches, 
but not to any alarming extent. A rather stronger 
tone has been manifest in the iron and steel trades, 
but business continues slow in most sections. It is 
thought that prices have touched the lowest level, a 
fact which may lead to a renewal of orders on a larger 
scale, On the whole the position is not altogether 
unfavourable, and the prospects are not entirely dis- 
couraging. 


A Miners’ Eight Hours Bill was passed by the 
French Chamber of Deputies last week. It was a 
Government Bill, and had the support of members of 
the Chamber generally. Clause after clause was dis- 
posed of without much contention, and finally tho 
measure as a@ whole was adopted by the House, 
Within six months of the promulgation of the law the 
working day is to be restricted to nine hours, counting 
from the last man entering the mine to the first man 
leaving it. After the expiration of two years the 
hours are to be reduced to 84 hours per day ; in two 
years thereafter the time to be worked is limited 
to an eight hours’ day pure and simple. It will take 
44 years to reach the limit, but, once reached, the 
legal eight hours’ day will govern mining operations 
in France. 

The Northumberland miners have been appealed to 
as to whether the officials of the union or other repre- 
sentatives shall be empowered to oppose the Miners’ 
Eight Hours’ Bill as submitted to Parliament by the 
Miners’ National Federation ; the votes were largely 
in favour of opposition to the Bill. 

The Durham miners are protesting strongly against 
being ignored in the constitution of the Royal Com- 
mission just formed. In doing so the secretary of the 
Durham Miners’ Association points out that the output 
in Durham in 1900, the last year for which statistics 
are available, was 34,800,719 tons ; that for the whole 
of Yorkshire was 28,247,249 tons ; and that for South 
and North Wales was 32,618,995 tons. The association 
does not ask for a working miner to be put on, but it 
complains that Sir Lindsay Wood was not asked to 
serve on the Commission. 

The Filling Colliery, near Newcastle, employing 
some 800 men, has been laid idle owing to disturb- 
ances and alleged intimidation of 18 men who con- 
tinued to work during a dispute. It is to be deplored 
that coercion should bee which only gives excuse 
for litigation and prosecution, and does no good, but 
harm to labour. 


There is, it is reported, a large demand for labour 
in Natal, especially for all branches of the building 
trades. The rates of wages offered are from 10s. to 
13s. per day for painters, to 17s. per day for masons 
and plasterers. Other trades also require workmen at 
high wages. But we have “eg to learn the views of 
the trade union members in the Colony on this subject. 











The stokers employed by the Austrian-Lloyd Steam- 
ship Company struck work last week at Trieste, the 
demand being for a reduction in the working hours. 


The Home Secretary has been dealing with cases 
under the Factory and Workshop Act, by Notice 
and Order, relating to domestic workshops and print- 
ing offices as to working hours on Saturdays. 





German METatturcicaL Exports.—The exports of 
ssoteliongionl products from Germany last year amounted 
to 2,347,241 tons, as com with 1,548,558 tons in 1900, 
1,509,887 tons in 1899, 1,626,130 tons in 1898, and 1,392,952 
tons in 1897. The imports of metallurgical products into 
Germany last year amounted to 400,659 tons, as compa’e | 
with 983,112 tons in 1900, 839,839 tons in 1899, 523,808 
tons in 1898, and 564,745 tons in 1897. The excess _ot 
exports over imports last year was, accordingly, 1,946,584 
tons, as compared with 446 tons in 1900, 670,048 tons 
in 1899, 1,102,322 tons in 1898, and 828,208 tons in 1897. 
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BELGIUM AND HER AFRICAN VENTURE. 


TuE capital expended by the original Congo Rail- 
way Company to the close of June, 1901, was 
3,147,664/., as compared with 2,997,426/. at the close 
of June, 1900. An additional capital expenditure of 
150,2347. was accordingly made in 1900-1. Of the 
additional capital outlay of last year 64,8877. was 
expended upon way, works, and fixed plant, 31,507/. 
upon rolling stock, and 5953/. upon naval plant. In 
the course of 1900-1, ten additional locomotives, forty 
additional trucks, and fifty-five additional lorries 
were purchased. The additional capital expenditure 
of 1901 covered not only new works, but some impor- 
tant improvements upon the previously opened lines, 
which were necessary to carry off floods. The Matadi 
and some other stations along the line were also 
considerably altered and improved last year. In con- 
sequence of a want of native masons, it was found 
impossible to commence a new town which is pro- 
posed to be built at Matadi for the accommoda- 
tion of the staff. It is expected that all the addi- 
tions required in connection with the earthworks 
and masonry of the existing lines will be completed 
by March, with the exception of the Mpozo and 
Palabala section. Experience having shown that 
careful ballasting was necessary, in order to avoid 
otherwise heavy maintenance charges, as well as to 
secure trains running during the rainy season, 
some important ballasting operations have been 
effected during the last two years. The total revenue 
acquired upon the line in 1900-1 was 517,601/., as 
compared with 527,312/. in 1899-1900, 404,342/. in 
1898-9, and 212,1807. in 1897-8. Efforts have been 
made to develop traffic from the interior to the coast, 
and these efforts have been attended with considerable 
success. The amount acquired under this head in 1897-8 
was 38,522/.; the corresponding total in 1898-9 was 
77,9062.; in 1899-1900, 107,913/7.; and in 1900-1, 
133,8767. The proportion of the down traffic to the 
whole revenue accordingly increased from 18 per 
cent. in 1897-8 to nearly 26 per cent in 1900-1. 
The receipts from passengers upon the line are still 
small, although they are increasing. In 1897-8 the 
passenger revenue was 23,240/.; in 1898-9, 41,370/.; 
in 1899-1900, 47,795/.; and in 1900-1, 48,2667. The 
growth of goods traffic has accordingly been more 
rapid than that of passenger business. Including 
24,0007. credited for transport services rendered upon 
construction account, the total receipts for 1900-1 
were 552,825/, The working expenses properly so- 
called for the year were 162,625/. The obligation 
service absorbed 71,064/., and an allocation of 80001. 


was made to the renewal fund, leaving a net profit} q 


for the year of 311,136/. The share capital of the 
company stood at the close of June, 1901, at 
1,200,000/., the obligation capital at 1,799,780/., the 
renewal fund at 34,000/., and the reserve fund at 
37,2011. The total expenditure upon the line, and the 
telegraph attached to it, to the close of June, 1901, 
was 3,147,664. Of this expenditure 2,708,251. 
related to the line, with its premises, fixed plant, 
and telegraph ; 361,501/. to rolling stock; and 
27,3487. to naval plant. The dividend upon the ordi- 
nary shares for 1900-1 has been fixed at 4/. 10s, 2d. 

rshare. This dividend, which represents a distri- 
ution of 161,968/., was at the excellent rate of 
22/. 11s. per cent. per annum. ‘The founders’ shares 
also received 89,5687. for the year, and the capital 
shares 16,7591. It cannot be a very bad thing to a 
member of the council of administration, as that 
body was entitled by the statutes to a remuneration 
of 22,3971. for 1900-1. The statutes also require 
that 5 per cent. of each year’s profits shoal be 
carried to the reserve fund, and an allocation of 
Hey was accordingly made under this head for 


_The success which Belgium has attained in connec- 
tion with her original Congo Railway venture has 
naturally encouraged her to undertake a second line, 
to be known as the Upper Congo and Great African 
Lakes Railway. We gave some particulars as to 
this new enterprise in a recent impression, but 
it may be well to add a few additional de- 
tails. The share capital of the new undertaking 
has been fixed for the present at 1,000,000/., repre- 
sented by 100,000 shares of 10/. each. It is also pro- 
posed to create 100,000 dividend shares which for a 
term of 25 years will be inscribed in the name of the 
Independent Congo State. The share capital has 
been largely subscribed for by several Parisian and 
Belgian establishments of credit. The Congo Inde- 
pendent State guarantees an interest upon the share 
capital of 4 per cent. per annum for a period of 99 
i from January 1, 1902. The Congo Government 
a’so guarantees the redemption of the share capital, 
and this arantee is to be set out upon each certifi- 
Prag | which will bear the signature of a delegate of 
the Treasury. The council of administration may at 
its discretion increase the share capital to 2,000,000/., 
= the additional share capital thus created will 
a ot, enjoy the same guarantee of interest and 
Tedemption from the Congo Treasury. Any surplus 


profits, over and above the 4 per cent. per annum 
— by the State upon the share capital, are to 

applied as follows: 474 per cent. to the shares to 
be inscribed in the name of the Congo Independent 
State ; 474 per cent. to the dividend shares ; and 5 per 
cent. to the council of administration and Government 
commissaries and delegates. The Government of the 
Congo Independent State is to have the right at any 
time to assume the working of the line, remitting to 
the company the eventual profit of the working during 
the term of the concession. The company is to have 
the right of working certain forests and minerals, and 
this right is reserved to it whether the line is worked 
by the Government or not. 





NAVAL ENGINEERS. 


Report on Memorandum Submitted to the First Lord of the 
Admiralty on July 16, 1901, with Reference to the Pre- 
sent Unsatisfactory Condition of the Engineer Branch of 
His Majesty's Navy.* 

By D. B. Morison, Vice-President. 

Since I submitted my first paper on the British naval 
engineer to the members of this Institution, it has been 
very fully discussed by the Institutes of Marine Engi- 
neers in London and Cardiff. I have also read a paper 
on the same subject before the Institution of Engineers 
and Shipbuilders of Scotland, which forms an appendix 
to my present contribution. 

It was originally intended to oy Hs views of the insti- 
tutions directly before the First Lord of the Admiralty, 
bub, in July of last year, a deputation of members of Par- 
liament was formed by Sir Fortescue Flannery, which 
representatives of the institutions were invited to join. 
A full report of this deputation, together with the memo- 
randum submitted by the institutions, is appended to this 


r. 

The centre of interest, in the report of the deputation, 
naturally lies in the reply of the First Lord of the Admi- 
ralty, and unhappily his expressed opinions on the grave 
— at issue, relating to the engineering personnel, 

iffer so materially from those of the members of the 
marine engineering institutions, that the latter would 
appear to have no alternative but to vigorously and per- 
sistently continue to prosecute their advocacy of the 
drastic reforms which they know to be necessary. 

The position is clear and definite. On the one side 
stands the Board-of Admiralty, not one member of which 
has any engineering experience whatever, and upon 
which the service is represented exclusively by executive 
officers of high rank, whose traditional attitude towards 
the engineering personnel has ever been unsympathetic 
and repressive. On the other side, we find the united 
expert opinion of the naval engineer officers themselves, 
and the marine engineering institutions, which include 
among their members men of the highest attainments as 
irectors and managers of shipyards and engineering 
works, designers, constructors, consulting engineers, and 
superintendents of the mercantile marine, who are un- 
deniably competent to arrive at correct conclusions re- 
— the questions at issue. The attitude of the 

oard of Admiralty, and the inspired utterances of its 
official representatives, would imply a belief that the 
position, with rd to the engineering personnel, is 
perfectly safe and satisfactory, but it is the firm con- 
viction of the naval and mercantile marine engineers that 
the existing position is, on the contrary, eminently un- 
satisfactory and dangerous. 


UNDERMANNING. 


The general question of undermanning was fully dealt 
with in my last paper, and the contention that the engine- 
room ratings are inadequate in numbers, skill, and ex- 
perience, was amply confirmed by discussion in the 
various centres throughout the kingdom. It is therefore 
unnecessary to set forth many more examples, but it is 
—— to note the glaring cases of H.M.S. Hannibal 
and Repulse, belonging to the Channel Squadron (which 
we are led to believe is at all times prepared for war). 
In the Hannibal, which has 12,000 indicated horse-power, 
there are, as per Navy List of the current quarter : 


One fleet engineer. , 

One engineer of 64 years’ sea service. 

One assistant engineer of 44 years’ sea service. 

Two assistant engineers of i years’ sea service. 

One probationer with less than 1 year’s sea service. 
In the Repulse, of 13,000 indicated horse-power : 


One fleet engineer. 

One assistant engineer of ears’ sea service. 

Two assistant engineers of 34 years’ sea service. 

One assistant engineer of 14 years’ sea service. 

One probationer of less than 1 year’s sea service. 

One supernumerary temporary service engineer of 
less than 1 year’s sea service. 


The fleet engineer is in neither case supported by 
officers of adequate seniority and experience ; the entire 
staff of engineer officers below the fleet engineer is com- 
posed of young men, whose experience and importance 
are considered to be so limited that, until they attain six 
years’ sea service, they rank with sub-lieutenants and mess 
in the gun-room, where their juvenile surroundings can- 
not be conducive to their appreciation of the serious re- 
sponsibilities which they are called upon to undertake. If 
the fleet engineer be incapacitated, the entire responsi- 
bility for the engine-room department of the first-class 
battleship Repulse devolves upon six youngsters, the 


* Paper read before the North-East Coast Institution 








of Engineers and Shipbuilders, February 7, 1902. 


| machinists. The resi 





eldest of whom is about 26, whilst of the remainder three 
are about 21 years of It should also be noted that it 
is frequently the case that ‘‘ direct entry ” or ‘‘ temporary 
service” assistant engineers see & marine engine for the 
first time when they enter the warship to which they are 
appointed. There are, of course, several ine-room 
artificers, but, notwithstanding the fact that they are in 
many cases first-class mechanics and admirable all-round 
men, they are not responsible officers, and responsibility, 
with capacity for bearing it, are the principal factors in 
this question. Admiral Melville, the Engineer-in-Chief 
of the United States Navy, in his annual report, makes 
the following pertinent remarks on the influence of lack 
of experience on naval a : 

‘Without detracting, therefore, from the merits and 
capabilities of the warrant machinists, they are nob alto- 
gether fitted by previous training or experience to take 
charge of an important department of the ship. 

‘‘ As a result of the inadequate supervision in the 
engine-rooms, there has been a perceptible decrease in the 
efficiency of the machinery, and a ive increase 
in the cost of repairs. Definite data upon this question 
are difficult to secure, since this ret ion is progres- 
sive in character, and the full extent of the evil cannot be 
determined without a searching investigation. The con- 
dition of the machinery of the Secpomameens flotilla shows 
the trend of affairs. 

‘*During the past year the disablement of torpedo- 
boats has been of such frequent occurrence that the 
majority of the boats have been under repair a great 
part of the time. Many of these mishaps are serious in 
character, and the present condition of the flotilla affords 
an incontrovertible argument in favour of the proposi- 
tion that practical engineering ability of high order is 
required for their successful care and operation. In my 
opinion the machinery of the torpedo-boat craft would 
not be in its present deplorable condition if engineer 
officers of experience had been detailed for supervisory 
duty in connection with the boats. 

“Tt is strikingly significant that the decrease in 

machinery efficiency has been most marked in the case 
of torpedo-boats. With this type of craft it has been 
attempted to practically maintain the machinery in o 
tion without the supervision of trained engineer om, 
With such a system in operation, it is not surprising that 
inefficiency should be the rule. Upon official trials the 
builders of such boats find it necessary to fill the engine- 
rooms with supervising engineers of ability and experi- 
ence, who command high salaries. After snch boats are 
turned over to the Government, it cannod be expected 
that an insufficient and unskilled force will be capable 
of operating them. The depreciation of the boats will 
take place at a rapid rate if either an inadequate or 
inefficient personnel is to be entrusted with their care 
and maintenance. 
_ “That efficiency beneath the protective deck is no less 
important in naval warfare than efficiency above ib 
cannot be doubted. The boiler plant is the heart of the 
vessel, and ‘oe Pham in that direction will be followed 
by general decline everywhereelse. The difference between 
an efficient and an inefficient force on board a warship 
was shown at the battle of Santiago. The crowning act of 
that victory was the a of the Colon by the Oregon. 
In this chase a battleship of 16 knots speed, manned by an 
efficient engine-room force, overtook a 20-knot armoured 
cruiser whose motive power was inefficiently handled, 
since only about one- the boiler power was developed 
on board the Colon that could have been sec by a 
skilled force of mechanics and firemen directed by a trained 
and educated complement of engineer officers.” 

Although Admiral Melville severely condemns the prac- 
tice of putting warrant engineer officers in full charge of 
machinery, the fact that he is fully alive to their import- 
ance and value is clearly shown by the following recom- 
mendation : 

‘That the warrant machinists be placed u 
same footing, as ae pay and rank and emoluments, 
as other warrant officers. In some respects the warrant 
machinists are discriminated against, and so long as this 
distinction exists they will have a grievance which must 
interfere with the efficiency of the engine-room force. 
Every avenue to promotion and increase of pay that is 
accorded other warrant officers should be given warrant 
msibility and character of the 
duty that rests upon this class of officers is as important 
as that devolving upon sailmakers, carpenters, boat- 
swains, and — and the opportunity for advance- 
ment should be equally as great.” 

The influence of trained arbificers on the efficiency of 
the engine-room department was fully discussed at pre- 
vious trae ge = and whenever the inevitable reforms are 
instituted, the pay and. accommodation of that excellent 
body of men must of necessity be dealt with. It may be 
mentioned, however, that the Admiralty has. lately 
reduced the age of promotion to “‘artificer engineers ” 
from 35 to 34 years, in order to increase the supply, and 
it is now ordered that a further reduction is to be made 
whereby engine-room artificers of 29 years of age and 
eight years’ confirmed service may be eligible for promo- 
tion to “‘warrant” rank. One reason of this decrease 
in the standard of experience is that, when the warrant 
rank for artificers was introduced, the old rates of pay 
obtained; but the reduction in the rates of “charge 
pay ” made last year renders promotion much less attrac- 
tive, and consequently the senior artificers evince no 

¢ desire to accept it. Se: : 

The undermanning in stoker ratings is notorious, and 
in the Mediterranean Squadron recently, during full- 

wer trials, the stoker ratings were y augmented 
o deck hands. To quote actual figures, however,-there 
was in June, 1901, a total deficiency of 700 stoker ratings 
in the reserves and dépéts, even on the Admiralty 
attenuated basis, whilst in December this number was 
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largely exceeded, and in addition there was a considerable 
shortage of artificers. When the cruisers Diadem and 
Niobe were ordered to escort the Ophir, in order to 
ensure their continuous steaming, about 48 stokers were 
added to the complement of each ship, and as their 
normal complement is 110, this represented an increase 
of 43 per cent. Extra engineer officers were also 
appointed. When additions are made in this manner, 

e official explanation frequently given is that the men 
are lent for training purposes ; but experience has shown 
that for continuous high-speed steaming these additions 
are absolutely necessary. The very important question 
a arises as to how they are to be found in time 
of war. 

Viewed merely from a commercial standpoint, under- 
manning results in : ‘ 

1, Increased cost of maintenance and repairs. 

2. Decreased efficiency of machinery. 

3. Increased liability to down. : : 

If the Admiralty provide complements which the engi- 
neering profession consider inadequate, even for peace 
requirements, surely they should be of a very high stan- 
dard, and serve to leaven the necessary augmentation in 
time of war. It is ridiculous to su that engineer 
officers, skilled artificers, and trained stoker ratings can 
be created like yeomanry. In order to maintain the 
mechanical efficiency of a warship, an engineer officer 
must not only possess technical ability of a very high 
order, and years of engineering experience, but must also 
be a judicious and capable leader of men. The folly of 
entrusting the control of machinery to those who have 
not received the necesrary engineering training is made 
clear by the results of actual experience in the United 
States Navy, as set forth in Admiral Melville’s report. 

It is also essential to safety, and the attainment of 
satisfactory results, that a large majority of the subordi- 
nate engine-room ratings be thoroughly trained and ex- 
perienced men. ap epee: has shown that substantial 
differences arise in the speed of a ship and the fuel cost 
per indicated horse-power with trained and untrained 
men in the stokehold, more especially in the case of ships 
fitted with water-tube boilers. The practical importance 
of this becomes apparent when one remembers the in- 
fluence exercised by speed and coal consumption upon 
the tactical value and radius of action of a warship. __ 

Limitations of space, and the advisability of restrict- 
ing the number of lives at stake upon any one warship, 
no doubt render it expedient to reduce the yet amme to a 
minimum ; but that minimum must, in each department, 
satisfy the requirements of efficiency, and in no depart- 
ment is the condition so vitally important as in the 
engine-room, otherwise the sole justification for the exist- 
ence of the ship—i.c., its fighting value—may be ccm- 
pletely destroyed. : 

The prevailing opinion of marine engineers, as disclosed 
by the discussions at the various institutions, is that the 
existing scale of engine-room complements does not satisfy 
the requirements of ¢fficiency, and that, in the event of 
& naval war, grave weaknesses in the engineer branch 
will be revealed to the Admiralty and the nation. _ 

Tt is quite conceivable that inferior capacity, or insuf- 
ficiency of numbers, in the ranks of the engineer officers 
might render the mightiest warship in the Navy abso- 
lately impotent at a critical juncture, and thereby £0 
seriously disturb the Admiral’s plan of action as to turn 
the balance of chances against him. There can be no 
possible justification for a policy that faila to restrict the 
poesibility of such a national catastrophe to a minimnm. 


DIScIPLineE. 


Judging from Lord Selborne’s interjected comments 
and reply to the deputation, he would appear to be under 
the impression that certain of the members who addressed 
him intended to imply that, under the existing conditions, 
there is actual indiscipline, or, in other words, insubor- 
dination, in the engine-room of the fleet. A perusal of 
the remarks of the various speakers, however, discloses 
no cause for any such impression. Many intermediate 
degrees intervene between perfect discipline and indiscip- 
line, and the sole contention of the deputation was that 
the civilian rank, and accompanying restricted secondary 
authority, of the engineer officer, militate inst the 
attainment of the very high standard of discipline neces- 
sary to cope successfully with the trying and difficult con- 
ditions of work in the engine-room and stokehold of a 
warehip. In spite of Lord Selborne’s denial, the justice 
of this contention will be at once a by those 
poasessing practical experience in the handling of men. 

_Why the Admiralty should, in this matter, so per- 
sistently disregard human nature and experience is almost 
beyond comprehension. An explanation may lie in the 
fact that the executive officers in command, having no 
practical enn og | experience whatever, cannot picture 
an engine-room in the strees Of battle. Their connection 
with the engine department is now limited to its inspec- 
tion for cleanliness, and their experience of breakdowns 
is — with — nti stopping, - returning 
to port for repairs, whilst their know of panics is 
confined to the evidence at couste-taartial after fatal ex- 
plosions. The hideous possibilities of the engine-room 
and stokehold during a naval e ment are fortunately, 
perhaps, a sealed book to them to the public, yet all 
can be foreseen with approximate accuracy 7 engineers, 
Panic will inevitably produce disaster, and if the stoke- 
holds be manned with a large percentage of practically raw 
recruits, as they necessarily must be under —. 


lations, the chances of panics occurring will undou ly 


be far from remote. It is at the critical times when ex- 
plosions or derangements of machinery upset the normal 
routine of working, and create nervous strain, that the 
dangers attending the presence of imperfectly trained 
and disciplined men will be demonstrated. It ig aleo at 
such moments that the safety of the ship may absolutely 





depend upon the ce of engineer officers, possessing 
not only technical ability, mature e ience, and read 
resource, but, in addition, that class of cool courage whic 
inspires confidence in all around them, and whose rank 
and authority command unquestioning obedience. _ 

What then is the reason for the failure of the Admiralty 
to frankly recognise the true position? Is it that the 
executive officers who rule the Navy have failed to keep 
pace with the phenomenal advance of engineering science 
in relation to naval power, and are therefore unable to 
differentiate between the engine-driver of long ago and 
the professional expert of to-day? Or is it that theee 
very senior and conservative officers of the predominating 
branch realise only too well the rapidly increasing value 
and importance of the engineer, and fear the threatened 
menace to their hitherto unchallenged supremacy, and to 
the honours and privileges at precent monopolised by 
the branch to which long association, training, and habit 
have naturally directed their warmest sympathies ? 

Neither of these alternative explanations of the 
existing state of things can be « source of either credit 
to the senior executive officers or satisfaction to the 
country, and it is to be regretted that the facts do not 
admit of the construction of a third alternative and 
more consolatory theory. Whether the underlying 
cause be apathy or jealousy, it is nevertheless only too 
i eg at the actions of the Admiralty betoken a 
lack of sympathy and appreciation, and afford evidence 
of a policy of repression towards that branch of the 
service which the natural course of evolution is ever 
tending to elevate, and expand into a position of greater 
and more permeating influence upon sea power. 

The essence of much of the evidence in support of these 
statements is contained in my former papers, but events 
move rapidly nowadays, and in further justification of 
my strictures I now propose to adduce some additional 
material facts bearing upon the questions at issue. 


ELEcTRICAL MACHINERY ON WARSHIPS. 


A very apt illustration of the dangerous len to 
which the repression of the engineer is carried, in defiance 
of the requirements of efficiency, is afforded by the exist- 
ing system of control of electrical machinery in the Navy. 
About thirty years ago naval officers and men received 
instruction in submarine nan, torpedoes, electrical 
firing circuits for guns, &c., on a hulk called the Acteon, 
from which the present school for torpedo lieutenants and 
torpedo ratings in H.M.S Vernon has developed. The 
Vernon is under the command of executive officers, who 
may ultimately become members of the Board of Ad- 
miralty, and it therefore enjoys much sympathetic 
influence in high quarters. 

hen electrical generating plant was first introduced 

on our warships, the engineer officers were made ee 
sible for its mechanical efficiency, and the torpedo lieu- 
tenant for its electrical efficiency ; but it wassoon — 
nised that this division of responsibility was unsound, 
and both engines and dynamos were placed under the 
control of the engineer branch, the torpedo lieutenant 
taking charge of electric circuits, lamps, searchlights, 
&c. On the introduction of electric motors, about five 
years ago, they were, however, placed in charge of the 
torpedo lieutenant, thus creating an anomalous pcsition, 
whereby the engineer officers are oo for the 
dynamos, whilst the torpedo lieutenant has charge of the 
motors. The absurdity of the situation has been enhanced 
je / the rapid developments of electrical power on war- 
ips for auxiliary purposes. For example, in the case 
of electrical capstans, winches, &c., one-half of each 
machine is under the charge of an officer of the executive 
branch, and the remainder is controlled ¥! an officer of 
the engineer branch, notwithstanding the fact that the 
engineer officer is in chi of a practically exact duplicate 
of the torpedo lieutenant’s motor in another part of the 


ship. 

There are indications that this is simply an early stage 
of the initiation by the Vernon school of a scheme for 
placing all deck machinery, whether electrical, hydraulic, 
or pneumatic, in charge of executive officers and relegating 
the engineer officers to the engine-room only ; but the 
impractibility of such a scheme will be at once apparent 
to papoose. In the keen desire to give active expression 
to feelings of departmental jealousy, the fact is apparently 
lost sight of that it is the efficiency of the British Navy 
which is at stake. 

It is on questions such as these that members of an 
en ep | institution are eminently qualified to give a 
definite and reliable opinion, and in this case the correct 
solution is so obvious to engineers that it is almost impos- 
sible to conceive what prompted the Admiralty to create 
such a conflict of authority. 

_ The distribution of duties which gives the torpedo 
lieutenant charge of electric circuits, the firing of tor- 
pedoes, laying and firing of mines, wireless telegrapby, 
and the like, is no doubt the best in the interests of effi- 
ciency, and as none of them .come within the scope of 
electrical power engineering, the training on the Vernon 
is probably sufficient for the requirements. 

he position, however, is very different in the case of 
electric motors driving auxiliary machinery, the driven 
portions of which are already in charge of the engineer 
officer, and it is difficult to understand how any advan- 
—— can be claimed for asubdivision of authority, under 
which the control of the motive power of a machine is 
withheld from the engineer officer, who is a trained 
mechanical and electrical engineer, and delegated to an 
executive officer who is in no sense a practical engineer. 

The basis of electrical power engineering is mechanical 
engineering ; there is no royal road to become an expert 
except by adequate technical and handicraft training 
and long practical experience. The former is necessary 
in order that the officer may initiate and out repairs 
with certainty and despatch, and the latter, in order that 





he may reduce cost of upkeep, maintain’ maximum effi- 
ciency, and minimise accidents and breakdowns. 

A lieutenant can, according to Admiralty regulations, 
qualify himself as a torpedo lieutenant, so far as elec. 
trical knowledge is concerned, by going through the 
electrical course of eight working months at Greenwich, 
during which seven hours weekly are devoted to this 
subject; a preliminary course of three months in H.M.S. 
Vernon, and a further practical course of six months in 
H.M.S. Vernon. During this period few, if any, oppor- 
tunities are afforded him for acquiring mechanical know- 
ledge; and at the conclusion of his training he is 
obviously just as far from being an electrical engincer 
as he is from being a mechanical engineer. 

The engineer officer, on the other hand, in the five 
years spent at Keyham College and Dockyard, is 
thoroughly instructed in all those branches of mechanical 
knowledge and handicraft which are comprised in the 
profession of mechanical and marine engineering. He ie, 
therefore, first and foremost an engineer, and not only 
understands the nature of repairs, but, if necessary, can 
personally carry them out. Throughout his course at 
Keyham he is taught the principles which underlie 
electrical engineering, by means of lectures and laboratory 
op In his third year he takes his turn in charge of 

he dynamos, is made responsible for the efficient working 

of the plant, and carries out all necessary repairs in con- 
nection with the dynamos and storage service. In his fifth 
year he attends a course of instruction in the electrical 
workshop in Devonport Dockyard, and is there taught the 
processes of winding and insulating series and shunt coils, 
and also the construction of different types of dynamos, 
motors, switches, and all electrical fittings in use on 
board ship. Finally, he must, according to Admiralty 
instructions, qualify in electrical knowledge before re- 
ceiving his commission as assistant engineer. All engi- 
neer officers, as the exigencies of the Service permit, also 
take a short course in the “‘ Vernon” torpedo school, but 
the course is very elementary, and may justly be regarded 
only as a means of refreshing the memory of their early 
work as engineer students. 

Of many available examples the following may be cited 
as showing the general adaptability of the engineer cfficer, 
and the practical results of his mechanical and electrical 
training. During the operations in China, under Ad- 
miral Seymour, two assistant engineers were employed 
in dismantling the steam dynamos and searchlights of 
H.M.S. Centurion, and re-erecting them on shore for use 
on an armoured train. The whole apparatus was satis- 
factorily fitted up, steam being taken from the boiler of 
the locomotive. Subsequently the train was aban- 
doned, and being set on fire by the Boxers, the dy- 
namo was apparently irretrievably ruined. After 
the Boxers had been driven back, the burnt-up dynamo 
was recovered and taken to the Centurion, where 
an assistant engineer re-insulated and re-wcund it, and 
it was in successful use during the remainder of the com- 
mission. 

The absence of practical mechanical ability on the 
part of torpedo lieutenants and their men is apparently 
admitted by the Admiralty, as during the present financial 
year a new rating termed ‘“‘electrician” was introduced, 
and 100 applied for. The original qualifications, as per 
recruiting advertisements, were as follows : 


Roya Navy ELEcTRICIANS, 


Examination : 

Educational.—Sixth standard; vulgar and decimal 
fractions, simple interest ; dictation and reading. 

Theoretical.—General construction of electrical appa- 
ratus ; instruments; motors, &c.; simple testing. 

Practical.—Re-lining and adjusting bearings ; using 
alathe; screw-cutting test for bolt and nut ; repairs 
to any part of electrical apparatus, instruments, 
motors, &c, 

There being a dearth of candidates with these quali- 
fications, the requirements have been reduced, and this 
even in the short space of time that has elapsed since 
March, 1901. 

The altered qualifications are: 

Educational.—Sixth standard; vulgar and decimal 
fractions will not be insisted upon ; requires a good 
general education. 

Theoretical and Practical.—Men having experience as 
fitters and being good workmen may be accepted even if 
they have very little electrical knowledge, which latter 
can be taught in the torpedo schools; but candidates must 
be good workmen at the lathe. 

he position at present may be gauged by the follow- 

ing pry which appeared in the Western Morning 
News of January 2: 


NAVAL ELECTRICIANS. 

The Admiralty still experience great difficulty in securing for 
the naval service the hundred electricians for whom provision 
was made in the current year’s estimates. Only thirty candidates 
have so far been accepted, and of this number seventeen bave 
been entered at Devonport. The b egge y nara of candidates has 
now been considerably modified, the Admiralty having decided 
that, in view of the course of instruction to which the new 
ratings are subjected during their probationary period after 
entry, it will not be considered necessary to have a thorough 
knowledge of electrical work. In fact, the recruiting officials 
have been instructed to accept men wrthout any knowledge of 
electricity, provided they are competent mechanics and otherwise 
desirable candidates.—(N.B.—The italics are the author’s. ) 


The instruction given in the torpedo schools, to those 
candidates who succeed in paaing the above simple ex- 
amination, extends over a pericd of seventy-two days, and 
is imparted by a chief torpedo instructor, who is a petty 
officer, but who is not himself allowed to qualify as an 
electrician. The workmanship test is ‘‘ approved” by 
the senior lieutenant (T) of torpedo school, who is 
neither an engineer nor a mechanic. 
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If the electrical training of the chief and other petty.| much other important work to superintend that he can- | naval engineer who is repressed and ignored. It will be 
officers of the torpedo and engineer branches of the Navy oe devote the attention to the college which it | remembered that during the cruise of the i a H.R.H. 
is compared, it will be found that the engine-room arti- y requires and merits, and he rarely visits it more | the Prince of Wales, with characteristic kindly thought- 
ficers receive quite as good a practical instruction in| frequently than once per term. The general control is | fulness, showed his appreciation of the services of the 
the care and management of electrical machinery as do | subdivided into three departments—viz., residential, edu- | engineerin t aadvig og of the escorting cruisers St. 
the armourers of the torpedo school, who are the in-| cational, and practical, in charge of a commander, head- | George and Juno by sending a message congratulatin 
structors of the electricians, while the mechanical train- | master, and fleet engineer respectively. There is there- | them on their exceptionally good work. In contrast wit 
ing of engine-room artificers is so far superior as to| fore in reality a total absence of that single-minded, | this graceful act may be cited the fact that, on the return 
admit of no comparison. | : i enthusiastic, and consistent guidance which can be exer- | of the Ophir, the Admiralty promoted officers of each 

Why then is it that, with mechanically-trained engineer | cised only by a single supreme authority, such as exists | branch on board except the engineers. Attention was 
officers and artificers, this new rating of ‘‘ electrician” | upon the Britannia, to the great sdcanage of all|drawn in the Press to this glaring omission, and it was 
ay only purely mechanical qualification) should have | ccncerned. pointedly asked why it was that engineers came first in 

n » Pace under the control of an executive officer} In the Britannia there is a residential chaplain, whose | responsibility but last in consideration. The following 
having no mechanical training? It must result in further | influence for good is apparent in all directions ; at Key- | paragraph then appeared : 
friction between the executive and engineer branches, | ham a instruction is given once a fortnight by the Tus Rorat Dove. 
and therefore is to be —— by those whose chief | docky chaplain. In the Britannia every facility for aa iy , 
desire is to increase the efficiency of the service. The | work and pleasure is afforded by the sympathetic Admi- gine ene eee, & oe a ape 
placing of mechanical ratings under the orders and super- | ralty, and 600/. was lately granted for a pavilion. At Seieteed to tine one oe sane nt ‘engineer pager ‘Royal Naval 
vision of @ non-mechanical officer must result in con-| Keyham a football-ground is rented by the students at | Reserve, and Mr. Sydney Montague Gardner Bryer, neer 
fusion; whilst if any auxiliary machine in the engine | 20/. a year, and application to the Admiralty to have a|R.N., has been noted for early promotion to the rank of chief en- 
department be ultimately driven by electric power, and | portion of the recreation-ground re-turted has been | gineer R.N. on completing the qualifying service. > 








the motors placed in charge of men from another branch, | refused. : 
and under the orders of the officers of that branch, smooth} The Britannia fully maintains the traditions of the Peg: +g pa presides eS —— 
working will be impossible. British Navy for spotless cleanliness, but Keyham is | service in the Navy. He has now completed only seven 


The hand of the engineer is everywhere in the steam | under the Board of Works, and is painted about once in > ; i 
navy of to-day, and this inevitable fact must be frankly | seven years. In fact, if parents saw the general condi- tae etd mon hapten hoo ote OF fire 
accepted if true efficiency is to be created. Neither the! tion of the college in this respect, they would be still | ajthough the officers of every other branch received theirs 
First Lord of the Admiralty, nor the Parliamentary | more reluctant to send their sons there. - ab once, 
Secretary, will ever realise the true position and itsdangers | The comparative costs to the country for training naval | How bitter is the prevailing wind that blows upon the 
until one or more engineer officers are placed on the Board | cadets on the Britannia and engineer studentsat Keyham | engineer branch from executive quarters may also be 
of Admiralty, and are there enabled to give free expres- | College are as follows: gauged by the following : 





















































sion to their views as officers of military rank, and not as/ 7 yg « Britannia:” Cost to Countr S hanes & On H.M.S. Caesar, in the Mediterranean, three assistant 
civilians and subordinates. Staff and Suieinanes.” ” f engineers, who are commissioned officers, have no cabin 
PROMOTION accommodation whatever, and haye to sleep in hammocks. 
4 4 . 1 captain and allowances ae. date 1,108 The undermentioned have cabins : 
at Pern vee of A ow x gong x — oy —— vee eee = 1. Wash-deck boatswain. 5. Captain’s coxswain, 
but engineers do not receive their promotion until about 1 “aii euth o = : pre a — of sco satin ga 
38, the result being that they have to serve 17 years before 8 junior naval instructors a fi 3,545 rans re nsec EE any 
attaining the rank of chief engineer, and remain for nine 1 engineer R.N 201 - Uaptain's steward, : . 
and seven years respectively junior in rank and pay to ia. oy ten 700 Comment is superfluous. 
these officers, who are certainly not their superiors either 3 denuiing meentess... 8 = ae 700 So be entineed 
in usefulness or ability. Is it not demanding too much of 1 mee iin 300 (Zo be continued.) 
human nature to expect them to feel contented and satis- 1 inateester. ee philosophy... 300 
oh eal eT ee a a , ¥ Examination expenses... ... _... 180 THE LIMITS OF COMMUTATION.* 
,lnfmalely connected with thie slownes of promotion Tastrameats and Toom'room articles "S1_—_|_Madern Commuating Dynamo Machinery, wth Special 
under which junior officers are appointed ‘‘in lieu of ” ee aes Non ee SOR 2.805 Reference to the Commutating Limits. 
chief engineers, but are refused both the nominal rank Ofikeesn eeemhen. and ten (wages) * 12'350 By H. M. Hosart, M.1.E.E. 
= - pay of chiefs. This has no parallel in any other Fleet surgeon and allowances... ... 622 (Continued from page 199.) 
dou I . = ghonoe Png = = cdg cag Ae ogee ia Nursing sisters and sick-berth stewar 308 ConsIDERABLE emphasis has been laid upon the import- 
was cae retin = ai in hi ge ~ Rog Bat ry cs er psn Carpenters and other civilians (sick ance of low reactance voltage. This quantity nob being 
if I pra ki diy nfirm ¢ pone of the state a quartersonshore)  ... 0. ss 575 conveniently measurable under the precise conditions in 
which hy fey pn ge eng qd hi “b th fice are Cooks, civilian servants, &c. ... —... 3,017 which itaffects the commutation, each designer estimates 
nos Sellaes th 0 ae ke on eae Mess expensegof cadets... ...  ... 8,049 it on the basis of whichever method his experience 
ateuch 9 condition could exist in the British Victualling and stores .. .. ... 4,368 led him to consider least unreliable. The writer proposes 
a ith Me st dg fe opto 18 a go Medi eenes 6 60 to describe the method which he prefers for this purpose. 
oat @ = + Psa ——. _ nyt ae wi Naval stores and repairs to Britannia Professor Perry gives the following approximate for- 
should ob receive their pe. intments as chia! engineer ond tenders nena oee 8 one 5,840 mula for the inductance L of a cylindrical spool free 
at or about the same age as that a. whi oh the corres “ a a _— &c., alterations, and re- vat in air of N turns whose width w, mean radius i and 
ing promotions are gran in other branches of the +L oe ne aa ta 14 ’ height of winding h, are of such dimensions that — and 
service. Such a change would not only possess the advan- ee oe oie ——— 598 " 43 r 
tages attaching to an act of reason and equity, but would prizes, sporte, &c 8 : 1.663 h are very small. 
make it possible to appoint chief engineers to ships of ising a a : r 
the oe as advised by From ypone ae - 51.033 | eee N? 2 ; 
so permit of artificer engineers being appointed to the —_-" . 4 = (0184 r + .031 kh + .035 w’ 
Pes . y parents and guardians 18,500 
romped eg on warships of the larger types, wh ‘ a Solving this for a coil of a cross-section of 1 square centi- 
utilised to the best advantage. Total for 260 cadets... ... 32,533 metre for various diameters, we derive the curve given in 
The wins. Gates a ie ; Net cost to country, 125/. per naval cadet per annum. | Fig. 7. 
ang ama limit, of, potion inthe engines | Royal Naval Bnpieering Calle, Kepham: Cot Fig.7 
possibilities of. the executive branch. ut of a total of Country per Annum of Staff and ee 1-0 
04 engineers there are only 20 ranking with captains, 
who number 204 out of a total of 2146 connienioned _ apa ra A a SN = 6 
officers of the executive branch. There are also 74 flag Twe eet engineer abs 08) 5. oes 7 
officers on the active list, and there is but one engineer a ban 8 —_ 
officer—i.e., the Engineer-in-Chief—holding equal nominal Five master ... on Oe a -_ 
rank with the most junior of them. There is, therefore, prin nn oy ll temporary 1.440 Pa 
an officer of or above the rank of captain for every eight aoe i cnn op I ’ 
commissioned executive officers, whilst in the engineer aa on fees to engineers 0 10 
branch there is but one of captain’s rank for every 45 OCKy: Or tuition... =.» «+. 2 Re 
engineer officers. — a and maintenance of a DERIVED FROM FORMULA 
Admirals of the Fleet .. 5 Engineerin-Chiet.... 1 a CUS E be a ew 
Veda: <a cue eens, aad In- Swimming and gymnastic instruction 29 ; 
Rear-Admirals :.  . 38 Fleet Engineers. 104 Recreation fund and gymnastic gear ‘4 cas 
Captains .. ‘i .* 204 ngineers .. ae 194 - 320 A?) jaf & Wes. 
G ee Chief Engineers and En- repair eee ees ove ree see 
Commanders Sa ieee - 3S Mess of officers, men, and students ... 7,379 
Mestary Liesbecte 195 Aneetant Engineers and Gas, water, electric light, and rent... 867 
Sublieutenania..-. 5 alana... 0g] © Porters, Gtowands, writers, cooks, boy =| 4. : 
2146 054 WORM So cGoc tates cagtg ees, sae 431 
EMS. « “ Clothing allowance to servants... a 62 
“S._‘*BRITANNIA” AND THE RoyaL NavaL Wages of engineer students... a 846 ; 
I ENGINEERING CoLEcE, KEyHam. Medical 3a ae 45 % 30 750 200 
n comparing the Britannia, which is the training school Naval stores and maintenance... .... 1,095 ows) Mean diameterin centimetres 
-” naval cadets, with the Royal Naval Rngincering Col- New works, repairs and maintenance 600 ? ‘ 5 
foe ¢ Keyham, the same inequitable state of affairs is anes The curves of Fig. 8 give the corresponding values for 
coht " exist, the Britannia being evidently, and quite es 17,968 square cross-sections of coil for diameters of 50, 100, and 
ae y,, regarded with sympathetic solicitude and interest Less contributions by parents £ 200 centimetres. 
Colles important national institution, whilst Keyham and guardians...  ... ... 7235 A few experiments have been made with a view to 
oe is spperently looked upon as a disagreeable Less value of practical work ascertaining in how far the values given by these curves 
— = he Britannia, being in commission, is super- 4 students as per estimate —in which the results are given in terms of the flux per 
for thi Y & captain, who is always specially selected of dockyard official ... ... 5000 centimetre of length of coil—may, for rough —_ 
afforded ym : tment, and the excellence of the training ‘ ——  13,2% purposes, be used for other than circular coils. Five coils 
y the united efforts of all the members of a pre were prepared, of the shape and dimensions shown in 


and capable staff has resulted in the attainment of Total for 180 students... ... 5,733 Fig. 9. 
juste high standard of general efficiency, which may be | Net cost to country, 32J. per engineer student per annum. “The inductance of these were measured on a oh oo 
wae d as a credit to His Majesty’s Navy, and a circuit supplied from a uni-slot alternator. It was . 
of the Ri ag yeep to the country. e nominal head REPRESSION OF ENGINEERS. 
Sued is the Admiral-| The list of inequities may be extended to allowances,| * Paper read before the International Engineering 

uperintendent of the but that officer has so! pensions, honours, and decorations. I is always the | Congress, Glasgow, 1901: Section IX. Electrical. 
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wards found in another set of inductance tests, that this 
alternator gave results 23 per cent. higher than when the 
circuit was supplied by an alternator giving a more ordi- 
nary wave-form. The particular machine giving the lower 
results with which comparison was made had three slots 
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per pole. Besides the values observed on the circuit of 
the uni-slot machine, there are given in Table XIV., where 
the results of the tests are set forth, also a set of values 
corrected by 15 per cent., for the purpose of arriving at 
more representative results. 


Table XTV. 








mH SS pb, : ea2 soc 00 
€3 c°F £8 | BBes | gets 
eo |see\O-~ | g:25 | osaue 
SE 2O5 | we | a34 it 
;| $a /S8..| SO88s | stesths 
rae 3 Seolia ™ © §SOf CoM ons 
- Sus | 8938 | 5, ws 5 S&e AEMEOG 
B S28 288 see ssi<e 2 SSE<a 
Do | ;}A®e >a tool 2 Qe 2 
I, 177 56 7. 1.0 87 
IL. 105 33 65 1.0 .87 
IIL. 147 47 -70 11 -95 
IV. 189 60 75 1.2 1.05 
¥v. 234 | #74 -70 1.2 1.06 


This shows the experimental values, although higher, 
to be not altogether different from those which one obtains 
by this rather free use of the formula: 


en N? r2 
0184 r + .03Lh + .035 0° 


Only the tests on these five coils were available, and: 
partly on account of the meagreness of these data, but 
more because the results thereby obtained correspond 
better with the final average results in practice, the writer 
has preferred to work from the basis of the formula, as 
arranged in the curves of Fig. 8. Furthermore, in this 





matter of the reactance voltage, it is the relative values h 


for different macbines which possess the chief importance. 
Justification for this course will be more evident later. 

The customary shape of thecoil of a continuous-current 
dynamo is as follows (Fig. 10) : 


Fig. 10. 


Coven) 


and the portions lying outside of the slots will be treated 
as having values for the inductance per centimetre of 
length of some such amounts as are given by the curves of 
Fig. 8. 

It must, however, be observed that several coils are 
simultaneously short-circuited under the brushes, and 
hence the turns making up the short-circuited group are 
considerably spread out. As three to five segments are 
generally at the same time under the brush, two to four 
coils per brush come into consideration. Hence the com- 

lete coil on which we must reckon is much as shown in 

ig. 11—i.c., rather — out. A representative cross- 
section may, fora rough basis, be taken as having (consider- 
ing the equivalent circular loop) an axial length of 1 centi- 
metre and a radial depth of 2 centimetres, and we might 
take from 40 to 80 centimetres as the customary range of 
diameters. It will be seen from the curve that, on that 
basis, there will be about .7 c.g.s. lines per ampere-turn 
per centimetre of length for the free part of the coil. 


For the portion lying embedded in the slots, various 
observations lead to a representative value of about four 
lines per centimetre of effective length, 





But one important difference between the exposed end | . 


connections and the embedded portion must be pointed 
out—namely: In the embedded portion, or more rapt oe 
that portion of the face conductors parallel to the shaft, 
the conductors short-circuited under the positive brush 
lie over or near (according to the nature of the winding, 
and also according to whether the pitch is so chosen as to 


Fig. 11. 


yield a short or long-chord winding) those simultaneously 
short-circuited at the negative brush, whereas the two 
groups of corresponding end connections are located en- 
tirely separately (Fig. 12). fyb 

Hence the magneto-motive force, acting in the short- 
circuited coil, is twice as intense for the effective length 
as for the end connections. m 

It has seemed best to designate by ‘‘embedded lengths 
and ‘‘free lengths” respectively, the slot-enclosed por- 
tion and the end-connections, including with the latter 


that portion of the conductors parallel to the shaft, not 
strictly iron-clad—i.ec., that portion corresponding to the 
mina- 


ventilating ducts and the insulation between the lam 
tions. In the writer’s design this makes quite a differ- 
ence, the “effective lengths of laminations” often con- 
stituting less than 70 per cent. of the length of armature 
core over all. 


Fig. 72. 





In this free portion, where the conductors are parallel 
to the shaft, the magneto-motive force is also twice as 
intense per centimetre of length as for the end-connec- 
tions. But rather than complicate the necessarily only 
approximate calculations, it is preferable to take a slightly 
igher value—namely— 


-8 c.g.s. lines per centimetre of ‘‘ free length.” 


This, together with the approximate value of 4 c.g.s. 
lines per centimetre of embedded length, suffices to yield 
reliable approximate relative estimations of the total flux. 
It is desirable here to illustrate the method of applying 
these constants. 
Take a case where three turns are short-circuited 
ee positive, and three under the negative brush 
ig. 13) : 


The mean length of oneturn ... - 


Centimetres. 
‘ 100 
The effective length of arm lamina- 


tions “ts ain es 10 
**Free length” perturn... —... 80 
** Embedded length ” per turn... 20 
Lines per ampere-turn for ‘‘ free 

length” ... eats al so 08 X OO = G64 
Lines - am turn for ‘* em- 

bedded length” Sa .. = 4x20= 80 
Lines eg ampere for ‘‘ free 

ee ear oe ... 23 x 64 = 192 
Lines per ampere for ‘‘em- 

beddedlength”... ...  ... =6 x 80 = 480 
Total lines linked with short- —— 

circuit turn. .... , = 672 


The inductance of one turn, in henrys, with relation to 
all the turns simultaneously short-circuited 


= 672 x 10-8 — .00000672 henrys. 

If the periodicity of reversal (twice the reciprocal of 
the time in seconds during which a given turn is short- 
— under the brush equals 500, then the reactance 
equa 

2” x 500 x .00000672 = .0212 ohms; 
and if 100 ay <9 is the current to be reversed per seb 
of brushes, m the reactance voltage per segment 


equals 
100 x .0212 = 2.12 vclts, 


The writer believes that here, for the first time, atten- 
tion is called to two very interesting facts : 

1. That in the majority of modern machines the in- 
ductance of the “free length” is a wy considerable 
percentage, say, 25 to 40 per cent., of the total induc- 
tan 


ce. 
2. That, with the ordinary open slots with parallel 
sides, of the proportions generally found in modern con- 
tinuous-current generators, the inductance per centimetre 
of ‘‘embedded length” is generally only some four to six 
times greater than the inductance per centimetre of 
“ free length.” 

These two considerations lead to another of still 
greater interest and importance—namely, that the induc. 
tance of a coil laid upon the surface of the armature—i ¢., 
on the lines formerly so apnen | employed, and some- 
times now-a-days termed ‘‘smooth core” construction— 
is, with customary proportions, rarely much less than one- 
third, and often one-half or more, as great as in the case 
of the same coil laid ina slot. This is readily seen from 
the case already illustrated; thus, had the entire 100 
centimetres of mean length of one turn been “ free 
length,” the flux would have been 


8 x 80x 3 + .8 x 20 x 6 = 192 + 96 = 288, 


about 43 per cent. of the 2 obtained when 20 per 
cent. of the winding was embedded. 

Of course, in the old-fashioned types with but two, or 
at most but very few poles, the armature was very 
long, and the end-connections but a relatively very small 
percentage of the mean length of a turn; but in most 
of the modern machines, such as the latest multipolar 
generators built by Messrs. Mather and Platt, Westing- 
house, General Electric Company, narrow armatures of 
large diameters, and many others, the proportions of end- 
connections will be found to be not widely dissimilar 
from those represented by the case taken. 


(To be continued.) 





CaTALOGUES.—Messrs. George Scott and Son, Limited, 
of 4a, Christian-street, London, E., have published a 
new catalogue of air and gas compressors, vacuum 
pans, and condensers, adapted for_sugar-refining and 
allied industries. — The Gardner Electric Rock-Drill 
Company, of 7 to 11, Moorgate street, E.C., have sent 
us & pe Med their catalogue of electric rock - drills. 
These drills are of the reciprocating type, the recipro- 
cation being obtained by a cam rotated by a flexible 
shaft driven by an electromotor. It is claimed that 
these drills take only one-fifth the power of an air- 
Grill of similar capacity, and that they can be used in 
situations where it would be difficult to run a line of 
piping for the conveyance of compressed air.—The Deane 

team Pump Company, of Holyoke, Mass., U.S.A., 
have issued a new catalogue of pumps of all types, some 
of which are arranged to be driven by electric power. 
—We have received from the Lebrun Ice Machine Com- 

ny, of 35, Great Dover-street, London, a pamphlet 

aaengoce, | this firm’s system of refrigerating machinery 
using anhydrous ammonia as the working agent.—We 
have received from the India-Rubber, Gutta-Percha, and 
Telegraph Works Company a description of the electrical 
equipment of their works at Silvertown, reprinted from 
the Electrical Review.—The Mason Regulator Company, 
of 158, Summer-street, Boston, U.S.A., have issued a 
very neatly arranged little brochure describing two 
types of steam engines which they build for motor-car 
driving. These engines are made on the interchangeable 
principle, and all parts are numbered and priced sepa- 
rately, a procedure which must greatly simplify and 
cheapen the matter of repairs and replacements. The 
largest of the two engines has two cylinders 34 in. in 
diameter by 4 in stroke, and the _ of a new cylinder 
ready for use is but 18 dols., whilst a new piston and 
rod can be obtained for 6.12 dols., and a connecting- 
rod for 1.32 dol.—The A. P. Smith Manufacturing 
Company, of Newark, U.S.A., have issued a new cata- 
logue describing their methods of making connections 
with water mains of ali sizes without in any: way stop- 
ping the use of the pipe, even temporarily. The 
methods are such that a 12-in. branch can readily be led 
into even a 12-in. pipe. Another tool illustrated and de- 
scribed is the O'Nei calking machine, for calking joints 
in large cast-iron mains. When this is done by hand, the 
difficulty of getting properly at the joint on the lower 
side of the pipe often leads io imperfect work, whereas 
by the machine all we of the joint receive uniform 
treatment.—Messrs. W. H. Palfreyman and Oo., of 17, 
Giree Piazzas, Liverpool, are issuing a flysheet drawing 
attention to their hydrocarbonated eblack, which is 
claimed to give remarkable results when used for case- 
hardening.—Messrs. John M. Henderson and Co., of the 
King-street Engineering Works, Aberdeen, Scotland, have 
sent us a pamphlet explaining the principal features of 
their ‘‘ Hoist Conveyors” for the transport of goods on 
the cableway system. The firm also make conveyors on 
the rigid-beam system.—Meesrs. John Davis and Co., 
Limited, of the All Saints Works, Derby, have issued a 
special catalogue of electrically-operated mining lant.— 
The English Electric Manufacturing Company, Limi os 
of Preston, Lancashire, have sent us a copy of & capitally 
illustrated pamphlet ogee 3 their works, which are 
specially laid out for the manufacture of electrical plant 
for tramway traction.—Messrs. Bell Brothers, of the 
Calder Iron Works, Ravensthorpe, Yorkshire, have _— 
issued a new catalogue of plant for the softening an 
purification of water. For the latter purpose the firm 
are introducing filters of the so-called mechanical types 





which have given good results in America from a 
teriological point of view. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compimzp By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 


he number of views given in the Speci i ings is stated 
Mya dense Se eee Demme eett 
not & 
Where inventions are communicated from abroad, the Names, 


oe Hy tanto bee cman Ge" Patent Office Sale 
Copies of Spec may 4 

Bronch, 25, Southampton Buildings, Chancery-lane, W.C., at 

the uniform &d. 


of 8d. 
The date of advertisement of the tance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the adverti: of the acceptance of a Complete Specification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


GUNS AND EXPLOSIVES. 


9197. W. A.and S.R. Chesterfield. Fuse- 
Heads. (2 Figs.) January 31, 1901.—In order to provide a 
fuse-head in which acentral position for the end of the double 
conductor and a firm fixing for it are at the same time insured, 
an outer casing tube of paper is used with a wadof coiled 
paper, through which the end of the double conductor protrudes 






ESSSRSSHoSHa ooops 


VII 
Wile 


4 ot d 
SSNS AAAS NS 







into the firing composition. The wire is kinked close up to the 
wad to prevent it from protruding too far through the same, and 
the wad and wire are together inserted into the paper tube 


previous to the introduction of the firing composition, and are | 


held in place by some substance, such, for.example, as sulphur, 
which is poured into one end of the casing tube whenin a molten 
condition. (Accepted January 8, 1902.) 


4770, A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Cartridges. [2 Figs.) March 6, 1901.—This in- 
vention relates to cartridges for ordnance, and is designed to 
prevent the propelling gases from entering the space between the 
cartridge chamber and the cartridge case, and this is attained by 


Fig. 











making either one or more of the driving bands of the projectile 
to fit into an enlargement of the mouth of the cartridge case itself. 
To this end the guiding band which is to fit into the cartridge 
case may be partly reduced in di ter, and the shoulder thus 
formed made to fit against the front edge of the mouth of the 
cartridge case. (Accepted January 8, 1902.) 


18,829. W. and A. McArthur, Limited, London. 
(J. Marsland and J. Gaut, Sydney, N.S.W.) Small 
{10 Figs.] September 20, 1901.—In order to increase the facility 
with which a rifle may be used, and > wgpas to enable accurate 
aim to be taken at long ranges for which considerable elevation 
of the muzzle of the rifle is necessary, according to this invention 
the stock of the rifle is provided with an adjustable head-rest 
which may be raised or lowered when and to the extent desired. 





chamber provided with a key-release valve at the rear, and 
ward of this a charge of prises i! —— in the middle of the 


case, the annular roun 














as from the rear chamber is released, moves forward, compress- 
ng the air in front of it and starting the projectile, and finally 
firing the explosive charge by means of a wire connection, which 
can only operate when the ring piston is so far forward as to 
make it certain that the projectile has started, and therefore will 
not be subject to shock. (Accepted January 8, 1902.) 


HYDRAULIC MACHINERY. 


5652. J. ceneey, ee (C. Gronert, y ete Annu- 
lar Valves. [1 /g.] March 18, 1901.—This invention relates 
to the construction of an annular valve so as to provide 
against injuries from grit or other matters that may be con- 
tained in the liquid that passes the valve. For this purpose 
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the valve ring, which is movable, is provided with an inner and 
an outer leather collar on each side of a deep middle rib intended 
to give great strength and stiffness. The drawing shows a section 
of one side of an annular valve thus constructed. (Accepted 
January 8, 1902.) 


LIFTING AND HAULING APPLIANCES. 


942, J. C. Crellin, Liverpool. Machinery Hoist 
Truck. (2 Figs.j January 15, 1901.—The machinery truck 
et to this invention, and which, it is stated, is especially 
suitable for dealing with the armatures of electric car motors from 











within the inspection pits of a car-shed, comprises a telescopic 
hydraulic ram having a machinery platform on its upper end, 
means for moving the seapes laterally, and an hydraulic pump 
reservoir, and controlling appliances. (Accepted January 8, 1902. 











MACHINE AND OTHER TOOLS, SHAFTING, &c. 


090. R. J.. E. H., and J. W. James, Sheffield. 
B g and Polishing Lathes. [1 Fig.] November 15, 
1901.—In this buffing and polishing lathe, and with the object of 
minimising wear and vibration, the bearings are extended at both 
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| 
A form of head-rest is described and illustrated in which an | 
adjustable portion of the stock is supported by two crossing | 
at ne at the crossing point, and one of them pivot- | 
ally attached both to the fixed part of the stock and to the | 
adjustable portion of the same, whilst the other is free at one end | 
jo engage in any one of a series of notches on the stock, and at | 
= other end is adapted to slide in a recess on the under side of 

e adjustable portion of the stock. (Accepted January 8, 1902.) 


3961, J. E. Bott and W. K. Webster, Glasgow. 
vid es. [2 Figs.) February 25, 1901—This invention pro- 
Hs es a cartridge or be geen charge which, it is stated, can safely 
- — for firing shells carrying readily-detonated explosive sub- 
the ce, and which, when fired, produces a cooling effect within 
fired et barrel to such an extent that such cartridges can be 
kind th greater frequency than can cl es of the ordinary 
th without the adoption of artificial cool g means. The car- 
bee ge peers paren two means of propelling the projectile, one being 

harge of com or liquefi = within a pressure-resisting 
explosive which is fired while 
compressed gas. One type of such a cartridge 


envelope, and the oth 
surrounded by the other a charge 
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E. Fieve, 
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ends into the fast and loose pulleys, one bearing passing almost to 
the end of the fast pulley, which is fixed to the shaft, and the 
other completely through the loose pulley, for which it forms the 
journal. (Accepted January 8, 1902.) 


MINING, METALLURGY, AND METAL 
WORKING. 


A. Germot, Asnieres (Seine), France, and H. 
Paris. Trea Sulphi res, [1 .] 


for firing high-explosive shell may comprise a conpmenien 
‘or: 


serving as a buffer 
chamber and containing a ring piston which, when the compressed 


tween the said parts and subdividing 
motor chambers, valve-controlled suction and 
in communication 


ozonised air, which is preferably applied to the sulphides while 
they are in a wet state. In an apparatus described, the sulphide 
ores are pulve: in a number of series conn 

vessels, to one end vessel of which ozonised air is supplied. The 
ozonised air forces its way through the series of vessels and 





carries the finer ore and some water with it to a tank, to which 
heat is oS ar and in which the process of conversion becomes 
completed. Oatalytic or reacting substances may be mixed with 
the ore or added to the water, sulphuric acid being mentioned 
as suitable for use when treating copper matte. (Accepted 
January 8, 1902.) 


88. H. V. Nenkirsch, Zwichau, Germany. Cutting 
Coal, (2 Figs] January 1, 1901.—In under-cutting mineral, 
according to this invention the coal is first obtained by known 
methods from two tunnel-like cuttings situated a certain distance 
apart, and rails are Jaid in the tunnels. The block of mineral 
between the two tunnels is then undercut by means of a tus 
according to this invention, and which comprises trucks that run 
on the rails, a cutting device extending from truck to truck, 








Fig.2. 
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means for actuating the cutting device, and means for advancing 
the trucks together continuously as the mineral is cut. The 
cutter may be a continuous chain or rope and the trucks may be 
advanced by means of weights and ropes, the weights either being 
at the front end of the tunnel or — the trucks, means pre- 
ferably being provided upon the truc by which the ropes may 
be wound up against the action of the weights. (Accepted 
January 8, 1902.) 


PUMPS. 


19,390. E.B. Rayner and A. G. Kerns, Piqua, Ohio 
S.A. Steam Vacuum {1 Fig.] September 28, 
1901.—This diaphragm pump, in which suction from a vacuum 
chamber is uti » comp: a casing built up of dish-shaped 





having their concave sides facing a diaphragm secured be- 
e casing into working and 
chambers 
with the working chamber, valve-controlled 





ide O. 
February 4, 1901. — pce og to this invention the sulphides 
of sulphide ores are conve into sulphates by the action of 


steam admission and jet supply porte connected with the motor 
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chamber, and controlling mears actuated by the diaphragm to 
simultaneously open and close the steam and jet ports. The 
pumps may be used singly or in series, and when used in series 
Should be arranged to ate in rotation so as to deliver a con- 
stant stream of water. (Accepted January 8, 1902.) 


3542. L. T London. Petroleum Feed 
en 


independ 
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tion of pumps limited in the first claim to “the feed pump of a 
petroleum engine.” A pump is illustrated and describ 
the plunger is given a combined rotatory and reciprocatory move- 
ment, the pump being suitable for application to a petroleum 
fuel internal combustion engine. (Accepted January 8, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7. H. Schmidt, Hamburg. 


22,33 , Germany. High- 
Speed Pum: {1 Fig.) November 5, 1901.—In order that 
& pump may worked at high speed, springs are interposed 
which can be gradually compressed by the motion of the excentric 
rods so that they come into action to move the valves imme- 
diately the motion of the plunger is reversed. In one construc- 
tion the suction and delivery valves are mounted (with play) on 
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the valve rods and between springs which butt up against stop- 
rings on the valve rods, so that shortly before the commencement 
of the suction stroke two Penge are compressed and two others 
released, and before the inning of the pressure stroke the 
previously relieved springs are ee and the previously com- 

ion springs instead of compres- 
sion springs may be used. (Accepted January 8, 1962.) 


pressed springs are released. Ten 


4400, C. 5S. Mad 


Manchester. Extinguishing 
Boiler Fires. (4 Figs.) March 1, 1901.—This invention re- 
lates to fire-extinguishing apparatus for water-tube boil 
has for ge to provide means of protecting the spray nozzles 
destruction by the heat of the furnace, also 
replacing them while the furnace is in full 


from 
furnish facilities for 
action. The spraying nozzle is enclosed in 


casing situated in an air space between the inner and outer plates 
of the boiler front casing, the arrangement being such that by 


removing a cover the nozzle ma: 


be y 
moved or placed in position while the furna 
one such arrangement the protecting tube is secured to the outer 
plate of the — by a flange. The tube passes h 

e inner and outer casin; 


the air between 


‘olch, e' Pumps. 
February 19, 1901.—This invention substitutes an 
tly-operated mechanically reciprocating or rotating 
valve (limited in the first claim to ‘‘a plunger having porte or 
passages”) in place of automatic valves, for a pump or combina- 














inner end is supported and enclosed by the firep g 

outer end of es tube is closed by a detachable cover- 
provided with connections to the spray 

connection being on the inside and into which the nozzle can be 





screwed, and the other externally armneed to receive the pipes com- 
municating with a steam injector for feeding the jets with water 
when req . The fre-extingulahing nore must not project be- 
yond the end of the protecting tube, but besituated as k 




















the tube as possible without interfering with the jet of water. 
The end of the nozzle is so formed that it fits as nearly as possible 
the interior of the protecting tube, so that the heat may affect 
ite face only. (Accepted January 8, 1902.) 


1494, J. Cowan, Edinburgh. Water or Steam 
Heaters. [8 Figs.) January 22, 1901.—A steam superheater 
or feed-water heater according to this invention comprises boxes 
or chambers, connected by practically straight tubes, and capable 
of relative movement so as to admit of free expansion of the tubes. 





Means may be provided for shielding the apparatus from the 
furnace gases when out of use, and such shield and the damper 
may be mechanically connected. The apparatus is claimed both 
broadly and as applied in combination with water-tube steam 
boilers. (decepted January 1, 1902.) 


MISCELLANEOUS. 


715. C. J. Cooke, Govan, G ow. Photographs. 
(6 Figs.] January 11, 1901.—This invention relates to the produc- 
tion of records, and to recording and reproducing apparatus for 
loud-speaking phonographs of the kind which may be used for adver- 
tising purposes. Light is used to increase the amplitude of the 
waves to be recorded. In one arrangement light from an electric 
arc is concentrated upon a mirror attached to the diaphragm, and 


3200. A. Wilson, Doxey, Stafford. (EF. M. 
Charlottenterg, Germany.) Stoneware Bashets for (on. 
2 Figs.) February 14, 1901.—Stoneware baskets 


in | for semieed Aas. Oh used in the vey omy of substances con. 


taining corrosive matter are according to invention strength- 
ened by metal bands applied in a position not readily accessible 
by the corrosive matter. One form of under-driven basket accord- 





ing to this invention (and shown in the drawings) comprises a 
double or a recessed outer wall, in which passages for the sepa- 
rated liquid extend from the inner face of the wall to the lower 
outer edge thereof, and metal bands or a metal sheathing upon 
the exterior of the wall. Cement is forced between the metal 
bands or sheathing and the wall of the basket to fix the bands or 
sheathing in place. (Accepted January 8, 1902.) 

22,531. J. Jamieson, Edinburgh. Guillotines, 
[4 Figs.) December 11, 1900.—According to this invention a 
— So machine is provided with means whereby, 
in the operation of starting the ne, the compressor shaft, 
levers, links, and clamp are instantly connected to a weighted 
lever, pressure from which serves to hold the paper securely while 
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being cut. The paper-holding device becomes disconnected and 
the pressure bar rises when the cut iscompleted. The compressor 
shaft may be threaded, the tapped end of a lever connected to the 
weighted lever screwing thereon, and a pair of circular wedges, 
one loose and the other fixed to the screw lever, forming an 
expanding washer between the two levers. (Accepted January 


from which it is reflected on to a moving photographic surface, | g 1902.) 


which, when developed and fixed, forms a negative, from which 
& positive in chrome gelatine upon the surface of a cylinder may 
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be on the cylinder being subsequently etched with acid, 
with the resulting production of a sinuous record, from which by 
means Ss a “ye ws tnocaceay A Gashere em} —- a 
extrem message may vered. ere is a proposition 
opie eres be Sed wae te ok oe coos 

of vary means of a device e y 
of the Lorn ch ccheted lewte varied by the vibrations ; and it 
is that the records may be used to actuate a valve 
con! oe ee ee ee ee eee 
of producing sound. (Accepted January 8, 1902.) 
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23,851. C. Diesler, Coblenz, Germany. Cement 
Manufacture. [3 Figs.) December 31, 1900.—According to 
this invention the minerals containing silicic acid are mixed with 
the calcined calcareous substances and reduced to a finely- 
powdered state and heated to a mean temperature of from 
000 deg. to 700 deg. Cent. by means of steam (or to a temperature 
of 900 deg. Cent. by means of air) in an apparatus comprising & 
receptacle ‘‘ sha like a retort,” and placed in an oven heated 
“on the outside” by a number of fires. Moving pallets lift up 


{ 









Fig. 


es eoeree eee ec esee eee 


Fig. 2. 
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the material to be roasted, and allow it to fall after'a certain time 
on to arevolving mixer in the inner part of the receptacle in such 
a way that the material is in a constant state of agitation. The 
pallets are slanted in such a manner as to cause the substance 
under treatment to be moved from one end of the receptacle to 
the other, and the inner mixer meee a perforated tube with 
a hollow central core, through which the hot air or steam enters 
the apparatus. It is stated that this — nullifies the influ- 
ences which would otherwise give a colour tothe product.” (4¢- 
cepted January 1, 1902.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE- 

Descriptions with illustrations of inventions patented » ee 
United States of America from 1847 to the t time, ood 
reports of trials of patent law cases in the United States, may 
consulted, gratis, at the offices of ENGINEERING 85 and 36, Bedford: 
street, Strand, 
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bee 3 in. ; and a over sole-bars, 36 ft. 8} in. 
e outside frame-plates are made up of steel 
RAILWAY CARRIAGES IN INDIA. channels 7% in. by st in. by +; in., nl Sint 
By C. F. Bamrorp, Assoc. M. Inst. C.E. 35 ft. 4} in. over headstock plate angle-irons. The 
Tue object of this communication is to direct | height from top of rail to top of underframe channels 
attention to the design and construction of the | is 2 ft. 9 in. when the carriage is unloaded, the mean 
different railway passenger carriages adopted on | height being 2 ft. 8in. 
the Assam- Bengal Railway—metre-gauge, and also| The centre cone bearing for bogie frame (see 
to the general practice adopted by other Indian | Fig. 5) is of cast steel, and fitted on to double 
broad and metre-gauge railways. The following is| channels 6 in. by 2} in. by } in., which form a 
a classified list of carriages in use on the Assam- | girder carried on four spiral springs—two at each 
Bengal Railway, which will be described in rotation :| end. These springs fit into cast-steel bearings that 
First. class inspection bogie carriage. are fixed on to the — flanges of the channels, 
First and second class composite bogie carriage. |as shown in Fig. 6. ‘These springs rest on steel 
First, second, and third class composite bogie bearings carried on a channel-iron 9 in. by 3 in. 
carriages. by ;5; in., extending across, and carrying the 


THE DESIGN AND CONSTRUCTION OF 





The hose is 2} in. in outside diameter, and No. 10 
B W.G. thick. 

The crankpin of the main knuckle lever (see 
Fig. 10) works in bearings carried by brackets 
riveted to the side frame channel-iron. One arm 
of the lever is forked and hook-shaped, and rests on 
a steel pin fitted on to head of brake piston-rod. 
The second arm is fitted with a steel clamp-pin 
which is connected to the drawbar. The draw 
head is slotted to allow for adjustment of the clamp- 
pin. The drawbar is fitted to the brake levers that 
apply the brake-blocks to the wheels. Each car- 
riage is also fitted with a hand-brake worked by 
means of worm and chain. 

The body of the inspection carriage (see Figs. 11 
to 16) is built up of teak wood, the bottom-side 








Second and third class composite bogie carriage. springs on the opposite side in a similar way. | and end beams measuring 9} in. by 3 in. and 8 in. 


Third-class bogie carriage. 


| Each end of this channel rests on a wooden block by 3 in. respectively, and being bolted down to 


First-class ordinary carriage. | fitted into a steel carrier, which is slung by means | the underframe, with strips of india-rubber between 


Refreshment and dining carriage. 
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of forked connecting-rods that are pinned to the! to act as a cushion. 
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main cross-channels 7{ in. by 3} in. by ;°; in., com- 
prising a portion of the bogie-frame (see Fig. 2). 

The frames are fitted with a combined coupling 
and buffer, with double volute springs, as shown 
in Fig. 7. The coupling—Jones’ pstent—is formed 
by a hook working in a slotted joint on a pin bearing 
in one buffer, the hook catching on to a pin slide- 
block working in a slot on the opposite buffer. The 
block is made to tighten up by a right and left 
hand worm-screw working on levers, as shown in 
Figs. 8 and 9. The screw, slide-rod, yoke-pin, 
and slide-block are forged in dies, and the several 
joints work to an easy fit. 

Two gas reservoirs are provided, measuring in- 
side 7 ft. long by 1 ft. 2 in. in diameter. These 
cylinders are fixed by means of straps to the side 
underframes, and are placed in the centre of the 
length of the carriage as shown by Figs. 1 and 2 on 
our two-page engraving. 

Each carriage is fitted with the vacuum brake, 
the brake cylinder measuring 15 in. in diameter, 
and vacuum reservoir measuring 6 ft. long by 12 in. 
in diameter. The reservoir is connected up to the 
brake cylinder by a # in. in diameter -(inside) pipe 
and rubber hose, the brake cylinder being con- 











. 
: 
Kc 


Now | 


The inspection carriages are used by the railway 
and Government officials during inspection tours on 
the line, and have accommodation for cooking, sleep- 
ing, bath and lavatory, all these requirements 
being necessary, as the different tours often extend 
over @ considerable time, and frequent stops are 
made for days at places where no house or other 
accommodation can be obtained. The carriage of 
this class, illustrated on our two-page engraving this 
week, is built up on an ordinary steel underframe, 
cight-wheel bogie type (see Figs. 1 to 4), the dis- 
—s between centres of bogies being 23 ft., and 

ne wheelbase of each bogie being 4 ft. 6in. The 
diameter of wheels is 2 ft. 4in. over tread. 

The distance between centres of journals and 
Springs is 4 ft. 8 in. ; the distance between soles is 


(5988 1) 











nected by a rubber hose to the train pipe. 


i 














The two longitudinal floor-bearers, measuring 
3 in. by 1} in., are bolted to the two longitudinal 
underframe stays formed of channels, 7{ in. by 
2} in. by ,% in., placed 11} in. apart (see Fig. 17). 

The floor consists of double floor-boards, each 
6 in. by 2 in. thick; the first layer is placed 
diagonally at 45 deg. across the carriage, and the 
second layer covering the first is laid in the oppo- 
site direction at 45 deg. (see Fig. 18, e 356). 
The boards are screwed down over one another, and 
also fitted and screwed down to the bottom-side 
beams and centre floor-bearers. The total length 
of carriage over body to outside corner pillar is 
33 ft., with a 2-ft. passage landing-way at each 
end. 

Each side between corner pillars is divided into 
fourteen divisions separated by moulded side pillars 
22 in. by 3 in., with outside moulding strips ; each 
pillar is fitted into the bottom side beams, and at 
the top into the side cant-rails. The cross-rails, 
isin. by 1} in. and 2 in. by: 1 in., run ‘horizon- 
tally, and are screwed to the side pillars. 

The panel plates, measuring 2 ft. in. by 
1 ft. }} in., are fixed by cover strips screwed to the 
cross-rails (see Fig: 19), with a space of 1 in. be- 
tween pillars. The 3-in. by 24-in. outside arch rail, 
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which is ventilated with holes drilled through, is 
let into and screwed down to the side cant-rail ; to 
the underside is screwed the case-boarding, and on 
the upper side the }-in. tongued roof-boarding. 

The outside cant-rail is securely fixed to the 
side cant-rail, to which is screwed the end roof- 
boarding and the outside gutter moulding. 

The carriage is designed for top deck light (see 
Figs. 11 to 16), the clear distance between rocker 
bars being 3 ft. 32 in., and the rise from bottom 
edge of rocker bars to casing being 1 ft. lin. The 
side arch rails, roof-boarding, and under-casing fit 
into and are securely fixed to the rocker bars (see 
Fig. 20). 

The deck pillars carrying the top cant-rail are 
spaced 2 ft. 3f in. apart, and between them the deck 
window-frames, fitted with ruby glass, are fixed. 
The pillars are securely jointed at the bottom into 
the rocker bars, and at the top into the top cant- 
rails. The 3-in. by 24-in. centre arch rails are fixed 
at both ends into the rocker bars. To the arched 














(5988 4) i 


+ ee peer 


rail is fixed the roof-boardin 


and the under- 
casing. The lamps are hung between two arch 
rails, placed 9 in. apart centre to centre. 

The saloon compartment (see Figs. 11 and 12 on 
our two-page plate) measures 16 ft. 2 in. in length, 
and in width 7 ft. 2 in. inside and 7 ft. 9 in. to 
outside of side pillars. The main entrance is made 
at the end of the compartment, through a single 
doorway, opening inwards, and measuring 6 ft. 2? in. 
by 2 ft. 1 in. 


At each corner is fixed a revolving leather-| 


upholstered armchair, and at the centre, on one 
side, a continuous seat, with removable cushions, 
measuring 7 ft. 3 in. over arms, and which can be 
utilised for a bed at night-time. On the opposite 
side are fitted three upholstered seats, with divid- 
ing arms. Between these seats is placed a table 
with falling flaps, measuring 7 ft. 3 in. by 2 ft. 3 in., 
and fixed to the floor at the centre of the carriage. 
This table is used for dining and writing on. At 
the extreme end of the saloon is placed a secretaire, 
with side drawers and centre cupboard. Orna- 
mental net-racks are placed on each side over 
the centre seats. The floor is completely covered 
with floor-cloth. The windows are fitted with 
tinted glass to prevent the glare from the sun, 
and also fitted with jilmills ; above the windows 
are placed ventilators, with outside boarded sun- 
shade coverings. 

Communication to the servants’ and bath-room 
compartments from the main saloon is made through 
a doorway measuring 6 ft. by 1 ft. 8 in., placed on 
one side at the extreme end of the compartment, 
which enters into a side - e measuring 6 ft. 
10} in. in length and 1 ft. 40} in. in width. From 
one side of the passage entrance is made into the 
bath-room, and at the extreme end into the servants’ 
and kitchen compartments through doorways mea- 
suring 6 ft. by 1 ft. 8 in. (see Fig. 12). 

The bath-room measures 5 ft. 9} in. in length and 
5 ft. 24 in. in width, and is provided with the 
following requisites : One bath, measuring 5 ft. in 
length by 2 ft., tapering to 1 ft. 6 in., with a chest 
of drawers, a W.C., a wash-basin, and a mirror 12 in. 
by 18 in. (see cross-section at C OC, Fig. 16). Two 
tanks for supplying water to the bath and for 
washing purposes are placed between the saloon 











and bath-room, in a partitioned space measuring 
5 ft. by 1 ft. 

The servants’ and kitchen compartment, measur- 
ing 9 ft. 2% in. in length by 7 ft. 2 in. in width (see 
section at B B, Fig. 13), is provided with a three- 
burner gas cooking stove, measuring 2 ft. 5} in. 
long, 1 ft. wide, and 1 ft. 6in. deep. Just above 
the stove is placed a folding table, 2 ft. 3} in. by 
1 ft. 24 in. A wash-basin is placed in one corner, 
with the necessary water-supply pipe, and a sink 
measuring 3 ft. by 74 in. is placed under one of the 
side seats with folding top. Two seats, measuring 
6 ft. 6in. by 2 ft., with lid tops, are placed one on 
each side of the compartment; these seats also form 
boxes for holding stores. The main exit from this 
compartment is made at the end, through a door- 
way opening inwards on to the end landing. 

Tinted glass windows (203 in. by 154 in.) are pro- 
vided in the saloon compartment, and ground glass 
in the bath-room. The servants’ compartment and 
passege is provided with white glass. The whole 


Crossrail 
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of the carriage is lighted under Pintsch’s patent 
compound gas system. The lamp details will be 
illustrated later on. 


(To be continued.) 





PLATE-GIRDER WEBS. 

By T. Granam Grisste, Assoc. M. Inst. C.E. 

THE modern disposition of bridge-builders to 
lump material in webs does not arise from any new 
discoveries of science or more accurate mathema- 
tical investigations. Shearing force and bending 
moment were known to Stephenson and Brunel, as 
well as to ourselves. Although the experiments 
of Woehler on dynamic effect are comparatively 
modern, there is good reason for doubting the 
applicability of some of his conclusions to railway 
bridges ; but giving them all possible weight, they 
do not account for the remarkable difference 
between sound and successful practice of fifty 
years ago and that of to-day as regards the plate- 
girder web. The most common argument for 
excess of material is the liability of steel to corro- 
sion ; but it is sustained by the crooked process of 
assuming the a of the Rankine or Gordon 
formula for columns to a continuous web without 
any substantial proof, and in the face of the un- 
answerable witness of existing structures which, 
according to that theory, should have absolutely 
buckled and-failed the first time a train went over 
them, Ample provision should certainly be made 
for corrosion, but it should be’ made in a rational 





manner, not according to the static stresses, but 
to the local state of the atmosphere and the degree 
of exposure of the various ts composing the 
structure. We will first examine the properties of 
plate-girder webs, and then the way in which the 
theory of construction, legitimately or illegitimately, 
deals with them. 

A plate-girder web is a beam in itself resisting 
both direct stresses and shearing forces. If it had 
no flanges, its moment of resistance would be cal- 
culated not merely for shear, but also for the hori- 
zontal stresses of tension and compression. Its 
principal function in the girder is, however, to 
resist shear, in which it is again assisted by the 
flanges, especially at their ends, where the shear 
is greatest and where there is usually surplus 
material in them. ‘Io what extent this mutual 
assistance operates we do not know. As we have 
no extensometer, or other instrument capable of 
detecting all the molecular movements of the plastic 
and elastic material under stress with which we 
dea], we are compelled to make assumptions which 
shall be certainly adequate for the weakest portion 
of the web ; but which, consequently, must provide 
surplus material elsewhere. Some of this waste is 
unavoidable, but most of it is to-day money thrown 
away. 

5 ak whether of steel or any other ductile 
materia], is, up to its limit, elastic, and, beyond 
that, plastic. External forces produce during 
deformation molecular currents having, like any 
other flow, maximum and minimum movement 
of particles. In a plate girder in which the web 
is subdivided by stiffeners into panels, there are 
two contrary currents in each panel, the centre 
lines of which are the diagonals of the panel—the 
one a tension, the other a compression. As a 
geometrical necessity, the tensile flow cannot exist 
without inducing either a compression or a buck- 
liog along the antagonistic diagonal and vice versa. 
If the girder is tested to destruction, and the web 
happens to be weaker than the flanges, the maxi- 
mum extension will be found along those diagonals 
which slope from the upper panel points inwards 
and downwards towards the centre. The antago- 
nistic diagonals will be found shortened by a similar 
amount, but the material will not have measurably 
compressed; it will have buckled asa whole. The 
centre of the web-panel top and bottom will be 
almost unstrained. The resistance is practically 
all furnished by the tension diagonal, because the 
other, being many times weaker, unloads its burden 
upon it. If, therefore, we treat the panel as no 
stronger than its compression diagonal, we ignore 
the ductility of the material. 

Although the limit of elasticity may not be 
reached, the elastic movement probably corre- 
sponds in character with what the plastic movement 
would be, although not as yet clearly defined. It 
is probable that ordinary working stresses con- 
centrate round the tops and bottoms of the 
stiffeners, acting on the rivets in the stiffeners 
themselves as well as those in the flange angles 
like a knot of stress, leaving the rest of the rivets 
little or nothing to do. It is also possible that the 
aggregate resistances in tension and compression 
are equal until the buckling point—not the limit of 
elasticity —of the compression diagonal is reached. 

The horizontal shearing stress is theoretically 
maximum at the neutral axis. In a girder witha 
weak web and no stiffeners, the tendency is to 
buckle along a wave line near the neutral axis. 
When stiffeners are added, forming panels in the 
web, the stresses are articulated at the points of 
attachment, top and bottom of the stiffener, and 
assume lines of direction along the diagonals of the 
panels—the one a compression, the other a tension, 
approximating to those of a lattice girder. Asapplied 
to plate-girder webs, the assumptions of theory are 
all more or less erroneous, being as follows : 

1. The web is assumed to carry the whole of the 
shear without assistance from the flanges. It is 
not feasible to extend calculation to take this 
assistance into account, but it is easy to find girders 
which have sufficient surplus flange material to re- 
sist the end shear of themselves. : ‘ola 

2. The shear is assumed to be uniformly distri- 
buted over the vertical cross-section of the web, 
and to be accompanied by an equal horizontal shear 
at the attachment of the flanges to the web, whereas 
the latter is maximum at the neutral axis, diminish- 
ing in the ratio of the ordinates of a bola to 
zero at the flanges. Failing more certain nowledge, 
we have to be content with this assumption, the 
tendency of which is to over-rivet the flange-angles. 
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3. The ttal vertical shear is assumed to act 
atan angle of 45 deg. The material grouped about 
the compression diagonal being the weaker line, is 
supposed to carry the whole of the shear. leaving 
nothing for the tension diagonal, to do. This the 
ductility of the material precludes. The tension 
diagonal, as a matter of fact, does nearly all the 
work ; its resistance being from five to twenty times 
that of the compression diagonal. We cannot 
apportion these resistances, but we can see the 
necessity for taking both into account from the 
following diagram. 

Fig. 1 is not meant for a lattice girder, but 
merely a diagram to show the tension and com- 
pression lines in the web of a plate girder of nine 
square panels formed by stiffeners. Thick lines 
denote compression. 

The load is supposed to be uniform, but acting in 
shear as if articulated at the extremities of the 
stiffeners. If it were a lattice girder, the end shears 
at the left would be equal top and bottom, and com- 
posed as shown, the top sheartravelling vid the end 
tension member, and the bottom shear vid the 
compression member, each of them half the total 


for a material having an ultimate resistance in pure 
compression of 20 tons per square inch, a buck- 
ling resistance of about 7 cwt. No one would, 
however, like to put 4 cwt. on top of it for fear of 
being maimed. In its position as part of the web 
of a girder, the Gordon formula would give it a 
working resistance of about 3 tons. Such a strip 
has, however, safely carried 60 tons shear for fifty 
years in the Chepstow Bridge, which is illustrated 
in the engraving, Fig. 2, and in Figs. 3 and 4 on 
page 238. The logic of fact is unanswerable, and a 
description of these girders is suggestive. It cannot 
be merely repudiated as out of date, because the 
bridge has survived many a more recently built one. 

Brunel’s bridge at Chepstow is a smaller example 
of the Saltash type. The main tubular span of 
300 ft., with which we have no present concern, 
crosses the Wye near its confluence with the Severa 
The three land spans are plate girders of 100 ft. 
span, having tubular top booms, the lower flanges 
being 1 in. concave to allow water to drop off both 
top and bottom. Thereare no ordinary tee-stiffeners. 
Three gussets of ;;-in. plate subdivide the span 
into four panels of 25 ft. each. However inuch we 





may feel disposed to smile at the lightness of the 























end shear. If those members were connected 
Fig.1. 
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together at their intersection, there would be some 
ambiguity in the stresses, but the whole shear 
could not go one way on account of the ductility of 
the material. Any minute yielding of one diagonal 
would call in the assistance of its antagonist dia- 
gonal as a geometrical necessity. In a plate-girder 
web there is not merely a connected intersection, 
but a complete combination of strains, making it 
inconceivable that the whole resistance should be 
confined to one diagonal. Although in the absence 
of precise knowledge we have to follow this assump- 
tion, we have here a clue to the easily observed 
phenomenon that girders built fifty years ago, in 
ignorance or disregard of this assumption, are as 
good to-day as ever they were. 

4, The web is assumed to resist buckling along 
the compression diagonal as if it were composed of 
aceries of thin strips fixed at their ends, but de- 
riving no assistance from the adjacent strips. This 
is as far from the truth as to assume that a bundle 
of sticks is no stronger than so many separate 
sticks. It is this assumption which chiefly calls 
for a modification of the formula. 

The formule in use in England and America 
to provide against buckling are partly empirical, 
but are based upon the experiments of Euler, 
Hodgkinson, Rankine, Gordon, and others on the 
strength of long columns, from which the well- 
known formula was derived— 

P F 
——— 
36,000 R? 
where P = pressure which would buckle a column ; 
Bis area of cross-section ; F = ultimate resistance 
to crushing of a short specimen; L = length of 
column ; and R = least radius of gyration. 

For a rectangular section, such as that of a web- 

Strip, the formula becomes 
v 


S14 


7 26 


“i 
3000 D2 
where D = least dimension of cross-section. When 
cag of the buckling pressure, a pressure which 
8 vo be safe against buckling is required, the 
- ue of F is altered to the safe working resistance 
S crushing of a short specimen—i.e., F is divided 
y a factor of safety. 
a formula is for struts and compres- 
add rag of open-webbed girders sufficiently 
sa . or any structures, great or small ; but to 
pf to webs of plate girders is almost pure 
. ae and can be proved to be extravagant 
a. ® results obtained. A plate girder is, as we 
poy Seen, @ composite structure in which every 
r sega = other, both laterally and vertically, 
theseclate dens > A anaee which we have no precise 
To analyse the Gordon formula as “pees to 


we j ; : 
Sg ae take a vertical strip of #-in. iron 


itself as a col 


wide and 90 in. high. Standing by 


We Wy, W,; Wa Ws 


scantling (shown in Figs. 3 and 4), they appeal 
to us of the twentieth century to explain why, by 
our present rules, we make our girders twice, and 
our webs three times, as heavy to do the same 
duty ; although we now use steel, whereas the 
Chepstow bridge is of iron. . 

Working to the Gordon formula for the unsup- 
ported length at 45 deg. of the web-plate, between 
the bottom of the V-plates of the top boom, and the 
top of the lower flange angles, the permissible shear 
would be about 5 tons total. Ascertaining, as we 
easily can, that the shear must be at least 60 tons, 
we can assume a working resistance of the wrought 
iron in direct compression of something less than 
the elastic limit, which it has plainly never yet 
reached. We may further assume that at least 
half the shear acts compressively along a diagonal 
line, and from these data we may synthetically 
reconstruct the Gordon formula as to its coefficient 
of buckling when applied to a web, so as to include 
the collateral support of the various parts of the 


girder. The formula 
ee 
S L? 
ee 
36,000 R? 


was obtained by experiments upon columns with 


flat ends. When on pivots the fraction Hui which 


is dependent upon the supports or attachments of 
the ends, and which may therefore be termed the 


coeflicient of buckling, is changed to ats This is 


because the curve of deformation in the crippled 
column attains a greater radius, and there is 
no contraflexure. There is in effect an analogy 
between the ratio of the strength of a fixed-ended 
to a pivoted-ended column and that between a 
continuous and a supported girder. When, how- 
ever, the series of columns is transformed into a 
continuous web, there must obviously be a modifi- 
cation of the coefficient to a much smaller fraction. 
It has never yet been determined by mathematics, 
but it may be shown by such an illustration as the 
Chepstow Bridge, to be not greater than a certain 
figure, and in all probability much less. We have as 
data: (1) The shear ; (2) the vertical cross-section ; 
(3) the unsupported length or depth of the web ; 
(4) the ultimate compressive strength of wrought 
iron; (5) the elastic limit. We may safely say 
that the working factor of safety is more than 2, 
because that involves a strain equal to the 
elastic limit. It is probably at least 3, but we 
will take 2.5 as the least value reasonable to 
imagine. We will further assume that at least 
half the shear acts as a buckling force upon the 
diagonal under compression. It is probably equal 
to P cos 0, where 9 is the angle made by the line of 
least resistance in tension with the axis of the 
girder. Any greater value given to either of these 
assumptions will still further reduce the coefficient 





umn, the Gordon formula would allow 





of buckling. 





Taking the ultimate and elastic limits as 18 and 
9 tons per square inch respectively, which is liberal 
for iron half-a-century old, we find that, according 
to the Gordon formula, as it stands and is used, the 
shear which would cause the girder to fail at once 
is 21.8 tons. The shear which would strain it to 
the elastic limit, and thus cause gradual failure, 
would be 10.9 tons. As the shear is greater than 
the highest of these, the Gordon formula certainly 
does not measure the strength of the web. 

If we admit, however, that at least 30 tons has 
passed, as a compression, diagonally through the 
web, the coefticient of buckling must be altered in 


the formula for a rectangular cross-section to ,, ao 
—and the formula will read : 


Wea es ae 
s= 


1 i 
* 10,560 D? 


Seeing, however, that this coefficient of at8 is 


largely empirical, it would be quite near enough 
for practical purposes to adopt 5 sar 


Turning from the deep thin web cf the Chep- 
stow girder, let us now compare a small shallow 
web. A number of 29-ft. iron girders on a certain 
railway carried safely for many years an end shear 
of 15 tons. The web is 26 in. by }in., and the stif- 
feners are at 4-ft. centres. The deflections continued 
normal and the riveting sound. According to the 
Gordon formula, instant failure would take place 
with a shear of 19 tons, gradual failure with 9} tons. 
These two illustrations cover practically the range 
of plate-girder construction, and prove the Gordon 
formula inapplicable as it stands. 

It is suggested here, and diagrams are appended 
to embody the suggestion, that the formula should 
be modified for plate-girder webs to 


oes 
Ss L? 
10,000 D? 
for iron ; and to 
aE: oe 5.5 e 
FS) L? 
ae 10,000 D? 


for steel. Where P is the shear, S the vertical 
cross-section, L the least distance vertical or hori- 
zontal between the supports of the web, and D the 
thickness of the plate. If desired, S may be taken 
as the net section, 15 per cent. being deducted for 
rivet holes. The foregoing two examples of 100-ft. 
and 29-ft. span will now be compared when treated 
by some standard rules in England and America. 
The rules are as follows : 
I. Rankine-Gordon Formula as used in England, 
This has just been described. 
II. Professor Du Bois, of Yale College, United 
States, for Iron Girders : 
P_ «4-465 
12 
1+ 3000 D2 


The permissible shear must, however, include an 
allowance for impact in the form of a percentage 
added to the stress amounting to 40—# span. 
The value of L is the horizontal space between 
= which must not exceed the depth of the 
girder. 

Ill. Mr. Theodore Cooper, of New York, for lron 
Girders.—The stress per square inch must not 
exceed 1.785 tons, including impact provided for 
similarly to preceding rule. Stiffeners to be put 
in at spaces not exceeding the depth of the girder 
when the stress, including impact, exceeds 

5.36 

L? 

3000 D? 
L being the depth of the girder and D the thick- 
ness of the web. 

IV. Mr. Waddell, of Kansas City, U.S., for 
Mild Steel Webs.—The stress per square inch must 
not exceed 2.23 tons, including impact. Percent- 
age to be added for impact is 

40,000 
500 + span in feet’ 
Stiffeners to be placed at distances not exceeding 
the depth of the girder. This eminent engineer 
apparently dispenses entirely with the Gordon 
formula. 
V. Author’s Rule as Previously Stated.— This rule 


1+ 





is inclusive of impact. If desired to be more 
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precise, the working stress, inclusive of impact by | the Gordon formula, and appear to be empirical | shallow webs working at 3 tons per square inch 

Woehler’s formula, can be substituted for the value | rules derived from known results in fairly long) All the other formule are much too low. Finally, 

of F given in the equation. |plate spans, but do not allow for shallow webs it is remarkable that whereas Du Bois and Cooper 

It will be seen from the Table on the opposite | what they certainly will stand safely. The ratio of neglect impact at 100-ft. span, Waddell adds nearly 
Rule II. is a|}L: D is in Rule III. merely a limit for introduc- 67 per cent. 

The diagrams, Figs. 5, 6, and 7, show the com- 


page that the best of doctors differ. 
modification of the Gordon formula only, as in the | tion of standard stiffeners, whereas it should measure 
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author's rule, allowing for L the vertical or hori- the thickness of ae web. The author’s rule onl rative r : 3 

: : . : S ‘ . es the Gordon 
— distance instead of the oblique distance. Its allows half the stress on the Chepstow sietian inh for -. ame wane: but in addi- 
= point is as in the Gordon formula—the co- | which it carries ; but times have changed, and no tion to the liberal margin allowed above, the net 
efficient of buckling. Though not so sceptical of engineer would build as light as then. Although section of the web is taken—i.e., a deduction of 15 
— as Rule L., it does not represent its it allows nearly 24 tons per square inch on the per cent. is made for rivet holes. 

strength. Rules IfI. and IV. practically ignore | shallow girder, there are numerous instances of good Although we have no other formula in this 
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country than Rankine’s, English engineers do not| ordinary T-stiffeners. No injury is apparent to 
all, nor probably do most of them, follow it. 
Fitzmaurice, in his handy practical book on ‘‘ Plate _is a very slight inwards lean of the main girders, 
Girders,”* gives as the permissible shear on the but this is probably due more to the flange attach- 
net area of vertical section (deducting rivet holes)| ment than to that of the web. If we compare this 
3} tons per square inch. He does not, however, attachment with the massive stiffened connections of 
give his formula. This, on the Chepstow web, gussets at every cross-girder, holding it as in a vice, 
would amount to 98$ tons ; on the 29-ft, girder it now common on some of our leading railways, we are 
would be 17? tons. Quite safe, no doubt, for the compelled to conclude that these heavy attachments 
small girder, but more than doubtful for the long | are not required to keep the girders plumb. Three 


Mr. | the web from this very weak attachment. There | 


Shearing Stresses on Typical Girders of 100 Ft. and 
29 Ft. Span. 





| |Actual or Permissible 
| Total End Shear 
| Tons. 
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Fig.6. FORMULA FOR STEEL. ¢--t- 
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60 69 18 96 inches. 


4 
“*3,000 D2 

L is the oblique distance 
atb45° between supports. 











Shearwg stress tt tons per bot of depth of Cirder Shearing stress intons per foot of depth of Girder 








o] 24 33 42 51 


one. Any single unit stress for web areas can be 
— more than a rule of thumb. We cannot 
7 with some formula involving the ratio 
0! Ae : Dif we are to cover all plate girders. 
Oh © complete the investigation of the webs at 
epstow, the horizontal shear is 8 tons per foot 
ce th the ends, on ‘the usual assumption before 
em om The bearing pressure on the rivet holes 
- ~ anges reaches 13 tons per square inch, and 
: ose of the web something more. These high 
saptomad = — have been developed, but 
As - 
. defect rage teen "igo seems to point rather to 
: urther point of interest in the Che i 
is the attachment of the floor, and i 


* Published by Spon, 1895, 
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87 
Unsupported vertical width of plate betw rlang 
betaine yihom tre aaag 5 Pp elween e angles or horizontal distance 


gusset stiffeners in the length of any plate girder 
would probably suffice for that purpose. Neither 
can the very frequent stiffeners be really required 
for the — of the web. In the writer’s obser- 
vation, girders up to 60 ft. span stand perfectly 
plumb when the cross-girders are merely riveted to 
the bottom of the flange angles without any rivets 
either in the flange plate outside of the angles or 
in the web-plate. The flange angle should be 


made, say, 5 in. wide, and the cross-girder should 
rest on a bed-plate, say, 16 in. long by 4 in. wide 
by jin. thick, having four rivets in the flange angle. 


EXPERIMENTS ON CARDBOARD MOopELs. 


Numerous experiments have been made by the 
author upon cardboard girders having webs of weak 
resistance as compared with the flanges, 


Figs. 8 
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Rule I., F being 4 tons} 
per square inch. . .| 0.162 5.47 4.9 0.70 
Ditto by Rule II. (Du' | 
Bois), iron a =<] 0.358 | 1104 | 7.2 1.107 
Ditto byRule III.(Cooper), | | 
iron ne ea --| 1.785 | 60.2 9.04 1.39 
Ditto by Rule IV. (Wad: 
dell), mildsteel..  ..| 1.34 45.2 8.2 | 1.26 
Ditto by Rule V. (Author), | | | 
foriron .. ee --| 0.896 | 80.2 15.8 | 2.43 


and 9 are reproductions of photographs of two of 
the fractures. The fracture of girder, Fig. 8, 
shows the tearing of the web in the panels next 
the supports, across the tension diagonals in the 
lower corners, and the buckling across the an- 
tagonistic diagonals. The vertical shear at the 
central stiffener is also apparent. In the girder, 
Fig. 9, the reinforcement of the compression 
diagonals resulted in almost doubling the strength 
of the girder, and points: to the best way in 
which an old girder might be prolonged in ser- 
vice where it was thought necessary to bring the 
web to a closer conformity to modein practice as 
compared with flange area. Many an old girder 
has been discarded solely because of the thin- 
ness of the end panels. It is also suggestive in 
support of the modern practice of ‘‘ part-webs ” in 
lattice girders. The buckling fold is similar to 
what is produced by stretching a sheet of paper 
by its diagonal corners in the fingers. 

The buckling took place more readily. with the 
load at the centre, or when distributed, than when 
the load was near the end. It required about 
double the shear with a load placed near the abut- 
ment to produce actual shearing, to that which 
would buckle the girder in the middle when the 
load was central. In effect a shearing force does 
not shear a girder, but works in combination with 
torsion and direct stresses to buckle it. ‘Diagonal 
lines were drawn upon the cardboard, and mea- 
sured, the results of extension and shortening being 
clearly seen. 

The results of the tests, even though we are only 
comparing cardboard with steel, support our argu- 
ment as to the Gordon formula. ardboard is re- 
latively as liable to buckle as any other material, its 
proportional resistance to buckle or shear depend- 
ing upon the geometrical figure of the girder. The 

lain girder (Fig. 8) evidently failed much more 
& shear than by buckling, having about seven times 
the strength assumed by the Gordon formula, and 
about two and a half times the strength by the 
author’s formula. As ‘to the over-strength of the 
author’s formula, which seems to be implied by this 
test, a word may be added. On referring to the 
analysis of the Chepstow girder, from which the 
formula is synthetically constructed, two assump- 
tions are made, each of which is purposely made 
to lean strongly to the side of caution. Firstly, 
the factor of safety at which the Chepstow girder 
is working is assumed to be ibly as low as 
2.5, although this is improbable. Secondly, it is 
assumed that only half the shear acts in tend- 
ing to buckle the end el, similarly to an arti- 
jms rec lattice system, whereas it is quite possible 
that more than this—though not, as usually assumed, 
the whole of it—acts in this way. Probably it is, 
as previously stated, the tangential component of 
the stress along the angle of least resistance. If 
either of the above assumptions had been made 
more liberal, the coefficient of buckling would have 
been much smaller, and the result of the formula 
for the cardboard girder would have been the load 





which broke it. The author’s formula would only 











240 


ENGINEERING. 





[FEB. 21, 1902. 














allow cn the Chepstow girder half the stress which 
it carries. 

In Fig. 8 the deflection was much greater before 
fracture and the crippling more gradual than in 
Fig. 9. The latter broke almost instantaneously 
when its limit was reached. 


Data of Cardboard Tests. 

Tensile strength of cardboard ; g 

mean of ten experiments ... 1690 Ib. per sq. in. 
Shearing strength of cardboard ; 

mean of twelve experiments... 1925 ,, ,, 
Theoretical central breaking 

weight of girder, calculated 

from flange area; if web and 

flange had been made of equal 

strength ... nies ase aoe 406 Ib. 
Theoretical central breaking 
’ weight of girder, according to 

Gordon formula, by buckling . 

of web as actually constructed 26 Ib. 
Theoretical central breaking 

weight of girder, according to 

author’s formula aA “a 72 Ib. 
Theoretical central breaking 

weight of girder if failure 

we-e to take place by shear 

alone, without buckling _... 294 Ib. 
Actual central breaking weight 

of girder (Fig. 8) with only 

vertical stiffeners ae a 177 Ib 
Actaal central breaking weight 

of girder (Fig. 9) with ver- 

tical and diagonal stiffeners ... 323 Ib. 


PROVISION FOR CORROSION. 

Even when girders are properly maintained, 
they will, especially those of steel, yield to the 
corrosive influences of the atmosphere and rain. 
The degree of this effect depends, firstly, on the 
details of construction. Most engineers know, b 
sorrowful experience, the unequal struggle wit. 
inaccessible rust spaces, such as those of box 
girders, narrow spaces between gussets, hollows 
under troughs, &c. The maintenance engineer has 
not always much influence upon the drawing-office. 
Secondly, the corrosion varies greatly according to 
the amount of salt or gasesin the atmosphere. 
Thirdly, the corrosion of steel is about twice that 
of iron. 

In spite of all these adverse influences, there is 
no reason for huge increase of area, or for panic as 
to the use of steel. In the author’s observation in 
a district liable to salt fog from the North Sea, steel 
girders can be maintained by painting them once 
ia three years, but the following extra thickness 
is recommended to provide for all contingencies. 


Rue FoR CorRRosION IN STEEL. 


Plates having both surfaces exposed, such as webs, 
gussets, end-plates, &c., to be allowed } in. extra. 
Plates having only one surface exposed, such as 
outer flange plates, ;4; in. Plates entirely covered, 
such as internal flange plates, need no more than 
their static requirements. Lower flanges usually 
rust most, but may be specially protected with con- 
crete filling. 

The chief ditliculties with rust spaces are at 
the floor attachments. The practice of leaving loose 
ballast over the metal is fatal. Sooner or later it 
becomes a sponge concealing a mass of corrosion. 
Bituminous concrete is no use when exposed to the 
sun. The best preservation known to the writer is 
fine cement concrete (about 4 to 1) well rammed, 
and coated, when not exposed to the sun, with 
asphalte between layers of brattice cloth. 


LITERATURE, 


Tunnelling: A Practical Treatise. By CHARLES PRELINI, 
C.E. With additions by Cartes 8S. Hint, C.E., 
Associate Editor, Engineering News. London: Crosby 
Lockwood and Co. 

Tus work is the outgrowth of a course of lectures 

annually given by Professor, Prelini to his engi- 

neering class at Manhattan College, New York. 

In the discharge of his duties he found himself 

confronted by the fact that we have but two books 

on the subject in the English language. One of 
these is by Drinker, and is an excellent book of 
reference, but too voluminous to serve as a college 
text. The other, by Simms, gives a complete ex- 
position of the English method of tunnelling, but 
is somewhat antiquated to-day, as the art has made 
considerable progress since the publication of Mr. 

Simms’ excellent work. 

The method adopted by the author is to explain 
all the operations required in tunnelling, and 








and diagrammatic, the actual application of these 
methods. Formule and difficult calculations have 
been avoided, the book being descriptive through- 
out, and the text copiously illustrated, so as to be 
readily understood by the average student, and even 
by readers unfamiliar with any of the technique in- 
volved in such operations. The author has every- 
where described the most recent methods without 
entering into minute details, and without attaching 
undue importance to certain great tunnelling enter- 
prises that derive their importance from the magni- 
tude of the work, or the difficult conditions under 
which they were carried out. He everywhere keeps 
in mind the wants of his class and the object of his 
book ; and in so doing has supplied a want long 
and keenly felt in engineering colleges. 

The whole subject is covered in 25 chapters, ex- 
tending to 307 pages, and including 149 diagrams 
and illustrations. The practice of engineers in their 
treatment of hard rock is commented upon in con- 
nection with the Mont Cenis, Simplon, St. Got- 
hard, and Busk Tunnels. Their mode of dealing 
with soft-ground tunnels is explained by reference 
to the English, German, Austrian, and Belgian 
methods, and is supplemented by a typical Ameri- 
can method, introduced by Messrs. Anderson and 
Barr. The open-cut system is fully described, and 
special reference is made to the recently-completed 
Boston Subway, and to the works now in progress 
for the Rapid Transit underground line in New 
York City. Interesting details and instructive 
illustrations of both are given. Four chapters are 
devoted to submarine tunnelling. After discussing 
the principles involved and difficulties usually 
encountered, as well as the general methods 
employed, the subject is fully exemplified by 
the Severn Tunnel in England and by the East 
River Gas Tunnel, New York, the Van Buren- 
street Tunnel, Chicago, and the Milwaukee Water 
Works Tunnel. A later chapter deals with the 
shield method of submarine tunnelling, from its in- 
troduction by Sir Isambard Brunel to its more 
recent application in the tunnels of Paris and 
London. 

The concluding chapters treat of accidents and 
repairs to tunnels, the relining of tunnels, ventila- 
tion and lighting during the period of construction, 
the cost of excavation, and the time required for the 
work under various conditions. 

Mr. Prelini’s book is a timely and welcome 
addition to our engineering literature. 

Traité Pratique des Machines Marines, Motrices, des 
Machines Auxiliaires, des Machines a Pétrole and a 
Gaz. Par J. B. Grrarp, Mécanicien-Inspecteur de la 
Marine. 2 Vols.; Paris: Ch. Béranger, 15, Rue des 
Saints-Péres, 1901. 

Tuts work comprises two octavo volumes, of 900 

and 500 pages respectively, which describe in a 

very complete manner, and with a large number of 

illustrations, main and auxiliary marine engines, 
and stationary engines. Full descriptions are given, 
together with many useful data concerning the erec- 
tion of engines on board ship, their regulation and 
working, and the different modes in which various 
repairs are carried out in casesof emergency. The 
book has been written more especially for the use of 
French naval engineers. The descriptions proper 
will be found of interest ; each mechanical part is 
taken separately and its relation to the whole 
engine duly explained ; they illustrate, moreover, 
the methods followed by the different French 
engineering works—Schneider and Co., Forges and 

Chantiers, Etablissement d’Indret, &c.—in the 

construction of several details of marine engines. 

Tho chapter which deals with the fitting up of the 

engines on board ship is divided as follows: 

Description of appliances used and methods fol- 

lowed ; determination of foundation plan ; truing 

the foundation plates; erection of mechanical 

rts; truing the slides; fitting up of. various 

inds of engines ; laying the shafts and fitting up 
the boilers. The second volume contains illustrations 
and brief descriptions of different types of engines 
of French warships now in the service. Both 
volumes are carefully indexed, and, besides being 
interesting reading, will form useful books for 
reference. 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorRRESPONDENT. ) 
(Continued from page 212.) 

‘*The Working Loads for Manila.Rope” was the 
title of a paper presented by Mr. C. W. Hunt. 
The value of this gentleman’s work is well known, 
and the terseness of his writing is equally so, 
hence the writer will not attempt a condensation, 
but present his paper in full, feeling like the old 
Latin author: “If he labours to be brief, he will 
find he is made obscure.” 


1. The technical reference books in use by engineers do 
not contain definite information in relation to the proper 
working loads for manila rope, when used in tackle 
blocks or for cargo-hoisting. The hoisting of heav 
weights is an important branch of erecting work, and 
desire to record in the Proceedings of the Society a state- 
ment of the result of an extended experience, together 
with some examples of the life of rope in actual service, 
which will be a guide to engineers in judging what 
service can reasonably be expected in similar cases. 

2. The ultimate strength is materially affected by 
the age and condition of a rope in active service, and 
also it is said to be the fact that rope is weaker when it 
is wet. Trautwine states that a few months of exposed 
work weakens rope 20 to 50 per cent. The ultimate 
strength of a new rope given in column B (Table I.) 
is the result of tests made by the moe | with which I 
am connected of full-sized specimens of manila rope, 
purchased in the open market, and made by three inde- 
pendent rope-walks. The results were given in a paper 
printed in vol. xii., page 230, of the Transactions of this 
Society. Professor B. Kirsch, of the Imperial Royal 
Technological Industrial Museum, in Vienna, has since 
broken over 200 specimens of rope, mostly 35 millimetres 
(12 in.) and 55 millimetres (24 in.) in diameter, and his 
results agree within 5 per cent. with these figures. 
Professor Kirsch demonstrated that within the limits of 
commercial sizes of hoisting rope, the full strength could 
be obtained for larger as well as for smaller sizes. When 
the strength falls off, the rope isimperfectly laid, or made 
on a machine too weak for the work. The ultimate 
strength of rope is, in this class of work, useful for one 
purpose only; that is, to estimate the factor of safety 
with any given stress. The strength given is for ordinary 
commercial rope, which may be greatly exceeded in 


TasLe I.—Working Load for Manila Rope. 
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TaBLE II.—The Efficiency of Knots in a Percentage of 
the Full Strength of the Rope, and the Factor of Safety 
when Used with Stresses, as per Column E, Table I. 
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strength by _ made of selected materials. The Table 
can be depended upon as a reliable and safe guide in 
estimating the factor of safety for any case in band. 








FEB. 21, 1902. ] 


ENGINEERING. 





241 








8. The proper diameter of pulley-block sheaves for 
different classes of work, given in columns F, G, and H, 
is a compromise of the various factors affecting the case. 
An increase in the diameter of sheave will materially in- 
crease the life of a rope. The advantage, however, is 
gained by increased difficulty of installation, a clumsi- 
ness in handling, and an increase in first cost. Tt can safely 
be assumed that the best size is one that balances the 
advantages and the drawbacks as they are found in prac- 
tical use, and makes a fair balance between the conflicting 
elements of the Mca ser It would be rash for any one 
to attempt to make a decision from theoretical considera- 
tions ; but an average of the practice of a large number 
of users working under all the various circumstances of 
financial stress or superabundance, of urgency or leisure, 
of mathematical analysis, or rule-of-thumb decisions, fur- 
nishes an acceptable basis for a decision as to the limits 
of good engineering practice. That average the Table 
aims to give. : } : 

4, An abundance of data is available from which to 
draw a reasonable conclusion in the premises. A few 
typical illustrations will make clear the method of pro- 
ato, ard also be of service in showing what changes 
in sizes or proportions an engineer, in any given case, 
could make to reach a higher efficiency of mechanism, or 
a greater commercial economy. In driving 28,908 piles 
on the Chicago, Milwaukee, and St. Paul Railway, the 
engineering department kept an accurate account of the 
number of piles driven by each one of the 79 lines of 
various sizes of manila rope used. From this record 


(7415.4) 


% MOISTURE 


J 


GAUGES-WATER ~ 
_ 


0 
11.30 
(7215 a) 





45 12.00 .12,15 12:30 12.45 1.00 
A. 


the average number of piles driven by each size of rope 
was computed, and also the cost of rope per pile driven 
was ascertained. This account showed that for hammers 
weighing from 1800 Ib. to 2600 lb., 1}-in. diameter rope 
was the best ; and for hammers from 2600 Ib. to 3200 Ib., 
rope 1} in. in diameter should be used. Similar records 
covering many years have been kept by various coal 
dealers, of the diameter and cost of their rope per ton of 
= hoisted from vessels, using sheaves of from 12 in. to 
16in. in diameter. These records show conclusively that, 
= hoisting a bucket that produces 900 lb. stress upon 
oy Tope, a 1j-in. diameter rope is too small, fa. a 
}-in. ro is tco large for economy. The size in general 
use for this work is 14 in. The y eon nora Railroad 
ee cm use 1}-in. rope, — over 14-in. diameter 
— eaves, for hoisting freight on all their lighters in New 
: - Harbour, and handle on a single part of the rope 
ads up to 3000 Ib. as amaximum. Greater weights are 
ndled on a six-part tackle, 
mn Robert Grimshaw, in 1893, in collaboration with 
nent J. A. Bell, of the Equipment Bureau, United 
¥ ~y Navy, made a series of tests at the Brooklyn Navy 
i - on sheaves of various diameters and with various 
3 in .““The rope was ordinary manila, three strand, 
+ See = circumference, such as is used in the United 
tack avy. It was dry, and tested on a ‘cat-and-fish’ 
dig €, constituting a six-fold purchase ; sheaves 8 in, in 
brs ate the three upper ones having roller bearings, 
oh © three lower ones plain solid bushinge. The lower 
“9 “sp epesee: weighed 75 lb.” 

18 interesting to compare the life of a rope when 

used with the stresses and sheaves given in sola C 


and F (Table I.) and one used with 
eT. e those of columns D 
and ie illustrate this, take two cases using exactly 
8'ze and quality of rope ; one to be worn out in 





hoisting coal from vessels, with stresses and sheaves as 
per columns D and G; and the other to be used 
on a rope drive with the stresses and sheaves as per 
columns C and F. All the wear on the ropes comes 
from its internal friction in bending over sheaves, and 
its external chafing in running on and off them. A 
record of the number of bends made by each cf the 
ropes will be a convenient means of comparison. A 
rope 14 in. in diameter usually hoists from a vessel 
from 7000 to 10,000 tons of coal on a well-arranged 
hoist. The rope will have a working stress of from 850 Ib. 
to 900 lb, running over three sheaves, one 12 in. and two 
16 in. in diameter ; in hoisting 10,000 tons it makes 20,000 
trips, bending in that time from a straight line to the 
curve of the sheave, or vice versé, 120,000 times. The 
rope, when this service is completed, is worn out and 
must be replaced by a new one. 

7. To illustrate the endurance of the rope used in the 
transmission of power, take a tin-plate mill transmitting 
1000 horse-power to the rolls by means of 1}-in. diameter 
manila ropes. In one particular case the sheaves are 5 fb. 
and 17 ft. in diameter and 36 ft. apart, centre to centre. 
The rope is 86 ft. long, runs 5000 ft. per minute, making 
13,900 bends per hour, or more bends in nine hours’ ser- 
vice than the other rope made in its entire life, As is 
well known, the life of a transmission rope is measured 
by years, not hours. This enormous difference in the life 
of ropes of the same size and quality is wholly gained by 
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reducing the stresses on the rope and increasing the dia- 
meter of the sheaves. 
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8. The weakening effect given in Table II. of various 
knots, hitches, and bends used in rope tackle is based 
— experiments made in the laboratory of the Massa- 
chusetts Institute of Technology. Forty-five pieces of 
2k-in. circumference, three-strand manila rope, cut from 
one coil, were broken in sets of from three to seven 
roper, each rope of a set having the same fastening, and 
an average of each set computed. Each different set 
tested some one of the fastenings in common use. The 
results were not erratic, but consistent, and from them a 
safe conclusion can be drawn. In examining the various 
knots broken it is evident that those fastenings in which 
the standing part makes a short bend over another part 
of the rope are the weakest. Those like a round turn and 
a half-hitch, or a timber hitch, have a less abrupt bend in 
the standing part, and are materially stronger. With 
care, an eye in the bend of a rope having the ends of the 
strands tapered down can be gee over aniron thimble 
so thatit will have substantial. y the full strength of the 
rope, but as it is usually made it is not so strong, for 
me «3 due allowance is made in the Table. The same 
remarks apply to a splice in a rope. Inthe Table some 
knots are included that were not tested, bub whose 
approximate strength is evident from their forma- 
tion. The Table is only a guide to be used in estimating 
the factor of safety. The loss of efficiency by the use of 
these knots was conclusively settled by the experiments 
above mentioned, and the numerical value fixed within 
such narrow limits that the results cannot safely be 
ignored in executive work. f 

9. It will be understood that a table of working loads 
must be a general one, covering ordinary cases arising in 
practice. Cal conditions may be such as to make it 
advisable to vary from the stresses given in the Tabler. 
Tn cases of great importance an engineer should carefully 


investigate the subject in detail, and then decide upon 

the exact stresses that he will = on his tackle, but 

eer cases are fully covered by the data given in the 
ables. 

In Table I. the work required of the rope is, for con- 
venience, divided into three classes—‘‘rapid,” ‘‘*medium,” 
and “slow,” these terms being used in the following 
sense : 

Slow.—Derrick, crane, and quarry work; speed from 
560 ft. to 100 ft. per minute. 

Medium.—Wharf and cargo, hoisting 150 ft. to 300 ft. 
per minute. 

Rapid.—400 ft. to 800 ft. per minute. 

The diameter of the rope in column A is obtained by 
dividing the girth by 3.1416. This method gives for a 
three-strand rope nine-tenths, and for a four-strand 
ninety-three hundredths of the diameter of a circum- 
scribed circle. The girth method corresponds closely to 
the circular diameter of the rope when under stress, and 
is the most convenient method to use. 


Tue Furton Memoria. 


That afternoon the Society attended a memorial 
service to Robert Fulton, in Trinity Church. 
The preliminary meeting was held in a building 
next to the church, and commenced with an address 
by Rear- Admiral Melville, head of the Bureau of 
Steam Engineering, United States Navy. He 
eulogised Robert Fulton as a great American and a 
great engineer—one whose memory had been 
honoured by the American nation, and whose 
merits had been recognised the world over. He 
was the inventor of the practical steamboat. 
Fulton possessed great powers of originality. The 
following extract shows the Admiral’s opinion of 
Robert Fulton : 

Leb us not permit our knowledge of the present 
advanced state of marine engineering efficiency and 
practice to dim our conception of Fulton’s great work. 
Let us recognise his great achievement, Let us give all 
honour to Fulton, who, by his courage, energy, and 
determination, by his knowledge, skill, and practical 
enterprise, ay combat and stress, through trial and 
labour, through discouragement and inappreciation, over- 
came opposition, beat down the barriers of conservatism, 
and turned cold indifference into fervid enthusiasm, and 
sneering ignorance into unfeigned wonder. As one 
possessing the power of invention, or that which is 
often its practical equivalent, great ability as a pro- 
gressive engineer and as a business man, Fulton lives in 
the fame that he so justly earned. 

A sketch of his life and achievements was then 
given at some length, and the speaker declared that 
Fulton built the first warship, and closed with the 
following tribute : 

In closing, it is fitting to reiterate that as an inventor 
Fulton earned the highest crown that he could earn— 
success, and his name should be honoured by all inventors, 
As an engineer, Fulton did all that he could do to promote 
the welfare of the world, and his name should be honoured 
by all engineers. As an American, Fulton was a true 
type, and gained glory for his country, and his name 
should be honoured by all Americans. As such, Robert 
Fulton was a great engineer, a greap American, and a 
great man, and his memory should be respected the world 
over, and his name ever revered by our people. 


The Admiral was followed by Professor R. H. 
Thurston, who also made a most interesting address, 
setting forth Robert Fulton’s claims to distinction as 
an eminent engineer and invertor. The writer 
is thus particular to show what distinguished 
Americans think of their fellow- countryman, 
because a naturalised American has seen fit to 
object to this laudation, writing an elaborate 
article in an engineering journal, in which he calls 
Robert Fulton a ‘‘ charlatan.” Now every distin- 
guished mechanical engineer cannot be born in 
the ‘‘land o’ cakes.” The Scotch are a prolific 
race, as we all know, and we also know their 
clannishness ; but there have been great engineers 
who never heard of Scotland, and others equally 
great of the present day who have never been 
there. Judging from the number of Scotchmen 
we see in our country, it would seem to be a guod 
place to emigratefrom. The writer of this attack 
on Fulton evidently found it such, and it is to be 
regretted he took such a narrow view of engineering. 
As was remarked by a distinguished naval officer 
after a battle, ‘‘ There is glory enough for all ;” and 
although your correspondent and the writer of the 
article are good friends and members of two Scotch 
societies, he regrets he cannot sympathise in any 
way with this attack on Fulton’s memory, and 
incidentally on the American Society of Mechani- 
cal Engineers, who were thus honouring the great 
pioneer. After these addresses the Society entered 
the venerable church, and listened to a delightful 
service from the full choir, followed by an interest- 
ing address on Fulton, from his grandson, the 
Rev. Robert Fulton Crary. The Society then 





entered the churchyard, and assisted in unveiling 
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the beautiful monument to Robert Fulton, erected 
by the members, a picture of which is annexed. 
The monument is of granite, and on its front is a 
bronze portrait of Fulton, modelled from a por- 
trait which he painted of himself. The group sur- 
rounding it is a remarkable one. On the right is 
Admiral Melville, and next him is the Rev. Robert 
Fulton Crary. On the left is that celebrated engi- 
neer, Charles H. Haswell, now ninety-four years 
old, and next to him Professor R. H. Thurston, of 
Cornell, with Mc. Samuel Wellman, President of 
the American Society of Mechanical Engineers. 
A larger picture of the medallion on the monu- 
ment is given below. 


A New Vatve Gear. 


A paper entitled ‘‘A New Valve Gear for Gas, 
Steam, and Air Engines,” by Mr. E. W. Naylor, was 
considered at the next session. 


The author gave a description of a system of poppet 
valves, opened by the pull of electromagnets and closed 
by springs. The time during which current is sent — 
@ magnet depends on the contact of a brush with a sickle- 
shaped contact-piece mounted on a revolving disc; if 
contact is made near the point of the sickle, the opening 
is only for an instant; if near the heel, for full stroke. 
The point of contact is controlled by the governors, one 
of which acts on the control disc for steam valves, and the 
other on that for exhaust valves. Lead is regulated by 
the adjustment of the arm carrying the brush. Full 
drawings of a set of valves which is to go on a 9-in. by 
8-in. Westinghouse engine were given and the action 
explained. 

He claimed for this: Small clearance, since the valves 
are set in the head ; adjustment of lead and cut-off inde- 
pendently to any desired values; adjustment of release 
and compression independently of each other and of the 
cut-off ; convenienca in setting up and adjustment; 
flexibility of arrangement of valve gear; small friction 
“ valve gear and governor ; sharp opening and closure of 
valves. 


The discussion showed a difference of opinion, 
and it was alleged the paper was incomplete. The 
omission of indicator cards was also commented on. 


SEPARATOR AND SUPERHEATER. 


‘*The Potter Mesh Separator and Superheater,” 
by F. A. Scheffler, was the next paper. The 
author stated that it was a well-known fact that, 
under certain operating conditions, even a well- 
designed boiler would ‘‘ throw water,” or prime, 
or foam. To prevent this, this separator was de- 
signed, and, he added : 


While boilers Ay tee with ge an may prime 
for various reasons, the separator es it impossible for 
the boiler to ‘‘ throw water.” The device is placed in the 
steam space of the boiler, and is connected in a manner 
similar to a dry pipe, or it can be connected to the end of 
the dry pipe, and the holes in the latter stopped up. 

The construction of the separator consists of a series 
of galvanised or copper-wire meshes or screens placed 
alternately between rings of cast iron, there being 
generally from 25 to 30 layers of mesh. The area of 
the screens depends on the size of the boiler outlet. 

After considerable interesting experimental work, in- 
volving many other designs, more or less complicated, the 
above construction (Figs. 8 and 9, page 241) is found to 
fulfil all conditions of priming, over-saturated steam, &c., 
and delivers at the boiler outlet practically dry steam. It 
has also been found by careful experiment that, given any 
boiler from which steam is delivered at any particular 
range of moisture (with or without “dry pipe ”), the 
introduction of the mesh separator in the same boiler will 
change the Pweg of the steam by from 25 to 75 per cent. 
(making it drier), and at the same time stop any priming 
which may have been present. 

The theory on which the action of this separator is 

is, as may already have been surmised, that the 
small globules of moisture contained in the steam are 
broken - by the first piece of mesh, and this action is 
continued through each successive layer of mesh until it 
is so completely atomised upon reaching the outlet 
chamber, or header, that it flashes into dry steam upon 
the addition of a small amount of heat, which is obtained 
the wire-drawing due to the steam and water passing 
through the screens. The reduction of pressureis about 
1 per cent., and the temperature of the steam is increased 
Poth es designed so that it can be placed 
separator is designed so that it can in any 
type of boiler which is equijyped with a manhole of the 
usual size (11 in. by 15 in.), and is held in Fey own by one 
or more studs screwed into the shell of the boiler. The 
connection between the outlet of the separator and boiler 
outlet is not necessarily steam-tight, nor are the joints 
between the faces of the rings and wire mesh steam-tight, 
as these openings are so small that any steam which leaks 
through such spaces is slightly wire-drawn, with the same 
result which occurs to the steam passing directly through 
the mesh of the separator. These aa openings on the 
lower part of the separator also provide the means 
whereby the entrained water returns to the boiler as it 
trickles down the successive layers of wire mesh. 

Tests recently made by the writer in a 3000 horse- 
power electric plant, with and without the separator, are 
graphically shown in Fig. 10, Mn gr with water-level 
readings taken simultaneously with the calorimeter read- 





ings. These readings were taken every minute for five 
minutes over several hours’ duration, at ten-minute 
intervals, and in plotting the curve it will be noted that 
the average readings for each five minutes were used to 
give the ordinates. 

A Carpenter throttling calorimeter was used, as the 
readings at no time exceeded 24 per cent. of moisture. 

In this particular case the tests show that the 
steam issuing from the boilers contained 374 per cent. 
more moisture when the separators were not used than 
was the case when they were used, and this notwith- 
standing the fact that the water level in the latter in- 
stance averaged materially higher than in the former. 
Before these separators were installed, this particular 
plant was frequently troubled with water in the engines, 
but this difficulty has entirely disappeared ; so that, as 





Pire Unions. 


The Committee on Pipe Unions reported through 
Mr. G. M. Bond, who has done noble work for this 
Society in various lines, and his reports are always 
concise and conclusive. He said: 


They had critically examined the various standard 
makes of pipe unions, but had found none satisfactory in 
all sizes from 3 in. to 4 in. ; hence it was necessary to 
design new standard unions. After making such designs 
with t care, they were sent to makers of unions for 
criticism and suggestions. Two made these, and the 
resulp was a modification of the designs, and they were 
again submitted, but no changes were suggested, so they 
were assumed to be right. Sample malleable iron unions 





Rosert Furron. 











Tae Rosert Furton Memorrat; New York. 


heretofore stated, the separators prevent the water from 
leaving the boiler, besides supplying a higher quality of 
steam. This test was made on boilers which, as the curve 
shows, would ordinarily furnish a very fair quality of 
steam, and the test casts no reflection on the makers of 
the boilers. 


Naturally this paper provoked discussion from 
boiler-makers. They claimed that a well-designed 
boiler would not do any of these things, and 
undertook to controvert the author’s figures ; but 
Mr. Scheffler is not exactly that kind of man, 
and is not readily sat upon. If the attempt is made, 
those desirous of sitting will find their seat pretty 
hard and not very stable. He said that while 
their claim might be true, there were very few well- 
designed boilers, and this made it incumbent on 
the Rastons to prove his particular form of boiler 
which came under the “‘ well-designed ” class, 





were now made according te these designs and submitted 
to a variety of tests, direct tension and bending (solid 
stub ends ‘being screwed into the unions for these pur- 
poses), and also a bursting test under hydraulic pressure. 
All sizes tested showed up well, and nothing was learned 
in the course of the tests that would suggest further im- 
provement. These designs were therefore submitted 4 
the Society as standards ; the Committee further suggeste 
that the letter S be cast on all unions made in accordance 
with these standards, and that this designation be copy- 
righted. Licences to use this mark S could be issued at 
a nominal price to those who desired. 


(To be continued.) 





Frencu Coke Euros. The geen of coke imported 
into France last year was 1,429,530 tons, as — 
with 1,572,455 tonsin 1900. Belgian coke figured in 8 on 
totals for 600,680 tons and 723,725 tons respectively ; a0 . 
— coke for 782,980 tons and 810,445 tons respec 
tively, 
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THE NORTH-SEA CANAL, THE YMUI- 
DEN LOCKS, 
AMSTERDAM. 

(Continued from page 172.) 
IIIl.—Tue Port or AMSTERDAM. 

Tue hinterland of the Netherlands is Germany, 
and a very considerable portion of her trade by rail 
and by water is with Germany. A trip round the 
magnificent port of Rotterdam impresses that fact 
upon the visitor. There are fine docks all round ; 
but many of the large liners throw anchor in the 
deep stream, and take their cargo from or deliver 
it into the lighters which have come down the 
Rhine or are going up the Rhine. Most of the 
Rotterdam coal comes from the Ruhr Basin, either 
by rail—the railway connection is ample—or down 
the Rhine; and in the trade with the United 
Kingdom, Holland plays in some instances a more | 
important part than is really due to her, because 
the British Custom House authorities generally 
credit the merchandise to the country from which 
it was shipped direct to our ports. If Amsterdam 
wished to become a seaport, a further outlet from 
the new Sea Canal, better connection with the great 
trade artery, the Rhine, was necessary. That the 
great scheme of the Rhine-Elbe Canal is, for the 
present, shelved, is a questionin which Amsterdam 
is indirectly interested. Since 1892 Amsterdam has 
been directly joined to the Rhine by the so-called 
Rhine Canal, which was built by the State, and 
which is continued as the Merwede Canal. There 
are several Rhines, but the chief outlets by which 
the Rhine finally discharges its water into the 
North Sea bear different names; a short geo- 
graphical recapitulation may not be out of place. 

The Rhine divides as soon as it enters into the 
Netherlands. The right arm takes the name Nether 
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Rhine, and sends almost at once the Yssel, and later, 
near Utrecht, the Vecht, to the Zuyder Sea. The 
name Nether Rhine is changed into Crooked and 
Old Rhine ; and as Old Rhine, the Rhine ends below 
Leiden—rather ingloriously, sentimentalists lament, 
because this branch certainly does not recall the 
majestic Rhine. Before reaching Utrecht, the 
Nether Rhine has sent the Lek straight on to 
Rotterdam. The left main arm is known as the 
Waal, which at Woudrichem receives from the left 
the powerful Maas, or Meuse. At Gorinchem, only 
a little way below Woudrichem, the Linge, a branch 
intermediate between the Nether Rhine and Waal, is 
taken up, and the united streams—that is, most of 
the Rhine and the whole Maas—proceed westward 
as the Merwede, which almost immediately divides 
again. The southern branches unite with the 
outlets of the Scheld, or Escaut; the Old Maas 
continues in a westerly course, but the North Maas, 
& short branch, joins the Lek a little above Rotter- 
dam, and Rotterdam is said to be situated, not on 
the Lek, but on the New Maas. The map, 
Fig. 27, shows the chief branches. 

The Rhine Canal now joins the Lek at Vrees- 
wijk, some miles south of Utrecht, and the Mer- 
aes the main river at Gorinchem, or Gorkum. 
hg canal has a length of 47 kilometres (29 miles) 
4 the Lek, and of 70 kilometres (43 miles) to the 
— a width of 20 metres (66 ft.) at the 
ottom, and of 32.5 metres (107 ft.) on the water 
ine, and is provided with locks 120 metres 


long and 12 metres wide (395 ft. by 39.5 ft.). 
10 ft.). The protection 
: es of the canal route was 
to require especial measures, which the 
ent adopted, yielding to the remonstrances 
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of the landowners against the advice of some ex- 
rts. A trench was dug along either embankment 
line, and filled with good clay. The trench was first, 
before the canal was excavated, carried to a depth 
of about 6.5 ft.; it afterwards sank in the soft 
ground down to the level —5.8 metres, that is, 
considerably lower than the protection of the bank 
would have required, as the canal bottom is at 
—3.7 metres. The canal was excavated in the 
dry down to —2.5 metres; the water was then 
admitted, and the excavation completed by 
dredgers. The replenished vertical wall of clay 
which forms the core of each embankment has 
a height of 3.8 metres; if the gradual immer- 
sion had fully been foreseen, the trench need 
not have been made so deep. No tolls are 
levied on this Rhine Canal for the through trafiic. 
Amsterdam, which lies at the extremity of this free 
canal, is thus also a free port. The exemption is 
subject to certain conditions, to which we shall 
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refer later on; but Icck and bridge dues, which 
might have been exacted within the city boundaries, 
are refunded for Rhine vessels. By this canal route, 
vid the Lek River, the distance from Amsterdam to 
Ruhrort, one of the chief Rhine ports for the coal 
trade, is reduced to 216 kilometres (134 miles) ; 
the distance to Cologne to 308 kilometres (192 
miles). With Emmerich, on the Rhine, German 
territory is reached at 145 kilometres (90 miles). 
As the North Sea Canal has a length of 24.5 kilo- 
metres, the port of Amsterdam a length of 9.5 
kilometres, the total distance from the North 
Sea, vid Amsterdam, to the German frontier 
by this water route is 178 kilometres (111 miles). 

_ The absence of tides and the constancy of the 
water level, which is regulated by means of the locks 
—chiefly the Ymuiden locks in the West and the 
Orange locks in the East—much facilitate the dock- 
ing and clearing arrangements in the port of Amster- 
dam, and have kept many a cost item at a reason- 
able figure. The necessity of basing all foundations 
on hundreds of piles unfortunately counterbalances 
this advantage. Lighter ships can be brought up 
to the big vessels in the deep canal water, where 
they can be moored to more than 60 pollards and 
buoys, situated in front of the Commercial Quay 
in the old East and West Docks, marked A and B 
respectively on the plan Fig. 28, and in the three 
basins C of the Timber Docks, Fig. 29, page 244. In 
some of these basins a water depth of 8.5 metres is 
available, and this will partly be increased to 9.5 
metres. There are many quays. The New Vaart D, 
which adjoins the goods stations of the Dutch Rail- 
way Company, is the usual terminus for boats from 


tween a multitude of tracks of the Dutch Railway 
Company and the State Railways. The Com 
mercial Quay F, which has a length of 2000 metres 
is provided with a pair of steam sheerlegs of 80 tons 
capacity, and hydraulic cranes of a maximum capa- 
city of 30 tons. Steamers from Asia and Great 
Britain frequent this quay particularly; the 
municipal sheds alone cover an area of 7500 
square metres (1.9 acres). The piers G and 
H are the property of the municipality, and 
form the regular landing-stages of the West Indian 
and American boats. The 
accommodation both for large-draught vessels and 
for floating timber Athe petroleum dock K con- 
tains the municipal petroleum stores ; about these 
docks more will be said later. Inthe Amsterdam 
Entrep6t Docks L, the municipality owns ware- 
houses covering an area of 140,000 square metres. 
(35 acres). The large granary N, which has a storage 
capacity of 17,000 tons, is the property of a private 
company ; private companies also own sheds and 
warehouses of considerable dimensions in various 
parts: the Blauwhoeden Veem, for instance, two 
stores, 300 yards long, on the Commercial Quay. 
The letter O marks the hydraulic coal hoist of the 
Dutch Railway Company, near the new Ore Quay. 
The quays P, Q, R are extensions of the last two 
years, to which we will presently refer. We will 
first speak of the Timber Dock. 

This Timber Dock I (Fig. 29) has an area of 
125 hectares (308 acres), and comprises, as already 
mentioned, three basins, styled the Minerva Har- 
bour and the New and Old Timber Harbours, for 
sea-going ships ; these basins occupy about a third 
of the total area. The rest of the area is taken up 
by the floating timber basin, by the transit har- 
bour, and the slips. and timber yards. In the 
transit harbour logs and baulks may be kept free 





of charge for three months ; timber which is bound 
for Germany enjoys reduced rates. 

The Petroleum Dock (Fig. 30) forms a fine basin 
of horseshoe shape, 910 metres (nearly 3000 ft.) long, 
the width from shore to the central island being 
760 ft., with a total water surface of 28 hectares 
(69 acres), and a storage area on shore of 12 hectares 
(30 acres). The basin is entered by two channels 
30 metres (98 ft.) wide. Since 1895 the munici- 
pality has seven large tanks of its own on the 
western shore. The respective municipal body 
undertakes all the duties of a dock company and 
the transport of petroleum, and lets space and 
tanks ; the American Petroleum Company, for in- 
stance, has put up three tanks of 60,000 barrels. 


already been made, were only resolved upon after 
long debates in the City Council. The regener 
concerned, however, only the manner in whic 

further accommodation was to be provided ; the 
necessity of the extensions was generally acknow- 
ledged. The work has been executed to the plans 
of the then director of public works of Amsterdam, 
Mr. Lambrechtsen van Ritthem, and of the dock 
engineer, Mr. P. W. E. de Graaf. Mr. van Ritthem 
retired at the beginning of 1900, leaving the 
completion of the work to his successor, . J. 
van Hassell. The extensions were formally 
opened by Queen Wilhelmina at the end of April, 
1900. Fig. 31 dates from 1898. The Erts Kade 
(Ore Quay) forms an eastward continuation of 
the Commercial Quay, and has a length of 300 
metres, with a water depth of 8.5 metres. It is 
built chiefly for discharging coal and ores into 





the Levant, the Mediterranean, and the North 
and East Seas. The railway basin E is placed be- | 








railway trucks. The old steam cranes have been 
replaced by six hydraulic cranes, which can lift 
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3 tons, and have ranges varying between 5.5 and 
14.75 metres (17 ft. and 49 ft.). The hydraulic 
pipes come from the pump station, situated at the 
end of the inner harbour basin. 

The Y kade was created by widening a dyke 
which hgd been drawn parallel to the Commercial 
Quay, to shelter it against the wash from the north. 
It will be seen that the Y has a very considerable 
width at its eastern end. Along the southern 
bank of the new quay a deep channel, 100 metres 
wide, has been, or will be, dredged to - 10 A. P. ; 
‘giving an available depth of 9.5 metres (31 ft. 2 in.). 

is channel has, so far, a length of 600 metres; there 
are the moorings already mentioned. Of the sheds 
marked on the diagram, two (250 metres long by 
25 metres wide) were completed by 1900. Therailway 
crosses over from the Commercial Quay on the dam 
marked on the plan. This quay is served by seven 
electric cranes of 2 tons capacity, with a range of 
13.5 metres (51 ft.). Six of these cranes are of the 
old type, first, we believe, adopted at Mannheim 
and Rotterdam ; a seventh, which is to have several 
successors, represents a new type of the Haarlem 
Engine Works, which also supplied the hydraulic 
cranes. We shall have more to say on these cranes. 
The electric current is generated in a building ad- 
joining the hydraulic power station on the Com- 
mercial Quay. The concentric cables were furnished 
by Felten and Guillaume, of Miihlheim-on-the- 
Rhine ; they are provided with double-lead sheaths 
and are armoured with steel wires; joints are 
further protected by spherical sleeves. 

The new Entrepot Dock has been built by the 
municipality on reclaimed ground. The channel 
is being excavated to a depth of 8.5 metres, and 
the basin is in connection with the inner canal 
system. The quay length is at present 350 metres, 
and two bonded warehouses covering an area of 
53,000 square metres (13.5 acres) have so far been 
erected. There is ample space for very large 
magazine extensions on both banks of the basin 
which communicates with the outer basin of the 
Rhine-Merwede Canal. The completed dock will 
form a basin of 54 acres area with a quay length of 
5600 ft. Nine hydraulic 1.5-ton cranes of a range 
of 9 metres (30 ft.) have been put up in front of 
the warehouses; in the warehouses are twelve 
hydraulic lifts of 1 ton capacity. The electric 
motors of the pumping station contain four radial 
poles within a field ring, made up of two pieces, 
and drive the pumps by toothed gearing. 

It had originally been contemplated to lay down 
a special hydraulic station, with boilers and engines, 
for the Entrepét Dock. As an electric power central 
station—the one already mentioned—was needed in 
any case, it was afterwards decided to drive the 
hydraulic pumps by electric motors. This has been 
done, and we find thus a curious combination of 
steam plant, electric generators, underground cables, 
electric motors, hydraulic pumps and hydraulic 
cranes, and, further, dynamos and electric cranes. 
The pumping station of the Entrepét Dock is 
situated at the inner end of the basin. Two Worth- 
ington pumps, each giving 360 litres (80 gallons) of 
water per minute under a maximum pressure of 
60 kilogrammes, and an accumulator have been 
erected on a common foundation, together with 
their motors. As the accumulator rises, the pumps 
move slower and slower; when it has reached its 
highest position, the pumps are stopped ; when it 
sinks again, the pumps are restarted. As the 
cables cross many rail tracks, they had, of course, 
to be buried. 

The electric power-house on the Commercial 
Quay is a fine hall, quite as roomy and neat 
as we now expect to find electric power cen- 
trals. Two Sulzer horizontal condensing engines, 
each of 200 horse-power, drive each by ropes two 
four-pole continuous dynamos of the Schuckert 
Company, of Niiremberg, yielding 75 kilowatts. 
One of these dynamos, supplying a constant current 
of 95 amperes at tensions up to 800 volts, feeds 
the motors of the just-mentioned Worthington 
pumps. The other dynamo furnishes currents of 
550 volts and 140 amperes maximum to the electric 
cranes on the Y kade. The electric light is sup- 

lied by two dynamos, each of 120 amperes and 
50 volts, actuated by compound engines. The 
main switchboard consists of two large wings, 
united under an obtuse angle and placed in one of 
the corners of the hall. There are further to be 
mentioned a battery of Tudor accumulators, a 
Crossley gas engine of 35 horse-power, and hy- 
draulic pumps of Armstrong and of Smulders, 
Utrecht. Some. buoys—so far five—have been 
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fitted with electric flashlights. Within a strong | interrupted for 8 seconds. This is done by means 
iron cage a glass lantern contains two electric! of an electric motor and a switch placed on shore. 
incandescence lamps, whose cables are joined to The machinery is due to the Netherlands Tool and 
the main cables on the Commercial Quay. To dis-| Railway Material Works, of Amsterdam’; the elec- 
tinguish these lights from the many fixed lights, | tric dynamos and motors were supplied by the 
the current is switched on for 8 seconds, and then Elektricitiéts-Aktien Gesellschaft, late Schuckert 
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and Co., of Niiremberg, and the hydraulic and 
electric cranes and lifts by the Haarlem Engine 
Works, late Figee Brothers. 4 | 


(To be continued.) > | 





THE NEW SUBWAY IN. NEW YORK 


CITY. 
By Cuarues Preuini, C.E., New York. 
(Continued from page 208.) 

Tue thirteenth section of the subway possesses 
an interesting variety of engineering features 
Beginning at the north abutment of the elevated 
structure at 133rd-street, it runs under and along 
Broadway up to 181si-street. The greater portion 
to the south of 157th-street is being built by 
means of a wide open trench owing to the general 
shallowness of the line below the surface of the 
roadway ; the tunnel method, however, is used at 
157th-street. 

The contractors are Messrs. L. B. McCabe and 
Brother, who have long experience in this kind of 
work, having been connected with the construction 
of the Baltimore Belt line, built by Mr. John B. 
McDonald, general contractor. for the present 
subway. 

The beginning of this section, at 133rd-street, is 
at grade and 78 ft. above mean high-water mark ; 
it then descends a 2.02 per cent. gradient in order 
to go underground again at the southern building 
line of 135th-street. The axis of the road con- 
tinues on the same descending gradient fora distance 
of 100 ft., after which it begins to ascend at an in- 
clination of 0.92 per cent. In order to follow the 
Broadway line, the road continues to run on low 
ascending or descending grades up tc 157th-street, 
where the tunnel proper begins. 

Messrs. McCabe and Brother were the first sub- 
contractors t> begin, work on the new subway, 
which they did with appropriate ceremony in May, 
1900. The ground was broken at 157th-street 
by Mr. John Whalen, Corporation Counsel for the 
City of New York, in the presence of Mr. William 
Barclay Parsons, chief engineer of the Rapid 
Transit Commission, Mr. John B. McDonald, 
general contactor, and many other distinguished 
visitors. 

The work progressed apace, and nearly 300 ft. of 
the double-track system were completed, as well as 
the rampart retaining wall, when the Commission 
directed Mr. Parsons to prepare plans for an under- 
ground structure to be located on this section for 
the storage of cars. This was accordingly done, 
the car-shed being located under Broadway, between 
137th and 145th-streets. At the same time a third 
track was added to the road for the purpose of 
facilitating storage operation. As laid down in the 
original plans, express trains were not to run further 
north than 96th-street, but the introduction of this 
third track will now allow them to proceed up 
to 145th-street during the rush hours of the 
morning and evening. During the idle hours, 
the third track will be used for a variety of shunt- 
ing and stalling purposes, without interfering with 
the regular traftic of the road. This modification 
in the original plans and introduction of a third 
track called for the demolition of the two rampart 
retaining walls and the portion of the steel and 
concrete structure already built. The Terry and 
Trench Construction Company, however, offered 
Mr. Parsons an alternative plan which did not 
involve tearing down any of the existing structure, 
but the splitting it in two and moving the parts to 
the new places assigned eo as to make room for 
the additional track. Though the proposal had no 
great economical advantages to recommend it to 
the Commission, it was, however, accepted, espe- 
wf as Messrs. Terry and Trench agreed to bear 
- the expenses connected with the removal in case 

e work, when complete, failed to satisfy the 
c lef engineer of the Baer ng 

t is not uncommon in America for builders and 
Contractors to be called upon to remove houses of 
ordinary dimensions from one side of a street to 
Sroener. The writer saw in Chicago a fair-sized 
— - the act of changing its location, and, 
reg © attended the operation of removing the 
the Con. brick building containing the offices of 
<a ap Gas Company, of New York, 
ines fete ern corner of 111th-street and First- 
official the southern corner, the clerks and 
ve continuing all the while.to pursue their 

Y Avocation, quite unconcerned at the fact 


of 275 ft. of the steel and concrete structure of the 
subway was quite another thing, and the whole 
profession watched the operation with the liveliest 
interest. 

The rampart walls were first separated from the 
subway structure. These walls, 200 ft. long, were 
built on concrete foundations covered with slabs of 
blue-stone, the walls having a brick front and 
concrete backing. They were triangular in form, 
the lower part descending with the grade of the 
new road, whilst the upper part followed the 
ascending gradient of Broadway, the height varying 
from 4 ft. at the beginning to 14 ft. at the portal of 
the subway. The walls have vertical fronts and 
inclined backs, the thickness at the base varying 
from 4 ft. to 9 ft., while at the top it is constant—- 
viz., 23 ft. 

The western wall was the first to be moved. A 
trench was excavated 6} ft. wide behind the wall 
and carried down below the foundations. The 
bottom was then filled in with concrete so as to 
form the foundation of the wall in its new position, 
the top of the new concrete being a little below 
the old foundation. Small transverse excavations 
were made underneath this foundation, 12-in. by 
12-in. beams being inserted so as to abut at one 
end against the inner side of the new foundation. 
Steel plates, 6 in. wide, }in. thick, and of sufficient 
length to reach the outer edge of the new concrete, 
were laid over the beams, which were strongly 
pressed against the wall by means of wedges. The 
earth was then dug away, leaving the wall to rest 
on the steel trackway, supported by the beams : 29 
screw-jacks were then applied, one for each beam. 
At an audible signal from the engineer, the men 
worked their jacks simultaneously, and to the same 
extent all along the line. Two entire days were 
taken up by this operation ; and, owing to the pub- 
licity given to the matter by the daily press, great 
numbers of onlookers as well as professional men 
came to see this novel piece of engineering audacity 
and skill (see Fig. 124, page 246). 

Owing to a heavy and prolonged rain storm, the 
beams settled down in somewhat different ways, so 
that, when shifted, the wall was found to be a little 
out of plumb. This defect was remedied by driving 
wedges in at the foot of the wall. A crack ;y in. 
was also discovered near the middle of the wall, 
due to uneven application of pressure at the jacks. 
In order to avoid this while moving the second wall. 
Mr. Terry, who superintended the work himself, 
had plumb lines suspended at intervals along the 
wall, so that its position with respect to the vertical 
could always be observed. To insure uniform appli- 
cation of pressure, a piano wire was stretched hori- 
zontally the entire length of the wall, and each man 
had a strip of wood on which was marked the dis- 
tance between the wall and the wire which it was 
his duty to keep constant. When a difference 
appeared at any point, the corresponding jacks 
were applied until the discrepancy disappeared. 
In this way the second wall was shifted over to 
its new foundation easily and successfully. Two 
days were consumed in oo and a day and 
a half in moving the wall. 

Still greater difficulty was experienced in widen- 
ing the steel and concrete structure of the subway. 
The bents of the two-track standard section 
consist of two lateral I-beam columns, with 
central built-up column of { section supporting 
on J-beam cross girders, also strutted to the 
columns by means of steel struts, or by brackets. 
To make room for the additional track, the 
engineer of the construction company proposed 
to shift the roof and eastern wall 64 ft. to one side, 
and then push the western wall 63 ft. to the other 
side. The western end of the girder, which rested 
at first on the top of the I-beam column, was 
finally to rest on the new isolated column to be 
added to the bent, while another portion of the 
girder, 13 ft. long, was to be connected to the old 
one, thestructure being made continuous by means 
of splice-plates and rivets. To prevent any irregular 
displacement of the roof during the shifting opera- 
tion, it was strutted very strongly (Fig. 125). Close 
to the feet of the eastern I-beam columns, a 12-in. 
by 12-in. beam was laid longitudinally and bolted 
to another beam placed parallel to the wall, and 
outside of it, provided with an angle-iron for the 
better support of the thin brick structure forming 
the backing of the subway. Every 10 ft. apart similar 
12-in. by 12-in. beams were placed transversely, 
with one end abutting on the longitudinal beam, 
and the other on timbers near the western wall. 


held another continuous longitudinal beam abutting 
against the girder of the roof near the western end 
of the wall, while a second longitudinal beam placed 
against the roof was supported by racking-pro 
resting on the 12-in, by 12-in. cross-beams. The 
isolated columns were strutted by two 4-in. by 
8-in. beams, placed one on each side of the column, 
and then bolted together and also to the sides of 
the 12-in. by 12-in. cross-beams at the foot of the 
racking-props. The concrete structure of the 
eastern wall was then cut through near the base of 
the I-beam columns, and these as well as the 
isolated columns detached from their anchorage to 
the footing-stones. Another foundation with 
footing-stones was prepared for the side wall in its 
new position ; similar footing-stones were placed 
in position for the isolated columns. The space 
between the old and the new foundation corre- 
sponding to every second column was filled with 
blocking. Screw-jacks were then applied vertically 
underneath the 12-in. by 12-in. beams, and the 
subway raised so as to allow of the introduction of 
steel strips beneath the bed-plates of the columns 
and reaching the concrete and footing-stones of 
the new foundation. When the jacks were released 
again, the structure rested on the steel stri 
(Fig. 123) which formed a smooth trackway for the 
moving mass. The jacks were then applied hori- 
zontally to the western end of the cross-beam, and 
the entire mass of the subway 275 ft. long and 
weighing over 1500 tons was gradually pushed aside 
into its newand final position. This difficult operation 
was completely successful. The vertical condition 
of the wall was continuously observed by means of 
plumb lines, while a stretched piano-wire was used 
as a test for uniform horizontal displacement. 
Fifty jacks, working simultaneously at a given 
signal from the presiding engineer, were employed 
in this memorable operation, one of the most note- 
worthy in the construction of the subway. 

The western wall was displaced in a similar 
manner. At the foot of the side wall 12-in. by 
12-in. longitudinal beams were placed, both on the 
outside and inside of the wall, and then firmly 
bolted together. The brackets of the I-beam 
columns supporting the cross-girders were reversed, 
while another beam was placed lengthwise under 
the brackets and braced bey racking-props of 
different inclination and abutting on a 12-in. by 
12-in. cross-beam. One end of this beam rested on 
the inside longitudinal beam at the foot of the wall 
and on blocking. The brick wall was supported by 
an angle-iron attached to the outside timber, and 
by vertical beams to the one placed under the 
brackets. A trench was excavated behind the wall 
and the new foundation prepared, after which the 
jacks, placed vertically near the foot of the wall, 
were applied, and the columns, already cut away 
from the bolts, were raised and the steel plates 
forming the trackway placed in position. When 
the jacks were afterwards applied horizontally, the 
wall was slowly pushed into its new position. An- 
other isolated column was then placed, and a 13-span 
cross-girder added to the bent, which thus became 
39 ft. wide, thereby providing the space necessary 
for the three tracks of the new.road. 
The underground station, or car dépét; has the 
same steel and concrete structure as the standard 
section of the subway, with bents made of H 
isolated columns and lateral I-beam columns sup- 
porting similar cross-girders. The arches of the 
side walls and roof are built of concrete, with a 
layer of waterproofing. The bents consist of two 
lateral and seven isolated columns, ep the | 
room enough for eight tracks, in which the ce 
ones wili be exclusively reserved for road traftic, 
while the lateral ones will be used for storing the 
cars. Fully 8000 ft. of tracks will be built under 
Broadway and used solely for storage purposes. 
Mr. Parsons selected the part of Broadway lying 
between 137th-street and 145th-street for this under- 
ground dépét chiefly because the soil, being loose, 
allowed the work to bedone rapidly and economically. 
The sub-contractors had begun to build the two- 
track subway by means of a single trench when 
the change was ordered, on which they sublet the 
new excavation to Messrs. Pilkington and Co., who 
had already done good work on the subway by 
their re-arrangement of the sewer system. 

The underground dépét occupies the entire width 
of Broadway from curb to curb, so that it became 
necessary to clear the ground of water and gas 
mains running below the sidewalks. This inci- 
dentally gave rise to continuous complaints from 
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The cross-beams supported uprights which in turn 


house-owners along the line. Messrs. Pilkington 
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and Co. undertook to build the underground 
station by opening a wide trench from the western 
curb-line to the middle of Broadway, and carry the 
excavation down to the plane of the foundation. 
This being completed, the bents will be put up and 
the arches of the side walls and roof successively 
built; after which the new construction will be 
covered over with earth, the street surface re- 
ired, and traffic resumed. Similar work is to 
e carried out, beginning on the eastern side of 
Broadway, thus completing in due time the eight 
tracks prescribed for the underground dépét. 

To excavate such a large mass of earth, Messrs. 
Pilkington and Company employed the land-dredge, 
which is the only digging machine used on the sub- 
way. This dredge consists of a Hayward orange- 

eel steel bucket, suspended by wire ropes to a 

-ft. boom, and operated by a double-drum 
Lidgerwood hoisting-engine. The bucket is formed 
of four curved triangular blades; and, when 
closed, forms a tight hemispherical bowl, con- 
taining the earth or other excavated material. 
When open, the blades resemble sharp spades, 
which are so adjusted that the maximum digging 
effect is produced with but a slight tendency 
to lift the bucket when closing. Horizontal arms 
are riveted to the blades, and their inner ends 
attached to a central block, while the outer ones 
are hinged to the vertical connecting-rods, pivoted 
at their upper ends te the upper centre block. 
The power wheel for closing the bucket is fastened 
to the lower central block, and is somewhat ex- 
centric in shape, so that it gives its maximum 
power just as the bucket begins to close. It is 
well braced, and the shaft is extended on either 
side to receive the cams, to which are attached the 
two power-chains suspended from pulleys at the 
top of the beam and guided by the two drums of 
the engine. The capacity cf the bucket is a cubic 
yond, being 5 ft. 7 in. in diameter and 7 ft. 3 in. 

igh. When open it is 6 ft. 5 in. in diameter and 
8 ft. 4 in. high. The efficiency of the machine is 
stated to be 1000 cubic yards per ten hours’ work. 

The excavated earth is loaded into small dumping 
ours of 3} cubic yards capacity, running on a 30-in. 
gauge temporary track leading to the western edge 
of 144th-street. This street descends on a steep 
gradient, ending at a retaining wall built along the 
tracks of the New York Central and Hudson River 
Railroad. Land has been bought by the contracting 
company, which they will fill in for the pur- 
pose of changing the gradient of 144:h-street. 





These lands serve at present as dumping ground 
for the materials excavated from the side trench 
necessary for the construction of the underground 
car-shed. The loaded cars reach the ground by 
means of a double-track gravity road in continua- 
tion of the surface track, where the cars are hauled 
by a 12-ton locomotive. 
of an endless wire-rope running in the middle 
of the tracks, and wound round two large drums 
provided with breaks at the upper part of the road, 
and with revolving drums at the lower end. The 
men detach the cars from the train and attach them 
one by one to the endiess wire-rope going down 
the incline, the speed being regulated by the break- 
man at the drum. 
(Zo be continued.) 








The gravity road consists | 
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German Steam NavicaTiOn.—The Neptune Company, 

of Bremen, has announced a dividend of 7 per cent. for 

. The corresponding distribution for 1900 was at 

the rate of 12 per cent. per annum. Several directors of 

| the North German Lloyd and the Hamburg-American 

| Line have left for New York on board the Kaiser Wil- 
| helm der Grosse. 





Montreat Street Raitways —The Montreal Streed 
| Railway Company’s statement for the past half-year was 
scarcely so favourable as was expected. The earnings 
| increased 9559 dols., _ -* age engine the oom 
| expenses were greater by 8871 dols., leaving 4 0 

of Cale 688 do, Fixed charges increased by 16,513 dols., 
so that there was a decreased surplus compared with last 
| year. The increase in fixed charges is owing to the fact 
‘that the company has to pay interest on 1,100,000 dols. 
| borrowed from the Bank of Montreal in order to acquire 
a controlling interest in the Park and Island Railway. 
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DUPLEX HORIZONTAL DRILLING AND BORING MACHINE. 
MESSRS. NOBLE AND LUND, ENGINEERS, FELLING-ON-TYNE. 














WE illustrate on this page a type of machine of 
which a number have been supplied to different firms 
of marine-engine builders by the makers, Messrs. 
Noble and Lund, Limited, of the Northern Machine 
Tool Works, Felling-ou-Tyne. The tool is specially 
suitable for dealing with such work as the boring 
simultaneously of the bolt-holes for the big end of a 
marine type connecting-rod, the drilling of marine 
shaft couplings, the boring of crank webs of built-up 
crankshafts, and also for boring at one time two feed 
or bilge pump barrels. As shown, the machine has a 
slotted table to which work can be secured. The 
saddles carrying the drilling heads slide on ways 
transverse to this bed, and the two are independently 
adjustable in all their movements. The feeds to the 
two spindles are automatic, and, being quite indepen- 
dent, one spindle may be at work drilling out of 
the solid with a slow feed, whilst the other is at work 
boring or reaming out a hole with a coarse feed. The 
feeds can, moreover, be reversed, so that holes may be 
tapped or ‘ back - cutting” done asneeded. Quick- 
withdrawal movements are provided to each spindle. 

The two heads can be moved horizontally along the 
bed, by rack and pinion, and the large star handle, to 
adjust the distance between the spindles to the required 
dimension. The table is very massive, and can be 
raised or lowered by two jack screws worked by power. 
Itis guided in such movements by a vertical Y slide on 
the face of the crossbed at the one end, and by a similar 
elide on the face of the end stay bracket at the other, 
thus insuring perfect alignment in whatever position 
it is elevated to. The end bracket also serves as a 
= for securing the two steady brackets for the boring 

ars, and these steady brackets are adjustable along 
the base by steel screws for alignment with the main 
spindles, Steel rules are fitted to the heads and to 
the two steadies, with suitable pointers, so that the 
spindles and the rests can be put into perfect line in- 
stantly without any tedious “‘ setting.” The machine 
4 driven by a four-speeded cone, with a suitable 
change of gear which gives a range of eight different 
my 8 to the spindle as follow: 41, 32, 25, 19, 16, 
23, 94, and 74 revolutions per minute. These speeds 
og of course, be increased or decreased by altering 
be _— of the countershaft. Ample power is pro- 
He ed for drilling two 4-in. holes in solid steel simul- 
ng ys Overhead driving gear is provided, consist- 
fees 0 re brackets, a countershaft, a countercone, 
foot se loose pulleys, a belt bar, and a fork. A 
= aes of spanners is also supplied, sufficient for 
~s a ing of the machine. All the gears used in 
em machine have machine cut teeth. The following 
a Asp! the principal dimensions of the tool: Dia- 
seaee of drill spindles, 4 in.; minimum distance 
0 en centres of spindles, 9 in.; maximum height 
ao centre of spindle to top of table, 1 ft. 6 in.; 

gees height from centre of spindle to top of table, 
A maximum distance between centres of spindles, 

ot dnt, tize of table, 7 ft. by 4 ft. 6 in.; diameters 
ving cone, 24 in. large speed, and 164 in. small 


speed ; width of driving cone, 5} in,; diameter of fast 


and loose : : 
of conntershaft oe on countershaft, 24 in, ; revolutions 


250 ; approximate weight, 15 tons. 








POSITIVE FEED CRANKPIN LUBRICATOR. 


WE illustrate on this page a positive feed crankpio 
and eccentric lubricator which is now being intro- 
duced by Messrs. Stern Brothers, of 57, Gracechurch- 
street, E.C. The illustration is almost self-explana- 
tory. The lubricator is mounted on the ‘big end,” 
and at each reciprocation the small pendulum shown 
is thrown by its inertia against one or other of its 
stops. A pawl mounted on this pendulum drives the 
ratchet-wheel shown through one or more teeth on 
every double oscillation of the pendulum. This ratchet- 
wheel drives a worm - gear, the wheel of which acts 

















as a nut to a screwed piston-rod, and as the nut re- 
volves, it forces the rod and its piston down into 
the cup, expelling the grease through the hole at the 
bottom of the lubricator. The rate of feed can be 
adjusted by limitiog the throw of the pendulum, the 
stops between which it vibrates being adjustable to 
this end. Whilst giving ample power for expelling 
the lubricant, the pendulum method of driving the 
feed gear has the advantage that, should the oil hole 
be blocked, there is no danger of the lubricator being 
broken, as the pendulum merely ceases to swing. 











PLATE-BENDING ROLLS. 


WE illustrate on page 250 a set of plate-bendin 
rolls recently constructed by Messrs. Rushworth an 
Co., of Sowerby Bridge, for the Vulcan Locomotive 
Works, Newton-le-Willows. The rolls are all of 
forged steel, and will admit plates 11 ft. wide between 
the standards. The top roller is 16 in. in diameter, 
and is prolonged to a third standard, as shown, 
where a screw is provided, by means of which the 
weight of the roller can be balanced, when it is 
desired to remove complete cylinders from the machine. 
This is done by taking away the upper _ of the 
standard on the right, which, it will be seen, is 
secured in its place by hinged bolts, in order to facili- 
tate the work. The bottom rollers are 13 in. in dia- 
meter, and that connected to the driving wheel is, it 
will be seen, carried right through the third standard, 
an arrangement which facilitates the use of large 
spur —- The general appearance of the rolls 
is well shown in Fig. 1, whilst Figs. 2 and 3 represent 
a side and end view respectively. The reversing of 
the rolls is effected by means of ‘ crossed” and open 
belting. The machine weighs complete about 22 tons. 





GrRanp Trunk Rattway or CANADA.—The Grand Trunk 
Railway of Canada is to be double-tracked from Montreal 
to Chicago. Already a considerable portion of the track 
is double, and the gaps are to be filled up as 8 ily as 

ssible. Between Durant and Battle Creek twelve steel 
ridges will have to be built. 





Locomotives oN Rartways.—The number of locomo- 
tives on the twenty principal English, Welsh, and Irish 
railways at the close of December, 1901, compared as 
follows with the corresponding number of engines upon 
the eame systems at the close of June, 1901 : 


System. Dec., 1901. June, 1901. 
Belfast and Northern Counties .. 73 73 
Great Central a =e in 881 854 
Great Eastern j 1064 1054 
Great Northern .. a 1279 1260 
Great Northern (Ireland) 151 151 
Great Southern and Western 265 261 
Great Western éi ad 2061 2028 
Lancashire and Yorkshire 1343 1331 
Brighton . v5 aa 525 494 
North-Western 2495 2485 
South-Western 734 733 
Tilbury ° 62 62 
Metropolitan ey 89 89 
Metropolitan District 54 54 
Midland - es oe és .- 2700 2655 
Midland Great Western .. sie one 129 
North-Eastern ae ry <p os 2142 2181 
North Staffordshire Be ue | an 163 
South-Eastern and Chatha: zi .. 733 728 
Taff Vale .. ri * me i ae 198 


The total number of engines upon the systems at the 
close of December, 1901, was, accordingly, 17,151, as 
compared with 16,935 at the close of June, 1901. It 
follows that 216 engines were placed upon the 20 systems 
in the second half of last year, the largest additions being 
made by the Great Central (which still has to hire a 
considerable number of engines), the Great Northern, 
the Great Western, the London, Brighton, and South 
Coast, and the Midland. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 11. 

DistuRBED conditions prevail throughout the iron 
and steel markets at all centres. The general tendency 
is still upward, but the actual advances have been 
confined to pig iron of all kinds, and steel billets for 
late delivery, and structural material for delivery 
between four to six months. We are assured that 
nothing has occurred to disturb values, but the extra- 
ordinary demand and the exhaustion of stocks natu- 
rally have a disturbing effect everywhere. A great 
many buyers are at a loss what todo, and unless manu- 
facturers can demons'‘rate their ability to meet require- 
ments more promptly than they have, an upward 
break in prices is probable. The activity in pig iron 
extends to all lines. Basic, foundry, forge, and char- 
coal pig are all urgently inquired for. The strained 
conditions are becoming more and more dangerous 
every week. Prices could be advanced all round, but 
producers are intensely averse to any such result, re- 
garding it as involving dangerous consequences. The 
most serious aspect of the case is the extraordinary ex- 
pansion of capacity—that is, viewing the matter from a 

ssimistic standpoint. A column could be filled with 
interesting incidents and developments all focussin 
in the poss, Neary that of expanding demand and straine 
capacity. All prices of crude iron have been ad- 
vanced this week 25 to 50 cents, No. 1 foundry is 18.50 
dols.; forge, 16 dols.; Bessemer, 20 dols.; basic, 16 dols. 
A feverish condition prevails in plates and shapes. 
Prices are secondary. Pramhens were paid last week 
amounting to 6.00 dols. per ton. Shipbuilders and 
locomotive builders bought 23,800 tons of plate mill 
products within ten days in this city. Billets will 
advance before Saturday. Track supplies are scarce, 
A great deal of railroad building is being prepared 
for. The projection of new steel works is still going 
on. Steel mills are to be built this year of capa- 
city in excess of anything standing. The Na- 
tional Bridge Company have purchased a site of 
40 acres of land near Pittsburgh, on which to build a 
mill to make bridge steel. The main building will be 
200 ft. by 550 ft., of steel and glass ; capacity, 72,000 
tons structural material a year. The largest crucible 
steel plant in the world is being built at the same 

lace. Railroads placed inquiries for 90,000 tons since 
ew A new organisation will be perfected in 
two weeks of crane builders and builders of conveying 
machinery. The pressure of railroads for engines, cars, 
track, and general equipment is unprecedented, and 
the call for machinery for all manner of needs is a 
all the larger plants to enlarge capacity. The fuel an 
coke situation has improved somewhat, but the suppl 
is still behind demand. The trouble is with the rail- 
roads. New mines are being opened all over western 
Pennsylvavis and West Virginia, and the orders for 
equipment, electrical and otherwise, are crowding 
equipment plant:. 

Anthracite coal production is kept up at the highest 
limit, and new mines will be ready by late spring. 
All over the West coal production is increasing, and 
local industries are springing up in places where fuel 
can be cheaply delivered. Railroad traffic is at maxi 
mum limits. The new Pocahontas Coal Syndicate, 
organised by the Steel Corporation, has sent a corps 
of engineers into its new property of 50,000 acres in 
the Pocahontas field to make surveys for coke and 
coal developments. The enterprise involves the 
expenditure of millions of dollars. The erection of 
1200 modern coke ovens has been agreed upon, and 
the number will be increased to 3000. Five mines 
will be opened at once. The output is intended for 
the Pittsburgh district mainly. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—A good business was done in f 


the market on Thursday forenoon. The market was firm and 
the business done wes specislly in Cleveland iron. About 
20,000 tons were sold. London was said to be a seller for 
profits, but prices all the same kept steady. Scotch was 
unchanged at 51s. ton cash sellers, but Cleveland rose 
1d. at 463. 54. ¢ sellers, A good business was done 


in the afternoon, and the market was very firm, the M 


cash price of Cleveland leaving off 2d. per ton up 
on the day, and the sales amounted to about 15,000 
tous, including 10,000 tons of Cleveland at 463. 44d. to 
463. 3d. three months. The settlement prices were: 
Scotch, 51s. per ton; Cleveland, 46s. 44d. ; Cumberland 
hematite iron, 563 9d. per ton. There were 20,000 tons 
of pig-iron dealt in on the warrant market on Friday 
forenoon. The dealing was almost entirely in Cleve- 
land metal, and one-half cf ib was said to be on 
option account and on three months, the latter price 
being 463. 6d. down to 463. 5d. per ton down. It 
was believed that the three months’ sellers were makers. 
Cash prices of Cleveland made 1d. per ton at 462. 7d. 
sellers, and Scotch iron was unchanged. A large busi- 
ness was done at the afternoon meeting of the market, 
about 18,000 tons being dealt in, of which 8000 tons were 
options. Prices were very firm. Sootch closing 5d. per 
ton up on the day, and Cleveland 14d. per ton up. About 
8000 tons of Cleveland were sold at 46s. 104d. to 47e. 1d. 


one month with a call; and the settlement prices were: 





51s. 14d., 463. 6d., 563. 74d. per ton. The warrant market 
was active and excited on Monday forenoon, as the 
strong cabled advices received in the morning as to the 
state of the iron trade in America, coupled with numerous 
inquiries from New York for Cleveland and hematite 
iron, lead to a rush of buying, and prices had a big jump. 
Not for years has so much animation been witnessed. 
Fully 50,000 tons were dealt in, of which option business 
covered 20,000 tons, 10,000 of which were Cleveland at 
46s. 9d. per top, one month, with 1s. forfeit in sellers’ 
option ; and 50,000 tons were so!d at 463. 9d. cash per ton, 
with a plant for two months. As compared with the prices 
raling last Saturday, Scotch showed a gain of 1s. 84d., 
and Cleveland of 1ld. per ton. There was less excite- 
ment in the afternoon ; but at the same time prices were 
stronger, Scotch and Cleveland both advancing another 
34d. per ton. The sales amounted to 12,000 tons, 
making fully 60,000 tons for the day, and the rettle- 
ment prices were 53s. 3d., 47s. 6d., and 57s. 9d. ver 
ton. Business quieted down on Tuesday forenoon. Not 
more than 20,000 tons changed hands, the tone being pow d 
firm. Scotch was unchanged, but Cleveland made 14d. 
per ton and hematite iron 8d. per ton. The latter is very 
scarce. Brokers maperted that they had inquiries from 
America, but that the prices offered were not good enough 
for business. Outsiders were doing more in warrants than 
for some time back. At the afternoon session close on 
other 20,000 tons were dealt in, and, while prices were 
a little irregular, the tone wag still firm. The settlement 
prices are quoted at 33s. 74d., 47s. 10}d., and 58s. 6d. 
per ton. A sharp reaction took place this forenoon, 
when some 20,000 tons changed hands. There was some 
early realising for profit, and it was rumoured that 
some recent American purchasers were liquidated. Scotch 
lost 7d. and Cleveland 4d. per ton. 
strong in the afternoon, and the earlier losses were prac- 
tically made good. The sales reached about 15,000 tons. 
The settlement prices were: 58s. 3d., 47s. 44d., and 58s. 9d. 
The following are the quotations for No. 1. makers’ pig 
iron: Clyde, 66s.; Gartsherrie and Calder, 66s. 6d ; Lang- 
loan, = cee ery ~ 6d.; oe a andl yee 
going all shipped at Glasgow; Glengarnoc ip at 
Ardrossan), 65s.; Shotts (shipped at Leith), 703. 6d.; 
Carron (shipped at Grangemouth), 67s. 6d. per ton. Gene- 
rally the makers have raised their official prices, and 
have announced their decision. The advance generally 
runs from 1s. to 1s. 6d. per ton. The advance in the price 
of pig iron has not brought out much fresh buying from 
local consumers, but makers pose are stiffer in their 
notions of prices, and although no official advances have 
been made or declared, prices are nominally 6d. to 1s. per 
ton all round. The number of furnaces blowing is set 
down at 82, against 81 a week ago, and 79 at the same 
time last year. One has been blown in at Shotts Iron 
Works. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stocd yesterday afternoon at 
54,920 tons, as compared with 55,379 tons yesterday week, 
ay showing for the past week a reduction amounting to 
tons. 


Southern Russian Iron in Glasgow.—A fresh feature is 
now developing in the Glasgow market, as Southern 
Russia’s ironmasters are bidding fair to become a new 
rival in our own market. Several sample lots are report: d 
to have been sold to local founders in this district. This 
iron has already been sold freely in the Italian market, 
and it is certainly a new thing to find competition of this 
kind extending further west. 


Finished Tron and Stecl.—The raising of the prices of 
pig iron all round is likely to find the makers of finished 
goode objecting, and, iv may be, considering the pro- 
priety of raising their own prices. For the present, 
prices generally are very firm. In most cases the works 
are fairly well employed on old or long-standing orders. 


Sulphate of Ammonia.—There is still an occasional 
brisk demand for sulphate of ammonia, even for forward 
delivery. Very frequently the price of really good stuff 
is quoted at 11/. 7s. 6d. per ton. Last week’s shipments 
were reported at 675 tons. 


Institution of Engineers and Shipbuilders in Scotland, 
—An ang meeting of this Institution was held last 
night, Mr. W. Foulis, M. Inst. C.E., president, in the 
chair. There was a large attendance. The first business 
was &@ new poo Mr. J. Foster <oe on *‘ Rudders.” 
The paper dealt with the various pes of rudders that have 

rom time to time been adopted. That of Messrs. Doxford, 
of Sunderland, with which nearly forty vessels have been 
fitted, was chosen as the most characteristic rudder of 
last century. The discussion which followed was taken 
in by Mr. James Hamilton, Mr. Scott Granger, 

[r. John Reid, and Mr. MacNicol, and the further 
discussion of the paper was adjourned to next meeting. 
r. F, J. Rowan followed with a paper on “ Producer 
Gas and its Use in Engineering and Shipbuilding.” This 
mere was illustrated by means of fully thirty lantern 
slides, showing the gas producers from that of Bischof, 
which dates back to 1839, and Ebelmen’s, of date 1840, 
and bringing us down to Mond’s and Dufi’s producers. In 
many cases these produc21s were shown aszociated with the 
furnacesin which the heat of the producergasis used. After 
Mr. Rowan had spoken in detail in reference to the furnaces 
and to the power got from the producer-gas, he strongly 
advocated the use of gaseous fuel, remarking that since 
large pag has engines have been successfully made, the 
field become vastly wider, and the employment of 
producers using bituminous coal slack, combined with 
appliances for the removal of tar and dust from the gases, 
and in some cases with plant for the recovery of ammonia, 
as sul ery from the nitrogen, has become an accom- 

fact. 


Glasgow University Engineering Society.—A meeting 
of theabove society was held on Thursday February 13, 


he market was | j; 





Professor Barr occupying the chair. A lecture on 
**George Stephenson” was delivered az, svotemee 7. 
Hudson Beare, B.Sc., A.M.I.C.E., of Edinburgh Uni- 
versity. Professor Beare strongly recommended study 
of the lives of the great engineers, as well as of their works, 
He then gave a most interesting account of the training, 
difficulties, and successes of Stephenson, the father of the 
locomotive. On Saturday, February 15, the members 
visited Dumbarton, on the invitation of the honorary 
president, Mr. Archibald Denny, M.IN.A, M.I.C.E, 
They first went through the engine and boiler shops 
of Messrs. Denny and Co. Then they —— to the 
shipbuilding of Messrs, William ny Brothers, 
They were shown all round the yard, and were very 
interested in the work they saw there, especially in the 
new turbine steamer, Queen Alexandra, on the stocks, 
The Scotia, a steamer just completed for service between 
Holyhead and Dublin, was next visited. She is fitted 
out in the most modern style, and the fine cabinetwork 
attracted great attention. Then the experimental tavk 
was shown, and the ingenious contrivances for manu- 
facturing and testing the ships’ models were explained. 
The testing car was shown running with a model attached, 
Lunch was then served. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers, Sons, and Maxim, Limited.—A special meet- 
ing of the shareholders in the above company was held 
on Thursday last at the River Don Works, Sheffield, for 
the pur of confirming the resolutions passed at the 
extraordinary meeting on January 28, in relation to the 
acquirement by the company of half the ordinary shares 
in William Beardmore and Co., of Glasgow. Mr. T. EF. 
Vickers presided, and the resolutions were confirmed by 
a unanimous vote. The arrangement with William Beard- 
more and Co. provides for the issue of 400,000 new ordi- 
nary shares of 1/. each in Vickers, Sons, and Maxim, 
Limited, to Mr. William Beardmore, and for the transfer 
of a half share in the Beardmore concern to the Vickers 
Company. ~Mr. Albert Vickers and Lieutenant Dawson, 
directors of the Vickers wm A become directors of 
the Beardmore Company, an tr. William Beardmore 
will join the board of Vickers, Sons, and Maxim. 


Brown, Bayley’s Stecl Works, Limitd.—At a meeting 
of the directors of this company, held on Friday, it was 
decided to recommend tke payment cf a dividend of 
124 per cent., which, with the interim dividend paid in 
July last, would amount to 174 per cent. for the year. 
This would leave a balance of 97801. 4s. 11d. to carry 
forward to the current year’s account. 


Barnsley Chamber of Commerce.—The annual meeting 
of the above chamber was held on Tuesday, when Mr. W. 
Batty was re-elected president. The balance-sheet 
showed a balance in hand of 95/. On the suggestion of 
the Associated Chambers of Commerce, the Barnsley 
Chamber nominated the following witnesses for hearing 
before the Royal Commission on Coal Supply: The 
President ; Messrs. C. E. Rhodes, Rotherham ; Jonathan 
Longbotham, Wakefield; H. S. Childe, Wakefield; 
G. B. Walker, Tankersley ; Ralph Richardson, Barrow; 
T. W. H. Mitchell, Barnsley ; H. B. Nash, Barnsley ; 
W. H. Chambers, Denaby ; and J. J. Addy, Carlton. 


Iron ard Steel.—A few of the firms engaged in the 
steel and tool trades, with wide connections at home and 
abroad report, that an upward movement in busin¢s3 bas 
recently set in. Very fair lines for crucible steel for 
foreign markets have been placed during the week, and 
from inquiries now in progress many more are expected 
tofollow. This is partly attributed to the fact that there 
is almost a famine of material in America, and consumers, 
who might have gone there, are looking for suppl'es 
here, Phere is a very heavy demand for edge tools, 
both with the home and foreign markets, and the manu- 
facturers of spades, shovels, and similar excavating tools 
are very busy, a very large contract having just 1e- 
cently come to the city. Business at the rolling mills, 
tilts, and forges is very quiet, and with only one or two 
exceptions short time is being worked. The demand for 
wire rods is only emal!, Swedish makers monopolising 
much of this branch of trade. Owing to the few day» 
frost there has been a spurt in the demand for skates, but 
the move would have been of much more advantage had 
it come earlier in the season. 


South Yorkshire Coal Trade.—There has been a full 
output of coal during the week, and trade has continued 

ood, without being brisk. or the best qualities of 
fousehold coal there is a ready market, chiefly on Londoa 
account ; but business is not quite so brisk as it has ruled 
during the past fortnight. Prices remain unaltered. In 
steam coal trade is a little disappointing, sbipping orders 
still being few and light. The railway companies, however, 
are drawing full supplies, and this steadies the market. 
Local business with the large manufacturing firms 1s 
dragging, much less fuel going into the works in conse- 
quence cf the depression. Coke is selling a little more 
readily. Thereis no change in quotations. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIppLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was & 
fairly numerous gathering at the weekly market, an 
quotations for pig iron were very strong, but the amount 
of business transacted was not very large, buyers 
hesitating to pay the advanced rates asked. by seller. 
More inquiries’ from America were reported, ‘7 

we did not hear of them leading to business. No. 
g-m.b, Cleveland pig iron was fully 47s. ab prompt 
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f.0.b. delivery, and a few lots changed hands at 
that figure, though several of the makers held out for 
47s. 3d. No.1 Cleveland pig was 483. 6d.; No. 4 foundry, 
463.; grey forge, 45s. 6d.; mottled, 453.; and white, 
443,6d. The demand for East Coast hematite pig was not 
large, but quotations were somewhat firmer. Nos, 1, 2, 
and 3 realised 55s.; and some sellers asked 55s. 3d. 
No. 1 was 55s. 6d.; and No. 4 about 533, The 

rice of rubio ore ranged from 15s. 3d. to 15. 6d. ex-ship 
Tees. To-day the market was again strong. Quotations 





for ordinary Cleveland iron were unaltered, but i 
hematite was stiffer, the general rate named for mixed 
numbers being 55s. 6d., whilst No. 1 was advanced to 56s. 
The principal cause of the improved prices is the smart 
advance in Middlesbrough warrants, but several traders 
declare that there is also a genuine improvement in the 
demand for iron. Inquiries on American account have 
been fairly numerous of late, but they have not led to 
much business. 


Manufactured Iron and Steel.—These two important 
branches cf the staple industry are in anything but a 
satisfactory state. Orders are scarce and quotations are 
weak. Common iron bars are 6/.; steel ship-plates, 
Bl. 12s. 6d. ; and steel ship-angles, 5/. 103.—all less 24 per 
cent. Heavy steel rails are 5/., and cast-iron chairs 
31, 7s. 6d.—both ned at works. 


Trade on Tces-side.—At an ordinary time there would 
be nothing cf special interest in an announcement to the 
effect that a shibuilding firm had secured orders for new 
ships. But coming as it does ab a time when the ship- 
ping trade is slack, and companies are reporting the 
scarcity of fresh orders, it will be gratifying to learn 
that the firm of Messrs. Craig, Taylor, and Co., of 
Thornaby-on-Tees, have just booked orders for two new 
steamers for Messrs. A. C. De Frietas and Oo., of 
Hamburg, for carrying merchandise and passengers. It 
is all the more pleasing to know that the fe “— 
engines with which the vessels will be supplied will be 
built at Blair’s Engineering Works, Stockton-on-Tees, 
where batches of men have recently been paid off in con- 
sequence of depression in trade. Abt Messrs. Ropner 
and Son’s, the principal shipbuilding works in Stockton 
and Thornaby, an order has not been booked for several 
months. 

Arbitration Award.—Messrs. J. R. Winpenny and 
James Cox, secretaries to the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade 
of the North of England, have received from Sir David 
Dale his award in the question relating to the Jarrow 
36-in. bar and angle mill, which was submitted for his 
adjudication. The award reads: ‘‘I have carefully con- 
sidered the evidence laid before me at the meeting of the 
Standing Committee, held on January 24 last, and I am of 
opinion that an increase in the number of shifts worked 
by the mill does not fall within the proviso in the agree- 
ment ‘ for a re-arrangement of rates should the present 
conditions of working be altered.’ On that ground, there- 
fore, the claim of Palmer’s Shipbuilding and Iron Com- 
pany, Limited, cannot be maintained.” 


Coal and Coke.—Fuel is easier. Average blastfurnace 
coke is row 14s. 3d. to 14. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has exhibited rather a 
stronger tone. The best descriptions have made 14s. 3d. 
to 14s. 9d. per ton, while secondary qualities have brought 
13s. 6d. to 14s. per ton. Household coal has also been 
in good demand ; No. 3 Rhondda large has made 15s. 

r ton. Patent fuel has shown no quotable change. 

oundry coke has realised 21s. to 22s. 6d. per ton, 
and furnace ditto 18. to 19s. per ton. As regards 
iron ore, the best rubio has ag 14s. 3d. per ton, 
while Tafna has made 15s. to 15s. 3d. per ton. 


Barry.—The imports and exports from Barry last year 
attained a record of 8,085,417 tons. The corresponding 
aggregate for 1900 was 7,486,996 tons; for 1899, 7,489,317 
tons ; for 1898, 4,551,399 tons; for 1897, 6,107,604 tons; 
for 1895, 5.266,548 tons; for 1894, 5,067,014 tons; for 
for 1893, 4,362,577 tons; and for 1892, 4,283,629 tons. 
a A agpe! of _ exported 7 Barry last year was 

815, ons; the correspondin ry w 
7198858 tone ponding total for 1900 was 

South Welsh Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in January were as 
follows : Foreign, 1,560,098 tons; coastwise, 323,874 tons; 
total, 1,883,972 tons. The exports of iron and steel for 
the month were 3457 tons; of coke, 9625 tons; and of 
pa fuel, 83,384 tons. The shipments of coal, foreign 
rom Cardiff last month were 1,148,681 tons, as compared 
with 1,208,261 tons in January, 1901; the shipments 
Coastwise were 185,144 tons, as compared with 184,330 
tons. The shipments, foreign, from Newport last 
month were 220,308 tons, as compared with 287,975 tons ; 
The is 77,134 tons, as compared with 56,905 tons. 
Ly shipments, foreign, from Swansea last month were 
ia toy tons, as compared with 132,627 tons ; coastwice, 

163 tons, as compared with 34,587 tons. The ship- 
ments, foreign, from Neath last month were 7390 tons, 
Sape ared with nil ; coastwiee, 16,708 tons, as compared 

nil. The shipments, foreign, from Port Talbot last 
month were 14,085 tons, as compared with 30;390 tons; 
Coastwise, 18,035 tons, as compared with 8179 tons. The 


shipments foreign, from Llanelly lasb mon 
q th were 14,135 
8, a8 Compare ‘wit 14,01 H i 
to = h 14,015 tons ; coastwise, 7690 tons, 


More Welsh Coal.—Messrs. Jenki 
struck a seath of anthracite coal at uae wae Lian = 


The cosl is 3 ft. thi i 
tikking hes bows, penne of excellent quality. A large 








The Manacles—The Falmouth Chamber of Commerce 
recently drew the attention of the Elder Brethren 
of the Trinity to the facth that the dangers to naviga- 
tion in the neighbourhood of the Manacles Rocks 
were again proved by the stranding of the barque Glen- 
beroie. The chamber suggested that an inquiry should 
be held into the need of marking the rocks by a lighthouse 
or lightship. A letter has been received by the secretary 
of the Chamber stating that it has been decided, as the 
result of a conference between representatives of the 


ocal | Board of Trade, an advisory Committee of shipowners, 


and the Elder Brethren of the Trinity, to place a Rae 
a buoy at the Manacles in place of an existing 
uoy. 

Abercarn.—The Abercarn tin works, which have been 
closed for about twelve months, and which were formerly 
carried on by Mr. Watkin Thomas, of Newport, are to be 
restarted at once by a company which has been formed. 


Dowlais.—The production of steel rails is being activel 
carried on at the Goat Mill, where orders for Indian rail- 
ways, as well as others on home and colonial account, are 
having close attention. A deal of Spanish iron ore 
has been imported of late. r. E. Carlisle, of Working- 
ton (formerly general manager at the Ebbw Vale Iron 
and Steel Works) has entered upon his duties as deputy 
manager at Dowlais, in succession to Mr. A. Bowen, who 
is retiring into private life. It is expected that as from 
March 1 Mr. W. Evans, general manager of the Cyfarthfa 
Works, will control both the Dowlais and Cyfarthfa under- 
takings. 

Bristol and Canada.—Following up a recent deputation 
to Lord Strathcona, the Bristol Chamber of Commerce 
has forwarded to the Canadian High Commissioner a 
communication setting forth the claims of Bristol to be 
the terminal port for a —— Canadian fast mail 
service. It is argued thatin the two important elements 
of speed and safety Bristol has paramount advantages, 
that as a distributing centre it is exceptionally well 
situated, and that its proximity to great manufacturing 
districts in the Midlands renders it the most convenient 
port for the shipment of return cargoes. 





MISCELLANEA. 
Tae Association of Technical Institutions, at their 


last general meeting, passed resolutions strongly approv- | bj 


ing of the general principles on which the Education Bill 
of 1901 was based, and expressed the hope that a Bill on 
similar lines will be carried during the present session 
of Parliament. 

A paper on ‘‘ Oil Engines” was read by Mr. F’. Rogers, 
B.Se., ab a recent meeting of the Liverpool Engineering 
Society. Special attention was directed to the Diesel 
engine, the more recent types of which were stated to 
give 1 brake horse-power per hour for a consumption of 
but 0.4L Ib. of oil of a specific gravity of 0.918. 


The traffic receipts for the week ending February 9 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,676,272/., which was earned on 20,114} 
miles. For the corresponding week in 1901, the receipts 
of the same lines amounted to 1,606,702/., with 19,9 
miles open. There was thus an increase of 69,5707. in the 
receipts, and an increase of 131? in the mileage. 


The Trade and Navigation returns for January 
show imports amounting to 50,131,348/., an increase of 
4,143,832/., or 9.0 per cent., on the corresponding month 
of 1900, the exports omonanny B 24,254 574/., a decrease 
of 498,957/7., or 2 per cent. The value of the iron and 
steel exports was 2,103,174/., against 2,185,776/., a decrease 
of 3.7 per cent.; and of the coal and coke exports 
2,091,3317., against 2,612,377/., a decrease of 19.9 per cent. 


The mineral wealth of British Columbia is well shown by 
an interim report on the output of its mines last year just 

ublished by the provincial mineralogist, The minerals 
isted include gold, silver, copper, lead, and coal. Of gold 
about 270,000 oz. were -apenee last year, together with 
4,685,606 oz, of silver. The copper productions amounted 
to nearly 14,000 tons, and that of lead to about 22,500 to 
whilst of coal over 14 million tons were raised. The tot 
value of the mineral production is 25 per cent. more than 
in the previous year, 


Ten years ago the largest eye-bars used in American } p, 


bridges had usually a section measuring 8 in. by 2 in. 
Some specifications then in vogue, indeed, entirely pro- 
hibited the use of a larger size than that just mentioned, 
though at the date named a few 10-in. by 2-in. eye- 
bars had been successfully used in special cases. As 
showing the growth in size of such bars during the 
decade, we note that the Phenix Bridge Company, 
of Pheenixville, Pa., have recently tested to destruction 
a steel eye-bar meaauring 15in. by 2in., which was one 
of a set about to be used in the construction of a great 
1800-ft. cantilever span over the St. Lawrence, av Quebec. 
The eye of the bar measured 32 in. in diameter, and was 
bored to take a 12-in. pin. It broke in the body under a 
load of about 670 tons, the stress per square inch at 
rupture being 50,160 lb. per square inch, and the elastic 
limit 28,000 lb. per squareinch. The elongation in 8 ft. was 
25.63 per cent., and the reduction of area at fracture 
52.9 per cent. The pin-hole elongated 5.26 in. before the 
bar gave way. 


Many years ago Graham showed that the viscosity of 
@ gas augmented with its temperature, and consequently 
the rate at which it escaped from a capillary orifice under 
a given head diminished as the temperature rese. Several 
instruments have been devised to make use of this fact as 
the basis of a measurement of high temperatures, and in 
a recent communication to the Société de a a 
simple apparatus of this kind is described by M. Andié Job. 
The apparatus in question consists of a water voltameter, 





in which the hydrogen liberated is sent to waste, whilst 


the oxygen can escape only agh one or other of two 
capillary orifices. A simple water-gauge shows the pressure 
under which the flow takes place. The two orifices are 
adjusted so that when the is being liberated at a 
constant speed, the head indicated in the gauge is the 
same whichever orifice is used, provided the two are at 
the same temperature. If then one is placed in a 
furnace whilst the other is maintained at ordinary 
temperatures, the head indicated by the water-gauge 
will be greater when the hob orifice is used than 
where the cold one is, and experiment kas shown that the 
ratio of the water-gauge readings under these conditions 
is strictly proportional to the absolute temperature, 80 
that the graduation and standardisation of the instruments 
is very simply performed. The capillary orifice, which 
is unheated, can be made of any suitable material, but 
the other must be capable of standing very high tem- 
peratures. M. Job uses for this a porcelain tube of 
about ,!,-in. bore, obstructed by a loosely-fitting platinum 
wire. ‘The annular space between this wire and the tube 
constitutes the necessary capillary opening. 

Some eg of the smokeless powder used in the 
United States Navy are given by Lieutenant Strauss, 
U.8.N., in a recent issue of the Proceedings of the 
United States Naval Institute. This powder is made 
by dissolving three parts by weight of soluble nitro- 
cellulose in a mixture of two ts of ethyl-ether with 
one part of ethyl-alcohol. be solution is completed 
under a pressure of 200 Ib. per square inch, and it has then 
the consistency of dough, and is ucent in small 
masses. It is next pressed into suitable grains, and 
nearly all the solvent evaporated off, though in its 
final state it still contains about 2 per cent. of alcohol. 
The gun-cotton used contains from 12.44 to 12.80 per cent. 
of nitrogen. Cotton nitrified above the higher of these 
limits is stated to be unsuitable, as it is not sufficiently 
solable in the ether-alcohol solution. It can, it is true, be 
dissolved in acetone ; but the colloid left on evaporating 
off this solvent is brittle, and would therefore be liable 
to break up in the gun. As manufactured, the grains of 
the Navy smokeless powder are about as hard as horn, 
but not so tough. Particles will explode on being struck 
by a hammer, but only the portion actually struck 
explodes. The powder ignites at 180 deg. Cent., which 
is much below the temperature required to fire common 
black or brown powder. Ib is, neverth much less 
inflammable than these, and in using it in ordnance it is 
necessary to add a certain proportion of fine-grained black 
powder to ensure proper inflammation of the charge. In 
the case of a 6-in. gun at least 100 grammes of black powder 
are needed, and with a 13-in. gun 14 lb. of such powder. 
This black powder produces a certain quantity of anus 
on firing. 

The Belleisle, hulk, which has bzen specially fitted up 
for experiments, was on Tuesday fired into off Bem- 
bridge, Isle of Wight, by the gunboats Pincher, mount- 
ing a 9.2.in. gun, and the Comet, armed with a6-in. gun. 
A 20-ft. section of the Belleisle on each bow had been 
fitted with a type of plate manufactured by Messrs. 
Cammell and Co., of Sheffield, the principal feature 
of the plate being that it was only partially Krupped, 
in order to ascertain the elasticity and resistance of a 
plate made under these conditions. In thickness, the 
6-in. plate on the starboard side of the Belleisle repre- 
sented the armour of the Drake class of cruiser, and 
the 4-in. plate on me. gee side the armour of the 
‘county ” class. Internally, the ship in the armoured 
section was fitted with bunkerz, transverse bulkheads, and 
other supports such as would be found in the armoured 
area of seagoing ships. The new form cf lyddite, as well 
as armour-piercing projectile, and common shell, were 
used, and the utmost precautions were taken to police 
the vicinity, both ashore and afloat, in order to prevent 
unauthorised persons from coming within a clear view of 
the operations. In all ten rounds were fired, the 6.in. 
plate being first attacked. Two rounds were fired from 
the 6-in. gun, followed by two rounds from the more 
powerful weapon, and after each pair of rounds the ship 
was visited by the Lords of the Admiralty, and photo- 
graphs were taken. The Belleisle was moored broadside 
on to the shore, and after the thicker plate had been tried 
the wo J was turned round, and the port side was fired 
into, when again both guns were hy As far as could 
seen from the shore, the concussion at each round was 
80 great as to cause considerable débris, and ultimately it 
looked as though the 9.2-in. gun had penetrated the 4-in. 
plate, as the vessel appeared to be sinking. She was 
drawing 15 ft., and had only 16 ft. of water under her; 
so that when a party of bluejackets had gone on board 
and patched up the leaks, it was found possible, with the 
extra provision of collision mats, to tow her back to 
Portsmouth, 





Tae InstiTuTION oF Civit Encinzers.—Sir William 
Roberts- Austen, K.C.B., will deliver the tenth ‘‘ James 
Forrest” lecture, on ‘‘ Metallurgy in Relation to Engi- 
neering,” at the Institution of Civil Eogineers, on Wed- 
nesday, April 23, the date having been unavoidably 
altered from that originally pfioorstee 





AGRICULTURAL ENGINEs.—The exports of agricultural 
engines in January showed a somewhat appreciable 
falling off as compared with the corresponding months 
of 1901 and 1900. The aggregate value of the exports 
last month was only 16,481/., as compared with 45,488/. 
in January, 1901, and 38,3127. in January, 1900. The 
value of the engines exported to Evro countries 
figured in these totals for 10,014/., 29,6371, and 22,5537. 
respectively. The value of the exports to Australasia in 





January was 1580/., as compared with 4253/. in J 
1901, and 1403/. in ‘January, 1900, eer 
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ENGINEERS, 


CONSTRUCTED BY MESSRS. RUSHWORTH AND CO., 


(For Description, see Page 247.) 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, February 
21, the fifty-fifth annual general meeting will be held. The Chair 
will be taken at 8 o’clock by the President. The annual report of 
the Council will be presented to the meeting. Papers: The dis- 
cussion on “‘ Modern Machine Methods” will be concluded, and 
the author, Mr. H. F. L. Orcutt, will reply. If time permits, the 
following four short papers on the fencing of different kinds of 
machinery will be presented, with a view to their being collec- 
tively discussed on Friday, March 21: ‘‘ Fencing of Steam and 
Gas-Engines,” by Mr. Henry D. Marshall, Member of Council. 
‘Fencing or Guarding Machinery used in Textile Factories,” by 
Mr. Samuel R. Platt, Member of Council. ‘‘ Protection of Lift- 
Shafts, and Safety Devices in connection with Lift-Doors and Con- 
trolling Gear,” y Mr. Henry C. Walker, Member, of London. 
z ane Machine Tools,” by Mr. W. H. Johnson, of Man- 
chester. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Saturday, February 22, at 6 p.m., in the Lecture Theatre, 
Technical College, Hart-road, West Hartlepool. The discussion 
on Mr. E. C. Chaston’s paper on ‘‘ The Ballasting of Modern Tramp 
Steamers’ ‘will be resumed Discussion on Mr. F. J. Warburton’s 
r on ‘* Some Notes on Steam Turbines.” Mr. D. B. Morison 
will reply to the discussion on his paper on ‘ The Present Un- 
satisfactory Condition of the Engineer Branch of H.M. Navy.” 
The President, on behalf of the Council, will submit a memorandum 
to the meeting as embodying the conclusions arrived at by the 
North-East Coast Institution of Engineers and Shipbuilders on the 
question of ‘‘ Naval Engineers and Naval Efficiency.” Paper on 
** Passenger Accommodation in Steamships,” by Mr. M. C. James. 

Society or Arts.—Monday, February 24, at 8 p.m. Cantor 
lectures: ‘‘ Personal Jewellery from Prehistoric Times,” by Mr. 
Cyril Davenport, F.S.A. Three lectures.—Lecture III.—Wednes- 
day, February 26, at 8 p.m. ‘‘ Recent Inventions in Weaving 
Machinery,” by Professor Roberts Beaumont, M.I. Mech. E. Sir 
Owen Roberts, D.C.L., will preside.—Thursday, February 27, at 
4.30 p.m. Indian Section. ‘‘The Industrial Development of 
India,” by Mr. Nilkanth B. Wagle, B.A. The Earl of Hardwicke 
will preside. 

INSTITUTE OF MARINE ENGINEERS.—Monday, February 24, at 
8 p.m. Adjourned discussion on ‘‘ Some Boiler Defects and Sug- 
gested Remedies.” 

Tue Surveyors’ InstituTIoN.—Monday, February 24,' when a 
wee will be read by Mr. Rowland Berkeley (Associate), entitled 
** Electric Railways and Street Compensations.” The Chair will 
be taken at 8 o’clock. 

THe INSTITUTION OF CiviL ENGINEERS.—Tuesday, February 25, 
at 8p.m. Paper to be further discussed : ‘‘ Electrical Traction 
on Railways,” by Messrs. W. M. Mordey and Bernard M. Jenkin, 
M. Inst. C.E.—Studente’ meeting, Friday, February 28, at 8 p.m. 
Paper to be read: ‘‘ Indicating High-Speed Steam Engines,” by 
Mr. A. M. Arter, Stud. Inst. C.E. Mr. Bryan Donkin, M. Inst. 
U.E., in the Chair. 

THE INSTITUTION OF ELECTRICAL ENGINSERS.—Thuraday, February 
27, at 8 p.m., at the Institution of Civil Engineers. ‘‘ Electric 
Shock, and islation thereon,” by Major-General C. E. Webber, 

-B., R.E., Past-President. ‘‘ Electric Shocks,” by Mr. F. B. 
Aspinall, Member. ‘‘ ElectricShocks at 500 Volts,” by Mr. A. P. 
Trotter, Member. (Illustrated by a demonstration at 500 volts.) 

Royal InstrTvTION OF GREAT BritaIn.—Friday, February 28, at 
9 o’clock. Professor Henry A. Miers, M.A., D.Sc., F.R.S., on 
**Gold-Mining in Klondyke. Afternoon lectures next week, at 
8 o’clock :—Tuesday, February 25, Mr. William Napier Shaw, 
M.A., F.R.S., on ‘The Temperature of the Atmosphere: its 
ture I.).—Thursday, Feb 
27, Sir Henry Oraik, K.C.B., M.A., LL.D., on ‘‘ Scotland’s Contri- 
bution to the Empire.” (Lecture I.).—Saturday, March 1, the 
Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., Sc.D., F.B.S., 
M.R.L., Professor of Natural Philosophy, R.I., on ‘‘ Some Elec- 
trical Developments.” (Lecture III. 
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THE NAVY ESTIMATES. 
THe Navy Estimates, together with the First 
Lord of the Admiralty’s annual statement, have 


1| been issued within the last few days, at an earlier 


date than is usual. In the Table which we give on 
the next page the amounts of the various votes are 
stated for the financial year which will commence on 
April 1 next, and for the previous five years. It will 
be seen how steadily our naval expenditure has been 
growing. It is a fact which may be regretted from 
an economic point of view, but economical con- 


| ployed in times of peace, so that 





siderations must give way when national safety is 
at stake, and a strong navy is n for the 
security of the nation and the holding together of 
the Empire. 

It is some consolation, even from an economic 
point of view, to notice that one of the great sources 
of increase in the Navy Estimates is in the ship- 
building vote, No. 8; and here, again, it is an 


°£| additional source of satisfaction that the increase 


is chiefly in the contract work section. Although it 
is necessary to keep the Royal ——— well em- 
ey may be in 
a proper state of organisation if war come suddenly, 
it is most advantageous to the shipbuilding. and 
marine engineering industry that, as money must be 
spent on warships, it should be spent in private 
yards and workshops. These are considerations 
that the Board of Admiralty would say do not 
come within their province. Their mandate from 
the country is to provide the most efficient nav 
that the sum allotted to them by Parliament will 
rmit, and no trade considerations should enter 
into their calculations. It is well to remember, 
however, that the efficiency of the Navy is directl 
dependent on the shipbuilding and marine engi- 
neering industries, for a navy such as ours could 
not be supported by a country in which those indus- 
tries did not flourish. The inevitable course of events 
have led to a diminution of foreign orders for war- 
ships, a trade that has been a great source of 
strength in this country in the past, and it is there- 
fore more incumbent that British war-vessels 
should be constructed in private yards, in order 
that these may be practised in the productionof such 
craft, and thus be readily available in the day of 


need. 

The personnel of the Navy is to be increased by 
3875 ; the addition to Vote 1 over last year being 
202,0007. For the six millions, approximately, 
that are to be spent on ‘‘ wages,” the country will 
command, afloat or ashore, the services of 21 
admirals, 5 commodores, 150 captains, 223 com- 
manders, 1208 lieutenants, 478 sub-lieutenants, 
11 staff captains, 15 staff commanders, 17 chief 
officers, 11 senior mates of cruisers, and 93 chief 
gunners and boatswains. Without counting the 
admirals, this gives a total of 2211 commis- 
sioned officers of the executive and navigating 
branches. It is rather more than double the 
number of engineer officers, even including the 
Engineer-in-Chief of the Fleet at one end of 
the list, and the temporary-service assistant 
engineers at the other. The numbers are as fol- 
lows: 1 engineer-in-chief, 7 chief inspectors of 
machinery, 13 inspectors of machinery, 320 fleet, 
staff, and chief engineers, 392 engineers, 267 
assistant engineers, and 13 temporary service 
assistant engineers ; or 1013 engineer officers in all. 
Under other heads in the superior branches are 156 
chaplains, 440 medical officers, 393 accountant 
officers, and 20 chief carpenters, who are classed 
with the commissioned officers as artisan officers. 
Among the ‘‘subordinate officers” are 594 mid- 
shipmen and 340 naval cadets, or 947 in all in the 
executive branch ; but there are but 187 engineer 
students in the engineer branch. There are 1677 
warrant officers, of which 1220 are gunners and 
boatswains, 240 carpenters, and 200 are artificer 
engineers. Petty officers, seamen, &c., are in- 
cluded under one head and amount to 79,222, 
There are nearly 20,000 Royal Marines and over 
4C00 coastguards. 

The circumstance that will appeal most strongly 
to our readers in the above enumeration will be the 
meagre nature of the engine-room complements ; 
more especially in regard to ‘those coming forward. 
We have given the particulars under Vote 1 in 
somewhat fuller detail than usual, because they 
illustrate the importance and necessity of the paper 
——- read by Mr. Morison, which we com- 
mented upon in our article of last week, and which 
we finish printing in full in our present issue. 

In the face of the increase in numbers, it may 
seem ungracious to find fault, but the question of 
manning the Navy has been so neglected by 
Boards of Admiralty—one may say from time 
immemorial—that the subject is one of ve 
national danger. The executive officers (and the 
numbers even in this branch are far from sufficient) 
exceed the engineer officers by more than two to 
one, and yet the increase over last year in the 
former branch is over four to one as compared to 
the latter. We quite recognise that this is owing 
to the inability to get engineers into the Service ; 
but that, again, is simply due to the fact that 
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Vote. YEAR. 





ErrectivE SERVICES. 


Royal Marines aie oe be 
Victualling and clothing for the Navy 
Medical establishments and services 

| MartialLaw.. - s 5s 
Educational services .. 
Scientific services e se 
Royal Naval Reserves. . on - a 
Shipbuilding, repairs, ard maintenance : 
Section I.—Personnel .. es “s 
» 11.—Matériel .. 
»» 1f1.—Contract work 
9 Naval a: maments ° - ee os os ° 
10 Works, Luildings, and repairs at home and abro>d 
ll Miscellaneous ¢ ffective services ey: me 
12 Admiralty Office oe - 


WaT orm OO ~ 


Total cffective services .. 
Non-EFFEcTiVE SERVICES. 
13 malbey reserved, and retired pay 
1 Naval and marine pensione, &c. .. 
15 Civil pensions and gratuities 
Total non-effective services 
Extra Estimate. 


16 
able under .. es 


Grand total 


| Woges of officers, teamen, and boys, coattguard, ard 


Additional force in Australasian waters—anvuity pay- 


.. 22,838,000 |23,778,400 


Tarte SHowinc Net Amount or Vorss ror Navy ESTIMATES FOR THE CoMING AND Five Previous YEARS. 


7 tee Ebene { 
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the engineering branch is made so unattractive 
that very few now care to enter it. 

In the shipbuilding vote (Vote 8), we find there 
is a net decrease, as compared to last year, of 
22,5001. in the personnel section, and of 493,800I. 
in the matériel section of dockyard work. In the 
former division the reductionis dueto the lesser sums 

id for wages of men in home dockyards, which are 
58,7551. less than last year. In all other items 
there is an increase. The naval yards abroad, 
however, show the greatest rise over last year. 
This is to be eri remembering the growth of 
the Fleet and the additional care made necessary 
by the extension of machinery. In material the 
reduction on the last estimates are in timber, 
masts, &c., 5000/.*; metals and metal articles, 
626,3001. ; and yard coal, 21,0001. Under all other 
heads increased totals are shown. Electrical, 
torpedo, and other apparatus will cost 80,000I. 
more ; paint and stores, 62,000/.; and hemp and 
canvas 36,0001. more than in the previous esti- 
mates. For coal for the Fleet the Admiralty is 
estimated to save 10001. on last year; the total 
cost in the estimates under consideration being 
1,620, 0001. 

In the contract work under the shipbuilding vote 
there is an increase of 980,000l. in the estimates 
now brought forward over those of the year at 
present drawing to a close. The great bulk of 
this total is made up by the sum provided for 
pepeeee machinery, which is estimated to cost 

,287,330/. in 1902-3, as against 2,367,2361. for 
the year 1901-2, the difference being 920,0941. 
Auxiliary machinery is to cost 133,244/., an increase 
of 43,6761. The expenditure of these large sums in 
the marine engineering shops of the country should 
contribute to a substantial degree in keeping the 
establishments employed during a year that may 
not prove so prosperous as those which have im- 
mediately preceded it. In the hulls of contract- 
built ships there is a trifling falling off from the 
preceding estimates, in spite of the fact that one 
of the two battleships of the King Edward VII. 
class, which were, according to the programme for 
1901-2, to be built in Royal Dockyards, is to 
be given out to contract. Of the three vessels of 
this class, therefore, one is to be built in a dockyard 
and two in private yards. The total set apart for 
hulls of contract-built ships is 3,023, 9001., as against 
3,187,2301. of the previous estimates. Gun-mount- 
ings and air-compressing machinery will cost 
810,8481., an increase of 199,7981. on the previous 
year. Repairs and alterations to ships and machi- 
nery are estimated at 175,5211., a slight increase 
upon the previons year; the inspection of contract 
work costs 56,0001. both in the present and the 
last estimates ; and the Royal Reserve of merchant 
cruisers has the sum of 63,0001. set apart for it ; 
this being a notable increase on the previous esti- 
mates, when the sum was but 73131. 


* Appropriations in aid are not considered separately 


in dealing with sub-heads. These appropriations are | ¢h 
derived from various sources, such as minor sums re- 
ceived from the Indian Government or the Colonies, sale 
of old or surplus material, &c. They do not generally 
affect the totals to a serious extent. 





For the sum now proposed, 63,000/., the Admi- 
ralty will be able to command the services of three 
ships of the White Star line, including the Oceanic, 
of 17,274 tons gross and 28,000 indicated horse- 
power ; three Cunard ships, including the Cam- 
pania and Lucania, each of 13,000 tons gross and 
30,000 indicated horse-power ; four of the P. and 
O. Company ; two of the Orient line ; two of the 
Royal Mail Company ; one of the Pacific Steam- 
ship Company; and three of the Canadian and 
Pacific Railway Company. In addition to these 
ships the various companies engage to hold 31 other 
ocean liners at the disposition of the Admiralty 
without further subsidy. Among these are some 
notable vessels ; such as the White Star vessels, 
the Cymric, of 12,647 tons gross, and the Medic of 
11,985 tons ; the new Cunard ships, the Ivernia and 
Saxonia, each close on 14,000 tons and of 10,000 
indicated horse-power; as well as several other 
fine ocean liners of the other companies, including 
the old Himalaya, the marvel of her day, before 
the North Atlantic trade had grown to its present 
proportions, and its gigantic ferry-boats had over- 

owed all the handsome old ships in size and 
speed. Sixty-three thousand pounds does not 
appear a large sum to secure the right of pre- 
emption or hire as armed cruisers or transports o 
these forty-nine large and powerful vessels. 

There is one sub-head in the contract section 
of Vote 8 which we have not mentioned; it is 
that relating to ‘‘ Machinery for His Majesty’s 
Shore Establishments at Home and Abroad.” The 
sum set apart in the present estimates is 188,307 , 
which is 26,6931. less than the last estimates. The 
last four issues of the Naval Estimates have pro- 
vided about 700,0001. for machinery for the shore 
establishments. The sum seems a large one, and 
those who are acquainted with the dockyards 
may, perhaps, be inclined to wonder where it 
has all gone, so antiquated is much of the 
machinery in the Royal workshops. The outlay 
has, however, to be spread over a wide field. It 
includes not only the dockyards at home and 
abroad, but the victualling yards, naval hospitals, 
ordnance dépéts, marine barracks, &c.; in fact, 
anywhere where machinery is needed ashore. The 
vote has grown during the last few years in regard to 
this blend. In 1893-4 it was 32,5001., the next 
year it fell to 30,000/., the following was 45,000/., 
then 59,000/., and the next year again to 35,0001. 
These sums are inadequate to keep the plant of all 
our naval establishments up to date at a time 
when invention is so active, and every day almost 
brings forward some improved appliance which it 
would pay to adopt. One does not expect a 
Government establishment to be in the front rank 
in this respect ; State officials must walk warily ; 
but the antiquated appliances one sees in the Royal 
Dockyards must cost the taxpayer many thou- 
sands of pounds annually. Whether the 200,000/., 
which is now the standard for expenditure on 
plant for shore establishments, is sufficient for 
e@ purpose if the money were judiciously laid 
out, it is a little difficult to say. The sum is 
about 2% per cent. on the dockyard expendi- 
ture of the year. That, of course, is a very 





poor guide—apart from the fact that other estab- 
lishments than the dockyards are included; but 
as no valuation of the dockyard machinery jis 
made, it is gr to arrive at a just esti- 
mate. One only knows from observation that, 
as a general principle, dockyard plant has been 
allowed to run down lamentably and needs a deal 
of renewal. This is the result of preparing esti- 
mates to meet the popular fancy. New machinery 
does not bulk largely as an asset with the ‘man in 
the street”; he only counts battleships, cruisers, 
and, perhaps, destroyers, which have always been 
craft that have caught the popular fancy. 

The Naval Armaments Vote (Vote 9) is over half 
a million less than last year, being 3,356,4001. net. 
It has, however, risen in an unpleasant, but neces- 
sary manner of late years, as will be seen by the 
Table annexed. In the year 1890-1 it was less than 
a million and a half. Since then there has been a 
fairly steady rise, until, with the new century, 
there was a jump of over a million. The chief 
items in the present vote are 709,900l. for 
guns ; 1,619,5001. for projectiles and ammunition ; 
324,500]. for torpedoes and gun-cotton; and 
290,600/. for small-arms, maintenance of vessels, 
&c. Under the sub-head ‘‘ Guns,” payments are 
provided on account of seventeen 12-in. breech- 
loading wire guns to be completed during the year, 
and seven to be advanced ; six 9.2-in. breech-loading 
wire guns to be completed, and six to be advanced ; 
ten 7.5-in. guns to be advanced ; one hundred and 
eighty-eight 6-in. guns to be completed and sixty 
to be advanced ; and six hundred and five quick- 
firing guns below 6 in., and machine guns to be 
completed, thirty-three to be advanced. This 
gives a total cf 546 guns of all natures which 
have been ordered in prior financial years, 497 
of which are to be completed; and a total of 
386 to be ordered during the coming year, of which 
67 are to remain uncompleted at the end of the 
year. Details are not given in regard to ammuni- 
tion, torpedoes, &c., the lump sums being merely 
set forth. 

Turning to that part of the estimates which 
deals with the ‘‘ Programme of Works in Progress 
on Ships Building, &c.,” we find that a new battle- 
ship (No. 1) is to be laid down during the coming 
year at Portsmouth, and a new armoured cruiser 
(No. 1) at Pembroke. Following the example of 
recent years, no details of these vessels are set 
forth in the estimates, the columns supposed to be 
reserved for the enumeration of elements of design 
being filled with the statement, ‘‘ Design not yet 
settled.” These two vessels will, however, be 
little more than started during the forthcoming 
year, for but 68,755/. is to be spent on the battle- 
ship and 119,585/. on the cruiser; these figures 
including armament and ordnance stores. 

Of the contract-built ships to be ordered next 
year no more information is to be gleaned. There 
is to be, as already stated, one battleship (No. 2), 
one armoured cruiser (No. 2), two protected 
cruisers (Nos. 1 and 2), four scouts, nine torpedo- 
boat destroyers, and four torpedo-boats. None 
of these designs are settled, nor are the orders 
yet placed. Four more submarine boats are also 
to be ordered. Comparatively small sums are to 
be spent on these vessels during the coming year. 

It was customary at one time for the First 
Lord of the Admiralty to give particulars of 
new designs in his annual statement, but 
Lord Selborne does not appear to favour this 
plan. It is a procedure more desirable when 
the First Lord is in the House of Lords, as 
he then has no opportunity of speaking on the 

resentation of the estimates to Parliament. 

erhaps Mr. Arnold Forster will give some infor- 
mation to the House when the votes are discussed 
in Committee. We have, however, in the annual 
statement a few scattered details of interest, even 
though some of them are not ‘‘ news.” * 

Of the three new large battleships of the King 
Edward VII. class, two are to have Babcock and 
Wilcox boilers, whilst the third is to have a com- 
bination arrangement of two-fifths cylindrical and 
three-fifths Babcock and Wilcox boilers. We are 
thus in the Royal Navy to tread somewhat the 
same ground as has been already covered by the 
Dutch Navy, excepting that the Dutch authorities 
have shown more courage in a small- 
tube type of boiler; and it has been found 
to answer well. It will be remembered that 
the Dutch Admiralty, some years ago, placed 
a combined installation of Yarrow and cylindrical 
boilers in geome large cruisers. Since then they 
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have, as we recently stated, abandoned the shell 
boilers, and trusted wholly to the small-tube type, 
as modified for use in larger vessels. If, however, 
the engineering of our warships is to be controlled 
by a combination of committees and sensational 
newspaper critics, one cannot expect the Royal 
Navy to be quite in the front rank. 

Amongst other details bearing on the vexed 
water-tube boiler question we are told that the 
Niger, Gossamer, Jason, and Circe are being re- 
engined and re-boilered ; small-tube boilers are to 
be associated with light quick-running engines. 
Remembering the failures in the engineering of the 
torpedo gunboats generally, it is surprising that any 
yet remain to be refitted in this way; especially after 
the performance of the Speedy, built at Chiswick 
and having the Thornycroft water-tube boiler. The 
battleship Queen and the first-class cruiser Corn- 
wall are to be fitted with the Babcock and Wilcox 
boiler, whilst the first-class cruiser Berwick will 
have Niclausse boilers, and the second-class cruiser 
Encounter will have Diirr boilers, so as to make 
comparison with the Babcock and Wilcox boilers 
of the Challenger. 

It is not flattering to the national vanity that 
all these boilers are of foreign origin—French, 
German, and American. Of course, the Admiralty 
authorities would be much to blame were they not 
to select the boilers they consider the best suited 
for the purpose, and perhaps the reason that 
British designs are not selected is that British 
designers are too much in advance. Seeing that 
the characteristic English water-tube boilers are of 
the small-tube type, and that these afford the 
highest steam-generating efficiency in terms of 
weight and space occupied, and are, so far as one 
can judge by experiment, as economical in fuel as 
the large-tube type, it seems a pity that more bold- 
ness has not been displayed in adopting them ; 
at least, they might be put on an equality with a 
design that has been chiefly identified with land 
practice. The Medea, a third-class cruiser, is to 
be fitted with Yarrow boilers. 

The ships of the new Scout class, to which refer- 
ence has been made, are, apparently, to be a species 
of destroyer, but of a more substantial and sea- 
keeping character. The Admiralty do not propose 
to initiate designs ; ‘‘ but will invite the private 
shipbuilders of the country to give the Navy the 
benefit of their creative ingenuity by submitting 
designs to fulfil certain stated conditions.” This 
is a wise course; but it is to be hoped that the 
Board will insure to designers the benefit of their 
creative ingenuity and expenditure, for to prepare 
designs to fulfil stated conditions is no light task. 

The loss of the Cobra has undoubtedly produced 
a strong effect on the Admiralty—as, indeed, it 
was bound to do. We are told that the ten 
torpedo-boat destroyers in the new programme 
‘‘ will be of a modified type, of larger displacement, 
stronger construction, and with improved accom- 
modation for officers and crew.” We further learn 
that ‘‘the official trials will be made at the deep- 
load draught, a speed of 254 knots under this con- 
dition being specified.” No doubt the trial-trip 
speeds of torpedo craft have been fallacious as 
standards of service performance. Of course all trial 
trips are made, as far as possible, under ideal con- 
ditions in regard to crew, weather, and state of hull 
and machinery. These conditions are necessary 
in order to obtain a uniform basis of comparison ; 
and the naval officer who knows his business 
makes allowance for the less perfect conditions 
of service. So long as a uniform basis is obtained 
it should be the aim of those arranging these 
matters to bring the trial trip conditions to 
a3 close an approximation as possible to ordinary 
full-speed steaming. A mean should be observed 
in the official weights to be carried on trial. 
If the vessel is lighter than she is likely to 
be on s2rvice—if the equivalent weights of 
one age aa coal are less than the 

€! would probably ca when engaged in 
attack —then the dealgnie. will sina the 
trim of his vessel so as to give the best speed 
with a lighter load than the useful lading; for 
contractors naturally have trial-trip results chiefly 
- view. If, on the other hand, the trial load be 
the maximum, the average of probabilities will be 
a t the vessel will operate in warfare at a lighter 
a and she will therefore not be in trim for 
als best speed. _The question of handiness arises 
on 0 ne consideration, for these long light craft 
pecially neither steer well nor steam well if 


It is to be hoped also that the Admiralty will 
not be unduly frightened by the mishaps that 
have occurred through the giving way of the hulls 
of some of the destroyers, and insist on scantlings 
that are unnecessarily heavy. Although a few of 
these vessels have been shown, by practical ex- 
perience, to be too weak in construction for the 
work they had to do, others have been proved, 
both by calculation and by actual experience, to 
be strong and stiff enough for all emergencies. 
In the construction of a navy one cannot 
afford to make assurance too doubly sure; in 
war the danger that would arise from slower 
speed would be far more serious than the 
imagined risk of foundering through the breaking 
up of hull structure. We must not let our possible 
foes of the future beat us in speed. Torpedo craft 
must sail fairly close to the wind; the factor of 
safety should be ample, and no more. 

It is a matter for regret that the most ambitious 
of all the destroyers with ordinary engines—the 
Express—should, after so many trials, have failed 
to meet the expectations of her designers. She 
was built for 33 knots, but 31 has been as much 
as has been reached, and at that she has been 
accepted. After all, it is a remarkable result. The 
Arab, another of the ultra fast boats in design, will, 
it is said, be accepted at 31 knots, which is a knot 
less than was promised for her. It is satis- 
factory to learn that there will probably be 
built for the Navy two more destroyers with 
steam-turbine machinery, as well as a third- 
class cruiser. The latter will be the most interest- 
ing vessel of the three, for the problem of the 
highest power attainable in the hull with the least 
resistance has been fairly well studied ; but the 
introduction of the turbine machinery in a vessel 
of more ship-like structure will afford a valuable 
forecast of the extension of the steam-turbine to 
larger craft. The success of the Clyde passenger 
steamer King Edward has already done something 
in this direction, but the cruiser will be a proper 
sea-keeping ship. 

There are a few other matters in the First Lord’s 
statement that might be dealt with ; but as it will 
be necessary to return to the subject when the 
estimates come on for discussion in the House of 
Commons, we may leave their consideration for the 
present. 





THE WEBS OF PLATE GIRDERS. 


WE publish on another page of this issue an 
interesting article by Mr. Graham Gribble, in which 
attention is directed to the need for a revision of 
current theories as to the resistance of plate- 
girder webs. In the earlier days of iron bridge- 
building, direct experiment was largely relied on as 
a means of proportioning a girder ; but the advance 
of theoretical mechanics soon provided cheaper and 
more expeditious methods than this. So far as 
flange resistances are concerned, the theory early 
adopted has needed but little amendment, but to 
calculate the thickness of a web necessary if buck- 
ling is to be avoided has proved a much more diffi- 
cult problem; and we have little doubt that the 
adoption of the Rankine-Gordon column formula to 
this end has been a retrogade step, and there now 
seems a general consensus of opinion that webs 
are in matter of fact very much stiffer than they 
should be, were the use of this formula jus- 
tified. As a result, web plates have been made 
very much thicker than has really been necessary, 
and this in turn has contributed to the use of com- 
paratively shallow and uneconomical girders, which 
are not only much heavier than theyneed be to safely 
carry their loads, but in view of the greater amount 
of riveting required, cost more per ton to make. 
The need for modifying the current theories as to 
web resistance has been apparent to many observant 
engineers for some years. The question was raised 
by Sir Benjamin Baker at the Institution of Civil 
Engineers, about 1877, and particulars given of 
some experiments which clearly showed the need 
of a substantial revision of the existing theory. In 
these experiments a plate girder of 31 ft. 8 in. 
span, having a web 3 ft. 6 in. deep by } in. 
thick, divided into five panels, measuring each 
6 ft. 4 in., was subjected to a test by applying 
a load at the distance of 12 ft. 8 in. from one 
abutment. Not until this load reached 75 tons 
did the web give indications of failure, the shear 
being then no less than 4.3 tons per square inch. 
In a well-known pocket-book will be found a 


accordance with the Rankine-Gordon formula. In 
this Table a web, such as that just described, is rated 
only at $ ton per foot of depth, or as good for a 
shear of but 4 ton per square inch ; and Professor du 
Bois’ formula, quoted by Mr. Gribble, though some- 
what more generous, would still fix the limit of 
safety at a shear of but .235 ton per square inch. 
This experiment of Sir Benjamin Baker’s is the 
only one we have been able to find in which the 
web resistance of a girder has been under test. A 
fairly extensive series of experiments on riveted 
girders were carried out in the early eighties, on 
behalf of the Dutch Government ; but in these the 
web was so stout that failure always arose from 
fracture of the flanges. Nevertheless, a reaction 
against the excessive thickness often given to 
plate - girder webs has been manifest. Some 
engineers, like Mr. Waddell, have boldly aban- 
doned the use of any formula having relation 
to the buckling of a web-plate; whilst some 
American railway specifications have been based 
on the idea that a § web in railway girders of any 
usual proportions was equal to all requirements, 
and such webs have been stiffened only when the 
shear has exceeded 5000 Ib. per square inch. 
Thinner webs have not been favoured, since with 
thin plates the question of corrosion becomes of 
— 

he remarkable facts brought forward by Mr. 
Gribble concerning the Chepstow bridge emphasise 
the need for reform in our theories of web resist- 
ance. Some minor criticisms may be made on the 
actual figures given by Mr. Gribble, and on certain 
of his statements re existing theories ; but his main 
contention, that many engineers are using much 
thicker web plates than are necessary, can hardly 
be disputed. The actual value of the shear in 
the web at Chepstow is, perhaps, somewhat less 
than assumed by Mr. Gribble, since calculation 
shows that about one-sixth of the total shear is 
taken by the tubular upper flange itself ; and it is 
also conceivable that the web splices may act as 
stiffeners, thus reducing the effective length of the 
elementary column considered in the Rankine- 
Gordon formula; but even if we give the plate the 
benefit of this doubt, the safe load by the formula 
in ve would still be but 0.377 ton per square 
inch. 

That buckling may occur is indubitable, and it 
therefore seems hardly wise to entirely ignore the 
possibility, as is done by Mr. Waddell ; but it is 
no means easy to devise a satisfactory theory. The 
problem of the stability of a square plate having 
a uniform tension applied along two opposite 
edges, and a uniform compression along the 
other two, is closely allied to that of a web-plate 
under shear. The general solution of even this 
simpler problem seems, however, beyond the 
present reach of analysis; though, if the edges 
are maintained in the same plane, whatever 
the deformation of the plate, it can be shown 
that there is no tendency to buckle under any 
load, so long as the deformation is symmetrical 
about the centre of the plate. Moreover, whilst 
the general problem seems insoluble, it appears 
that the stiffness of the plate under such a load is 


proportional to - where | is the side of the square 


and ¢ the thickness of the plate. The shear produc- 
ing buckling in a web should therefore be 
2 

S=ce 3 
where c is some coefficient determined by experi- 
ment. The form of this expression is much simpler 
than that of the Rankine-Gordon formula, and is 
analogous to that of the Eulercolumn formula, The 
latter is known to be reliable, where the radius of 
gyration of a column does not exceed about one 
one-hundredth of the length ; and since web-plates 
are in practice always thin compared with their 
width, there seems no good reason for adopting 
the more complicated form ; the more especially as 
questions of shearing strength and safe bearing loads 
will themselves limit stresses to a safe figure in 
cases in which the thickness is large compared 
with the width of a plate, when the formula sug- 
ee would be inapplicable, From Sir Benjamin 

aker’s experiment, the shear at which buckling 
will occur should be given by the relation 


as 120,000 # tons per square inch, 


1 being in this case the distance between flanges. 
It is, perhaps, not very legitimate to determine a 








trimmed hy the head or by the stern. 





table of safe loads on girder webs, calculated in 


coefficient on the result of a single experiment, but 
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to a certain extent this objection may be met by 
the adoption of a er factor of safety. 


The shear at which buckling of the web of the 
Chepstow Bridge might be expected would, from this 
formula, be 3.04 tons if the web-splices are not effec- 
tive as stiffeners, and 7.32 tons if they are. Taking 
into account the proportion of shear carried direct 
by the top flange, the actual working oe 
stress is 1.48 tons. Similarly, the formula propose 
would make the crippling shear on Mr. Graham 
Gribble’s 29-ft. girder to be 13.0 tons, and its actual 
working load, as stated, produces a shear of 2.31 
tons. It is greatly to be desired, however, that a 
few experiments should be made on the buckling 
of webs of different proportions, in order to provide 
data for comparison. 

There is one other matter to which Mr. Gribble 
has called attention, which will perhaps appeal more 
to our American friends than to British engineers. 
Thus it appears that in the Chepstow Bridge the 
bearing pressure on the rivets is about 13 tons per 
square inch. Eight tons per square inch is a 
common allowance in English practice for girders 
carrying live loads, and 14 tons is sometimes 
reached in girders used by architects. In American 
bridge specifications the usual allowance is much 
less liberal, being frequently only about 13,000 lb. 
per square inch. It is probable that this low 
figure has been based on experience with pins, 
which, of course, are used under entirely different 
conditions from rivets. In a pin-connected struc- 
ture, there is always some motion at every pin 
when a live load runs on to or off a bridge. On 
the other hand, no rotation is possible round 
a rivet; since the other rivets of the joint 
prevent this; and there is thus none of the 
rubbing action which is unavoidable in the case of 
a pin-connected structure. It has, however, to be 
observed that the secondary stresses arising from 
the rigidity of a riveted joint may substantially 
increase both the bearing and the shearing stresses 
on particular rivets above their nominal values. 
In plate girders the rivets are less likely to be 
subjected to heavy secondary stresses; and it is 
interesting to learn from Mr. Gribble that the 
rivets of Chepstow Bridge have been able to carry 
for fifty years bearing stresses as high as 13 tons 
per square inch, although these largely arise from 

eavy rolling loads. 





NAVY BOILERS. 

In view of the publication of the long-expected 
report of the Admiralty Committee on ‘* Modern 
Types of Boilers for Naval Purposes,” which we 
are promised shall be shortly forthcoming, it will 
be of interest if we refer once more to the interim 
report which the Committee issued about a year 
ago, and which we printed and commented upon at 
the time.* Practically it may be said that the 
Committee was appointed by the late First Lord of 
the Admiralty to sit in judgment on the Belleville 
boiler ; and ahatentialy « e interim report was a 
complete condemnation of that type of steam 
generator for naval purposes. The report was signed 
by all members of the Committee excepting Mr. J. A. 
Smith, the only naval engineer on the Committee. 
The Committee was composed of an executive 
naval officer as chairman, Vice-Admiral C. Dom- 
ville ; two superintending engineers of steamship 
lines, Mr..J. Bain and Mr. y List ; a consulting 
engineer, Dr. A. B. W. Kennedy ; an engineering 
contractor, Dr. J. Inglis; Mr. J. T. Milton, the 
chief engineer to Lloyds; and Mr. J. A. Smith, 
R.N., a chief inspector of machinery. These 
gentlemen formed an extremely strong Committee. 

In our former article, to which we have already 
referred, we commented on the interim report, and 
recorded an opinion as to the merits of the different 
types of water-tube boiler mentioned in the report. 

e do not propose going over the same ground 
again, especially in view of the full report of the 
Committee gow shorty ; but the views put 
forward in the minority report may be again 
referred to with advantage in view of more recent 
information. Mr. Smith said: ‘Although the 
Belleville boiler has certain undesirable features, 
I am satisfied, from considerable personal experi- 
ence, and from the evidence of engineer officers 
who have had charge of boilers of this type 
in commissioned ships, that it is a good steam 
generator, which will give satisfactory results when 
it is kept in good order, and worked with the required 
skill and care.” Mr.Smith’s views differ widely from 





" * See ENGINRERING, vol. Ixxi., pages 335 and 341, 


those expressed by the majority of the Committee. 
The latter had formed their opinion as to the in- 
feriority of the Belleville boiler to other types after a 

rsonal examination of the boilers in a number of 

is Majesty’s ships, including the Diadem, Niobe, 
Europa, Hermes, Powerful, Furious, and Ariadne ; 
upon statements of defects which have been placed 
before them ; and the evidence of chief engineers 
of those vessels, and other officers of the engineer- 
ing staff of the Admiralty and dockyards. 

One can only conclude that the evidence of 
naval engineers put before Mr. Smith was of a 
very different nature from that placed before the 
other members of the Committee, in order to lead 
to such diverse opinions. The Terrible is 
not one of the ships mentioned above, for the 
sufficient reason that the Committee did not 
hear the opinions of her engineering officers ; 
but it is well known that, in spite of accidents 
that occurred to this ship, her chief engineer 
spoke favourably of her Belleville boilers when 
asked his views upon the occasion of the semi- 
official visit of members of the House of Commons 
to Portsmouth Dockyard, some time ago. The 
sister ship, the Powerful, has been in the Ports- 
mouth reserve for some time past, having new case- 
mates put in for a more extensive armament of 
6-in. quick-firing guns, which are replacing the old 
4.7-in. weapons of this nature. Her boilers have 
been thoroughly overhauled, and have been found 
to be in an eminently satisfactory condition. This 
vessel has been one of the fortunate ones in regard 
to her boiler department ; whether the success of 
the boilers has been more largely due to their better 
treatment, or to their better construction, we can- 
not say; but one knows for certain that the 
human element is a most potent factor in all 
questions of this nature. The chief engineer who 
has been in charge throughout was appointed to 
the ship before she was completed at Barrow, and 
had with him a considerable part of his staff. 
That enabled those oun whom the working of the 
machinery depended to become thoroughly ac- 
quainted with the design : a most essential feature 
to successful work. The contractor's trials, of which 
a full report appeared in ENGINEERING at the time, 
went through very successfully ; but after arriving 
at Spithead an unfortunate mishap occurred, a tube 
in one of the boilers giving way through salt water 
being inadvertently admitted direct from the sea. 
It was, we believe, the result of a mistake on the 
part of one of the engine-room staff, in opening a 
wrong valve. The element was taken out and a 
spare tube was inserted, after which another tube 
gave way through a defective weld. 

During her commission two other tubes split, 
owing to the boiler being salted up through a 
leaky condenser. These are the only serious 
mishaps that have occurred to the boilers during 
the life of the ship; though, when the leakage 
cecurred in the condenser, the tubes of other 
boilers drawing their feed through the same con- 
denser had to be cleaned. 

Since the ship has been in the dockyard a most 
complete examination of the boilers has been 
made. A few laminated tubes—not more than a 
dozen at the most—have been renewed ; and a 
number of tubes were taken at random from various 
positions in the elements, and have been cut in 
two longitudinally. In these no pitting or per- 
ceptible decrease in the original thickness of metal 
was to be found. Naturally, the gauge of boiler 
tubes is not so invariably uniform that differences 
could not be detected by a micrometer gauge ; but 
it may be said, of a number of these tubes at any 
rate, that if there were any decrease in thickness 
it was not such as could be detected by rule 
measurement. These remarks refer to the tubes 
originally fitted when the ship was built. 

Mr. J. A. Smith, the dissentient member of the 
Committee, in his supplement to the report, said : 


Tam also satisfied, from my inspection of the boilers 
of the Messageries Maritimes Company’s s.s. Laos, after 
the vessel had been employed on regular mail service 
between Marseilles and Yokohama for more than three 
years, without having been once laid up for repairs, that, 
with age precaution, the excessive corrosive decay of 
the tubes, which has occurred in some instances, can be 
effectually guarded against. 


The experience gained in our own Navy with 
at least one ship supports that instanced by Mr. 
Smith in regard to the Messageries ships. The 
Powerful has been pretty severely tested in the 
course of her career. Her contractor’s trials, upon 





which we were represented, were successfully 





made, as far as the boilers were concerned, towards 
the end of 1896. Difficulties arose in connection 
with the engines, and after the ship’s arrival at 
Hong Kong a special trial was run to test the main 
and crankpin bearings, which had been refitted. 
On this trial the full power was not developed, but 
only 32 boilers out of the 48 were in use, and the 
rate of combustion was high. This was at the end 
of 1897, and in the following year the Admiralty 
ordered a series of progressive trials to be made. 
These extended over a couple of months, and ranged 
from a speed of 13 knots—to get which only 5320 
indicated horse-power were needed—up to 20} knots 
with 23,620 indicated horse-power. The sea was, 
however, somewhat rough, and the wind ahead, on 
the latter occasion. A short time previously, with 
smooth sea, the ship made 20? knots with 21,000 
indicated horse-power. It will be remembered that 
on her contractor’s trials the Powerful steamed 21.8 
knots at 25,900 indicated horse-power. 

It is of interest to note that in these progressive 
trials, run on a foreign station, and after the ship 
had been some time in commission, that the coal 
economy of the official trials was practically main- 
tained. On the 30 hours’ run of October 13 and 
14, 1896, the total coal burnt for all purposes was 
1.83 lb. per indicated horse-power per hour. This, 
of course, included auxiliary engines, the power of 
which is not counted as horse-power. On the pro- 
gressive trials made with the ship’s own crew, and 
no contractor’s special staff, of which so much is 
often made by the Admiralty’s critics, the coal 
consumption ranged under 2 Ib. per indicated horse- 

wer per hour on the day’s trials ; the best result 

eing 1.96 lb. on the 13} hours’ run when burning 
14}1b. of coal per square foot of grate per honr. 
Remembering the inferior nature of coal obtained 
on foreign stations, the consumption results may 
safely be said to have equalled those of the taking- 
over trials. Another good trial was made on the 
voyage between Hong Kong and Wei-hai-Wei 
when, at the end of a four days’ run, a speed of 
203 knots was made on 23,000 indicated horse- 
power, the fuel consumption being less than 
24 lb. per indicated horse-power per hour, with 
263 lb. of coal burnt per square foot of grate per 
hour. 

After the latter trial the Powerful was ordered 
to the Cape, in consequence of the anticipation of 
the Boer war; and departed at such short notice 
that she was short in her engine-room staff by about 
fifty men : consisting of invalids, time-expired men, 
and others left on the station. This was in 
September, 1899, and the Powerful made the run 
from Singapore to Mauritius in about nine days, 
doing the passage at the rate of 15 to 16 knots, on 
very badcoal. At the Mauritius the ship coaled, 
and completed the run to Durban in less than four 
days, the speed being between 16 and 17 knots. 

hose who are accustomed to warship per- 
formances will, we think, allow that the above 
is a very creditable record for any veseel, no 
matter of what type the boilers may be. The con- 
tractor’s and the progressive trials were, no doubt, 
prepared for; but the voyage to the Cape was an 
emergency run, made under the pressure of actual 
warfare. It is to the engine-room staff of the 
Powerful that the credit is due of the ship being 
so opportunely at hand on the actual outbreak of 
hostilities, for her timely arrival enabled the guns 
to be landed which played so important a part in 
the conduct of the war ; and undoubtedly saved the 
country from a humiliating disaster. ; 

That, however, is by the way; the conclusion to 
be drawn from the details here given is, that the 
Belleville boiler can —— satisfactorily under 
certain conditions. e have on occasions had to 
chronicle quite a different state of affairs, and justice 
demands we should put on record what is to be said 
on the otherside. Although we agree with the Boiler 
Committee that the Admiralty were justified in 
selecting the Belleville type when the water-tube 
boilers were forced upon them by the train of events 
—an opinion we have expressed on many previous 
occasions—we by no means think itis the best type 
of water-tube boiler of the present day. This con- 
troversy has been going on now for about ten years, 
and naturally progress has been made in the mean- 
time. To do the Admiralty authorities justice, 
they have recognised this, and before the Boiler 
Committee was appointed had made arrangements 
to try other forms of water-tube boiler. Still, the 
Committee have done excellent work in hurrying 
these trials somewhat, and their appointment has 
been most amply justified. 
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THE BERLIN METROPOLITAN. 


Tur Metropolitan line which runs directly across 
the town of Berlin, in a straight line from east to 
west, and is built mainly on brick viaducts, was 
opened exactly twenty years ago. It is 7 miles in 
length, and cost over 68 million marks (3,400,0001.). 
Of this sum 33.3 million marks (1,665,0001.) were 
spent in the acquisition of the necessary land, 
and 29.7 million marks (1,485,0001.) on the con- 
struction of the line. The average speed of 
this line was 22.6 kilometres (14 miles) an 
hour ; there were 520 trains per day, each train 
formed of nine cars, carrying a maximum of 366 

sengers. The general impression has always 

en that the line in question was not needed at 
all. After two years of working, the engers 
carried numbered only 13 millions annually. After 
twelve years, however, the figure had risen to 
45 millions; to 564 millions after fifteen years ; 
and in 1899 to 574 millions. With this total the 
railway had reached its highest limit, and imme- 
diately the large Berlin tramway systems adopted 
electric traction, the number of passengers carried 
on the railway began to decrease. In 1900, it fell 
to 53} millions. 

In the meantime, the construction of a second 
Metropolitan railway was started—the Siemens and 
Halske Electric Railway—which runs first as a 
high-level railway, built on iron viaducts, from the 
east end of the town, turning to the south, south- 
west, and west, as far as Charlottenburg ; a branch 
line is laid down in the vicinity of the power station, 
practically in the middle of the system, which leads 
to the Potsdamerplatz. At the latter square, and 
from Nollendorfplatz, the railway runs down falling 
gradients to the underground portion. 

The negotiations for the construction of this 
electric railway lasted several years previous to the 
Imperial Decree of May 22, 1893, which gave the 
necessary authorisation for starting the work. The 
contract with the town of Berlin was concluded 
two years later—on June 18 and 25, 1895; and 
similar contracts were also made with the neigh- 
bouring towns of Schoneberg and Charlottenburg. 

The police sanction was obtained on March 15, 
1896, and on September 15 following the cutting 
of the ground was commenced at the Hallesche 
Thor, for building the foundations of the viaducts 
for the section Hallesche Thor to Kottbuser Thor. 
The opening of the railway was, however, delayed 
about one year, owing to the alterations which were 
made several times in the underground section. 

The elevated section commences in the east, at 
the Warschauerstrasse Station, and passes the 
Hallesche Thor, the Mockernbriicke, near the 
Trebbinerstrasse, where is situated the power 
station; it then divides, one branch running 
towards the Potsdamerplatz, the main line con- 
tinuing over the Nollendorfplatz to the Zoological 
Gardens. To the east, the line is to be continued 
on the level as far as the central cattle market ; 
while to the west it will be joined to an under- 
ground line, under the Hardenbergstrasse, as far 
as a bend under Charlottenburg, from where it will 
be continued to the Wilhelmplatz, and eventually 
further west still. 

The most interesting part of the work is the 
triangular section in the vicinity of the power 
station, each side of the triangle having two 
tracks, so arranged at various heights that there 
are no level crossings, 

At the present time, special trains are constantly 
Tunning over the whole length of the line, for in- 
spection by authorities and engineers. The town, 
however, will very shortly take over the construc- 
tion, and open the complete line to regular traffic. 

far, that section only is open which lies east, 
from the Potsdamer Station to the Hallesche Thor 
and the Warschauerbriicke ; this was opened for 

traffic on February 15. 

‘ © carriages are on four axles, and are similar 

0 those of the Central London. The seats are 
not, however, partly transversal, but are all 
arranged lengthwise. 

* nage the underground Station at Potsdamer- 
ee z, the line runs up from the tunnel to the 
ry section, the incline being 1 in 38; it 
re takes a sharp curve over the main line which 
runs into the Potsdam terminus ; crosses a build- 
te in the Dennewitzstrasse, and reaches Biilow- 
gre and Nollendorf-platz stations, from which 
rl escends on an incline of 1 in 32, to join 

® underground section. The next station is 
the 


e Wittentergplatz underground station ; 








present terminus to the west being the Zoological 
Gardens Station; this is near the Metropolitan 
Station which bears the same name. From this 
terminus the trains make the return journey on 
the same track as far as the triangular junction in 
the centre of the system ; then they run past the 
power station over the Oberbaumbriicke, which 
crosses the Spree, to the east terminus at War- 
schauerstrasse. 

Immediately the trains enter the tunnel section 
the carriages are lighted automatically ; the reverse 
action taking place also automatically imme- 
diately the trains leave the tunnel. The travel- 
ling over the whole line is rendered very com- 
fortable; there is but little noise, the viaducts 
being entirely covered with concrete formed of 
pumice-stone, cement, and sand, which deadens 
the sound effectively. The underground station 
on the Potsdam branch is also a temporary 
terminus ; later on, an extension in tunnel will 
start from this station, and will run through the 
town to the Spittel Market and Alexanderplatz. 
The design for this extension, and the question 
whether its construction will be carried out by the 
town or by Messrs. Siemens and Halske, are not 
settled yet. 

There are at the present time in the Trebbiner- 
strasse power station, three steam-driven dynamos ; 
these are Siemens inner-pole machines, each of 
900 horse-power normal. The normal tension at the 
switchboard averages 750 volts ; the current from 
each machine exceeds 1000 amperes. Space has 
been provided for two more machines, each of 1300 
horse-power, and the engine-room could be ex- 
tended for two further sets, each of 2000 horse- 
power. The current distribution is through a 
contact rail on the track. ‘The track rails 
are laid on creosoted wood sleepers, those on the 
inclines being firmly secured against any sliding 
action. The rail lengths are scarf-jointed through- 
out, to insure easy and noiseless travelling. 

For the present a five-minute trafic will be 
provided, and each train will consist of three car- 
riages. For short distances the third-class fare 
will be 10 pfennige (1d.), and the second-class 15 
pfennige (14d.); while for the total run the fares 
will be 15 and 20 pfennige (14d. and 2d.) respec- 
tively. 








SOUTH AMERICAN COPPER. 


Durine the last five years the production of 
copper in the various countries of South America has 
been greatly stimulated by the high prices inaugu- 
rated at the beginning of 1899. Chiliisthe principal 
contributor, and in the twelve months ending 
January 31 the shipments from that country reached 
30,200 tons, as compared with 27,000 tons in 1900-1, 
24,550 tons in 1899-1900, and 22,700 tons in 1896-7. 
So far as this particular republic is concerned, 
the improvement is due entirely to the rise in 
values and the resultant increase in profits. Prior 
to the advent of the American syndicate in the 
copper market, Chili was under a cloud. Enterprise 
was languishing; fresh capital was not being 
attracted because of the quotations ruling; and 
the cost of production and of laying down in 
Europe left rather a narrow margin for mine- 
owners. But since that Seow event, the 
situation has changed completely. rospectors, 
we are assured on the highest mining authority, 
are feverishly searching for copper where a few 
years ago they would not have troubled to look for 
it, and old mines are being re-worked in places 
where it was thought they had been abandoned for 
ever. This extraordinary activity is, of course, not 
confined to Chili; it is quite general, and soon or late 
it will be certain to tell upon the price of the metal. 

On the other hand, rapid as is the world’s produc- 
tion of copper, it does not promise to keep very 
much in front of the world’s consumption, for 
another five or ten years at least ; and while there 
is no good reason why the price should again go to 
70l., there is plenty of reason why it should not 
go down to the low average of 1894 and those 
contiguous years, when business was poor and 
stocks were large. The present endeavour is to 
keep it in the neighbourhood of 601. per ton ; but 
in all probability 55/. will be nearer the average. 
Much depends upon the issue of the present duel 
between the Amalgamated Copper Company and 
the Rio Tinto interests ; but a cutting policy is not 
likely to be carried to the point of ruination, and 
before long prices should be fixed at a level which 
will give a good return to the producer, and at the 





same time free the consumer from the nuisance of 
sharp fluctuations in price, such as he has been 
treated to during the last three years. 

Chili possesses a great area of ee copper- 
bearing land at El Cobre, Paposa, Cabija, and 
other places, and if fuel were readily available and 
cheap, and more modern plants were installed, it 
would be good for a very large increase upon its 
— total. In some of the Andes ranges the veins 

ave a nasty way of — out when they look 
most promising, and difficulty is sometimes experi- 
enced in picking the metal to a high percentage. 
But these are exceptional conditions. Generally, 
the veins — at depth, as witness the Copiapo, 
where a shaft has been sunk to 2700 ft. If other 
mines would bore deeply instead of being contented 
with 300ft. or 400ft., the results would be much more 
encouraging even than they arenow. Mr. 8S. R. Ad- 
cock, formerly chief chemist to the Rio Tinto Com- 
pany, gave recently some particulars of the deposits 
on the property of the Copaquire Copper Sulphate 
Company, which he was sent out to examine. Mr. 
Adcock describes the ore as the most remarkable 
which has ever been brought under his notice, and 
he believes it will have a marked influence on the 
future shipments of copper from Chili. The mineral 
comes from a series of hills, which are situated at 
an altitude of some 11,530 ft., about 35 miles from 
Lagunas, the termination of the Nitrate Railway 
in the province of Tarapaca, and the extraordinary 
feature is that the copper is found almost entirely 
in an oxidised state, principally as sulphate. The 
average copper contents ap to be between 2 
and 3 per cent., of which 70 to 80 per cent. exists 
as a pure sulphate of copper, soluble in water, 
the remainder as carbonate, with, in some in- 
stances, a small a of sulphide. ‘* The ° 
hills containing this deposit,” adds Mr. Adcock, 
‘*are of enormous extent, and the character of the 
rock of which the hills are composed being the 
same throughout, there is no reason to doubt that 
the whole mass of hills is cupreous, as is stated to 
be the case by the eminent engineers whose report 
has been placed before me. The ore lends itself 
to the most simple treatment, while it is so exceed- 
ingly soft that it can be quarried with the greatest 
ease and expedition, and is so friable that even 
large pieces, weighing 2 cwt. or 5 cwt. each, when 
immersed in water, are rapidly disintegrated and 
become simply a muddy deposit, the copper sul- 
phate simultaneously coming into solution.” Con- 
sidering the friability or. ‘‘ rotted” state of the 
rock, and the fact of the copper occurring as a 
soluble salt, and other natural advantages of the pro- 
perty, such asample water supply, nied labour, Ke. ; 
ye ae! ought to be produced very cheaply, Mr. 
Adcock says: ‘‘ Ore is mined more cheaply than in 
probably any mine known to-day where copper is the 
sole product ;” and he states further that the value 
of the metal existing as a soluble salt, at present 
measured up, approximates some 10,000,0001. ster- 
ling, that value being contained in only a small 
percentage of the actual tonnage visible. As the 
remaining mass presents identically the same indi- 
cations as that examined and tested, and shows 
sulphate at surface wherever tested, there seems 
ground to assume that-it is uniformly cupreous, 
and the working of this deposit should therefore 
before long largely affect the shipments of copper 
from Chili. 

The future of Peru as a copper producer depends 
mainly upon the development of the Cerro de 
Pasco district. This district is 214 miles from 
Callao, and 80 beyond the terminus of the Central 
Railway at Oroya. It lies at an elevation of 
14,300 ft. above the sea, and, considering the 
difficulties of transport, the strides made since the 
commencement of shipments in 1897 have been 
striking. Plans have now been completed for an 
extension of the railway from Oroya right into 
the heart of the mineral field. The climate in 
those high reaches of the Andes is healthy, 
though somewhat cold, and a mining population 
of a fairly reliable character is ready to hand to 
the number of 10,000 or 12,000. Surveys of the 
district are by no means exhaustive, yet such in- 
complete investigations as there have been, prove 
beyond a doubt that the ground is immensely 
rich. The copper comes from old silver workings. 
Time was, a few years ago, when large banks, 
deposits and layers of copper in a silver mine 
were regarded as a nuisance and a misfortune by 
the miners, It involved a loss of time and an ex- 
penditure of energy and money, to work through 
them, and to romove the obstacles to the refuse 
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heap. Things have changed since then, and apart 
from the deposits still in the workings, there 
are between 5,000,000 and 6,000,000 tons of 
copper ore already in sight. The cost of produc- 
tion is said to be from 6s. to 8s. per ton. Copper 
is now the leading mineral, and when the cost of 
transport to the coast is reduced to a fair level, 
there should be a considerable development, in 
view of the steady growth of the world’s consump- 
tion, and the present inclination of production to 
lag behind. The output of ore to-day is stated to 
be some 3000 tons per month, and of this at least 
two-thirds remain piled up at Cerro de Pasco for 
lack of transport to take it on to Oroya for ship- 
ment. The cost of animal carriage amounts to as 
much as 8/. per ton. From Oroya the ores go by rail 
toCallao, the charge being 11. 10s. per ton, and thence 
they are shipped almost: invariably to Liverpool 
or Swansea, the freight and general charges 
amounting tosome 31. The copper ores now being 
mined range from 35 to 40 per cent. of pure copper, 
and, although the total charges amount to about 
141. per ton, there is a highly satisfactory margin. 

The lower workings, where rich ores are antici- 
pated, are under water; and for many years the 
question of draining them has been under con- 
sideration, but for various reasons the work has 
not yet been undertaken seriously. A syndicate 
formed in Lima has obtained a concession from the 
Peruvian Government, and apparently it means busi- 
ness. The object is to continue the perforation of 
the Rumiallana tunnel, the construction of which 
was discontinued more than twenty years ago. 
The writer of the consular report on Peru for 
1900 says: ‘*The mass of ore is confined within a 
compact area, which renders it possible to drain 
the mines with one tunnel only. The mineral 
district extends over a depression surrounded by 
low hills. There are various ponds within the 
depression. Their proximity, and the filtrations 
through the neighbouring hills, explain the cause 
of the flooding of the mines. The extent of the 
depression is about 2225 yards from north to south 
and 1500 yards from east to west ; whilst the mass 
of ore extends over 2000 yards from north to south 
and about 1100 yards from east to west. Not- 
withstanding the fact that the district has been 
worked for about 260 years, Raimondi, the well- 
known Italian geographer and geologist, asserted in 
1885 that this almost solid mass of ore had barely 
been scratched, and this statement has been corro- 
borated by various competent mining engineers.” 

An encouraging feature of the situation is the 
presence of coal in abundance at distances varying 
from 6 to 20 miles from Cerro de Pasco, the most 
important mines xem Chacayan and Yanahuanca, 
18 miles to the N.N.W. The cost of conveyance of 
fuel for such short distances is excessive, being 
from 1/. 16s. to 31. per ton. It is consumed in the 
reverberatory furnaces, in reducing the copper ore 
to matte. The question of constructing a coal 
railway has already been taken into consideration, 
but no capital is forthcoming so far. It will, no 
doubt, come later. Chili is also awaking to the 
fact that it possesses fuel. That which has been 
found is not of very good quality, and consists 
mostly of lignites of the tertiary formation, which 
are worked in Lota, Buen Retiro, Coronel, Puchoco, 
Curalinahue, Lebu, Huenapiden, Santa Afia, and 
Cerro Verde. There are other places on the coast 
where seams are met with—as, for instance, at San 
Antonio, Cobquecura, Dichato, and near Talca- 
huano. Indications, or outcrops, of coal have been 
met with in the Nahuelbata range, and near Mulchen 
and Vieja Imperial; and it has been asserted that coal 
would be found towards the west of the Central Cor- 
dillera. There is a coalfield also at Catamatun, 
near the River Tuta, in the province of Valdivia. 
It is thought that further and more scientific 
investigations would reveal more important seams 
than these, and in closer contiguity to the copper 
mines. It has long been recommended that coal, 
like all other minerals, should be declared to be 
the property of the State, and that, like all other 
minerals, it should be ‘‘denunciable.” The adoption 
of these two measures, together with the granting 
of moderate-sized concessions, would lead to the 
creation of a number of small collieries in different 
parts of the country, and would lead to a healthy 
competition in price. The only check at the 
present time is the imported artic!e. 








SuBMARINES Yor Brazit.—The Brazilian Minister of 
Marine has appointed a commission to select the type of 
submarine brat to be built for the B-az‘lian Navy. 





THE METRIC SYSTEM IN AMERICA. 


On Wednesday last the Franklin Institute of 
Philadelphia discussed two resolutions dealing with 
the adoption of the metric system in America. 
The first resolution pledged the Institute to ap- 
proval of the introduction of the metric system, 
and the second called upon the United States 
Government to adopt the metric system of weights 
and measures in the various departments. At the 
time of writing, we do not know whether the re- 
solutions were carried, but they were contained 
in a report of a special committee appointed by 
the Institute to consider the matter, and it is hardly 
likely that this report would be negatived, con- 
sidering the impurtant names upon it. As will be 
seen below, - members were not only men 
of science, but several of them represented large 
manufacturing concerns of the first importance, 
among them being Mr. James Christie, of the 
American Bridge Company, Pencoyd ; Mr. A. E. 
Kennelly, of Messrs. Houston and Kennelly ; Mr. 
Wilfrid Lewis, of the Tabor Machine Company; 
and Mr. S. M. Vauclain, of the Baldwin Locomo- 
tive Works. All these are nearly as well known 
here as in America. It is significant that they are 
connected with firms which are making strenuous 
attempts to obtain a large share of trade in markets 
which have hitherto been ours, and that they wel- 
come the pressure to adopt the new standard 
which will be felt all through the country as 
soon as the Government take it up. It must 
be remembered that the Americans are not 
without experience of a decimal system, al- 
though not of a metric system, and that they 
consider the advantages outweigh the disadvan- 
tages. As we have pointed out again and again, 
it is merely an accident that the metric system is 
founded on the decimal notation—an accident 
which is largely due to man having ten fingers on 
his hands. There are undoubted objections to 
enumeration in decimals, and these objections 
apply to the currency system of the United States 
In that, the people have experienced some of the 
difficulties of the metric system, with none of its 
advantages ; but they have not found them of such 
importance as to deter the more enlightened of 
them from advocating the use of weights and 
measures which are understood and adopted by all 
the great countries of the world, except England 
and America. We shall await with eagerness the 
results of the action of the Franklin Institute, for 
they will have a great significance for us. As long 
as America is content with the old and confused 
system of units, the obstructionists in this country 
have an effective argument against change, and 
when that is lost, surely our rulers will see that 
the time has come when we, too, must take action. 





Report of the Special Committee Appointed by the Franklin 
Institute to Consider the Feasibility and Advisability of 
the Adoption of the Metric System in the United States. 

Whereas it is desirable to obtain an international 

standard of weights and measures, also to simplify and 

ulate some of our existing standards ; an 
hereas the metric system is commendable not only 
as a svitable international standard, but also for facility 
of computation, convenience in memorising, and sim- 
plicity of enumeration ; 

Resolved, that the Franklin Institute approves of any 
movement which will promote the universal introduction 
of the metric system with the least conftision and expense. 

Resolved, that the National Government should enact 
such laws as will insure the adoption of the metric system 
of weights and meacures as the sole standard in its various 
departments, as rapidly as may be consistent with the 
public service. 

James Christie, American Bridge Company, Pencoyd, 
Pa.; A. E. Kennelly, Houston and Kennelly, electrical 
engineers; F. E. Ives, ag ay v3 and engraver ; 
Wilfred Lewis, President, Tabor Machine Company ; 
§. M. Vauclain, superintendent, Baldwin Locomotive 
Works ; Jesse Pawling, Jun., instructor in physics, 
Central High School ; George F. ae om instructor 
in eaves, -E. Manual Training School; Harry F. 
Keller, professor of chemistry, Central High School ; 
A. Falkenau, machinist; L. F. Rondinella, instructor 
in engineering, Central Manual Training School. 

APPENDIX. 
Questions Discussed at Meeting of Sub.Commitice, 
January 17, 1902. 
Questions and Answers Agreed upon. 

1. Assuming the desirability of an international stan- 
dard, could we expect nations using the metric system to 
abandon that and adopt our syatem ?—No. 2 

2. ay 4 ct ae een the advantages a. 28 ae eae 
system for the of computation, as being 
readily ounce saa the relations between weights 

measures borne-in mind without much effort.—Yes. 

3. Have any val‘d objections against the m>tric system 





been effectively urged, ere | that the numeration 
cannot be continuously subdivided by two ?—No. 

4. Is not this similar objection to our decimal cur. 
rency overcome by the advantages of the system ?—Yes, 

5. For convenient minimum units of hand rules, is not 
the millimetre better than either j, in. or {, in.; the 
latter being rather a fine subdivision for ordinary rough 
measurements ?—The millimetre is equally as conve. 
nient. 

6. Assuming that the change in our system could be 
effected without serious expense or confusion, could 
we recommend this change as desirable ?— Yes. 

7. Could not such a change be fairly initiated if the 
National Government would adopt the system in all its 
departments, where no serious confusion would occur 
from an early change, gradually extending the system to 
other departments, when people became accustomed to 
its use, and tools were accumulated which conformed to 
gy 24 sagan ets me IRS 

. In the workshops could not a large proportion of 
existing tools and gauges be retained until they were 
radually superseded, merely designating their nominal 
imensions in the nearest convenient metric units ?—We 
anticipate no prolonged serious confusion. 

9. If in the course of a term of years the system came 
into universal use in the service of the Government, is it 
probable that its adoption would follow elsewhere within 
a reasonable time 7—Yes. 

10. Would it appear to be practicable to inaugurate 
the adoption of the metric standards for weights or for 
liquid measures, in advance of linear measures, as the 
former would not involve the abandonment of such 
numerous and costly tools as would the latter ?—No, 








NOTES. 
CANADIAN Proorgss. 

A NEW auxiliary pumping station at Ottawa Water 
Works has been brought into operation. The pump- 
ing capacity of the works has been increased in 
consequence by 8,000,000 gallons daily. North 
Sydney has decided to offer the Nova Scotia Steel 
Company a bonus of 50,000 dols., with exemption 
from taxation for 20 years, if it establishes works in 
that city. Sarnia has been promised by the Grand 
Trunk Railway Company, of Canada, a rate to 
eastern points as low as that from Buffalo. The 
Bottsford-Jenks Company is about to increase the 
capacity of its grain elevator to 1,500,000 bushels, 
and the Port Huron and Lake Superior line pro- 

ses to put on another vessel. The Dominion 

‘on and Steel Company has commenced the manu- 
facture of steel at Sydney ; 60 percent. Belle Island 
pig and 40 percent. scrap is being used by the 
company. Another important railway undertaking 
is being promoted in Canada—viz., the Canadian 
Central. The line proposed to be built will extend 
from French River to Lake Wahnapital to the 
headquarters of the Montreal River ; thence north- 
easterly to the Albany River; thence to some 
point on or near Lake Winnipeg; thence vid 
Albert and Edmonton to British Columbia ; thence 
southerly in the vicinity of North Thompson River, 
by way of Kamloops to a point at or near Princeton; 
and thence to New Westminster and Vancouver. 
Branches are also proposed to be laid to Port 
Arthur and Fort William, on Lake Superior ; to 
Port Essington ; to Port Simpson, on the Pacific 
Coast ; from a point between Kamloops and Prince- 
ton to Grand Forks, British Columbia ; and from 
North Thompson River to Ashcroft and Anderson 
Lake. The Dominion Coal Company has obtained 
a contract for the supply of 25,000 tons of coal to 
the Grand Trunk Railway of Canada, at Portland ; 
shipments of 2000 tons are to be made weekly from 
Louisberg. The Dominion Bridge Company has 
decided to increase its capital from 500,000 dols. 
to 1,000,000 dols. Steps will probably be taken 
by the Dominion Government to render navigation 
near Sable Island safer by an installation of the 
Marconi system of wireless telegraphy between the 
island and the mainland. 


A Moror-Car Snow. 


A show of motor vehicles, - promoted by the co- 
operation of a body that appears to be known as 
‘* Motor Traders,” was opened at the Crystal Palace 
on Friday last. The display is not so fully repre- 
sentative as probably it would have been were there 
not another show of motor cars in prospect 1n April 
next. This is to be held at the Agricultural Hall, 
Islington, and is being promoted by the Automobile 
Club. The rules of the club, it is stated, debar a 
manufacturer from exhibiting at their show if he 
has taken part in the Crystal Palace display. lt 
is a little difficult to understand what motive 
has prompted the Automobile Club in adopting 
this policy. No doubt too many shows are a heavy 
burden on an industry, but that is more a question 
for manufacturers than users. In the present case 
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‘‘the trade ” promotes a show and a ‘‘club,” which, 
we presume, represents the interests of users 
and has no commercial bias, attempts to check 
enterprise in this direction. The Crystal Palace is 
an ideal place for a motor-car show, or, perhaps, 
one should say, it would be were the train service 
better. The building itself gives ample space for a 
large number of somewhat bulky exhibits ; and the 
broad terraces in the grounds enable a fair estimate 
to be made of the travelling powers of the vehicles. 
The Show comprises 113 stands, but some of the 
exhibits are of minor importance, and do not 
consist of motor cars or even their component parts. 
There are a large number of motor cycles shown 
and, however one may admire the mechanical 
ingenuity of the designer who manages to produce 
a locomotive that will only stand when it is held, 
the addition of an engine, one would think, must 
add enormously to the already sufficient anxieties 
of cycling. Amongst the most interesting exhibits 
are the Decauville cars, shown by the Motor 
Car Company, of Shaftesbury Avenue, one of them 
the 16-horse-power car, hich had secured a prize 
in some hill-climbing competitions. Messrs. Pan- 
hard and Levassor show a number of cars which are 
worthy of attention, amongst them a 16-horse-power 
‘‘chassis.” The Gladiator cars are shown by the 
Motor Power Company, of Regent-street. A 12 
horse-power light motor carriage, with a brougham 
body which could be removed, and two front seats 
protected by a canopy, appears a very useful 
vehicle. A good feature of the Exhibition is the 
statement of prices in the case of a large number 
of the vehicles. The motor brougham is priced 
at 465 guineas, and prices range from this 
down to about 2501. for the lighter vehicles, 
though some are even cheaper than this. No 
doubt when the manufacture is once well esta- 
blished on a commercial basis, the cost of motor 
vehicles will come down very largely. The em- 
ployment of special machine-tools and the stan- 
dardisation of parts will tend towards this end ; 
for it must be remembered that not only is the 
motor car a new thing, but the motor itself, the 
petrol engine, is also in its infancy. This, naturally, 
does not apply to the locomobiles, which are steam- 
driven, and which run with such admirable smooth- 
ness. Another source of expense is the pneumatic 
tyre. We hear that in France—from whence a 
good many of the motor-car tyres come to us—the 

rice is about half that which has to be paid in 

ngland. This, we understand, is due to the fact 
that a heavy royalty has to be paid on the tyres 
brought into this country, there being a patent held 
by an English company, but no corresponding 
French patent. The average cost for tyres of the 
best description here is about 10/. per wheel. In 
France it is about half that. 


Tue Srassrurt Sart Inpustry. 


The famous salt mines of Stassfurt, in Prussia, 
and Leopoldshall, near it, just across the frontier 
of the Dukedom of Anhalt, celebrated their fiftieth 
anniversary in December, 1901. About the middle 
of the past century Prussia produced by the con- 
centration of natural brines, 107,000 tons of salt. 
That production did not quite cover the consump- 
tion of table salt, and agriculture and chemical in- 
dustries being in further want of salt, considerable 
amounts were then imported from England and 
Portugal. As the evaporation process became 
more and more expensive with the rise in the 
price of fuel, the search for natural salt was 
pursued more diligently. Rock salt was struck 
in Stassfurt at a depth of 816 ft. in 1843; but it 
was a poor, bitter salt, which, later on, the 
— were only too anxious to get rid of. 

e boring was continued; the work was not 
ushed with vigour, however, and the year 1851 
am almost concluded when a layer of good salt, 

055 ft. in thickness, was reached. ‘The first 
= mine was then started. But there was no 
emand for the hygroscopic mixtures of potas- 
pas Magnesium, and sodium salts of the upper 
joa and the financial depression soon super- 
ia ing, did not encourage the development of 
r y new enterprise. These salts were called the 

_ salze—that is, the salts to be cleared off in 
. er to get at the pure rock salt underneath ; they 
— piled up on the pit banks and considered a 

come In 1860 Dr. A. Frank, chemist to some 
on ~ sugar works in Stassfurt, first drew atten- 
‘in the-value of these waste salts, both as fer- 

'sers and as raw materials for the manufacture of 


Potassium chloride, carbonate, and nitrate. Dr. 








Frank started the first potassium salt works in 1861 
with a very small capital. By the end of the 
following year he had already several rivals who 
were better furnished with means, so that the total 
annual production of four works amounted to 
20,000 tons of waste salt. By 1864 139,000 tons 
of waste salts were passed through eighteen works 
in Stassfurtand Leopoldshall. With 1865, the salt 
mining industry, which had so far been a Govern- 
ment privilege in Prussia, became free, and the new 
industry of the waste salts, whose value everybody 
understood now, developed rapidly. In 1900 
twenty potassium works produced 3,037,258 tons 
of crude potassium salts, and 927,000 tons of rock 
salt (sodium chloride). Dr. A. Frank, the 
pioneer of this huge industry, is still active, and 
our figures are taken from a paper which he 
read in Berlin in commemoration of this jubilee. 
Stassfurt salts travel all over the world. The 
works are now all united in a syndicate, which last 
year gave employment to 16,000 men and a staff of 
800 ; their 513 boilers and 738 steam engines develop 
together 47,000 horse-power. Their productions 
had in 1900 a value of almost 3 million sterling. 
A very large share of the business is due to the 
trade in fertilisers, which still seems to be capable 
of enormous expansion, whilst the chemical in- 
dustry takes a more quiet development. Germany 
makes use of 800,000 tons of potassium manures 
annually ; about 700,000 tons go abroad—almost 
one-half of this mass to the United States. With 
the aid of potassium salts and also of Thomas 
slag phosphates, the poorest sand, equally with 
desolate moors, can be rendered fertile. As re- 
gards the chemical manufactures, the production 
of soda has risen from 26,000 tons in 1897 to 
250,000 tons in 1900; and the imports into Ger- 
many of soda, bleach and potash, formerly very 
considerable, have now gone down to 2618 tons, 
and are obscured by exports of 92,800 tons. The 
bromine gained from the mother liquors forms 
another important article ; and the magnesium 
salts have not remained useless. German shipping 
owes part of its rapid development to the pros- 
perity of the salt trade. 


InpustRIAL REDISTRIBUTION. 


On Wednesday of last week, Mr. W. L. 
Madgen read a paper before the Society of Arts 
on ‘* Industrial Redistribution as a Means of Deal- 
ing with the Overcrowding Question.” He showed 
that all the efforts of the London County Council 
and similar bodies in the way of building improved 
dwellings, and in clearing away insanitary property, 
only lead to more acute congestion. he new 
blocks of buildings, with their wide passages 
and massive walls, invite more immigrants from 
country districts, while the many-storied barracks 
increase the inhabitants per acre. It is quite im- 
possible to build as fast as the tide of life 
rolls into London, and the more numerous the 
dwellings provided, the greater the temptations 
for the country labourer to desert his insanitary 
cottage to take his part in the more strenuous 
life of the town. Already the attempt to pro- 
vide quarters for the working-classes in the 
centre of London is being abandoned for the so- 
called colonial policy, according to which working- 
class communities are being provided for at Totten- 
ham and Norbury. But, as Mr. Madgen points 
out, there are no facilities for enabling the in- 
habitants to travel between their homes and their 
workshops. The suburban railways are already 
congested, and can carry no more. The tramcars 
are equally full at the busy times, and are too slow 
to be practical. Possibly the electric lines of the 
London County Council will institute a better 
order of affairs. Their capacity will be at least 
four times that of the present lines, and their speed 
should reduce the journey to Norbury from an 
hour to little more than half thattime. But what- 
ever the improvements, the influx of popula- 
tion will more than keep pace with them, and 
the overcrowding question will be ever with us. 
The remedy, says Mr. Madgen, is to carry the 
manufactures, for which London offers no advan- 
tages, into the smaller provincial towns, and let 
the workpeople accompany them. Then will also 
migrate the butchers, the bakers, and the candle- 
stick makers, who gain their living by supplying 
the needs of the working-classes, and thus a factory 
employing a thousand hands will, when removed, 
carry with it several thousand people, including, of 
course, many. wives and children. This is no 
visionary scheme. The whole process has been 





carried out in Manchester. The writer can remember 
when there were dozens of cotton mills in that city; 
now there are scarcely any. The owners have mi- 
grated to places where land is cheaper and rates less 
onerous. On Tuesdays and Fridays they gather on 
*change to buy and sell, and feel no other incon- 
venience from being a few miles distant from their 
market than that of a short railway journey. The 
engineers have, to a certain extent, followed the 
same example. Messrs. Crossley and Whitworth 
have gone to Openshaw ; others have gone to 
Pendleton, and there are many who would only be 
too glad to get away from their present cramped 
quarters if they could face the expense and the 
trouble. The outlay would soon be recouped, 
but they have not always the capital to spend. 
Lancashire is a county of industrial villages, 
where the workpeople are generally prosperous 
and contented, although in appearance it is 
far from being an Arcadia. There are, however, 
special conditions there, and similar results can 
scarcely be attained elsewhere unless some 
present restrictions are removed. The urban 
councillor must give up his selfish fear of a re- 
duction of rateable value ; he bewails overcrowd- 
ing, but he is aghast at anything which promises 
to reduce it. He must also abandon his opposi- 
tion to schemes for the distribution of electric 
power and for the establishment of light railways, 
and leave to greater organisations than his own the 
business of conceiving, and carrying out, such 
schemes. Needless to say that he will do nothing 
of the kind, and that industrial redistribution 
will not take place on any large scale until Par- 
liament takes control of such matters and ad- 
ministers them from a national standpoint. The 
first thing is to educate our members, and those who 
are interested in so doing will find much valuable 
matter for this purpose in Mr. Madgen’s paper. 





PrersonaL —Mr. William Piercy, of 102, Fenchurch- 
street, E.C., has been appointed London nb for 
Messrs. B. R. Vickers and Sons, oil manufacturers, 
Gascoigne-street, Leede.—Messrs. Brown, Lenox, and 
Co., manufacturers of chain cables, a have 
appointed as their London agent Mr. A. Thompson, of 
157, Fenchurch-streev, E.C.—We understand that Mr. 
James Hookey, engineer-in-chief to the Post Office, will 
retire next month. Mr. Hookey’s service covers a period 
of 47 years.—Mesers. Easton and Oo., Limited, Broad 
Sanctuary Chambers, S.W., have granted a licence to 
Messrs. Browett, Lindley, and Co., Limited, of Patricrof, 
for the construction of engines to use superheated steam 
on the Schmidt syatem. 





Tuer Rattway Coat Briu.—The cost of the coal con- 
sumed in the locomotive departments of the twenty 
principal English, Welsh, and Irish railways in the 
second half of last year compared as follows with the 
commepeneing cost in the corresponding six months of 


System. 1901. 1900. 
Belfast and Northern Couxties 12,565 17,501 
Great Central .. oe Je 138,466 200,331 
Great Eastern .. 160,526 237,938 
Great Northern .. th 187,664 228,152 
Great Northern (Ireland) : 37,469 62,104 
Great Southern and Wettern.. 44,368 44,834 
Great Western .. a 881,352 435,462 
Lancashire and Yorkshire 146,280 186,779 
Brighton .. os oe 138,043 155,968 
North-Western .. 415,885 490,478 
South-Western .. 192,827 194,671 
Tilbury .. j 3 15,559 19,262 
Metropolitan .. $s 26,535 81,855 
Metropolitan District .. 18,574 13,667 
Midland .. ‘a ” $27,300 385,817 
Midland Great Westeru 20,678 23,492 
North-Eastern .. “s ; 288,720 282,259 
North Staffordshire... es 19,775 25,893 
South-Eastern and Chatham.. 164,211 207,560 
Taff Vale .. F 28,612 81,523 


The aggregate expenditure made by the twenty com- 
panies for locomotive coal in the second half of last 
— was accordingly 2,690,4397., as com with 
235, 7552. in the oe six months of 1900. Ib 
will be observed that the most considerable economies 
were effected by the Great Central, the Great Northern, 
the Great Western, the Lancashire and Yorkshire, the 
North-Western, the Midland, the North-Eastern, and 
the South-Eastern and Chatham. The saving of the 
London and South-Western was pS Sarg y small ; 
but an explanation for this is, ‘no doubt, to be found in 
the necessity of working out old contracts concluded 
upon comparatively disadvantageous terms. The savin 
of 545,316/. effected by the companies was, of course, o 
great assistance to them in maintaining their ordinary 
stock dividends, and in two cases their preference divi- 
dends. The volume of unremunerated stock is still, how- 
ever, unfortunately considerable, so far as the Great 
Central, the Great Northern, the Metropolitan District, 
and the London, Chatham, and Dover are concerned. In 
our comparison we refer only to the South-Eastern and 
parse: = the SS aiek ie and Ae London, het 
m, and Dover are m or working 5 e 
London, Chatham, and Dover has still, seal resng an in- 
deperdent financial existence, as has the South-Eastern, 
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need for such a process being shown by the fact that with 
the present methods, direct current or alternate current, 
the maximum losses of power and the maximum output of 
the f mgree nine station occurred when the power developed 
at the train was least. ; 

The authors summed up under the following twelve 
heads the requirements that should be met in any general 
system of electrical railway working : 

1, Extra high pressure for feeding sub-stations. _ 

2. Avoidance of moving machinery in the sub-stations. 

3. On longer lines a high-pressure distribution to the 
trains ; making necessary, 

4. Overhead conductors. 

5. Easy extension of distributing system. 

6. Ability to supply trains having different systems of 
motors and control. 

7. High acceleration when starting. 

8. The return of energy on gradients, or when stop- 






































































ROYAL METEOROLOGICAL SOCIETY. 


Tue usual monthly meeting was held on Wednesday, 
the 19th inst., at the Society’s rooms, 70, Vicboria-street, 
Westminster, Mr. W. H. Dines, president, in the chair. 
Ten new fellows were elected. ‘ 

Mr. E. Mawley, F.R.H.S., submitted his report on the 
phenological observations for the year 1901. He showed 
that as affecting vegetation the weather was chiefly re- 
markable for the scanty rainfall during the growing period 
of the year, The deficiency was not confined to any part 
of the British Isles, but was more keenly felt in the 
English counties than in. either Scotland or Ireland. 
Wild plants came into flower very late, but not quite 
as late as in the previous phenological year, which 
was an onsagiinielly backward one. The swallow, 
cuckoo, and other spring mi $3 were, as a rule, 
rather behind their usual dates in reaching these islands. 
The crops of wheat, barley, and oats were all more or less 
above average in Scotland and Ireland. Ono the other 
hand, in England, although there was a fair yield of 
wheat, that of barley and oats was very deticient. Hay 
proved everywhere @ small crop, and especially so in the 
southern districts of England. Beans, peas, turnips, 
swedes, mangolds, and potatoes were all more or less 
under average in England, but either good or fairly good 
elsewhere. The yield of hops proved singularly abun. 
dant. Apples, pears, and plums were below avera 
especially apples, but the small fruits, as a rule, yiel 
well. Taking farm and garden crops together, seldom 
has there been a less bountiful year. 


ping. 
9. Possibility of using different s s. 

10. A variable-ratio arrangement for starting, for speed 

regulation, and for returning energy. : 

11. Possibility of using motors on a locomotive or dis- 
tributed on the train. 

12. The train equipment and control to admit of exten- 
sion and modification to work on other systems. 

The first six of these referred to the distribution of 
power, and the last six t> the equipment of the trains 
themselves. 

The first five led to single-phase alternate-current 
working as the only method that fulfilled all the con- 
ditions. 

The authors accordingly proceeded to discuss whether 
any system of utilising single-phase current was possible; 
and they described in considerable detail a method 
originally proposed by Mr. Ward Leonard. In this 
system a single-phase motor on the train would drive a 
direct-current dynamo provided with means for separately 
exciting it, and for varying its electromotive force over any 
desired range. The current from this dynamo would 
be taken to a separately excited direct-current motor ; by 
this means there would be provided a most flexible 
variable ratio transformation; and the advantages of 
such a system were pointed out. It was then shown that 
such a system satisfactorily met the other seven require- 
ments laid down, and offered at least a practicable solu- 
tion of the problem of a comprehensive general system 
of electric traction for railways. 








ELECTRICAL TRACTION ON RAILWAYS. 

AT the ordinary meeting of the Institution of Civil En- 

ineers, held on Tuesday, February 18, Mr. Charles 

awksley, President, in the Chair, the paper read was 
** Electrical Traction on Railways,” by Mr. W. M. Mordey 
and Mr. B. M. Jenkin, M. Inst. C.E. 

In view of the questions arising out of the recent Inner 
Circle arbitration as to the practicability of the general 
application of electrical working to railway + pe the 
authors considered the present time a suitable one for a 
general review of the various electrical systems applied 
to or proposed for railway working. 

Short and busy railways were now being successfully 
worked by electricity, and longer lines were calling for 
attention. As the distinction between railways and 
tramways was rather arbitrary, much of the paper was 
to be taken as referring to tramway work as well as to 
railway work. P : 

The principal features of existing systems were classified 
and described under three heads—viz : 

1. Direct-current methods. 

2. Composite direct and alternate-current methods ; and 

3. Alternate current methods. 

It was shown that, in the first-named class, viz., purely 
direct-current methods, the priucipal alternative to the 
simple 500-volt two-wire system was the three-wire system 
in various modifications, which were explained. This was 
followed by a description and diagram of the method 
adopted on the City and South London Railway, which 
was the only important example in actual practice of a 

urely direct-current system using other than the simple 
Foo-valt arrangement. This system was a three-wire 
distribution combined with feeders supplied at 2000 volts. 

The composite method—that used on the Central 
London Railway—was next described, in which high-ten- 
sion three-phase alternate-current transmission was com- 
bined with step-down transformers and rotary converters, 
to give direct-current to the railway. The existing alter- 
nate-current methods were all described under three- 
phase working, and it was shown that on the Continent 
there was a decided tendency to work out the more diffi- 
cult traction problems by the use of three-phase alternate 
currents, not only for transmission, but also for working 
the trains themselves. A Table was given containing 
particulars of the principal three-phase electric railways. 

The authors then proceeded to discuss the comparative 
advantages and disadvantages of these three classes or 
methods, giving curves to illustrate the efficiencies of the 
sub-stations according to the methods adopted; and a 
Table showing corresponding costs of the plant, &c., 
required. The advantage to the direct-current and com- 
posite methods of their ef use of accumulators was 
pointed out, but the possibility of also using these on 
alternate-current systems was considered. The systems 
were also me gp in their relations to number of con- 
ductors, speed, effect of variation of voltage, and relative 
oqnplenity of the sub-stations. 

The paper next considered the starting torque of 
single-phase alternate-current motors, with illustrative 
diagrams of curves, after which consideration was 
given to the increased electrical resistance of the rails 
with alternate currents, according to the periodicity. 
Some tests made by Mr. Blathy on this matter were 
communicated by the authors. The effect of these 
results on the use of alternata currents was considered 
rather fully, the limitations imposed being pointed 
out, and conclusions being drawn as to the probable 
advan’ of using co conductors in place of the 
rails, Attention was drawn to the choice of periodi- 
city as affected by lighting, rail-resistance and effects. 
A short section followed on lighting. The return of 
energy to the line when running down gradients and 
when stopping the train was dealt with; iv was pointed 
out that efforts to do this with direct currents had not 
had any success ; but with alternate currents the problem 
was much easier ; in fact, the method was used on most 
of the existing alternate-current lines, not so much 
with the object of economising energy, but for the sake 
of obtaining a very convenient brake. The importance 
of variable ratio control was next considered ; the special 





HUDDERSFIELD TRAMWAYS.—A tender of Messrs. E. 


accepted by the Tramway Committee of the Huddersfield 
Town Council, for the conversion of 14 miles of tramway 
lines (at present worked by steam power) for electric 
traction. The work will be carried on day and night by 
from 600 to 800 men, and it is expected that the lines will 
be ready for use by June. During the time the work is 
pt mee o the ee will neotaneee with the bo 
of getting the lines equi with the utmost —_ C) 
Fauon and Ladcoeed routes will be first dealt with, 
and in connection with the latter route, the line to Berry 
Brow will be converted, and a new line laid from Berry 
Brow to Honley Bridge, partly within the area of the 
Honley Urban District Council. The amount of Messrs. 
Nuttall’s contract is close upon 110,000/. 

Tue InstiTvTION oF Civit ENGINEERS—MEETING OF 
STupENTs.—A meeting of students of the Institution of 
Civil Engineers was held on Friday evening, the 14th 
instant, Mr. E. P. Hill, M. Inst. C.E, in the chair, 
when a paper on ‘“‘Some Public Health Aspects of the 
oe of Sewage Disposal” was read by Mr. C. 

ohuston, Stud. Inst. C.E. The following is an abstract 
of the paper: In this paper the author investigates some 
of the means to be adopted for the prevention of zymotic 
and tuberculous diseases, in so far as they are directly 
attributable to insanitary conditions and vitiated air. 
The question is considered under the following head- 
ings: 1. The nature of the refuse to be disposed 
of—(a) removable by water; (5) not so removable. 
2. The water-carriage system as compared with other 
methods of collection. 3. Water clcsets, waste-water 
closets, and latrines. 4, Principles of construction 
and ventilation of drains and sewers. 5. The disposal 
of refuse nop removable by water. Some statistics 
showing the percentage incidence of typhoid and 
other fevers in houses provided with water closets, pail 
closets and midden privies, respectively, are given, which, 
with other information, show that the complete water- 
carriage system is not only the cleanest and healthiest, 
but also in many respects the cheapest method that can 
be adopted. The quantity of water required for efficient 
flushing of drains and sewers, and the use of disconnect- 
ing traps, are considered. Ventilation 7 means of open 
and closed manhole covers is explained, the former being 
recommended in unpopulated or agricultural districts, 
and the latter, in conjunction with tall shafts, in thickly- 
populated districts. In cases where intercepting traps are 
used, the supply of fresh air may be insufficient to change 
the air in the sewers rapidly enough for good aera- 
tion; and to meet this a manhole cover, fitted with 
& mica flap across the opening, so arranged as to allow 
ingress of fresh air, at the same time preventing the 
sewer gas from rising, is sketched and described. ith 
regard to the dis; of refuse not removable by water, 
the author refers to the great dangers arising from “‘ tips,” 
and the advantages, from a public health point of view, 
to be derived from the use of refuse destructors. The 
rey Se the paper was followed by a discussion, in 
which Messrs. W. R. P. Brookes, S. Campbell-Bayard, 
R. 8S, Allen, F. E. Apted, J. Holliday, A. M. Arter, 
J. W. M. Topley, W. A. Burton. and L. F. de Peyre- 
care, Studs. Inst. C.E., took part. 


Nuttall and Sons, of Trafford Park, Manchester, has been | }, 











NAVAL ENGINEERS. 
To THe Eprrog or ENGINEERING. 

Srr,—In connection with the ced of Mr. D. B. 
Morison, and the remarks made thereon by you in your 
issue of last week, I beg: to call your attention to the 
following facts, which are pertinent to the subject under 
discussion : 

Lieutenant G. having to repair all gun-working gear, 
&c., and Lieutenant T. doing the same with all electric 
motors, torpedoes, &3., will require lathes, machines, and 
workshops. 

This necessity of allowing space for two more work- 
shop3, in addition to the one in charge of the engi- 
neer, is an important consideration, in view of the keen 
ee which already exists for space, as also it 
paralyses the strenuous efforts which are being tried to 
reduce weight. For three different sets of people to try 
to work in one workshop would cause endless delay. 

In engineering firms, when a mechanic finds himself 
virtually in the er of a leading man, he imme- 
diately asks for a leading man’s wages; that will be the 
case with the chief armourer and electrician, who will 
effect the repairs to guns, motors, &c., with an amateur 
gunnery or torpedo engineer over them; and _ these 
mechanics will feel professional degradation at the gall- 
ing yoke of having to work under superiors who will not 
know how to give them ime 90 orders. 

If t inducements are held out to mechanics to join 
the electrician and armourer ranks, this will still further 
reduce the recruits for engine-room artificers, desirable 
candidates for the latter already being difficult to get. 

yg map d it is the policy of the Admiralty to squeeze 
out the engineers by substituting artificer engineers of 
twenty years of ageand upwards. It is stated executive 
warrant officers are shortly to bs granted commissions ; it 
will not take long for artificer engineers to agitate to be 
traated in the same way as the deck warrant officers ; the 
responsibility of being in command of the machinery de- 
partment is forcibly driven home to any one who holds 
that position. 


February 18, 1902. Star‘ ENGINEER. 








GAS ENGINES FOR ELECTRIC TRACTION. 
To THE Eprror or ENGINEERING. 
_Siz,—From experience in connection with electric 
lighting stations driven by gas engines, I can sympathise 
with your correspondent ‘‘ A.M.I.E.E.,” who has appa- 
rently met with some of the prejudice which exists among 
electrical engineers against gas engines. Hitherto there 
as been some difficulty in getting suitable gas engines 
in large sizes for driving dynamos, bub this is fast dis- 
appearing, and it is to be hoped that the prejudice against 

these engines will also disappear rapidly. 

The idea that engines for-electric traction purposes 
should differ from those used for electric lighting in a way 
somewhat analogous to the difference between a cart 
horse and a race horse is one often advanced but never 
explained. I believe that an engine which is suitable for 
electric lighting is equally suitable for traction ; and gas 
engines do not differ from steam engines in this respect. 
A combination with storage batteries is not a matter that 
should be regarded as essential on the one hand, or as an 
objection to gas engines on the other, for they are used 
with advantage in connection with many steam-driven 
traction plants. ; 

There are, of course, some points about gas-driven 
stations which do not perhaps occur to every one who 
comes fresh to the subject, but I am satisfied that there 
are no insuperable difficulties to be overcome in applying 
gas engines toelectric traction, and working them more 
economically than steam plants, particularly in the case 
of moderate sized stations. 

T am, Sir, yours, &c., : 
Epcear C. Tururp, A.M. Inst. C.E. 
39, Victoria-street, Westminster, February 17, 1902. 





ARGENTINE IMMIGRATION.—The number of immigrants 
into Argentina last year was 125,981. The corresponding 
total in 1900 was 105,902 ; and in 1899, 111,083. 


Mancuesterk €u1p Canat.—The half-yearly report of 
the Manchester Ship Canal Company states that the 
expenditure on capital account for the past six months 
amounted to 281,865/.; but as the proceeds of sales of 
land and plant and other receipts were 1262/., the net 
outlay was brought down to 280,603/, This carried the 
total expenditure on capital account to 15,173,402/., 
leaving a balance to credit of 280,997. The Ship Canal 
revenue receipts amounted to 163,008/., and the expen- 
diture to 102,980/., leaving a credit balance cf 60,028/. 
The profits of the Bridgewater Canal Department were 
11,189. The balance to net revenue account was, there- 
fore, 71,2177, to which was added 53791. for bankers 
and general interest, making a total profit on the half- 
pce! working of 76,5967. ter paying interest on sun- 
dry debentures, there was a balance remaining of 30,854/. 
for the Manchester City Council on account of the 
interest due on debentures which it holds, The weight 
of toll-paying merchandise which through the 
canal during the past six months was: Sea-borne 
traffic, 1,422,089 tons, as compared with 1,437,692 tons 
in the corresponding six months of 1900; and barge traffic, 
129,155 tons, as compared with 134,983 tons, The receipts 
showed an increase of 13,525/. as compared with the pre- 
vious year, and there was a decrease of 4154/. in the ex- 
penditure. The decrease in last half-year’s sea-borne trattio 
was more than accounted for by diminished coal ship- 
ments. The Bridgewater ol traffic suffered ~— 
prolonged drought, No portion of the system had to 
rey but the decreased depth prevented boats carrying 
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LIMITS OF COMMUTATION. 
(For Description, see Page 261.) 
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INDUSTRIAL NOTES. 


Tue state of the labour market, according to the 
returns made to the Labour Department of the Board 
of Trade, has somewhat improved, but is not quite 
so good as a year ago. This conclusion is based on 
2365 returns—namely, 1223 from employers, 575 from 
trade unions, and 567 from other sources. The pro- 
portion of unemployed members of the unions was 
higher in the month than a year ago, but lower than 
the mean percentage for the same month during the 
last ten years. In the 151 trade unions whose returns 
are specially analysed there was an aggregate of 
553,218 members, of whom 24,470, or 4.4 per cent., 
were reported to be unemployed from all causes, as 
compared with 4.6 per cent. in the previous month, 
and 4 per cent. a year ago. The average proportion 
of unemployed members at the end of the same month 
during the ten years 1892-1901 was 5.3 per cent., so 
that in comparison the beginning of this year is 
favourable. 





In the coalmining industry employment continued 
good. The number employed was about the same as 
in the month previous, but was 2 per cent. higher 
than a year ago. At collieries employing 480,211 
workpeople, the pits worked on an average 5.29 days 
per week, as compared with 5.46 days in the month 
previous. The proportion is higher than a year ago. 

In ironstone mining employment continues good ; 
but, as compared with a year ago, the number em- 
ployed has decreased. At the 131 iron mines and 
open works — on, 15,475 persons were employed, 
the time worked being 5.53 days per week, as com- 
pared with 5.77 days in the month previous. The 
position is therefore pract’cally unchanged, indicating 
no depression whatever. 





In the pig iron industry employment shows a slight 
improvement, and is better than a year ago. Returns 
from 113 ironmasters show that 318 furnaces were in 
blast, employing about 22,200 men, as compared 
with 315 furnaces in blast in the previous month, and 
309 furnaces a year ago. 

In the iron and steel manufacturing industries em- 
ployment shows a slight decline, but is better than a 
year ago. At the 202 works covered by the returns 
77,554 persons were employed ; the total volume of 
employment, taking into account the number em- 
ployed and the total shifts worked, shows a decrease 
of 1.7 per cent. as compared with the previous month, 
but is 0.6 per cent. better than a year ago. 

In the tinplate industry employment shows a further 
improvement, and is much better than a year ago. 
At the end of the month 385 mills were at work, in- 
cluding those engaged in the manufacture of black 
plates, employing about 19,200 persons, as compared 
with 378 in the previous month, and 295 a year ago. 





Employment in the engineering and metal group of 
trades has slightly improved. The proportion of un- 
employed members of the unions was 4.9 per cent, 
as compared with 5.4 per cent. in the previous month, 
and 4,1 per cent. a year ago. 

In the shipbuilding trades, also, there is improve- 
ment, The proportion of unemployed members of 
unions was 4.3 per cent., as compared with 5.8 per 
cent. in the previous month, and 3.9 per cent. a year 
ago. 

_~ the building trades employment has not varied 
much, In the unions making returns the proportion 
of unemployed members was 5 per cent., as com- 
pared with 5.2 per cent. in the previous month, and 
4.7 per cent. a year ago. But this is the dull seagon, 


In the woodworking and furnishing trades employ- 
ment has further declined and is now bad. The pro- 
portion of unemployed union members was 7.6 per 
cent., as compared with 5.9 per cent. ia the previous 
month, and 7.3 per cent, a yearago. This, however, 
is the dullest season of the year. 

In the printing and bookbinding trades there is a 
further decline in employment; the proportion of 
unemployed members has risen from 4.7 to 5.4 per 
cent. ; @ year ago it was 4.1 percent. In the paper 
trades there is but little change. The proportion of 
unemployed members was 2.4 per cent., in the month 
previous 2.5 per cent., a year ago it was 1.6 per cent. 

In the boot and shoe trades there is improvement, 
but in most centres the branches are slack. In the 
leather trades employment hes declined ; the progor- 
tion of unemployed members of unions was 3.8 per 
cent., in the previous month 3.6 per cent., a year ago 
it was 3.5 per cent. 

In the textile trades there is improvement. Em- 
ployment in the spinning branch of the cotton trade 
is good ; in the weaving branch it is moderate. In 
factories employing 79, females, 75 per cent. in 
weaving factories and 93 per cent. in spinning mills 
were fully employed, as compared with 73 and 91 per 
cent. respectively a month ago, and 86 and 89 per 
cent. respectively a year ago. In the woollen trade 
employment is fairly good ; in the worsted branches 


there is general improvement ; in the hosiery trades 
— is now good. 

Dock and riverside labour in London has only 
varied slightly ; there were 69 fewer employed than 
in the previous month, but 1229 fewer than in the 
same period of four weeks a year ago. 


There were 33 fresh labour disputes in the month, 
involving 23,558 persone, 6898 directly and 16,660 in- 
directly. Inthe previous month there were 14 dis- 
putes, involving 3236 persons, and in the same month 
a year ago 29 disputes, involving 17,754 persons. Of 
the 33 disputes in the month, 11 were in the mining 
and quarrying industries, 13 in the textile trades, 
four in the engineering, metal, and shipbuilding 
groups, and five in various other industries. Settle- 
ments were effected in 33 old and new disputes, involv- 
ing 22,770 persons ; of these, six, affecting 2155 work- 
people, were decided in their favour, and 13, involving 
5675 persons, in favour of the employers. Fourteen 
disputes, affecting 14,940 persons, were settled by 
compromise. 





Changes in the rates of wages reported in the month 
affected 156,678 workpeople, the net effect of which was 
a decrease in wages of 53d. per head per week of the 
whole, Of that total 2783 persons received advances, 
and 153,895 suffered decreases in wages. The changes 
in the previous month affected 44,701 persons, and re- 
sulted in a decrease in wages of ls. O4d. per head 
weekly. In the same month of last year the number 
of persons affected was 54,692, the net weekly decrease 
in wages per head being 1s. 77d. The principal decrease 
last month was in South Wales, in which 135,000 coal- 
miners suffered a reduction under the sliding scale. 
Eleven changes, affecting 142,315 persons, were effected 
under sliding scales; seven, affecting 1470 persons, 
were preceded by disputes causing stoppages of work ; 
and the remainder, affecting 12,893 persons, were 
arranged directly between the employers and the work- 
people, or by their representatives. The fewness 
of strikes is a satisfactory feature in this record, for 
in years gone by strikes in resistance of a reduction 
in wages were nearly, if not quite, as numerous as 
those for an advance. 





The Amalgamated Engineers’ Journal states that 
‘trade keeps about the same ;” but there is a con- 
siderable reduction in the list cf unemployed members 
on donation benefit caused by the fact that many 
members who had signed on by reason of suspensions 
had now resumed work. If this does not indicate im- 
provement in trade, it certainly does not show that 
depression is advancing as fast as many had thought. 
The total number of members is 90,873, a decline of 
127 ; but this is mainly due to exclusions of members 
who had run out of benefits. The total on donation 
benefit was 3446—decrease, 725; on sick benefit, 
2333—increase, 228; on superannuation benefit, 4013 
—decrease, 10; aggregate on those three benefits, 
9792—a goodly army to be provided for by one 
society. The voting is given for the new “terms of 
settlement,” recently submitted to the members. 
The result was: For acceptance of the terms sub- 
mitted, 7379 ; against, 14,879. Some reasons are given 
for non-acceptance : 1. ‘* Because of the absence of pro- 
vision for the — of the day-work rate of wages 
to those asked to work piece-work.” 2. ‘* Because 


of the irritating references to non-society men.” A few, 


objected because the terms still give to employers dis- 
cretion respecting machines and the number of appren- 
tices. It is intimated that the subject will be further 
discussed in due course. The voting as to affiliation 
with the Labour Representation Committee was: For 
affiliation, 5626; against, 1070. The small vote is 
accounted for by the fact that it was taken by ballot. 
An intimation is given that there are openings for a 
number of men in the United States if any members 
are desirous of trying their luck in America. As the 
eociety has branches there, the men venturing will be 
cared for. 





In the Durham miners’ monthly circular, Mr. John 
Wilson, M.P., states that the total number of members 
was at date 70,585, and 11,000 half members, so that 
the grand total is 81,585. The aggregate funds in 
hand, stated to be “investments,” amounted to 
199,205/. 3s. 3d., of which 71,0007. was on deposit in 
the society’s bank, 50,000/. in Government consols, 
30,0007. in the Wear Commission, 30,000/. in the Tyne 
Commission, and 18,245/. 3s. 3d. in houses for mineis, 
offices, and halls in the county. The numerical and 
financial strength of the Durham Miners’ Association 
is, as Mr. Wilson says, ‘‘a state of which we can all 
feel justly proud.” The circular gives the terms of 
agreement, entered into on January 27 between the 

owners’ Committee and representatives of the 
miners, as s “the hours of putters when sent to 


datal work,” which are to be the same as those worked 
by the particular class of workmen employed at such 
work ; fixing the hours of firemen at eight hours per 
shift, and reducing the hours of boys to eight, but 





with a proportionate reduction in wages. The miners’ 





representatives were also instructed to request an 
increase in the basis wages of all classes ; free houses, 
or an equivalent in wages allowance ; and an arrange- 
ment as to Bank Holidays. These the coalowners 
refused to entertain. The reasons for such refusal 
are given, The question of Durham being represented 
on the Royal Commission respecting the coal tax is 
discussed, and the correspondence relating thereto is 
published. Northumberland and South Wales are 
represented, Durham feels ieved that it is left 
out in the cold. Otherwise the choice of members on 
that Commission is eulogised. 





The monthly report of the Operative Cotton Spinners 
shows an increase in membership of twenty, and also 
a slight increase in the number of unemployed mem- 
bers. The proportion was at date nearly 5.4 per 
cent. The percentage is also slightly above what 
it wasa year ago. There was a decrease of full and 
half timers on the books, as ig ee with a year ago. 
The total membership of all classes was 13,635, as 
— with 14,104 a year ago, the decrease being 
chiefly in the younger section of members, and not in 
the number of full members. There were thirty cases 
of dispute in the month, all of which were attended 
to by the officers of the association, and in all cases 
settlements were effected in the interest of those 
directly concerned. This is a very satisfactory state 
of things from all points of view, for it shows that 
the operatives were mainly right in their contentions, 
and that the > tee were ready to concede the 
points when fairly put before them. There were 
nineteen claims under the Compensation Act, as com- 
pared with twenty in the previous month. A brief 
statement of each case and of the claims put forward 
by the association on the workers’ behalf is given, on 
the basis provided in the Act. There were also 
forty-one accident cases to be dealt with by the 
association ; these are referred to in the medical re- 
ports. Altogether the proceedings for compensation 
on a mutual is seem to work smoothly, the settle- 
ments effected being without litigation on either side. 
The funeral of the late James Mawdsley was attended 
by deputations from the Employers’ Federation and 
most of the societies connected with the cotton indus- 
tries. Many other unions also sent deputations asa 
mark of respect. 





In the Wolverhampton district it is complained that 
the orders given out in the iron trades are still limited 
in quantity to meet early requirements. But marked 
bar makers report a fair accession of new orders, and 
there is increased activity in the galvanised branches, 
with a hardening of prices for black sheets. Other 
branches report business as quiet. Unmarked bars 
are not in active request, and it is eaid that lots have 
been sold at unremunerative prices. Gas strip has 
been reduced in price owing to keen competition. 
Steel is in better request, and the recent advances 
have been well maintained. In the engineering and 
allied industries there is little change. For the most 
part these industries are fairly well employed, but not 

ressed with work, as they were some timeago. In the 
ser industries there are variations; in some 
employment continues good, in others fair or moderate, 
in some quiet, in others dull ; but it is the exception for 
any to describe trade as depressed. There aresomany 
different branches that some are pretty sure to be dull 
in comparison with others; but the activity that has 
been so long enjoyed is not yet changed for depression 
to any serious extent in any of the many industries. 





In the Birmingham district the iron trades, though 
still quiet, show increasing activity. Marked bar 
makers are well supplied with orders at full standard 
rates; but for unmarked bars prices fluctuate. 
Galvanised corrugated sheets show further improve- 
ment in demand and prices. A reduction in the price 
of strip iron has led to increased business. | Tinplate 
workers are extremely busy, and steel is in greater 
demand at higher prices. The engineering and allied 
industries continue to be fairly employed, as are also 
most of the other iron, steel, and metal-using trades. 
On the whole, the prospects appear to be brightening, 
so that the position is not altogether discouraging. 





The position of the engineering trades throughout 
Lancashire remains about the same as last reported, 
but there is, perhaps, a more hopeful tone as to the 
future. There is, however, little change in the situa- 
tion as regards employment or work coming forward. 
Here and there new work has been coming forward 
more freely than of late, but indications of reviving 
activity are few. Electrical engineers continue busy, 
and are likely to be fully engaged for some time to 
come. Locomotive talideee are also full of work for 
the rest of the year. Machine-tool makers are . 
pleting orders faster than they are replaced. one 
makers complain that new business is not plentiful. 
Ironfounders are quiet. Makers of textile machinery 
are still for the most part slack, in some sections mad 
slack. In the iron trades a stronger tone has been 
manifest, and increased business has resulted, buyers 
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who had been holding back in hopes of lower prices 
having been impelled to give out orders for at least 
present needs. Some improvement is reported in the 
finished iron branches, and the steel trade is more 
active. With longer days and brighter weather 
further improvement is anticipated. 





The unwise action of the Welsh labour leaders in 
ordering stop-days during the absence of Mr. W. 
Abraham, M.P., the secretary of the South Wales 
Miners’ Federation, has resulted in a claim for 70,0001. 
damages by the coalowners of South Wales. In some 
instances the men at certain collieries have already 
had to pay damages for breach of contract in absenting 
themselves from work. Those actions for damages 
will, of necessity, impel the officials of trade unions to 
be more careful and provident in their methods and 
means, or they will involve the unions in ruin, and 
themselves in disgrace. 

The Scottish miners and coalowners are engaged in 
trying to arrange some plan for conciliation in view of 
the expiry of the present agreement at the end of May 
rext, It is proposed to deal with cases under the 
Compensation Act, as well as with labour disputes. 

At Rotherham last we2k 117 miners were ordered 
to pay 7s. 6d. each, and costs, for absenting them. 
selves from work without proper notice, this being a 
breach of contract. 





The labour member for Derby, Mr. Bell, Secretary 
of the Amalgamated Society of Railway Servants, has 
secured a day for a debate upon the Taff Vale case and 
other recent decisions affecting the funds of trade 
unions. But it is doubtful whether he can raise a 
debate by reason of a Bill on the subject being before 
the House. It may be, however, that the Bill will be 
temporarily withdrawn for that purpose. Still it is 
possible for another member to introduce a similar Bill, 
and thus frustrate the motion, for procedure in the 
House is curious. 





The dock labourers and others at Trieste, last week, 
to the number of about 8000 men, stopped work. 
This was followed by other strikes in sympathy. A 
riot ensued, and the military were called out. Col- 
lisions occurred, when the military fired upon the 
mob, killing and wounding upwards of thirty persons. 
The Burgomaster, who is president of the arbitration 
tribunal, has decided in favour of the strikers’ 
demands, 





THE PHYSICAL SOCIETY. 

Tue annual general meeting of this Society was held on 
February 14, 1902, Mr. T, H. Blakesley, Vice-President, 
in the chair. The officers and council for the following 
year were elected as follows: President, Protessor S. P. 
Thompson, D.Sc., F.R.S. Vice-presidents (who have 
filled the office of president): Dr. J. H. Gladstone, F.R.S., 
Professor G. C. Foster, F.R.S., Professor W. G. Adams, 
M.A, F.R.S, {Lord Kelvin, D.C.L., LL.D., F.R.S., 
Professor R. B. Clifton, M.A., F.R.S., Professor A. W. 
Reinold, M.A., F.R.S., Professor W. E. Ayrton, F.R.S., 
Professor G. F. Fitzgerald, M.A., F.R.S., Professor 
A. W. Riicker, M.A., F.R.S., Sir W. de W. Abney, 
RE., K.C.B., D.C.L., F.R.S., Shelford Bidwell, M.A., 
LL.B., F.R.8., Principal Oliver J. Lodge, D.Sc., F.R.S. 
Vice-presidents : T. H. Blakesley, M.A., Professor J. D. 
Everett, D.C.L., F.R.S., 8. Lupton, M.A., J. Walker, 
M.A. Secretaries: H. M. Elder, M.A., 50, City-road, 
E.C. ; W. Watson, B.Sc., Physical Laboratory, South 
Kensington. Foreign Secretary: R. 'I'. Glazsbrook, D.Sc., 
F.R. Treasurer: Professor H. L. Callendar, M.A., 
F.R.S., University College, Gower-street. Librarian: 
W. Watson, B.Sc., Physical Laboratory, South Kensing- 
ton. Other members of council ; C. Chree, D.Sc., F.R.S., 
W. R. Conger, M.A., G. Griffith, M.A., R. A. Lehfeldt, 
D.Sc., A. W. Porter, B.Sc., W. A. Price, M.A.. W. N. 
Shaw, M.A., F.R.S., W. F. Stanley, F.G.S., J. Swin- 
burne, A. A. Campbell Swinton, M.LO.E. 

Professor S. P. Langley and Professor H. A. Lorentz 
were elected Honorary Fellows, to fill the vacancies 
caused by the deaths of Professor Rowland and Dr. 
Keenig. ‘The President of the German Physical Society 
was elected an ex-officio Fellow of the Society. 

Tae Secretary then read the President’s address. Ib 
commenced by giving some particulars of the life and 
a of Rowland, Kevig, Langley, and Lorentz. On 
paeery i a telegram was sent in the name of the 
Society to Professor Hittorf, oomeainiing him upon the 
jubilee of his professoriate. The work of translation, 
os p and production of an English version of Gil- 
_ De Magnete” has been completed, and a copy of 

© book presented to the Society by the President. The 
jemainder of the address dealt with the refusal of the 

aw of this country to recognise as valid matter for the 
Granting of letters patent anything which may have 

n brought before any of the learned or scientific 
societies. In the United States a man may appeal to the 
a of his having read such a paper in proof of his sub- 

Ug claim to receive a valid patent for his invention. 
= = in this country works very inequitably. As 
Prote, es, the invention of the microphone by the late 
pcemreag Haghes, the ha soy invention of the “‘ asti- 

: © invention of wi: 
Professor Lodre, were given ne 
hin, ag 3 Meeting of the Society was then held, at 
ch Mr. Littlewood exhibited an Attwood’s machine. 


THE LIMITS OF COMMUTATION.* 


Modern Commutating Dynamo Machinery, with Special 
Reference to the Commutating Limits. 
By H. M. Hopart, M.I1.E.E. 
(Concluded from page 232.) 

In connection with some investigations which Mr. 
Parshall and the writer are making in the subject of 
** Alternating-Current Design,” some tests were made for 
the purpose of arriving at rough practical constants for 
determining the decrease in the inductance accomplished 
by the subdivision of a given number of turns in many 
slots. Some of the results for the position of minimum 
inductance have considerable bearing upon this question 
of the reactance voltage in commutating dynamos ; and 
hence it is proposed to briefly explain sufficient portions 
of the investigation to enable these results to be described. 

Five sets of punchings were prepared, of the same 
external size, hut with different numbers of slots—namely, 
with 2, 4, 6, 8, and 12 slots, this corresponding to 1, 2, 3, 
4, and 6 slots per es The slots were so propor- 
tioned that the ratio of width to depth was the same for 
all five models. 

The punchings were cut from annealed transformer iron 
about 0.38 millimetre thick, and built up to a depth of 
63 millimetres. Each lamination was japanned on one 
side only, and the japanning may be taken as correspond- 
ing to some 10 per cent. of the total depth. The lamina- 
tions were held together g Bm: plates of manganese 
steel 6.4 millimetres thick, 
insulated brass bolts. The coils were wound on formers, 
taped up and forced into the slots. The wire used was 
No. 14 8.W.G. (2.04 millimetres bare diameter), and 144 
turns were wound on each set, the total turns being 
evenly distributed among the slots. Engravings of the 
five sets are shown in Figs. 14, 15, 16,17, and 18, page 259. 

The data contained in Table XV. relate to these five 











models, : 
Table XV. 
= | 7, ~ | Corre- 
| ec ogg — 
:, | | | Resist- ean 
_ __ — — "per | Total | ome - Tength of 
metres. Slots. | Coile. | Coll. | 20 Deg. | (Centi- 
| Cent.). | metres), 
36.8 x 24.2 2 | a) | ade 3) as .33 43 
26.2 x 17.2 eo S| eee Si | ua 
21.4 x 14.0 6 3 | 48 144 -29 38 
18.4 x 12.1 8 4 36 | 144 81 41 
15.0 x 9.9 12 6 24 | 144 31 41 
| | 





While fundamental quantitative results were not the 
purpose of these tests, the models being so small, 
it may be pointed out that the approximate equivalent 
diameter is 13 centimetres, and the approximate equiva- 
lent cross-section of coil for the firsp model is about 3 cen- 
timetres square. For such dimensions, Professor Perry’s 
formula would not apply. One would, however, infer 
from the shape of the curves of Figs. 7 and 8, 231 
ante, that there would be, probably, nob over 0.3 C.G.S. 
lines per centimetre of free length for the uni-slot model, 
and still less for the other models; hence the magneto- 
motive force of the ‘free length” would not affect the 
results by more than some 10 to 20 per cent. at the most. 

In the curves of Fig. 19 are given the results obtained 
for these models when measured without any pole-pieces, 
which corresponds to the conditicn of minimum induct- 
ance—i.e., the condition in coils at the instant of commu- 
tation under the brushes. Ib is interesting to observe 
that for the six-coiled model the reactance is still 45 per 
cent. of the uni-coil model; and when it is pointed out 
that these two models gs organ very extreme cases, one 
will be inclined to admit that, with the very much smaller 
variations in shape and numbers of slots encountered in 
practice in continuous-current machines, the value of the 
inductance, as ex in flux per ampere-turn per centi- 
metre of length, will not be greatly different throughout 
the range of proportions common in the modern projec- 
tion type of continuous.current dynamo. __ 

In fact, while the two cases sketched in Fig. 20 repre- 

sent diagrammatically the cases of models 1 and 5, the 
most extreme cases which would be met with in practice 
in continuous-current dynamos—as relates to coils simul- 
taneously commutated—would not vary from one another 
so much as the two depicted in Fig. 21. 
The writer has gone into this matter so much at length, 
because it has considerable bearing upon his contention 
that one is justified, without much regard to the slot pro- 
portions or the numbers of slots, in taking a representa- 
tive value as he has done, say four lines per ampere-turn 
per centimetre of embedded length, in instituting com- 
parisons of the reactance voltage of various machines. 

If one analyses the results of the curve of the Fig. 19, 
changing the values into c.g.s. Jines per centimetre of 
embedded length and neglecting the free length, one 
obtains the results given in the curve of Fig. 22. Treat- 
ing the entire 6.3 centimetres between flanges as magnetic 
iron—t.e., neglecting the 10 per cent. of insulation between 
plates—tends to offset the ‘error involved in failing to 
assign a portion of the total lines to the influence of the 
“free length.” But, as already stated, the models are 
too small to serve suitably for a basis for obtaining useful 
fundamental constants of this sort, being intended for 
ascertaining the prone percentage decrease in the 
reactance secured by distributing a winding of a given 
number of turns, in many slots. 3 

For the purpose of stu ying the extent of the influence 
of the shape of the slot, the writer had built a series of 
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he Society then adjourned until February 28, 
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ted together by means of; 


models of the dimensions and with the windings shown in 




















Fig. 23. The inductance tests made upon these five 
models give the results set forth in Table XVI. 
TaBLE XVI. 
F| 3 A. B. Oo. 
a (8 - 
» » a co £6292 * oc to 
$2 /8| 22 |S88se) 2284 
a >3 go =| .a 
Salsa] + | Sed | #8822) 288 
i || of ese |syed=| 3882 
sg ilsiisk| s | osf |S388e| cokes 
3 i83)| sl] 2 22s |3eass =e 
Ss |B | Afi eE one | SRaAR | 3<08 
I. an is <s .000280 -000243 169 
Il. 20 | 15 | 1.33 | .000365 .000317 220 
iy, | 35. | 90°) 38 000400 €00347 242 
IV. | 10 | 43 | .23 | .000495 | .000480 299 
Vv. 5 | 60 | .083 | .000805 | .000700 485 

















In Fig. 24 the inductance of Model I., correspondin 
to the case of a smooth-core winding, is taken as 1.0, an 
the relative values for the other models are plotted in 
terms of the ratio of the width to the depth of the slot. 
From the curve it is seen that considerable changes in 
the slot proportions are necessary to even slightly affect 
the inductance of the Te Furthermore, since in 
these models the ‘‘ embedded length ” has the high value 
of 45 per cent. of the total length per turn, the shape of 
slot would, in actual machines, be even less influential, 
since in them the ‘‘ embedded length” rarely exceeds 30 
per cent. of the total length, and the inductance of the re- 
maining 70 per cent. constituting the ‘‘ free length ” is, of 
course, entirely independent of the shape of the slot. 

If for the models of Fig. 23 we estimate the inductance 
of the ‘‘free length” at 0.8 lines per centimetre, then for 
the ‘‘ embedded length,” working from column C of Table 
XVI., the results set forth in Table X VIT. are obtained 
for the inductance per centimetre of ‘‘ embedded length.” 


TasLe XVII. 


Lines per Centimetre 
Model. of **‘ Embedded 
Length.” 
II. 2.8 
III, 3.2 
IV. 42 
V. 7.5 


It must not be forgotten, in considering these results, 
that very extreme cases were examined, 

Then tests were made with a coil, of which the induct- 
ance was measured, first with the coil at the bottom of 
the slot, and then in positions successively higher and 
higher, until finally the coil was entirely removed from 
= armature. The results are shown in the curve of 

ig. 25. 

We may analyse this case as follows : 


Lines per ampere for “‘ free 
length” ons. cungat $5 oop Sa RAO OO cae oe Oe ee 
Lines per ampere for ‘‘ em- 
bedded length ” w. = 64x 4x 6 =1540 
Total flux (C.G.S. lines) ... = 2355 
Estimated inductance 2355" x 6 x 
tenn ae aan aoe ... = .00014 henrys 
Observed inductance with a coil 


40 mm. x 10 mm. in one slot with 

abnormal wave-form supplied 
Corrected 15 per cent. for more 

normal wave-form ... ous «.. = .00019 


Had the coil been rather spread out, say part in one 
slot and part in the adjoining slot—this representing a 
more.average practical condition—this 36 per cent. excess 
of the corrected observed result over the estimated result 
would have been decreased. 

In the preceding test the ‘‘ embedded length ” was only 
27 per cent. of the mean a per turn. This tended 
to obscure the influence of the depth in the slot of the 
“embedded length.” Another test was made upon a 
five-turn coil, of which the 


Mean length of turn ... = 105 cms. 
“Free length” per turn Oe = a 
‘** Embedded length” per turn = 49 ,, 


The ‘‘embedded length” thus constituting the high pro- 
portion of 47 per cent. of the mean length per turn. 
Measurements were made in four positions of the coil: 
1. Coil at the very bottom of the slots. 

2. Top of coil just level with top of slot. 

3. Bottom of coil just level with top of slot. 

4, Coil free in air, 

The coil was 20 millimetres high by 10 millimetres wide. 
The slot was 41 millimetres high by 10 millimetres wide. 
The three first positions are shown in Fig, 26, and the 
results are given in the curve of Fig. 27, page 262. 

Effect of End-Connections.—Tests with coils with dif- 
ferent lengths of end-connections were then made on the 
three 5-turn coils shown in Fig. 28. 

For all three cases the ‘‘embedded length” was 49 
centimetres, The coils were all of a section of 10 milli- 
metres wide by 20 millimetres deep, and were measured in 
slots 10 millimetres wide by 41 millimetres deep. Three 
sets of measurements were e with the coils respec- 
tively at the bottom, at the top, and directly above the 
slots. The results are given in Table XVIII. 

These results are plotted in three of the curves of Fig. 29. | 
The fourth curve is interpolated for the case of a coil 
lying half-way between top and bottom of the slot, but 
even this would not be the practical equivalent of an actual 





armature winding, since then, considering coils short-cir- 
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cuited at both the positive and negative brushes, the 
group of conductors concerned occupies the whole depth 
of the slot, and generally two neighbouring slots are con- 
cerned. For these reasons,’ as well as use the mea- 
surements were made on the circuit of the uni-slot alter- 
nator, the results are considerably too high. 


Taste XVIII. 
ee Me Pe 


| 
| 
| 


Inductance, with Uni-Slot 





1D. 2 \o8 

53 € g 34 \g we Alternator, in henrys. 

lo | gos g 83 

5, 38 S238" l 

“¢ f |e86 4 | Top of |Bottom of 

Sak £8 \awe SE Well at. \coit Level|Coil Level 
= | Ses 6) siggy Bottom of, ith T | ith T 
3 $68 =s S83/s8s\ Slots, | VR Pop | wih top 
6 ia 3 |: 3 of Slot. | of Slot. 
A | 105) 56 | 49 | .47 | .000120 | .000070 | .000081 
B | 147 98 | 49 | .83 | .000124 | .000079 | .000054 
c | .000142 | .000093 | .00.068 


189 140 | 49 | .%6 


It will, nevertheless, be of interest to analyse the case 
equivalent to this fourth curve: 

1. When the 49 centimetres of ‘‘embedded length” 
constitute 20 per cent. of the length per turn : 


Lines set up by 196 centi- 
metres of ‘‘free length,” ... = 195 x .8 x 5= 784 
Lines set up by 49centimetres 
of ‘“‘embedded length” ..= 49x 4x5= 989 
Total c.g.s. lines linked 
with coil a oo. 1764 
Inductance for sine form of 
wave = 1764 x5x 10-8... =  .000088 henrys 
Inductance from observations 


shown in Fig. 24 ... ao «= SONSISS Ss, 
Ditto corrected 15 per cent. 
for wave form oie = -000120 ,, 


leaving 36 per cent. to be accounted for by the less height 
of the coil, and by its not being spread out as it would be 
in an actual machine. 

2. When the 49 centimetres of ‘‘ embedded length” con- 
stitute 50 percent. of the length per turn : 


Lines set up by 49 centi- 

metres of “free length”... = 49 x 8x 5= 195 
Lines ses up by 49 centi- 

metres of ‘embedded 


length ” se &@x .4x5= 980 

Total lines linked with coil = 1176 
Inductance for sine form of 

wave = 1176 x 5 x 10-°= _—__.000059 henrys 


Inductance from observations 
shown in Fig. 24 ... aes -000092 ,, 
Ditto corrected for wave form -000080 ,, 


leaving, as before, 36 per cent. to be accounted for by the 
other respects in which it differs from the conditions of 
practice. 

It might at firat sight be objected to the method em- 
ployed by the writer for estimating the reactance voltage, 
that it takes liberties with the general ideas of magneto- 
motive force in so considering the magneto-motive force 
per unit of length of coil, instead of considering merely 
ampere-turns. The observations already described fairly 
effectively dispel this objection. The following test still 
further justifies the method pursted : 

A coil was successively widened out to span more and 
more armature slots of a given core, and corresponding 
measurements of the inductance were made. The results 
shown in the curve of Fig. 30 show comparatively little 
variation until the coil became extremely narrow. 

A similar test was made on the samecoil when entirely 
free in air. It was successively narrowed up from an 
original width of 70 centimetres down to a final width of 
only 20 centimetres. The value of the inductance in the 
final form is still 80 per cent. as great (expressed in c.g.s. 
lines per ampere-turn per centimetre of mean length of 
turn) as for the 3.5 times greater width of the coil in its 
nemel form. The results are plotted in the curve of 

ig. 31. 

It may be thought that the results of this collection of 
inductance teats point to the advisability of using through- 
out some 10 per cent. to 20 per cont. higher constants in 
estimating the reactance voltage. The writer would not 
be inclined to share this opinion. However, he attributes 
but little importance to any other than the relative values. 
If more aw tests were at his disposal, pointin 
conclusively to higher values, corresponding to the actua 
conditions of practice, it would in no way affect his con- 
clusions as to tke relative merits of various machines, and 
he would merely scale up the numerical values of the re- 
actance voltage, and for the limiting safe values by 10 per 
cent., 20 cent., or whatever still higher increase seemed 
justified, right throughout the list. As to the relative 
influence of the ‘‘embedded’ and ‘free length,” the 
tests seem very conclusively to indicate the correctness of 
the ratio which the writer employs. Further data for re- 
vising the constants employed would be very welcome, 
since the writer fully realises the meagreness and lack of 
definiteness of the data here set forth. But the tests ap- 
pear qualitatively to bear out very pees 5! indeed the 
ideas underlying the method set forth ; and the writer is 
of the opinion that where they conflict quantitatively it 
is due to the unavoidable rough character of factory tests, 
made, as they are, under conditions only permitting of 
taking a minimum number of measurements, and these 
with workshop instruments at moments when the exi- 
gencies of regular commercial testing permit. It was 
absolutely out of the question for the writer to give the 


ll 





tests any personal supervision, further than to indicate in 
the first the nature of the tests he required.* =_— 
The ‘‘two-circuit” or ‘‘series” or “‘wave” winding is 
not so readily analysed in this way. The writer prefers 
to make the calculation precisely as if it were a ‘* wulti- 
ple-circuit ” winding—that is, ignoring the actual 
sequential connections of the face conductors, he treats 
the case just as if the connections were those described 
above ; remembering, however, to derive the reactance 
voltage from the larger current which, in such windings, 
flows in conductor. Furthermore, the writer’s expe- 
rience with these windings has been, that it is desirable to 
keep within rather lower limits for the reactance voltage 
per segment. This is still more the case for ‘‘ multiple” 
windings {i.e ‘‘double,” “‘ triple,” &c.), including those 
of the multiple-circuit type, but more especially for the 
two-circuitmultiple windings. Inmultiple-circuit multiple 
windings one mustalso remember that the frequency of 
commutation and the number of turns simultaneously 
short-circuited under the brushes have to be determined 
by remembering that for, say, a double winding, the inter- 
mediate commutator segment has to be considered as 
added to the width of the two bounding insulations. 


Fig 21. 
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Hence in such windings, for a given width of brush, the 
il of commutation is much higher than for a single 
winding. 

Having studied this method in connection with a good 
many machines, the writer finds that, with careful pro- 
"soe yon in other respects, one may be very sure of excel- 
ent results with reactance voltages of not over 3 volts. 
Above 3 volts, except in the case of large slow-s 
machines, one is liable to encounter trouble, which, how- 
ever, if the value isnot much in excess of 3 volts, is gene- 
rally attributable to some other reason. Some of these 
reasons are : 

1, High ratio of pole arc to pitch, which results in too 
narrow a commutating zone. 

_2. A number of commutator ents, for a multiple- 
circuit winding, not a multiple of the number of poles. 
With relatively large numbers of segments per pole this 
is not harmful, except that it prevents the use of equaliser 


* This method of estimating the reactance voltage is 
based upon substantially the same principles as the 
method published two years ago by Mr. H. F. Parshall 
and the present writer. The novelty in the method, as 
then described by them, consisted chiefly in starting from 
the basis of representative values for the inductanca as 
expressed in terms of the lines set up per ampere-turn per 
unit of length of laminations, and it led to substantially 
the same results as one obtains by the method in its 
present form, wherein the chief additional novelty consists, 
as has already been set forth, in allocating the compo. 





nents of the inductance in the “‘ free” and ‘‘ embedded ” 
lengths respectively, in giving guiding values for estimat- 
ing these components, and in supporting them by fairly 
thorough tests, and by the results of experience gained in 
applying the method to a great variety of machines, 








rings, but with a small number of segments per pole it 
is to be avoided. 


Inequality in the air gap. 

Inequality in the material of the magnetic circuit. 
Unsymmetrically assembled commutator segments, 
Unsymmetrically mounted brash gear. 
Unsuitable type of brush-holder. 

. Incorrect brush tension. 

. Inexact alignment of brushes. 

10. Insufficient brush surface. 

11. Brushes not suitably bedded. 

12. Unsuitable quality of carbon brush. 

13. Hard mica insulation between segments. 

14. Soft commutator segments. 

15. Insufficiently rigid machine foundations. 

16. Insufticiently rigid shaft. 

16. Insufficiently rigid commutator construction. 

18. Eccentricity in commutator. 

19. Insufficiently clean commutator surface. 

20. Inequality in angular speed of prime mover. 


On long, stead, direct-connected machines the 
permissible limit for the reactance voltage increases con- 
siderably with the size of unit. Thus for speeds of 
from 80 to 120 revolutions per minute 3 to 4 volts may be 
used with perfect success for the range from 400 to 800 
kilowatts, and the writer has occasionally seen machines 
of these rated outputs and speeds where the values went 
as high, at full rated load, as 6 volts. But they were 
not really excellent, and had not much margin of over- 
load capacity, and the writer believes that it would b3 
well throughout this range, and even to considerably be- 
yond 1000 kilowatt units, to not exceed 4.5 volts, or at the 
most 5 volts. Itis, however, impossible, in these large 
sizes, without departing widely from customary con- 
structions, to have so low values as in smaller machines. 
The writer’s own rule is simply to make the reactance 
voltage as low as considerations of economy and efti- 
ciency will permit. It is often practicable to obtain re- 
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actance voltages of from 1 to2 volts, and where nc other 
features are sacrificed by so doing this is, of course, always 
very desirable. 


The commutation cannot be too good. 
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As to why the larger siz3s are rather less sensitive to 
high reactance voltages, the writer must freely confess 
that he has never yet found a satisfactory explanation. 
Tt would be an interesting field for investigation, and the 
results would be of great value to ascertain whether the 
three components of the reactance voltage—namely, the 
flux, the frequency, and the current—should all be given 
the same weight, and also whether some substitute for 
the method stated for estimating the frequency might not 
be more correct. The formula, 


Reactance voltage = 2 r n/C, 


is, on account of the sine wave assumption involved, of 
course only remotely likely to be the mosb suitable, but it 
is used for want of knowledge of any suitable substitute. 
The writer recently went through a very large number 
of machines, suggesting modifications and improvements, 
and at the same time adding to the system some new 
designs of both small and large machines. Especial 
attention was given to improvement in commutation, 
hence interest attaches to Table XIX., in which are set 
forth for 28 of them the normal ratings and some lead- 
ing constants and dimensions. In the case of many 
of the small sizes they were only arranged with such 
a as ib i oo to — a = 
expensive changes, and hence the proportions are 
ak as one would select for new designs. Nevertheless 
the Table serves to indicate what the writer regards as 
safe values from the commutating standpoint for the 
speeds, voltages, and out-puts set forth. Before these 
small machines were rearranged the reactance voltages 
were in many cases several times as great, and they were 
decidedly poor as regards commutation. Many machines 
are now being produced by various firms in which — 
conditions obtain, aud ia which rearrangement cf the 
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ae ee Bal S gfe) 8 | 22/2 5 | & eeele Pt | & 88 @Fs ss 

Ter | mm. | mm. |mm. | cms,| mm. | cms. 
1| 4/5 H.-P.) g 900 | 110 | 1000 | 2.1 6.6 | 67 | 61 15 67 8 2-Circuit | 2.5 16 6.7 22 
2| 4|5 H.-P.| 9g 900 | 220 | 1000 | 2.8 | 10.9 s7 | 2 18 81 5 2 2.5 | 16 5.4 $2 
3| 4|7}H-P.(S | 850] 110] 1300/18 | 72 | 61 | 76 | 19 7 SE ah Mea 2.5 | 19 9 25 
4| 4/15 H.-P.) a | 700) 220) 1760/17 | 72 | 41 | 18 5 OM AR 4 Me eS ese 85 | 24 | 5.4] 30 
5| 4 10 930 | 550 | 1380 | 28 |11.3 | 65 | 9.5 19 195 , i Os ee 4 | 2.7 | 36 33 
6| 4 13} 1400 | 550 | 1200 | 2.5 | 11.3 65 |10 | 15 | 195 a i oe 4 26.7 3.6 33 
7| 4 14 825 550 | 1460 | 2.8 | 15.0 49 | 10.4 | 19.5). 147 ee es Sa 4 | 27 | 5 33 
g| 4 ist 770 550 | 1980 | 2.5 | 14.4 P- } 11 | bs | = ae, 4 27.9 Le 41 
¢ 600 5 | 3880 4 9 19 | 7.6 1 ll 1 Sing 5 45 11. 52 

1» i 27 715 550 2320 A 118 63 | 126! 18 | 0 Pl ee 4.5 | 825 | 4.71] 46 

u| 4 40 OO) 15 ee is | he | 87.4 85 | 2 | Se OR SL, 5 | 856/121] 52 

12| 4 30 600 | 230 | 2890/11 | 52 | 69 |15 | 165 | 177; 1)],2 ,, 5 | 45 | 721 52 

13 | 4 35 975 2450 | 1.7 | 7.1 | 48 | 162] 17 | 129 7 | er 45/881] 85 | 43 
| 4 33 660 | 560 | 2680] 1.5 | 62/119 | 80 | 20 | 357 Tome, 5 | 45 82 | 62 
15| 4 33 1100 | 550 | 200} 2.0 8.2 89 | 7.2 17 | 267 14 3 «ws 4.5 | 881) 37 | 44 
16) 4} 33 1070 | 550 | 2150 | 1.7 8.8 t3 | 8&6 19 249 1 ) en 45/381), 4 | 46 

17| 4] 5) 1020 | 550 | 2700 | 1.6 9.3 79 | 9 18 237 1 er 5 | 8&1] 43) 52 
18 bad 60 960 | 550 | 32301 9.1 | 93 |.79 | 105 | 18 | 237 tl ee, 5 35.1 | 43) 52 
19| 4| 45 926"| 280 | S000 | ES | 7G: | 128 | SO) SU | yer} 1 |S 6 | 3881] 91] 52 
2) 6) 40 240 | 110 | 3809 | 1.9 1.8 | 125 | 9 27 123 1 a. oe 5 38.1 8.8 68 
a| 6| 75 5 600 | 3340 | 2.2 (11.8 | 160 | 7 33 320 2 PR 5 | 48.2 4.8 67 
22 | 6 | 130 500 110 | 3800 | 2.2 BY | 16 | 9 26 116 Se } Gacy 6 | 63.5 | 16.4 85 
923) 8] 80 750 115 | 3500 | 2.0 2.9 84 | 121 | 27.5) 336 1 8 5 | 48 3.7 68 
24 | 8 | 250 100 | 550 | 7800 | 2.2 | 40 | 364 | 96 | 29 | 1022) 1] 8 ,. 9 | 165 | 4.7 | 187 
%| 8 | 300 375 | 550} 5000 | 2.9 7.7 |192 |10 | 29 576 a 8 | 95 | 52 | 150 
$6 | 8 | 400 110} 550 | 9000 | 2.8 5.6 | 264 | 12.3 | 33 | 792 1 8 yy 10 165 | 6.6 | 230 
97 | 16 | 1600 90 | 500 | 9000 | 39 7.7 | 384 13.4 | 82 | 1152 | | 10 270 | 7.4 350 
28 | 22 | 1€00 84 | 550 | 8000 | 3.8 9.2 | 440 14.0 | 34 | 1320 513 10 350 | 7.6 | 450 

| . | — 
TABLE XX. Table XXTI. 
, P 400 1000 1600 +e 40 1000 1600 
Specification. Kilowatte. Kilowatts. Kilowatts. rane penta Kilcwatts. Kilowatts. Kilowatts. 

Number of poles .. Et ee 8 166 | 8 Average voltage per commutator 

Kilowatts rated output .. -.| 400 1000 | 1600 segment .. is 6% ar 5.6 7.7 9.2 

Specd—revolutions per minute..| 100 90 85 Amperes per square centimetre 

Full-load voltage .. = «| 650 500 560 of brush contact. . ws ee] 5 5 

" imperes.. ae fois|i Ce 2000 2900 Total reaction in armature am-; 

External diameter of the arma-| pere-turns per pole... ro | 000 |. 90C0 — 7900 : 
ture (centimetres) He o1, eee 350 450 Ty pe of winding ae —— | —"| — 

Length of armature over wind- | single single | single 
se (centimetres) ab ‘ 95 £0 | 72 Paths through armature wind-| | 

Length rtd armature core, ee * | ‘“ —— positive to negative | ‘ “. in 
(centimetres ° ” ve | ru wa ‘is on | 

Number of ventilating ducts .. 8 | 8 7 Amperes per path .. as os | 91 125 | 132 

Width of each duct (millimetres) 13 13 | 13 Length of arc of brush contact! 

Effective length of laminations ip (millimetres) ~~ * ~- 23 20 33 
armature core (centimetres) .. 27 22.5 21 ee of ee cy-| eae | een ae 

Internal diameter of armature cles per second .. sie : 
laminations (millimetres) .. 110 281 | 375 Mean length of armature turn| | | 

Diameter of commutator (centi- | ~ | as ar Sa ( a 300 | 240 | 220 
metres) .. ‘i oe oo] 166 | 7 : mbe ength per turn (cen- 

Length of commutator (centi- | timetres) .. ae at 54 | 45 42 
metres) i Sa i oid ate Reactance voltage with full-load’ 

Width of segment at surface! | Me a el S| 3.7 
(excluding insulation) (milli- - | - Apparent a nom a (lines per aie wate eee 
metres) .. ap sig a 6. Zi square centimetre mn | 2 22,7 y 

Thickness of insulation between - | — a — = tooth at root (milli-| i : oni nis 
segments .. ve oA es 0. . 7 metres) .. wie Aes wo \e é 7. 

Total number of segments 792 | 1152 1320 Radial depth laminations below 

” a fy 264 | 884 440 slots (centimetres) a <e 42 31 84 

some pe a ee! oka i H : oe pone Rn a 10,300 | 10,700 | 10,600 
urns per segment... 0 4 ee ad 3 7 

— of slot (millimetres) 12.3 7s 14 oo per — for — ‘ : 
pth «-| 83 3 34 of magnetisation in armature 

Radial depth of air-gap (milli-| a een | 42 15.6 
metres) .. os a ot 9 10 ‘otal armature flux at full- 

Radial length of magnet core and rated terminal voltage 
(centimetres) J os sf 45 48 50 (megalines) ms rt at “S47 14.9 15.1 

Diameter of magnet core (centi-| ‘ — factor for magnetic! ae ‘ea ee 
metres) ws re -.| 46.5 3 38 eakage .. Aes oe aa 125 125 12 

Cross-section of magnet core| Flux in magnet cores (mega- 

(square centimetres) .. ..| 1630 | 1140 1130 lines) FP elena AS aaa 16.8 17.0 

Pole - face dimensions (centi-| | Density in ge A gg (lines eae | seins an 
metres) os 34 -.| 40x61 35x49 83 x 47 r equare centimetre).. a a x 

Ratio of pole arc to pitch 2} OO) “OAL 0.72 Density in magnet yoke (lines| | : 

External diameter of magnet yoke! H | per equare centimetre) --| 11,100 4,000 5,400 
(centimetres) . AP a 379 631 644 Pole-face density (lines per equare| - 

— magnet yoke (centi- centimetre) on eel 8,900 8,700 9,900 
metres) .. ae ox «| 66 | 70 | 90 Ampere-turns on open circuit 

wen Lichen of magnet yoke | | Pe are ne ae 10,000 11,000 | 13,000 
(centimetres) .. ee > 21 80. CO 38 mpere-turps at full- am- 

pe of armature conductor peres and vote ve es ed 13,£00 14,000 16,000 

millimetres: as ee | 2.4 2.8 3 Ampere-turns for overcomir 

Height of aiaits conductor ocutage reaction - be a 3,000 3,000 
(millimetres) he a ee 12.5 13.5 Material of magnet yoke.. .. Cast steel | Cast iron | Cast iron 

Current density in armature con- | 2 Pa cores .-| Ditto | Cast steel | Cast steel 
ductor (amperes per square r ”, ” pole-faces ..| Cast iron Cast iron | Cast iron 

Thicknene te ss ae **| 303 | 357 320 eae - ——— — ..| Steel | Steel Steel 

kness of armature slot insu- eripheral speed of armature 
— foonper to iron) (milli- 1.6 16° |. 16 rancid pode second) St ae 12 16.5 20 
metres) .. iY at Periphe of commutator | 

“Space factor” in armature slot 0.46 0.49 | 0.51 (metres per second) .. as 87°] > RR. Re 

Sr 1 Centrifugal _— at armature 
ae, rotrst surface ilogrammes per | | 

Windings and commutators would permit of radical im- gee Sta ween 13 16 | «18 

provement in commutation. And in no feature of the ae is ae pod 

design is it of greater importance to keep well on the safe kilogramme ..  ....| 9.0 12.0 14.0 


side than with respect to commutation constants. Many 
. those quoted in the list are unnecessarily low ; but so 
ong as these low constants can be obtained withoub sacri- 
fice in other directions, and (in the writer’s opinion) even 
at slight sacrifice in other directions, it is to be recom- 
instance, in the last few desi 
direct-connected machines—the 
per cent. 


mended, For 


list—namely, the la: 
efficiencies A full hal 2 


material, by 
reactance vol 


; and half-load are some 4 
ower than might have been obtained for 2 given cost of 
going 25 per cent. or so higher with the 


Pi. the specifications in Tables XX., XXI., and XXII. 


8iven more complete data of the writer’s designs for 


in the 


slow-speed direct-connected units of 400, 1000, and 1600 
kilowatts. The guarantee to which they comply is as 


follows : 


Guarantee.—Twenty-five per cent, overload during one 
balf-hour, without harmful sparking or heating. Thermo- 
metrically measured temperature increase not over 50 deg. 
Cent. above surrounding atmosphere during continuous 
operation at rated load. No harmful sparking or heatin 


with momentary overloads of 50 per cent. 


Fixed brush 


position for all these conditions. Insulation of entire 








machize from copper circuits to iron, to withstand the 





TasLe XXII. 





| 1000 
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: } 40 | 1600 
ee Kilcwatte. Kilowatts, |Kilowatts, 
Losses and Efficiencies at 
60 Deg. Cent. 
Core loss.. us es J 9,900 18,000 32,000 
Armature copper lots .. --| 13,100 24,200 24,4C0 
Commutator O?R loss at brush) 
contacts .. os és --| 16,000 | 4,400 5,800 
Allowance for stray losses in com-; 
mutator .. me ik sal 100 290 800 
Commutator brush friction loss) 700 2,800 £,300 
Loss inshunt winding .. % | 4,400 8,250 12,900 
» series - *s S 1,600 2,250 3,000 
» Shunt rheostat .. eel 650 1,250 2,0C0 
» Series diverter rheostat. .| 600 750 1,009 
Total of constant losses .. -.| 14,850 30,500 52,600 
et variable logses .. | 16,900 81,600 34,200 
°. osses .. ai -.| 381,750 62,100 86,800 
Commercial efficiency at full load, 92.6 94.1 94.9 
s if ow ORB) GRO ae 
9» ” » | 914 | 929 | 928 
| 86.4 88.5 | 88.1 
| 


The commutator losses are figurid on a brush resistance of 0.2 
ohms per equare centimetre, a brush pressure of 0.1 kilogramme 
per square centimetre, and on a friction coefficient of 0.3. 


Waits per square decimetre of, 
peripheral radiating surface of| 
armature at 60 deg. Cent. se 

Watts per equare decimetre of 
peripheral radiating surface of 
commutator at 60 deg. Cent. . 

Watts per equare decimetre of 
external cylindrical radiating 
— of field spools at 60 deg. 

ent. ee ee ee «eo 


3L 48 





17 25 
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Weights and Cost in Kilogrammes and Shillings. 


! 
Armature laminations .. 5,500 | 5,3C0 | 7,700 
» copper .. oe ee 660 | 900 | 1,100 
Commutator segments 730 1,7 1,700 
Field copper... ‘ 900 | 41,570 | 2,700 
Pole faces .. $a ee 700 | #41,000 | 1,200 
Magnet cores PA aa he 300 7,000 10,(C0 
Total magnet yoke (including 
feet) ok a +e - 12,400 | 27,000 | 33,000 


Taking for costs per kilogramme, the rough values cf 23. 
per kilogramme for copper, 0.31 for laminations, 0.38 for cast 
steel, and 0.25 for cast iron, the totals for the cost of ‘ net ¢ffec- 
tive material” are : 





1 


Total cost of ‘‘net effective! 

material ” in shillings .. -.| 12,800 19,500 25,800 
Total weight of complete ma- 

chines exclusive of shaft (kilos.)| 32,000 62,000 | 77,000 
Cost of ‘‘ net effective material ”| | 

per kilowatt in shillings oe Ne 19.5 | 161 


application of a R.M.S. potential of 4000 volts for one 
minute at 20 deg. Cent. ‘ 
There has lately been a good deal of discussion with 
regard to the a obtaining good results as 
regards sparking in large high-speed dynamos for direct 
coupling to high-speed engines. In the writer’s opinion, 
this is purely a question of adopting sufficiently solid (and 
consequently expensive) mechanical construction through- 
“* permit of an absolutely true running commutator 
of high peripheral speed, both commutator and brush 
supports being completely free from vibration. Take, for 
instance, a large 500-volt unit, which would be the most 
difficult case for high speed. With a sufficiently large com- 
mutator diameter and sufficiently narrow segments, there 
= high armature strength per pole. The high speed, 
high armature strength per pole, together with a rather 
large number of poles, will result in requiring but a very 
small magnetic flux per circuit, and hence the machine 
will be very narrow. A narrow machine with many 
segments per pole, and consequently low average voltage 
per segment, will also, in spite of the high commuta- 
tion frequency, be characterised by low reactance voltage, 
which, with the stable mechanical construction above set 
forth, will result in a machine with excellent commuta- 
ting properties. Indeed, it occurs to the writer to point 
out here that probably one of the most characteristic 
novelties of his designs—if such slight departures from 
preceding designs may be termed novelties—consists in the 
employment of fairly many poles combined with high 
armature strength xr pole. Heretofore designers 
resorting to many = es appear generally to have done 
so with a view, firstly, to securing economy in material, 
and, secondly, for the purpose of thereby minimising 
the armature am, -turns per pole. The writer, in the 
interests of securing a low reactance voltage, is inclined 
to recommend a good many poles, and as many arma- 
ture ampere-turns per pole as are consistent with suit- 
able thickness of segment, available room on the arma- 
ture surface, and permissible centrifugal stresses in arma- 
ture and commutator. There appears to bea large field 
forsuch machines, which is rsa poe | as a result of the 
success which has been achieved with large high-s 
engines. The possible economies may be ju by ex- 
as that, for a given output, the factory cost for large 
-volt direct-connected dynamos decreases closely in 
roportion to the square root of the ratio of thes: e 
This is no theoretical deduction, but the result of com- 
parisons of the complete factory costs of a number of such 
machines. For lower voltage dynamos the saving would 
not be quite so great as in this proportion, since the com- 
mutator must have a radiating surface and a brush-bear 
ing surface practically as great for a high-speed as for a 
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low-speed dynamo for a given output and voltage, since 
any increased advantage obtained at high speeds as 
regards ventilation is fully offset by the increased friction 
loss at the brushes. The amperes to be collected at the 
brushes, hence the brush contact CR, losses are indepen- 
dent of the speed. Since the lower the voltage the greater 
the percentage of the total cost which the cost of the 
commutator constitutes, the saving due to increased s 
cannot be so marked in low-voltage as in high-voltage 
machines. This is analogous to the case of rotary con- 
verters, where the neutralising of the currents in the 
armature conductors shows its effect in decreased cos much 
more ao | in high-voltage than in low-voltage ma- 
chines. Another tendency controlling the nature of the 
design selected for these high-speed dynamos is more of a 
commercial nature, namely, that the speeds are just about 
such as are very suitable for large, 25-cycle rotary con- 
verters ; and it is distinctly economical, where, as often 
occurs, no especial advantage is thereby sacrificed, to 
develop both of these classes of apparatus from the same 
models. Thus a 25-cycle 400-kilowatt 500-volt six-phase 
rotary converter works out very finely with eight poles 
and 375 revolutions per minute, and this speed, wit 
shortened commutator, yields an excellent 300-kilowatt 
dynamo ; although if the rotary converter were not re- 
quired, it is likely that six poles would be slightly prefer- 
able for a 500-volt 300- kilowatt generator at 375 revolu- 
tions per minute. Similarly a 10-pole 650-kilowatt, 500- 
volt, 300-revolutions per minute six-phase rotary con- 
verter, with minor chan yields an excellent design for 
a 500-kilowatt dynamo for the same voltage and speed. 

In such carefully considered cases the writer is by no 
means averse to making compromises in the interests of 
standardisation in manufacturing. 

It is probably not generally realised what a stupendous 
programme of ratings requires to be standardised—in con- 
tinuous-current machines alone—by every large electrical 
manufacturing concern, We may consider the case of a 
single line of very small high-speed machines of from 125 
kilogrammes weight up to 2600 kilogrammes weight. 
This may be provided for by some twelve distinct 
models, but when worked out to meet the demands of 
the market, with ratings as dynamos, motors, and all the 
sub-divisions of these two classes, the list is found to 
compriee hundreds of ratings for which but few can, 
with any regard to the best results, be arranged to have 
precisely the same manufacturing specifications. _ 

The twelve models of the range of weights mentioned, 
will, when rated as shunt motors with open frames, 
suffice for a range of outputs of from 2 to 65 horse-power 
for the lower of the customary range of speeds, and 3 to 
75 horse-power for the highest customary speeds. But 
examining the different purposes for which the machines 
will be employed, there are found to be the following 
chief classifications, for each of which all the twelve models 
must be rated for three different voltages. 


7 Shunt-wound dynamos, rie speed, open type 
; igh 


” ” 4 9” ” 

III. af motors low ,, ae 

IV. ” ” high ,, ” 
Vv. = Ee low ,, totally en- 
closed type 

Vi. ” ” high ” ” 

VII. Series-wound _,, low ,, open type 

VIII. ” 9 high ” ” 
ras «i is low ,, totally en- 
closed type 

X. ” ” high ” ” 


These classifications alone make up 12 x 3 x 10 = 360 
different ratings, and yet it isa very incomplete list for 
the range of capacities concerned. Such machines would 
be required at a great number of speeds, differing from 
the two main —_ —_ above as low speed and 
high s . There is the rapidly increasing de- 
mand for motors suitable for operation throughout wide 
ranges of speed by shunt regulation, for which more 
exacting requirement the standard constant-speed motor 
must be rated somewhat lower (in order to commutate 
satisfactorily with the weaker field excitation—i.e., at the 
higher s ), and must have special field windings. 
These remarks are merely intended to bring out more 
clearly the state of development at which the small motor 
industry has arrived, and it is scarcely to be wondered at 
that the large manufacturer, confronted with the task 
of standardisation, is inclined to demur at the multi- 
“mton of patterns, drawings, dies, uges, winding 

‘orms, insulation moulds, &c., requi for securing the 
best results. He is painfully aware of the already huge 
accumulation (corresponding, moreover, in large measure 
to superseded ey already on hand, and is reluctant 
to admit that the manufacturing of a single line of 
little machines should assume the proportions of a 
great department. He other departments to 
consider—for instance, induction motors, alternatore, 
transformers, railway motors, railway generators, light- 
ing tors, and very many more. Only a few years 
ano @ got along very well with’ but a small equipment. 
© engineer who proposes to urge the further complica- 
tions, from the standardising standpoint, which are re- 
quired in conscientiously applying the knowledge of the 
subject now-a-days at his disposal, calling for commu- 
tators and windings proportioned with due regard to the 
conditions which id be complied with, has no easy 
task, and the smaller the machines the more unwelcome 
are his proposals. While on the one hand it is true that 
with small machines considerable liberties with the design 
can be taken without great detriment to the performance 
of the machine, it is, on the other hand, precisely in the 
case of such small machines that it should be practicable 
to —— each different rating in considerable quantities, 
and hence it should be more economical to work out, with 


extreme care, such designs as shall, with a minimum of 


material and labour, yield the best result ; and one is in- 
clined to believe that production in quantity should be 
relied upon to ultimately render negligible the cost of 
special tools. The writer intends the above remarks to 
apply to machines of at least 2 horse-power output. For 
still smaller machines—i.e., for fractions of a horse-power 
up to 1 horse-power—the cost is almost entirely a ques- 
tion of careful organisation of the manufacturing pro- 
cesses ; almost any first-rate design of motor will serve 
equally well asa basis, the cost, especially of material, 
-_ toa rampeapg extent also of — of et 

isappearing to a far ter extent than in larger ma- 
chines, in comparison with all the other charges involved 
before the machine is marketed. 

In the other extreme case—namely, that of very large 
units—the contrary conditions prevail, and the engineer’s 
task is a relatively easy one. For these machines he is 
encouraged to adopt such an arrangement of the material 
as shall bring about the most effective result per unit of 
value, and he readily obtains consent to incorporate, in 
each successive machine, such changes and improve- 
ments as he deems desirable, in spite of the consequently 


h | required modifications and often even replacement of 


extremely expensive patterns, dies, &c. 

Even when the manufacturer considers it expedient in 
machines of from 2 horse-power to 75 horse-power to 
evolve them, to the detriment of their technical pro- 
perties, out of a minimum number of drawings, patterns, 
and dies, the necessities of the special unforeseen cases 
(which always have and always will continually arise, 
and which have to be provided for, since they must con- 
stitute a considerable percentage of the total business of 
every progressive concern) will compel the manufacturer, 
if he is to compete successfully, to depart gradually but 
inevitably from the original set of standardised designs, 
and accumulate an irregular, unsatisfactory, entirely hap- 
hazard assortment of deviating designs, most of which 
will be discreditable makeshifts. This result is in 
striking contrast to that to be obtained by boldly accept- 
ing the situation in the first place, making each machine 
correct for its rating, and, by the employment of all the 
technical knowledge of the subject available, to look for the 
renee from the skilful use of a minimum of material and 

labour in each case. Then, when the inevitable necessity 

arises of supplying special machines, these will bedeveloped 
from whicheverone of a very large variety of correct designs 
most nearly corresponds to the special requirement, and 
since the design from which the deviation is derived is 
itself correct, much greater satisfaction and economy 
will be secured in the special deviating machine. In 
fact, it will far more often occur that, the standard 
machine having been designed with strict regard to the 
specified performance, there will be very many special 
cases where the conditions to be meb are considerably 
different, where the standard machines may 
without any change whatsoever. 

These are not questions which can be easily decided. 
The writer realises a little that it would probably be im- 
possible for him, in spite of the best intentions, to con- 
sider them from a thoroughly impartial standpoint. As 
to just in how far he cannot know, but he inclines to the 
belief that at leasta little more regard for technical excel- 
lence in the types of machinery treated of in this paper 
may, perhaps, be consistent with the cc cial 
of the concerns engaged in their manufacture. 








NAVAL ENGINEERS. 
Report on Memorandum Submitted to the First Lord of the 
Admiralty on July 16, 1901, with Reference to the Pre- 
sent Unsatisfactory Condition of the Engineer Branch of 








His Majesty’s Navy.* 
By D. B. Morison, Vice-President, 
(Concluded from page 231.) 


GENERAL AVERSION TO EnTER His Magsgsty’s Navy As 
ENGINEER OFFICERS. 

The important and honourable ition now occupied 
by the engineering professions, the intellectual interest 
which they excite, and the possibilities of achievement 
which they afford, render them highly attractive to the 
brainy youth of all progressive countries. When to these 
favourable influences are added the powerful attractions 
attaching to a fighting service possessing the great and 
glorious traditions of the British Navy, it is surely rea- 
sonable to expect that a superabundant supply of the 
well-bred, high-spirited and intelligent youth of this 
country and the colonies would be forthcoming for service 
in the engine-rooms of the Fleet. Such, however, is not 
the case, and a very serious cause for astonishment and 
grave concern is afforded by the meagre lists of candidates, 
and the attenuated numbers of actual entries into the ap- 
pointments offered year by year by the Admiralty in 
the engineering branch of the Service. This, too, in 
spite of the fact that during the past ten years the 
rapid growth in the importance of naval engineering 
has brought the profession prominently before the public 
notice.» There is good reason to believe, however, that 
the wide publicity given to the subject by its disussion at 
meetings of the engineering institutions is tending to 
accelerate the approach of the acute stage of inadequacy 
of supply which will render decisive action on the part of 
the Admiralty imperative. 

The extent to which public interest in the situation has 
been aroused is indicated by the unprecedented demand 
for copies of the Transactions of this Institution, whilst 
my personal correspondence from all of the king- 
dom, and even from the Colonies, is becoming greater 
than I can deal with. The tenour of my correspondents’ 
communications clearly shows that there is a distinct 


* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, February 7, 1902. 





used | enormous responsibility, they 





disinclination on the part of parents to embark their sons 
on so unpromising a career as that of an engineer officer 
in his jesty’s Navy, under existing regulations. We 
are thus face to face with the deplorable fact that, as the 
knowledge of naval engineering as a profession is becom. 
ing more widely epread, the desire to enter it is steadily 
diminishing. ee of this truth is afforded 
by diagram Fig. 1, which shows an alarming decrease 
in the number of candidates for each vacancy at the Royal 
Naval Engineering College at Keyham since 1897. In the 
year 1901 forty-five vacancies were announced, yet so few 
of the candidates obtained even the qualifying marks 
that the Admiralty were unable to meet the require- 
ments. It is perfectly evident that the Navy must suffer 
from this spiritless competition, as the amount of materia! 
available is insufficient for the effective application of the 
selective process. 

That the authorities are naturally alarmed is eviden} 
from the fact that they recently issued a circular to the 
headmasters of schools urging them to send up boys for 
examination. For no other branch of the Service has it 
been found necessary to have recourse to such measures, 
The competition for entry into the Britannia and Wool- 
wich is immense, but for the Engineering College a 
Keyham ib is practically non-existent. 

It will be seen from the pat | extract from the 
report of the recent annual meeting of the Incorporated 
Association of Headmasters, published in the Yorkshire 
Post of January 11, that the headmasters have declined 
to respond to the Admiralty’s appeal, whilst the existing 
position of engineer officers remains so very unsatisfactory ; 

‘The annual meeting of the Incorporated Association 
of Headmasters was continued yesterday at the Guild- 
hall, London, under the oe ged of the Rev. Dr. James 
Gow, of Westminster School. . . . Mr. Easterbrook 
moved: That this Association desires to draw attention 
to the unsatisfactory conditions of service of engineer 
officers in His Majesty’s Navy, and to urge upon the Ad- 
miralty that until the Service is made more attractive, as 
to both the status and the pay of these officers, there 
will be a dearth of the most desirable candidates, and 
a great loss of efficiency to the Navy. He said that 
engineer officers for the Navy, after passing the entrance 
examination, went through a five years’ course of training 
at the Royal Naval Engineering College at Keyham. That 
training was a source of considerable expense to the 
— Then he must study three years more before he 

me a professional engineer. hen he went to sea 
he found that according to the King’s Regulations he was 
in a position of enormous responsibility, for to him was 
entrusted what Mr. Goschen called the ‘fiendish com- 
plication” of the machinery of the ships of war. He also 
found that the engineer officers were classed as a non-com- 
batant civil branch of the we Notwithstanding their 
ound themselves at every 
turn in an inferior position to the executive officers. The 
oe, branch had not a single representative on the 
Admiralty Board, and, lastly, the pay was not satisfac- 
tory. The natural result of the dissatisfaction which 
that state of things entailed was that,' while the total 
horse-power of the Navy had steadily increased of late 
years, the number of candidates for the service had quite as 
steadily dec: The matter had been brought before 
the Admiralty by influential deputations, but owing to 
rejudice, service jealousies, and red tape, nothing material 
ad been done. Naval engineers asked that they should 
become combatant officers, a corps of the Royal Naval 
Engineers being formed, officers to be executive in their 
pr ga = with similar powers to those of executive 
officers. The engine-rooms of the ships were already 
under officered, and the number of ships was increasing 
ant of all op ape to the number of engineer officers. 
He believed this was a matter of vital importance to the 
future of the Navy and to the safety of the Empire. 
Unless the service could be made more attractive, they 
could not expect them, as headmasters, to send their 
promising pupils to go through a long course of training 
for the Service ;.and if the Admiralty had to be content 
with inferior men and resorted to temporary expedients, 
as they had to do, it would be at the expense of the effi- 
ciency of the Navy and the safety of the Empire. 

“The Rev. Dr. Fry, of Berkhamsted, in seconding the 
resolution, said it was little Jess than snobbery that a 
naval engineer officer should not be encouraged and rank 
higher than he did. It was part of the same silly policy 
that put distinguished Colonial leaders in the earlier pard 
of the Transvaal war lower than some young person fresh 
from Sandhurst. They should continue to press for a 
change in the interest not only of their scholars, but of the 
country. 

“Mr. A. W. Reith, of Halifax, supported the resolu- 
tion, and it was carried.” . 

In their efforts to cope with the difficulty experienced 
in obtaining a sufficient number of engineer officers for 
the Fleet, the Admiralty introduced a scheme by which 
the numbers could be augmented by so-called ‘‘direct 
entry,” and this proving ineffectual, they farther reduced 
their standard of qualification by instituting entry for 
‘*temporary service.” Without going into the details of 
these two methods, it may be explained that the qualifi- 
cation for ‘‘ direct entry ” consists in obtaining a minimum 
of 30 per cent. of marks for the obgetory subjects 
included in the final examination at Keyham, while for 
‘‘temporary service” no educational certificate whatever 
has to be obtained. But even with these easy means 0 
access, it is to be noted that each year a smaller gamber 
of candidates present themselves for acceptance, ot 
any further proof be required of the straits to which t rf 
Admiralty are now put, it is to be found in the a“? 
statement of the results of the examination held in May 
last of candidates for ‘‘direct entry.” Only fourteen 
candidates presented themselves. Ten of these — 
accepted, and the remaining four were informed that they 
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might enter for “‘ temporary service.” Of these four, 
one wrote to the Admiralty to the effect that unless he 
received a permanent appointment he would reconsider 
his decision to enter the Service at all. His request was 

nted. One of the remaining three, after some expe- 
rience, resigned his position as ‘“‘temporary service” 
engineer officer, and actually elected in preference to 
become an artificer. 

This last case is of special interest, and shows the 
extent to which those in power have dared to lower the 
standard in the engineering branch in their anxiety to 
obtain the necessary numbers, and place themselves in a 
position to reply to any unpleasant questions in the House 
of Commons. : 

Surely ib might have been expected that with these 
revelations the position would have led to a searching in- 
vestigation, and a remedy would have been sought; but 
notwithstanding the fact that the deputation was received 
and the memorandum presented in July, the Admiralty 
issucd in November further advertisements for assistant 
engineers, which, instead of being confined to the leading 
technical journals, as had previously been the custom, 
were also sent to provincial papers. The examination 
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DIAGRAM SHOWING DECREASE IN 
APPLICATIONS PER VACANCY AT 
THE ROYAL NAVAL ENGINEERS’ 
COLLEGE,KEYHAM, FROM 1898 
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DIAGRAM SHOWING ANNUAL EXPENDITURE 


IN THE CONSTRUCTION OF NEW SHIPS FOR H.M. NAVY, 


(1216.¢) FROM 1872 TO i901 INCLUSIVE. 


hes advertised to have been held on January 15 and the 
3 Owing days. No eligible candidates were forthcoming, 
te consequence no examination was held. 
da a, ig. 6 shows tbe number of approved candi- 
895 hg temporary service” assistant engineers from 
aoe date, from which ib would appear that the de- 
veld been somewhat proportional to the extended 
owledge of the unpleasant facts. 
ane unattractive is the life of the naval engi- 
poe “% it is not ein that a number of engineer 
og 8 leave Keyham College to enter upon other and 
ie tee ae careers. During the last nine years no 
withdre n 32 epgineer students have resigned or been 
distin, et falling oa, aed or guardians, and hte is a 
: © performance of those who remain. 
This has caused a reduction to be made in the standard 
required to qualify as an assistant engineer 
T course at Greenwich. The rercentage of 


of attainment 
for the furthe 





DIAGRAM SHOWING MEAN INCREASE IN 1..P.1N 
H.M.NAVY AND MEAN DECREASE IN APPLICATIONS 
PER VACANCY AT THE ROYAL ENGINEERS COLLEGE, 
KEYHAM, FROM 1882 TO 1901 INCLUSIVE. 








marks which, according to the regulations, must be ob- 
tained has been reduced from 60 to 50 per cent., but at 
the present time only six of the eleven assistant engineers 
who left Keyham at the end of May last, and who are 
now at Greenwich, obtained the marks necessary accord- 
ing to this reduced standard ; four of the remainder ob- 
tained the marks necessary for a second-class certificate 
(which does not carry with it the qualification for the 
Greenwich course), and one obtained only sufficient 
marks for a third-clacs certificate. 

It is useless to mince words at this juncture. The 
position is now so serious that it must be attacked boldly 
in unmistakeable language. It can serve no useful pur- 
pose to imitate the disingenuous style, or to adopt the 
obscure and hollow language of official utterances in 
deference to official susceptibilities and habit. It is 
therefore refreshing to find such an eminent authority as 
Colonel Denny, M.P., Member of the Council of the 
Institution of Engineers and Shipbuilders of Scotland, 
expressing his opinions so definitely at the interview 
with Lord Selborne. Colonel Denny said : 

**T do not pro to enter into any ments wh 
you do nob get the men; it is sufficient that your lord- 
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CANDIDATES FOR “TEMPORARY SERVICE 
ASSISTANT ENGINEERS IN H.M. NAVY, FROM 
1895 TO JANUARY, 1902 INCLUSIVE. 


ship does not get the men, and will not fe them upon 
the present conditions. Whether the A miralty desire 
to get them is another matter, but the conditions offered 
by the Navy to engineers are not such as to tempt them 
to come to you in preference to the mercantile marine. 
Their rank is not ised, they are looked upon tacit! 
as an inferior class of men, and their status is Heme § 
The result of all that is, that when you come to the country 
| for men, you do not getthem. I know that recruiting has 
| been established in large towns, and on our own account, 
in our own works, our men have been rege gd urged to 
join His ger cy © Navy ; but the result of the attempt 
has been total failure. I think any person with any 
knowledge of the Admiralty conditions will admit that 
the supply of men for the engine-room is totally in- 
adequate. : 
Colonel Denny’s views are amply confirmed by diagram 
Fig. 3, which shows ths yearly increase in indicated 








DIAGRAM SHOWING INCREASE sw INDICATED HORSE- POWER Di 
in H. MJ Navy FROMI882 10190] INCLUSIVE. 





horse-power for the last twenty years, and also the corre- 
sponding increase in the number of engineer officers. In 
1882 the total indicated horse-power in the British Navy 
wa; about half a million, and in 1901 it had ino to 
three and a quarter millions. In 1882 the number of 
engineer officers was 702, and at the present date the 
number is 954. 

Diagram Fig. 4 shows that the indicated horse-power 
per engineer officer of all ranks was, in 1882, 910, and in 
1901 no less than 3219. : 

Even to the non-technic:l public these figures are im- 
pressive, but their real import can only be appreciated by 
professional engineers, who realise that the call for a con- 
tinual exercise of technical ability and mechanical skill, 
on the part of the engineer officers and artificers, is vastly 
greater now than it was 20 yeara ago. z 

Diagram Fig. 5 will appeal to the commercial instincts 
of the British public, as it shows that whilst the expendi- 
ture on new ee was 800,000/. in 1872, it had risen to 
9,000,0002. in 1901, or eleven times greater; and that 
although the technical demands of the machinery under 
the control of the engineer is an ever-increasing quantity, 
the commercial value of machinery and armaments per 
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engineer officer of all ranks is approximately twenty-six 
times greater now than in 1872. Spill another graphic 
revelation is afforded by diagram Fig. 2, which is a crush- 
ing indictment of the Admiralty and a humiliating expo- 
sure to the world. 

_ The most pitiable and disquieting feature of the situa- 
tion is the assumed composure of the Admiralty, and the 
persistency with which every successive d shelves 
the matter. Every member of the Board cannot but 
know full well that the time must come when engineering 
reform will be my psa yet each appears to hope that 
the evil day may be postponed until he has retired from 
active service, so that he may eecape the professional 
opprobrium which apparently attaches to those who 
advocate any advancement in the status of the engineer 
officers in His Majesty’s Navy. 





THE MEMORANDUM. 


The principal measures of reform recommended by the 
marine engineering institutions for the amelioration of 
the present unsatisfactory condition of the omer 
stated in 


branch of His Majesty’s Navy are succinctl 
ix to this 


the memorandum which forms an ap 


paper. 
The fundamental requirement is that the engineering 
branch be formed into an oe ey military co the 
Royal Naval Engineers, which shall be treated aa re- 
garded as a combatant branch of the Service, ming 
military functions and responsibilities within itself. Suc 
a reform, by giving to the engineering profession in the 
Navy the honourable position and authority due to a 
factor which underlies all material advance, and which 
ill undoubtedly exercise a determining influence upon 
the naval warfare of the future, would render the engi- 
neering branch far more attractive to the of men 
best euited to me engineer officers. This, in conjunc- 
tion with its other far-reaching, direct and indirect 
effects, would result in a t and invaluable increase 
in the fighting efficiency of His Majesty’s Navy. 
Whatever the ultimate developments may be, the 
members of the institutions do not ab present recommend 
an amalgamation between the engineer and executive 
branches, being of opinion that, by reason of the wide 
scope and rapid advance of ongeneering science, the 
mechanical efficiency of a warship can best main 
tained by engineer officers, whose whole lives are devoted 
to their profession, and who, especially when occupying 
the higher and more responsible ranks, can bring to oo 
upon the many vital mechanical problems that must 
arise in naval ‘are a mature experience and sound 
judgment which will inspire in their men that implicit 
confidence which is so essential in times of difficulty and 
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danger, and can be promoted only by a recognition of 
superior engineering ca’ ty. 

7 conclusion, I Den + pe to touch briefly upon 
the responsible, ‘and almost fiduciary, position in which 
the marine engineering institutions stand in relation to 
the lay public, in respect of that greatest of all marine 
engineering organisations in the Empire—the Navy. An 
aggregation of independent selfish individuals cannot con- 
stitute a nation. Mutuality is essential to the existence 
of # community, and surely the special knowledge and 
influence of an individual or a involve somewhat 
proportional corresponding duties and responsibilities 
towards the community of which they forma part. Naval 
engineering being a technical and complex subject, the 
general lay public cannot of their own knowledge and un- 
aided perception gauge the present position of affairs in 
the engine-rooms of His Majesty’s ships, and appreciate the 
dangers arising therefrom. The vast majority of the marine 
engineers of this country are now fully acquainted with 
all the material facts relating to the engineer personnel of 
the Royal Navy, and, in virtue of their special training 
and experience, they are eminently qualified to form 
reasonable and correct opinions upon them. Surely it is 
a patriotic duty, unmistakably devolving upon them, to 
sound a note of warning, and to do all that may lie in 
their power to bring about a better and safer state of 
things. Never in the history of engineering institutions 
has so unique an opportunity been afforded to a civilian 
class to perform a service of such value to the nation at 
large, as that which now lies at the hands of the marine 
engineering profession. 

ton appeal to the members of that profession nob to 
let the call of daty die away without response, in the 
immediately comfortable belief that it is nought but an 
alarmist note, lest when the nation finds itself in the 
throes of a great naval struggle, with the ultimate vital 
issue hanging precariously upon the realisable fighting 

wers of the fieet, they suffer all the remorse and bitter 
Eeonllistion of a guilty coneciousness that the chances 
of success had been greater had they, in good time, 
but performed their plain duty as citizens of the Empire. 





ADDENDUM. 

Since my paper was completed, the Admiralty has 
issued an order relating to the care and maintenance of 
hydraulic, angen p and electric machinery in His 
Majesty’s ships, and directing that in future the distri- 
bution of duties and responsibilities is to be as follows: 

“*Gunnery lieutenants to have charge of and be re- 
sponsible for the care and maintenance of all gun mount- 
ings, as well as for the hydraulic fittings in connection 
with the guns and hydraulically worked machines (out- 
ante the pumping engines) at present used for serving 
them. 

“Torpedo lieutenants to have charge of and be re- 
sponsible for the care and maintenance of all dynamos, 
electric motors, electric lighting, Whitehead torpedoes, 
and discharges. 

‘* Engineer officers to be in charge of all steam-driven 
machinery, and for the supply of water, electricity, or air, 
at the required pressure; and where dynamos are coupled 
to steam engines they are to be responsible for running 
them and supplying electricity at the proper voltage at the 
machine terminals.” d 

The Lords Commissioners of the Admiralty also direct 
the captains of the Vernon and the Excellent, and the 
chief inspector of machinery at Portsmouth, to consider 
and report upon the methods best calculated to facilitate 
the adoption of the change, including the revision of the 
courses of instruction for officers of both the military 
and engineering branches, and urge that the re-arrange- 
ment, whereby the engineer officers will be freed for work 
from = they can ill be spared, may take place as soon 
as ible. 

staff of hydraulic and electric artificers is to be 
introduced, who will work directly under the orders of 
oa gunnery lieutenant and torpedo lieutenant respec- 
tively. 

This is the stheme foreshadowed in my paper as a 
SS counter move, on the part of the executive 

ranch, to the persistent demand from other quarters for 
engineering reforms of a very different character. 

So long as the fighting organisation of our warships is 
divided into two great military and engineering depart- 
ments, controlled by distinct classes of specially and 
differently trained officers, it is but a truism to state 
that the destructive power of the armaments can be best 
developed and applied by those officers who are by pro- 
fession naval tacticians, gunners, and torpedoists, and 
are assisted by a staff specially trained and disciplined in 
the use of those armaments. 

Following the same line of peneres is it not —_ a 
truism that the efficiency and workability of the highly 
mechanical modern armaments can be best maintained by 
officers who are engineers by profession, and are assisted 
by a staff of trained mechanics ? 

There is, of course, no reason whatever why officers of 
what is at present known as ‘he executive branch should 
not have sole charge of the maintenance, repair, and 
manipulation of armaments, or, forthatmatter, of the whole 
of the ship’s machinery, provided that they first become 
thoroughly trained and experienced engineers. It is not 
& matter of conventional distinctions of class or title, it is 
purely and simply a question of competency to perform 
the duties with maximum efficiency. 

There is no royal road to engineering proficiency, and 
engineers do not require to be reminded of the fact that, if 
the duties devolving upon the executive branch under the 
new scheme are to be undertaken by officers competent to 
fulfil them, pon @ many years must elapse ‘ore the 
scheme can ibly become effective. 

Such is the position, assuming that the scheme has 


been devised with a single eye to the creation of increased 





efficiency, and that an honest and thorough attempt is to 

made to realise its face value. That, however, is the 
crux of the question, and the wording and tone of the 
Admiralty order, promulgating the new scheme, be 
strong indications of an expectancy of early results which 
cannot but be premature and abortive. 

If officers of the executive branch are to undertake 
engineering duties, they must be trained as engineers 
from their early youth upwards. $ 

Another point, which it is necessary to note, is that 
gunnery and torpedo lieutenants serve in those capa- 
cities for only a limited period, whereas engineer officers 
devote their whole lives—between the ages of fourteen 
and fifty-five—to engineering. Therefore engineer officers 
in the higher ranks are men of vast accumulated experi- 
ence, and are more familiar with all the intricacies and 
developments of warship machinery than executive 
officers, so much their junior in age, could possibly hope 
to be, even though they had in their youth received 
a — engineering training. It would be interest- 
ing to know what arrangements are proposed for the 
maintenance cf the electrical machinery in cruisers and 
smaller ships which do not carry gunnery or torpedo 
lieutenants. It can scarcely be intended that the re- 
= should devolve upon warrant officers of the 
executive branch, for the engineering training of whom 
no provision would appear to have been included in the 
new scheme. 

Engineering is the foundation of modern naval power ; 
navigation, tactics, gunnery, and torpedoing constitute 
the superstructure, and any attempt to invert this natural 
order must end in failure. Therein lies the radical weak- 
nets of the new scheme. 

It is a significant and noteworthy feature of the Ad- 
miralty order that the radical changes which it institutes 
have first been definitely decided, and that the expert 
advisers of the Board have been subsequently called upon 
to bear the onus of devising means by which the changes 
may be most advantageously carried into effect, Had 
this order of procedure been reversed, it would at least 
have prevented any suspicion that the order had been 
issued in nervous haste, with a desire to forestall discus- 
sion of questions of naval engineering reform by the House 
of Commons and the engineering institutions. The 
interest of a considerable portion of the community has, 
however, now become aroused, and will quickly develop 
into strong public feeling, in the face of any attempt to 
dominate the question of general naval efficiency by suc 
secondary considerations as the maintenance of executive 
privileges. 

If the Admiralty ae to make some of the executive 
officers engineers, then it is obvious that they cannot con- 
sistently refuse to make engineers executive ¢ flicers, with 
control in their own department. 

One is tempted to ask why the Admiralty did not goa 
step further, and make the navigating lieutenant repon- 
sible for the steering gear and windlass, but, perhaps, this 
caution sprang from fear of a reductio ad absurdum. 

The Admiralty, in its desire to disclose some justifying 
motive for the institution of the new order of things, 
advances the proposition that the new distribution of 
duties will free the engineer officers ‘‘for work from 
which they can ill be spared.” It is difficult to reconcile 
this with the reply made Ly the First Lord of the Admi- 
ralty to the deputation on the question of the alleged 
shortage of engineers. 

The formation of three independent ones of artificers, 
under officers of different branches, would also a r 
to completely destroy that elasticity of utility which is 
essential to the economical and effective application of 
the services of the mechanical staff. If an industrial 
concern were ——— on similar lines, the resulting ex- 
travagance of labour would result in certain bankruptcy. 

Another very serious aspect of the case, and one 
apparently quite overlooked by the promoters of this 
scheme is that the duties of electric artificers and by- 
draulic artificers will be far more pleasant, and in every 
way preferable, to those of engineer artificers, so that 
sti gee trouble will be experienced in obtaining 
a “4 the engine-room ratings, even if greater pay be 
offered. 

It may well be that the scheme is the initiation of a 
system whereby executive officers will take the place of 
engineer officers, the artificers being retained, as it is 
impossible to set a limit to the ambitious creations of 
non-epngineering minds on engineering matters. Machi- 
a however, will only respond satisfactorily to skilful 
and experienced care and manipulation, and the good 
intentions and aspirations of those attendant upon it will 
not serve to ward off the results of incompetence. The 
disastrous consequences of entrusting warship machinery 
to the care of officers and men of inadequate skill and 
experience are set forth with great emphasis in Admiral 
Melville’s report, and as his conclusions are definite and 
based on the actual war experience of the United States 
ae it would be flying in the face of facts to ignore 
them, 

Those who have closely followed the workings of the 
Admiralty in relation to Parliament and the public, can 
readily foretell the probable trend of its future action. 
Such action will possibly take the form of some minor 
and unimportant concessions, leaving the main a 
undealt with. This, however, will not obscure the judg- 
ment of the a a and we in our turn 
must see to it that the public mind is not deceived thereby. 
If, therefore, our advice to the Government be still ig- 
nored, we must form committees th hout the United 
Kingdom—invoke the assistance of the Chambers of 
Commerce and other influential bodies, and by means of 
judicious organisation and loyal co-operation do every- 
thing in our power to disseminate the truth and promote 
those engineering reforms which we know to be essent 
to the efficiency of His Majesty s Navy. 





LAUNCH AND TRIAL TRIP. 
The twin-screw cable steamer Colonia was launched, on 


bear|the 14th inst., from the Neptune shipyard of Messrs, 


Wigham-Richardson and Co., Limited. The Colonia is 
built to the order of the Telegraph Construction and 
Maintenance Company, Limited, for the purpose of laying 
submarine telegraph cables, and will carry about 3000 
nautical miles of cable in four large tanks built up in her 
holds. The vessel is the — cable ship afloat, being 
about 500 {t. in length by 56 ft. in breadth and 39 ft. in 
depth, and when completed will carry 10,000 tons dead- 
weight at a speed of 114 knots. She has an overhangin 
bow and elliptical stern, both of which will be fitted with 
the necessary cable gear. There are four pole masts with 
for and aft mg. The spar-deck, which is of teak, is flush 
fore and aft with open rails, and bas a midship bridge- 
house containing a spacious dining-saloon as well as rooms 
for the officers, engineers, electricians, doctor, and other 
officials, engineers’ mess-room, pantry, bar, galley, 
bakery, and surgery. On the same deck, further aft, are 
houses for the special requirements of the service, such 
as drum-room, testing-room, &c., and right aft is a large 
house containing the steering gear. Above this midship 
house is the bridge deck, with a house containing the 
captain’s room, with his dressing-room, chart-room, and 
chronometer-room. Above these, again, is the boat deck, 
and on it the wheel-house. The propelling machinery 
is also being constructed by Messrs. Wigham- Richardson 
and Co., Limited, and consists of two cets of triple- 
expansion engines, working at a pressure of 190 lb. per 
square inch. The deck machinery includes very powerful 
steam double capstan cable gear and eight steam winches, 
all of which are driven by a horizontal winch boiler, 
When completed, the vessel will prcceed to the Pacific 
to lay the cable from Vancouver to Fanning Island in 
— whence it is to be continued to New Zea. 
and.” : 


On Friday, the 14th inst., the steel screw steamer New- 
lands, built by Meesrs. William Gray and Co., Limited, 
for Messrs. Joseph F. Wilson and Co., West Hartlepool, 
had her trial trip in Hartlepool Bay. The principal 
dimensions are: Length over all, 336 ft. ; breadth, 47 ft.; 
and depth, 24 ft. 10 in. Triple-expansion engines have 
been supplied from the Central Marine Engine Works of 
the builders, havirg cylinders 24 in., 38 in., and 64 in. in 


h | diameter, with a piston stroke of 42 in., and two large 


steel boilers, adapted for a working pressure of 160 Ib. per 
square inch. The ship was fully loaded, and the average 
speed was 10 knots. 








Frencu Coat Imports.—The imports of c2al intoFrance 
laat year amounted altogether to 12,499,590 tons as com- 

ared with 13,029,525 tons in 1960. In these totals 

ritish coal figured for 7,066,950 tons and 7,542,749 
tops po geepe Belgian coal for 4,591,680 tons and 
4,605,841 tons respectively ; German coal for 781,960 tons 
and 804,744 tons respectively; and American and other 
ccal for 59,000 tons and 76,191 tons respectively. In the 
59,000 tons representing the miscellaneous imports last 
year, American coal figured for 46,690 tons. 





Tuer Export MERCHANT SHIPPERS FOR 1902 —We bave 
received from Messrs. Dean and Son, Limited, 160, Fleet- 
street, E.C., this useful directory, which they issue at 
17s. 6d., containing the names of export merchants in the 
various ports of the United Kingdom, with notification of 
the class of s they deal in, and the foreign and colonial 
countries with which they have connection. These are 
arranged according to ports, as well as according to the 
productions exported, so that no difficulty need be expe- 
rienced on the part of foreign clients in finding the firms 
who can supply them. Lists of Lloyd’s agents, Chambers 
of Trade and Commerce, and other similar information 
are also included. 

Seti’s Directory or REGISTERED TELEGRAPHIC AD- 
DRESSES.—We have received from Mr. Henry Sell, 167, 
Fleet-street, E.C., the 1902 issue of this work, which grows 
in bulk so steadily as to suggest jealousy on the part of the 
London Directory. We have here nearly 75,000 addresses, 
the London firms being arranged geparately from those in 
the provinces, and it may be assumed that all firms of note 
in the kingdom are thus incladed, so that, apart from its 
special use in connection with the telegraph addresses, 16 
is ‘a useful directory. In addition to these alphabetical 
lists of the firm’s name there is a list of the address words. 
It need only be added as an indication of authenticity that 
the lists are official, and that each quarter a supplement 
is issued gratis to subscribers giving all additions. The 
annual subscription for the book and its supplements 1s 18s. 





Map or MerroponitaN Rariways, Tramways, &c.— 
Mr. Edward Stanford, 12, 13, and 14, Long Acre, W.C., 
has just issued a clearly Page map of the Metropolis on 
a scale of 2 in. to 1 mile, which is brovght fully up to 
date, showing all the lines constructed, in process of 
formation, or projected ; and in view of the keen competi- 
tion involved in several schemes now before Parliament, 
this publication will be greatly a) ted. There is @ 
small insep map (4 in. to the mile) of that part of the 
Metropolis from Hyde Park to the City, where there 1s 
greatest congestion of such competitive schemes. The 
most conspicuous line is the London to Brighton — 
because it is so straight; indeed, it suggests a 
Emperor of Russia’s method of laying down the ~ 
Petersburg and Moscow line ; but, unfortunately for the 
promoters of this new metropolitan line, the parallel — 
not extend to the autocratic power which made the 


ial| Russian line possible of realisation. The price of the 


map is 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compiizp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 
The number of views given in the Specification 8 is stated 
in each cate whore none are mentioned, the ‘ion is 
Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
i i at the Patent O, Sale 


y be ined 
"Branch, be, Southampton, Busding, Chancory tans, W.0. 
the uniform Fete of 8d. 

The date of advertisement of the tance of a Complete 


Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the adverti: the acceptance of a seg aap pase yay 


isement 0, 
ive notice at the Patent O, 1) 
Patent on any of the sveuntte aniline tn the A 
AGRICULTURAL APPLIANCES. 


Ridging © a ing Impl mo Figs.) et 
or Hoe emen 8.) Fel 4 
1901.—Horse cultivators poner ow to thls invention are mads 
with the tine bar divided into a number of sections hinged together 
and to centres directly beneath the axle, and each ‘‘ kept down to 
its work by a separate spring,” in order to insure that when 























cultivating undulating land the soil may be penetrated to a 
uniform depth. The axle is straight, and has at intervals on its 
under side short vertical arms, whose lower ends carry pivoted 
links which connect the sections of the tine bar. Spring tines 
may be used, but square section tines tapered towards the lower 
end are preferred, and these are provided with means for lateral 
and vertical adjustment. (Accepted January 15, 1902.) 


ELECTRICAL APPARATUS. 


20,858. E.V. Drysdale, New Barnet. Projection 
Arc Lamps. [3 Figs.] November 19, 1900.—The inventor sets 
the carbons of a projection arc lamp approximately at right angles 
and with the positive electrode pointing directly toward the 





n 


+ 





light , and disp & magnet in such a manner that it 
Zepels the arc for a short distance so that its flame first passes 
straight out from a central crater at theend of the positive carbon 
and then curves up towards the negative pole, which is a little 
in advance of the crater. (Accepted January 15, 1902.) 


4736, E, M. Munro, H. Bricknell, and H. I. Rogers, 
Bristol. Trolley Heads. [4 Figs.) March 6, 1901.—This 
= ention relates to swivelling trolley heads, such as are employed 
rod collecting current in the overhead-wire system of electric 
eae and according thereto the usual spindle extending down 
tom the trolley wheel fork is dispensed with, as is also the shield 
codinarily employed to prevent the wire from becoming hooked 
4 od the trolley head. The trolley fork is divided horizontally, 
- the upper part which carries the trolley whee 
urd om the lower part. “Through the lower part, 
then is passed a bolt ted to turn: with the upper’ part of 
the ork, and this bolt is screwed into a bracket connected with 
upper part of the fork, which is- prevented thereby from 


1 is —— to 
which is cup- | bid 


the trolley wheel jumping from the wire or leaving the line at a 


int orcrossing. In trolley heads made in ce with this 


nvention and having hollow wheel pins or other lubricant con- 








4736. 


tainers, the bearing may be lubricated through a channel extending 
from the container to the bearing, so that both the pin and the 
bearing are lubricated from the same reservoir. (Accepted 
January 15, 1902). 


5042. B. M, Drake, M. Solomon, and Nernst Elec- 
tric hi ited, mn. Nernst Lam: March 9, 
1901.—This invention relates to the preparation of glowing ma- 


terial for incandescence electric lamps of the Nernst type, and in 
order to get such material into the most satisfactory condition 
before it is mounted, rods of the same are heated in the electric 
arc. The arc is produced between two electrodes a little distance 
apart, and the rod in fairly long lengths is through at a 
uniform rate, so as to be heated to a very high temperature, and 
is then cut into short lengths and mounted in the usual way. The 
material for making the paste for mounting the rods is treated in 
the same way, but more —_— A thick rod is made, and this is 
passed through a large arc slowly, so that it melts, and the drops 
are ground up into an impalpable powder which serves as the base 
of the mounting a. e material for mounting may also be 
made by fusing oxides in an electric arc furnace, and grind- 
1902)" the resulting vitreous masses. (Accepted January 15, 


6403. A. Eckstein and D. B. Mellis. Manchester. 
Circuit-Breakers. [5 Figs.) March 27, 1901.—A i 
and cheaply manufactured electro-magnetic circuit-breaker, 
which may either come into operation with a current minimum 
or maximum, comprise’ a centrally-pivoted electro-magnetic body 
bearing switch arms normally held out of contact with stationary 
contacts by means of a spring in the pivot socket, together with 





Fig.1. 





















6403. 


a detent device adapted to lock the body (when turned by 4 
handle) with the switch arms against the stationary contacts, the 
said detent being adapted to be released (so that the spring in the 
pivot socket may rotate the magnet and switch arms to break the 
circuit) = a predetermined position of the armature being 
reached, due either to an enfeeblement or a strengthening of the 
magnetism of the electro-magnet beyond the predetermined 
limits. (Accepted January 15, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


524. J. W. Woodall and F. Win London. 
Gas-Making Composition. sammie 8, 1901—This invention 
relates to treating calciam carbide (Ca O,) in order to render it 
suitable for use in acetylene generators for the manufacture of 
a mixed gas. Oarbide which or has not been treated with 
petroleum or its equivalent is according to this invention impreg- 
nated with naphthalene (C9 Hg). The naphthalene is gently heated 
and raised to a temperature,between ite melting and boiling points 
and the carbide is also heated to the temperature of the liquid 
naphthalene, and isthen immersed in the naphthalene forasufficient 
time to ensure the absorption of sufficient naphthalene by the car- 
bide. A protective coating for the carbide-naphthalene composi- 
tion may be formed by immersing it in melted 
which slightly penetrates the mass, and may, if 
allowed to become very hot, increase the quantity of gas given off 


from the carbide on bringing it into contact with water. It is 
stated vhat this gas-making composition several advan- 
tages over untreated carbide in that it retards the too rapid action 


of water on the carbide, the heat given off by the re-action 
being utilised to volatilse the naphthalene, which in the form of gas 
mixes withthe acetylene. The gas which comesfrom the carbide- 
naphthalene is er, and therefore contains less impurity from 
acetylene distillation products the case with unmixed car- 
e. Olaims 2 and 4 are as fojlow ; ‘‘2. Treating calcium carbide 
by immersing it first in petroleum or the like and melted naphtha- 
lene (Ojo Hg.). 4. Calcium carbide og with napthalene 
and petroleum, melted paraffin wax or thelike.” (Accepted Janu- 


MINING, METALLURGY, AND METAL 
‘WORKING. 


G. Fowler, Basford, Nottinghamshire, Pit- 
(7 Figs.] March 5, 1901.—This invention relates to 
pit-props, and its object is to construct the said props in such a 
manner that they will be capable of bearing a great strain with- 
out becoming bent or broken, and according thereto the prop is 
made of iron or steel of section, and having of the 
web cut away at each » 80 as to leave 
the ends of the prop. A saddle or rest is placed on 
away end of the web, the said saddles being provided 
Fig.i. 
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gripping surfaces, so as to retain them in the required position. 
The projecting flanges are bent over the saddles until they meet 
in the centre of the prop, or the flanges may be made to overlap 
one another. It is stated that a prop constructed as above 
described offers a wide bearin: 
of the prop from sinking into the wood or other substance 
which it is forced, the saddles effectually holding and su 

the flanges in position, and preventing them from becom 
or otherwise injured. (Accepted January 15, 1902.) 


18,230. H, H. Lake, London. (W. R. Bennett, New 
Britain, Ct., U.S.A.) Hardening and Tempering Steel. 
(2 Figs.) September 12, 1901.—This invention relates to the 
poe cog | and tempering of large masses of steel, for instance, 
cutters, dies, projectiles, and the like, and is intended for pre- 
venting the stock from cracking from undue shrinkage and from 
checking, thus avoiding unequal internal strains. In carrying 
the invention into practice, the stock to be hardened and 
tempered is first heated to the desired degree, and is plunged 
into a bath of water or the like and left therein until the vibra- 
tion incident to the cooling has nearly stopped (which can be 
readily felt by the operator who holds the stock by a tongs or 


surface, which prevents the end 
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pulley block), and it is then suddenly withdrawn from the bath 
and immersed in a tank of oil at about the temperature of 80 deg. 
Fahr., and is kept in this oil bath until it has heated the oil 
its own temperature, after which further heat is applied to the 
vessel which contains the oil, and the oil and the stock are heated 
together to the required higher jar per we after which the 
heat is shut off and the stock removed and buried in sawdust so 
that it may become cold slowly. An apparatus for use in — 
out the invention may comprise a water bath having in’ 
pipes adapted to di water in such a way as to keep the 
contents of the bath in motion, and an oil bath pravided with 
gas-heating devices. (Accepted January 15, 1902.) 


RAILWAYS AND TRAMWAYS, 
3538. H. Bishop and J. J. Shuttle 


Railway Chain Spike. [4 Figs.) January 5, 1901.—This 
spike is made star-shaped in section, so that it may afford more 
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frictional surface for contact with the wood of the r, in 
order that vibration may not loosen it readily. The iating 
blades may be rendered barb-like by means of notches filed in 
them at intervals. (Accepted January 8, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c- 


719, P. Bretherheed, Lenden, Three- 
Engine. (2 Figs.] December 4, 1900.—In the pe Nor cape 
British Letters Patent No. 22,645 of 1897 is described a three- 


cylinder engine, and this invention relates to certain improve- 
ments in engines of that kind whereby is insured a better and 
more durable closing for the inlet valves and steadier guides for 
the sliding blocks that move the valves, these guides being inde- 
ndent of the cover which closes the central cavity in this case 

s made to screw into ite closing tion. inlet valve 
instead of being a piston valve, covering and uncovering the inlet 
rt, is now made so far of piston form as to be guided in a cylin- 
rical chamber, but its lower end is wedge-shaped in order that 
the valve shall be closed when the edge is pressed on ite seat by 
the action of a spring, and ned when it is raised from its seat 
by motion luced by rotation of a cam, and transmitted 
through a sli block... In order to guide the three sliding 
blocks a disc having three radial dovetail guides, one for each of 
the blocks, is used, and is made with dovetail sides to fit in the 
guides. The cover of the central cavity has a screw thread at ita 








becoming dislodged from ite seat on the bearing in the event of 





ary 15, 1902.) 


edge so that it can be screwed into a correspondingly threaded 
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edge of the opening, and be prevented from turning by a taper 
pin. On removing this pin, the cover can be readily unscrewed 





wana (VA 










MUI 






BELA 


a 
Z 
4 








SS nae & 


and removed to give access to the parts within, without disturb- 
ing the cam or the sliding blocks. (Accepted January 15, 1902.) 


W. Schwarz, Dortmund, Germany. Con- 
densing Apparatus. [1 Fig.) February 7, 1901.—An 
injection condenser according to this invention has the con- 
densing vessel connected by a suction pipe with an open vessel 
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into which the water is delivered from a reservoir in controllable 
quantities, in order that the quantity supplied may not be affected 
by variations of vacuum, the level of liquid in the condensing 
vessel therefore remaining constant. (Accepted January 15, 
1902.} 


5640. D. Joy, London, Steam Engine Valve Gear. 
{6 Figs.] March 18, 1901.—This invention relates to expansible 
fluid pressure (steam) engines of the kind ‘‘ wherein the valve 
and valve gears proper are entirely dispensed with and their 
functions supplied by modifications of the piston, piston rod, and 
internal faces of the cylinder.” British Patent No. 21,574, of 











1898 is referred to. The piston is made hollow, and the ports 
through the cylinder are so disposed that live or boiler steam is 
stored, during the first part of the stroke within the hollow 
piston that it may be utilised during the latter part of the stroke, 
after steam has been cut off at the by the movement of the 
piston-rod. (Accepted January 15, 1902.) 


TEXTILE MACHINERY. 


2334. The Anderston Foundry 


, Limited» 
J G uttle-Box 





and J. C. Bunten 
Motions. (2 Figs.) Fe 


un., lasgow. 
bruary” 4, 1901.—This invention relates 


to shuttle-box motions of looms for weaving, and it provides a 
com’ of shuttle-box mechanism connected to and con- 
trolled directly from the pattern cylinder of the loom, and 
arranged to give a positive motion to the shuttle-boxes. Two or 
more discs work loosely on the wiper shaft, and are operated by 
means of a driver or drivers between the discs and keyed 
to the shaft. The driver has a stud or clutch-pin extending 


























laterally for a sufficient distance to enable it to engage in holes 
Fig 1. 
© 
oe ® 
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in the discs. On the peibers of each digc is a small spur seg- 
ment which engages and disengages with pinions that drive the 
eccentrics employed to operate the ehuttle-boxes in the usual 
way. The discs have a sliding motion im ed to them, to 
bring them into or out of engagement with the driver or drivers, 
by tilting levers or detente dropping in the path of an internal 
wiper or scroll cam formed on the boss of each disc, the levers 
or detents being directly controlled and operated from the 
pattern cylinder. (Accepted January 15, 1902.) 


T. Lang and Co., Limited, and W. Storrs, 
Stalyhetage, Ce Mules and Twiners. [1 Fig.) 
February 22, 1.—This invention provides a special arrange- 
ment of the “rim ehaft” of self-acting mules and twiners, and 
consists in arranging that end of the rim shaft nearest the loose 
driving pulley in a tubular bearing held and secured so as not to 








rotate in the stand or bearing for that end of the rim shaft. It ia 
upon an extension of this tubular bearing that the leose pulley 
is made to rotate, so that it is entirely free from the rim shaft, 
and thus can have no tendency to rotate the shaft when the belt 
is upon it, as it has when running upon the rim shaft according 
to the arrangement heretofore conimonly adopted. (Accepted 
January 15, 1902.) 


ing. {é Fige], February 
x 8. 

according to this invention are for the purpose of 
volatile principles of coffee to be conserved and absorb 
in such form that they may be available (in like manner with 
similar principles held in the coffee berries themselves) for the 
production consumable infusion. A farinaceous absorbent 
which will take up a a yen od of the active principles of the 
coffee be p m wheat heated in a closed cylinder 


Lo: 
1901.—Apparatus and processes 


1 
~~ rmitting the 


250 Ib. 


suddenly relaxed in order that the grains of wheat may swell con- 
siderably under the disruptive influence of contained steam. When 





the wheat has cooled a little it is placed in a container (shown on 
the right-hand side of the drawing) and the residual gases are ex- 
hausted to form a partial vacuum and the container sealed. 
coffee is roasted in a residue of its own moisture at asteam 


) ha’ 
threads on its interior surface for the of turning the grains 
to every part of the covtalace, an when sufficiently heated 
the valve on the sealed wheat container (which has remained 
in attachment with the coffee container during the process 
po egninoes prow is opened and the coffee discharged into th 
wheat vessel in close contiguity with the wheat, which 
absorbs the volatile substances present at that time and subse- 
quently liberated by the coffee on the lowering of pressure 


e 
n 


. | amount of capi 








accompanying the cooling which takes place. It is stated 

coffee Contes from a previous roast may be substituted a 
wheat. Means are provided whereby the hot roasted be 
be subjected to the action of fresh air, with recovery of 
rated aromatic constituents carried over by the air. It is stated 
that either the coffee alone, roasted ing to this invention 
or a mixture of the coffee and of the wheat carrying the coffee prin- 
ciples, produces a greater quantity of infusion than would a 
similar weight of coffee which bad been roasted in the ordinary 


way. (Accepted January 15, 1902.) 
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17,586. W.R. Herring, Edin 

Power. [3 Figs.] October 4, 
of this invention” is the application of the pressure of certain 
cpaites fluids to perform an ion which, it is stated, is “at 
the present time” effected ‘by manual power.” According to 
the title, this constitutes ‘‘ Improvements in the method of mani- 
pulating,” and is therein confined to ‘‘ slide valves of coal-measur- 
ing chambers in connection with at a retorts.” Claim 2, 
which apparently applies to any kind of -measuring chambers, 
is as follows: ‘‘The application of hydraulic power, compressed 

















air, or steam power for the purpose of manipulating the slide 
valves of coal-measuring chambers, substantially as described.” 
It is stated in the provisional specification that the ‘‘ invention 
consists of the fitting of a small cylinder, the piston head of which 
is attached directly or by means of a link to the slide or valve in 
the measuring chambers. The piston of the cylinder is made to 


| traverse in either direction to open or close the valves, and is 


actuated either by means of hydraulic pressure, compressed air, 
or steam, by the mere movement of the valve spindle of an 
ordinary three-way or other suitable valve.” (Accepted Janu- 
ary 15, 1902.) 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni States, may be 
ra ig at the offices of ENGINEERING 35 and 36, Bedford- 
8 . Strand. 





FrrencH CANALS.—A great canal and port programme 
now under consideration in the French Legislature will 
involve an estimated capital outlay of 28,134,000/. The 
principal works in the list are the North-Eastern Canal, 
estimated to cost 5,240,000/.; the Northern Canal, esti- 
mated to cost 2,400,000/.; the Loire and Rhéne Canal, 
estimated to cost 4,920,000/.; and the illes and 
Rhéne Canal, estimated to cost 3,656,0007. 





InpIAN METALLURGY.—The production of iron in India 
only reached an infant stage at a. The ore 
treated is obtained for the most part from the Ranigunj 


bed | district, in Bengal, where it occurs in close proximity to 


coal. The production of Indian iron in 1900 is esti- 
mated at 63,000 tons, of which 57,000 tons were made in 
Ranigunj. To secure the full utilisation of the ironstone 
existing in Bengal and other of India a large 
would have to be invested in the estab- 
lishment of works for the manufacture of wrought iron 
and steel in the forms in which those metals are princi- 
pally used in the East. 





Ovr Rarts ABROAD.—The export rail trade has made 
a good start in 1902, the shipments for January amount- 
ing to 39,993 tons, as compared with 29,887 tons in 
January; 1901, and 40,851 tons in January, vom — 
as follows 








principal deliveries of last month com 
with the corresponding months of 1901 and 1900: 
Country. Jan., 1902. | Jan., 1901. | Jan., 1900. 
tons tons tons 
Brazil .. ° 4,138 813 2695 
Argentina .. 7 . 9,175 5805 3659 
British South Africa 3,548 5195 9213 
British India ay 11,623 9693 8028 
Australasia .. . 9,43L 7828 6058 
| 3,208 nil 45 











It will be observed that the increase in last month’s 
shipments is explained by the larger deliveries made to 
Brazil, Argentina, British India, and Canada. The 
value of the rails exported in January was 226,164/., as 
compared with 211,257/. in January, 1901, and 241,4931. 
in January, 1900. 
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DIE-FORGING.—No. XVI. 
By JosepH Horner. 

Tue examples of drop-forgings dealt with in this 
article are selected as affording occasion for general 
remarks bearing on certain processes involved 
therein. The gib (Fig. 480) is readily made from 
bar of the same cross-section as the larger end, and 
the taper is imparted thence, and the stem drawn 
down. The rectangular bar is thrust into the 
tapered recess A in the dies in Fig. 481, pushing it 
deeper between successive blows. The stem is 
roughed out in B and finished in C, and the wedge 








Fig A80. Fig.463% (“J 
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Fig.484. 


Fig.486. 









ORT cree 


LE 


between tup and anvil, rotating the piece to reduce 
the flat to the rudely circular form required while 
the flat end is gripped in tongs, or between swages, 
or roughing recesses in the finishing dies. O 
course, too, a bar of larger diameter than the stem 
can be taken, and the flat spread out from that, and 
the portion of the round bar which is left reduced in 
diameter. In any casethe dies used for finishing 
are shown in Figs. 485 and 486, A being a recess 
within a trifle of the finished size, and B being the 
die in which the piece is completed. The joint face 
is not plane, but recessed or stepped at C in order to 
bring the joint there along the fine a, a, Fig. 486— 











The iron cock-plug (Fig. 489) can be made in 
quantity in dies. Parallel round rod is taken 
about equal in diameter to the small end of the 


f | plug. e punching of the hole in A (Fig. 490) 


opens out the metal, and enlarges it sufficiently to 
give the taper, any surplus going to the end into 
the stem. The stem is roughed in -B and finished 
in C. In this and other figures plan views of one 
half die only are given, the shape of the others and 
the sections being obvious. 

There is a large class of drop-forgings in which 
the question comes in of alternative methods of 
working. Examples occur in pieces having offsets 
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Fig. 482. A 
c 
1226.4.) - 
oe 




























































































“sete then transferred to D and finished. The 
ar is retained as a porter throughout, but when the 
forging is oe finished in D the bar is nicked down 
at the head of the gib by the formation seen in 
Fig. 482, the forging being then readily severed 
on an anvil chisel, or on a special cutting-off knife, 
like those shown in the last article, which may, or 
may not, be fitted in the dies. Frequently they 
are adjuncts to the trimming . 
In this example the drawing down does not 
—_ to much; in others it does, as in the 
ake anchor (Figs, 483 and 484). Consider- 
able numbers of these are used in some departments 
= manufacture. They can be stamped in dies 
a bar of about the same section as the flat por- 
ion. The stem is drawn down therefrom, either 





that is, along the centre of the circular stem, and up 
to the face of the anchor. The smaller anchors 
may be forged two at a time (Fig. 487) in dies 
having a knife edge in the centre, by which the two 
portions are nearly parted off while in the dies. 
Fig. 488 illustrates a common object that is 
stamped in large numbers, being a blade for an 
elevator, which is fitted by its stem into a — 
rotating shaft, and set therein at an angle. is is 
similar to the brake anchor. A piece of flat bar is 
taken of a suitable section, being about equal to the 
width and thickness, say, at the centre of the blade. 
The stem is produced by drawing down between 
8 , and the finished size and the shape of the 
blade is imparted between the dies in Fig. 488. The 
| dies may be of cast iron, bonded, or of forged steel. 
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at right or other angles, in work that is bent to a 
considerable degree, and in pieces in which holes 
of large size occur. In each case the smith has 
different courses open to him, and the choice will 
often be governed more by the nature of the appli- 
ances available, and by the particular kind of 
groove of working into which a shop has got, than 
on the character of the ultimate result attained. 
Equally sound results can be achieved by different 
lines of operation. 

In each of these classes of work the choice of 
welding or of working from the solid often has to 
be determined. There is no objection to welding 
when done in good iron, but it is distrusted in 
steel, and therefore it is practised to a much greater 
extent when iron is used for forgings than when 








9 


70 


ENGINEERING. 





[FEB. 28, 1902. 








steel is the material employed ; and this alone is 
sufficient to account for some differences in methods 
of manufacture practised in different shops. 

Another difference lies in one of the alternatives 
to welding—namely, upsetting. This is not objec- 
tionable when done to a reasonable extent in homo- 
geneous materials, such as good wrought iron free 
from scale and spilliness, and in soft mild steel. In 
bad material upsetting tends to open and split the 
fibres apart, which is inconsistent with sound re- 
sults. 

Another question is that of direction of fibre, 
which arises in the case of work with offsets or 
bends. To hammer these out of the solid without 
preliminary bending leaves short fibre in iron in 
some sections, but this does not occur if steel is 
used. Here, welding or bending would be prefer- 
able for the first, and unnecessary in the second. 
But bending would often be desirable in steel as 
wellas in iron, though not with the object of having 
straight fibre, but preparatory to the work of the 
dies, as lessening the quantity of fin which would 
have to be got rid of. 

In most examples of these kinds proportion is 


one of the chief elements in determining choice of | 
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methods. The larger or longer section usually 


receives the first consideration, whether the section 
be that of metal or that of a hole. Many examples 
illustrative of this fact might be culled from shop 
ractice. Thus, if there is a considerable length of 
and a small offset, or a collar at or near the 
centre, the latter should be welded on. If there 
is little difference in the size or section of each, then 
welding or forming from the solid is a question of 
mere convenience, or individual predilection. If a 
hole is small, or of medium size, as in Fig. 489, it 
will be better punched in dies. If large, it is 
usually better to start with the hole, so to speak, 
and bend the metal round it, and weld, and use 
- dies merely to correct and finish to the required 
shape. 

Examples of off-set work are given in the figures 
immediately following. The thumb lever in Figs 
491 and 492 might be made by welding the stem 
on the bossed portion, but that is not the readiest 
method. Itcan be made by dividing, as though 
for a forked end, and opening out. But that is not 
a suitable way. The best course is to take a bar, A 
(Fig. 493), either of round or of rectangular section. 
A certain length of this is first flattened and 
roughed out in the recesses B, C, to form the stem. 
No fin is left from these operations, that which is 
formed being suppressed by the changes from one 
recess to that adjacent. The bar is then moved 
into the space D, by which the bossed portions are 
roughly spread out. Thence it, goes into E to be 
finished. Excess of metal is pushed into the 
narrow neck. The latter is ‘eft narrow to permit 
of the ready severance of the rough forging, which 
may be done between cutters on the die-blocks or 
be simply knocked off by a smart blow over the 
anviledge. A little fin will be thrown out around 
the head, which can be knocked off with a hammer, 
or severed in a stripping die. 

But the preliminary shaping of such pieces can 
be avoided, if a punching press of sufficient power 
is ‘available, by making a die and punch of the 
shape shown at D, in Fig. 493. This would then 
represent a rough punching of that outline, which 
only has to be heated and inserted in the dies, cut 








to the shape of E. Made in this way, the forgings 
would cost a mere trifle. 

Supposing the number ‘required off would not 
warrant the cost of a punch and die, as would 
frequently be the case, there is another method 
well understood in the smithy and plating shop. 
Odds and ends of steel—crop ends—are often 
utilised in the manner shown in Fig. 494, instead 
of being thrown on the scrap heap. Rough blanks 
are punched out by a labourer or lad, the punched 
holes making contact all down the edges. If it so 
happens that the holes do not come as close as is 
desirable to the edges of the blank, a little trim- 
ming is readily done in a shearing machine, holding 
the piece in a pair of tongs. The cost for labour 
is but slight, and stuff can be utilised that would 
otherwise be sold for old metal. The limit to such 
economy is when the steel exceeds a thickness 
about equal to the diameter of the punch that is 
suitable for use. Thus, if a }-in. punch is used, 


4 in. would be the limit to the thickness of the 
steel plate operated on. 

When an off-set occurs to one side only of a 
main stem, bending is usually a proper method to 





approximation of the preliminary forging to the 
finished form only affects the quantity of fin thrown 
out in the finishing dies, which, whether much or 
little, has to be stripped off subsequently. 

The crank in Fig. 499 can be readily made by 
bending a round or square bar, previously upset, 
at the locality where the bending is to be done, 
and then finishing in a pair of dies; or, instead of 
upsetting, it can be drawn down between flat faces, 
as in Fig. 500, leaving an enlarged portion at A, 
hammering on faces and edges to lessen the reduc- 
tion to be done in the recesses in which the crank 
is finished. The portion to the left is then bent, 
leaving the piece ready for the dies (Fig. 501). 
Preparatory work can be done, and the quantity 
of fin thrown out thereby lessened by using rough- 
ing dies. 

The lever in Fig. 502 can be formed from rect- 
angular bar of the length and width of the large 
end. The stem is drawn down therefrom as in 
Fig. 503, either in roughing dies, or between flat 
faces, and the crank finished in the dies, a section 
only of which is shown in Fig. 504, to illustrate the 
formation of the fork. 





When on both sides, welding is often 


adopt. 


Welding must be avoided in many classes of work, 
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preferable, the alternative being dividing as though 
for a forked end, and opening out at right angles. 
The crank handle (Fig. 495) could not be stamped 
from a piece of plate, because the plate would have 
to be nearly as thick as the diameter of ‘the boss. 
Apart from this, the quantity of fin thrown out 
would be so large that, after rough forging, the 
eg would have to be driven through a stripping 
ie, and then finished in another pair of dies. 
Economy is studied therefore by taking a bar of 
section A (Fig. 496), nearly or quite equal to the 
area of the boss, fullering down a stem therefrom 
between plain faces, as those of tup and anvil, or 
in dies, leaving a large section as at B, where 
bending is next to be done; and then putting the 
forging into finishing dies (Figs. 497 and 498), 
followed by a stripping die. The reason why the 
bar is either left large, or else actually upset at B, 
is to maintain the full section there, which other- 
wise would be reduced by the act of bending. Good 
examples of this class of work are furnished by the 
dip cranks, to be illustrated in another article. 
The forging is retained on the end of its bar until 
it goes into the stripping dies, being easily severed 
at the narrow neck next the boss imparted by the 
formation given to the dies in Figs. 497 and 498. 
The amount of reduction, and the closeness of 








and there is seldom much difficulty in doing so. 
‘T'wo examples to follow will illustrate this. The 
method of making the mudhole doors (Figs. 505 
and 506) is due to Mr. Brett. Cast-iron doors are 
frequently used with stems tapped ip. Forged 
doors have stems welded on the shank, as being 
quicker and easier than drawing down from a bar 
of large section. But an imperfect weld might be 
dangerous, and result in the blowing out of the 
door. The method recommended by Mr. Brett is 
to forge door and stem in one piece. In the first 
operation, to form the shank under the dummy 
hammer, a circular bar is upset and swaged down, 
leaving it like Fig. 507. Then the next stage is to 
drop it end up in a bolster and weld a porter-bar 
on it. Finally, to lay it in dies, shank upwards, 
and finish. 

The changing hook (Fig. 508) must not be welded, 
even though made in iron. Neither may it be 
stamped from solid plate in iron, because that 
would mean short fibre in parts. The way to make 
it in iron is indicated in Fig. 509. A circular bar 
A, having an area twice as great as that of the 
hooks, is divided at one end, starting from 4 
punched hole at u. The forked ends are roughly 
swaged down, tapering under the hammer. The 
stem is reduced, starting from a length b, so getting 
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ugh approximation to the shape in Fig. 508. 
The pes ends are then bent round and the 
piece finished in dies recessed like Fig. 508. If 
the hook were made in steel, it would be manufac- 
tured like single crane hooks, by stamping a solid 
piece in roughing dies, stripping, and then finishing 
in another pair of dies, and again stripping. _ 

The alternatives of punching or welding are illus- 
trated in the next figures. An example of a large 
hole is furnished by the swivel (Fig. 510), which is 
used for tension adjustments of various kinds. 
These are of circular section, sometimes with a 
hexagon shape at each end, with a hole of sufficient 
diameter and length to permit the screwed ends of 
the rods to pass into. his is not a case for weld- 
ing, though it may appear so at first sight, and it 
is quite practicable. The hole is formed more 
readily by punching ; but as the mass of metal is so 
large in proportion to the metal left, provision has 
to be made for that displacement. The method of 
the smith working on the anvil is to use a punch, 
and to drift out the bulk of the metal while the 
work, at a white heat, is supported on a bolster. 
But the metal need not be removed at once. Often 
two holes are punched at the ends of the future 
slot (Fig. 511) and the metal between divided with 
a hot sett, working from opposite sides alternately, 
and the opening thus made widened and completed 
with a drift. 

The reason why holes are punched at the ends of 
an intended slot, as in Fig. 511, is to prevent the 
splitting out of the fibre by the subsequent opening 
out of the hole. But for this precaution, the for- 
mation of a wide hole with hot sett and drift would 
stress and divide the fibre so severely that a faulty 
forging would result. The same remark applies to 
a forged end when produced by opening out. This 
also explains why a large hole is better formed by 
punching alone than by opening out. The punch 
forces the metal before it, and stresses the metal at 
the sides but slightly. This is fairly obvious, but 
the proof is seen in the fact that the reamering out 
of from js in. to 7, in. from the walls of a punched 
hole takes all the stressed metal away. Punching 
large holes in forgings, therefore, does not strain 
or weaken them in any sensible degree. 

These methods may be adopted as preparatory to 
the finishing in dies, but they are slower than 
using dies directly for the purpose (Fig. 512). The 
central punches here throw up the metal towards 
the centre, and, in a less degree, sideways. But as 
the amount of metal to be displaced is large in 
proportion to the quantity left, the hole should be 
formed in two operations. After the hole is partly 
punched, the metal, partly squeezed between the 
punches, is knocked through with a drift, and the 
forging reinserted in the dies, and the punching 
completed. The slight taper left is of no moment, 
but if a parallel hole were wanted, it would have to 
be drifted. 

The question of punching is not settled on the 
same lines in every instance. It makes a difference 
whether iron or steel is used, and whether the 
hole is large or small in relation to the metal which 
surrounds it. In some cases it is as well to leave 
holes to be slot-drilled out of the solid, but that 
does not apply when large numbers of pieces 
identical in form and size are required. 

Punching is of two kinds—that which is abso- 
lutely detrusive in character, and that in which 
ore is followed and corrected by drifting. 
Drifting is not to be commended as a rule, but it 
is less injurious under some conditions than others. 
It is less injurious in steel than in iron ; less so in 
one direction than another. In iron forgings no 
drifting should be done in the plane of the fibres, 
because that tends directly to open them out. It 
is therefore a rule that holes should be drifted 
and punched at right angles to that plane. When 
cases arise in which punching and drifting are un- 
avoidable in the plane of the fibres, they should be 
subsequently closed up by working them over at a 
welding heat. As there is practically no grain in 
steel, punching and drifting can be done in any 

ction; and since the elongation of steel is 
greater than that of iron, it will endure more 
strain than iron. But no great amount of drifting 
should be done either in steel or iron, unless at a 
high temperature, when the metal, nearly plastic, 
oan into the new channels, whither it is 
oy pressure. The better the quality of the 
material, the more readily will it do so, which 


oe why inferior iron or steel are unsuitable 
hong production of good drop-forgings of intricate 





Forming slot holes by the method illustrated in 
Fig. 511 is a tedious job. It is tedious because 
the punch sticks in the hole, and gets hot, and has 
to be drawn out and cooled in water several times 
in the case of deep holes. Cutting through a con- 
siderable depth with a hot sett is open to the same 
objection. Hence, when power-hammers are avail- 
able, they are utilised for such work ; the punches, 
setts, and drifts being driven by the hammer, the 
smith holding them with withy handles or iron 
rods, just as on the anvil. When die-forging is 
practised, these methods may be still retained in 
the preparatory work of producing large and deep 
holes, the punches or drifts being controlled by 
guide-dies or plates while the work lies in a bottom 
die (Fig. 513) or on a bolster, simply. Fig. 513 
shows how the hole can be punched in the swivel 
between dies, a device alternative with that in 
Fig. 512. ‘The method of drifting out therefore 
shown in Fig. 511 would not be suitable for the 
swivel because the amount of drifting would be too 
great. The hole in Fig. 510 must be punched out 
nearly to the finished size required, either with a 
loose punch controlled by a guide plate, or by two 
punches meeting in the middle. 

The stirrup, Fig 514, isa job in which the hole 
bears too Jarge a proportion to the metal to be 
drifted and punched. The piece is therefore pre- 
pared asa strip, with a boss rough forged at the 
centre, the ends upset and scarfed, then bent round 
a former or templet, and welded at a, and finished 
in dies. 

Large nuts are articles in frequent request in 
many shops for tension rods, centre pivots, large 
bolts, and such like; for threaded rods ranging 
anywhere between 2 in. and 6 in. or 12 in. diameter. 
These are mostly made in the shops. In iron they 
are welded ; in steel forged from the solid. Iron is 
used by the general smith unless the holes are left 
to be drilled through solid metal, when steel. is 
better. Using iron, and welding, the fibre follows 
the circle. A bar is taken of suitable section, 
bent, cut off and scarfed at each end. It is then 
welded over a mandrel (Fig. 515), so making a 
circular collar. The hexagonal shape is imparted 
between a bottom swage and the tup of the 
hammer, Fig. 516. Blows are delivered on the 
flat faces, followed by final corrections on the 
mandrel. The formative action is wholly due there- 
fore to the bottom swage and the mandrel; the 
one giving the hexagonal form, the other ensuring 
the truth of the hole. 

When large nuts are made in steel, they can be 
left solid, to bedrilled, in which case the hexagonal 
bottom swage is still used. But it is usual to make 
a black hole to reduce the cost of machining.. The 
hole may then be punched by either of the methods 
which have been illustrated in these articles— 
namely, by a loose punch, controlled by a die plate, 
or by two centre pieces in top and bottom dies, 
punching upwards and downwards, leaving fin 
about the centre. As the nuts are of considerable 
thickness, the work is not so easy as that in flanges. 
The nut blanks are best sawn from round steel 
bar smaller in diameter than the finished nuts, but 
of about an equal thickness. Then they are forced 
out to the proper shape and size by the punching 
of the hole. 

The foregoing are typical examples of methods, 
in relation to some of which, as bending and weld- 
ing, some further remarks will be offered before 
these articles are concluded. An example of a 
stamping involving dies having irregular joint faces, 
taken from the practice of the Bradley Company, 
will conclude the present article. 

Figs. 517 and 518 illustrate a steel forging, three 
of which are made at one heat from #-in. square 
rod, for some special wagon work. The illustra- 
tion shows it as it leaves the die with the fin spread 
out around it, and the stock bar still unsevered. 
The bottom die is shown in Figs, 519 to 522, the top 
die in Figs. 523 to 526, while the two are seen as 
cut through the finishing section in Fig. 527. The 
drawings are almost self-explanatory. In the 
figures, A is the roughing or breaking-down section, 
B the finishing, and Cthe cutting-off knife, through 
which the forging is passed in succession. 





Frencu Coat-Mininc.—The iin of coal in the 
Pas-de-Calais last year was 14,657,584 tons, as com 

with 14,863,006 tons in 1900. The output in the Nord 
last year was emp oer nr as compared with 6,007,324 
tons in 1900, combined production of the two de- 





——— fell off accordingly last year to the extent of 
20,443 tons. 


THE NORTH-SEA CANAL, THE YMUI- 
DEN LOCKS, AND THE PORT OF 
AMSTERDAM. 

(Concluded from page 245.) 

A few remarks on the revolving cranes. The old 
type of electric cranes rests on two high portals, 
diagonally braced, and the cab is at the same time 
the motor house, containing the motors, haulage 
drum, and gearing, all of which have to revolve to- 

ether with the machinist. The new type of the 
aarlem Engine Works, late Figee Brothers, re- 

sembles in outer appearance closely their hydraulic 
cranes, of which Fig. 32, page 272, gives an illustra- 
tion, while Fig. 33 is a view of the first of these 
electric cranes, which the firm built in 1898 for one 
of the private dock companies, in front of whose 
warehouse it is seen. The.cab is stationary; the 
attendant has nothing but his levers in his hut, and 
the crane standard and the jib revolve alone 
about an axis which is on the very edge of the quay. 
The construction is especially suitable for narrow 
quays, and allows of using jibs of large overhang on 
such quays, as there is no danger of obstruction ; 
the attendant is, moreover, not disturbed by the 
noise made by the gearing. The type has evidently 
found favour, as a number of these cranes have 
already been supplied to Rotterdam. Each crane is 
fitted with an electric cable drum and 25 yards of 
cable for making connection to posts on the quay. 

Pile-driving was, of course, a very important 
feature in these dock extensions. All Amsterdam 
is built on piles. Long experience must have sufii- 
ciently taught the people of the Netherlands how 
to perform this work, and it is, on the whole, no 
doubt, well done, though one cannot help noticin 
occasionally that a warehouse floor, generally pav 
in wood, is not exactly level. The erection of the 
460 metres (1500 ft.) of quay wall and the sheds on 
the newly created island on the Y (on the Y quay) 
required 6922 piles, and the piling engines were at 
work there for sixteen weeks ; not always working 
continuously, however. The tough ground sug- 
gested recourse to hydraulic jets for softening the 
earth into which the pile was forcing its way, and 
the manner in which this was a is illus- 
trated in Figs. 34 to 38. The piles had a length of 
14 metres (46 ft.), and measured about 1 ft. in 
diameter at the top. One or two hydraulic pi 
descended with the pile under the blows of a 
monkey weighing 15 cwt., which was allowed a con- 
siderable fall. e maximum number of such 
machines at work at a time was eight, but they 
did only 91 days of work altogether. The average 
number of piles fixed per day was 134 ; the average 
number, per machine per day about 12, varying 
between 5 and 20, according to the difficulties -of 
the soil. 

How the piles are arranged can be seen- in Figs. 
39 to 42, page 273, illustrating a shed and a 
warehouse. The designs are due to Mr. Lam- 
brechtsen van Ritthem. In front of a shed there 
should, in his opinion, be room for two rail tracks, 
behind room for three tracks ; and between the first 
and second of the latter for a roadway. The different 
sheds must not be too close to one another, and 
after every fourth shed a quay length of 80 metres 
(260 ft.) should be left free for facilitating shunt- 
ing operations and for providing some "emergen 
free space. An ample provision of turntables an 
travelling platforms would permit of reducing that 
distance. The front of a shed consists entirely of 
sliding doors ; at the back, doors are put in every 
9 metres (30 ft.). . These doors have an iron frame 
covered by corrugated sheets. The sheds them- 
selves are essentially built in wood, and roofed 
with wooden boards, over which shingles of gal- 
vanised iron are fixed ; corrugated iron roofs have 
not been applied, because the heat becomes 
oppressive under them, and the condensation of 
moisture unpleasant. Only the partition walls are in 
corrugatediron. The interior is illuminated by low- 
power incandescence lamps, from 0.8 to 1.5 candle- 

wer being allowed per square metre (10 square 
éet) floor space. The pitch-pine flooring, 4.5 centi- 
metres (1.8 in.) in thickness, rests on longitudinal 
beams and cross beams, 0.14 by 0.22 metre and 

0.25 by 0.26 metre respectively (5.5 in. by 8.7 in., 

10 in. by 10.2 in.), — by rows of piles 

17 metres (60 ft.) long. ese figures refer to the 

sheds on the Commercial Quay, which have a length 

of 100 metres and a width of 22.5 metres (328 ft. 
by 74 ft.), costing about 50001. each (55 francs per 
square metre); one-fifth of this expense is due to 





the piling. Figs. 39 to 41 illustrate the new sheds 
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public street and cattle market and slaughter- 
houses ; these buildings have their fronts on the 
quay of the New Vaart. 

It need not be emphasised that all these improve- 
ments and extensions, among which we should 
further mention the new floating dock Konigin 
Wilhelmina, which can take boats of 10,000 tons 
burden, have involved very heavy expenditure. 
The improvements on the Ore Quay and Y Qua, 
Were estimated to cost 64,0001. ; the Entrepst Dock 
extension involved an outlay of 75,0001. The ex- 
penses have been borne by the State and by the 
City of Amsterdam. It will be interesting to 
examine in how far the traffic increase of late years 
Sppears to justify the heavy outlay. Amsterdam 

3 a powerful rival in Rotterdam, which enjoys a 
unique situation on the Rhine. The principal 
commodities which entered the’ Kingdom of the 
Netherlands in 1898 aggregated, accerding to the 
sone of the Amsterdam Chamber of Commerce, 
847,736 tons of 1000 kilogrammes; of these 13.14 





per cent. entered by way of Amsterdam. The ex- 
ports amounted to 4,077,534 tons, and to these 
Amsterdam contributed 14.4 per cent. The figures 
for the year 1899 are a little lower, as far as the 
totals are concerned, but higher in the Amsterdam 
percentages. We do not quote them, because they 
do not refer to exactly the same kinds of merchan- 
dise, and are not directly comparable, therefore. 
Anyhow, we recognise that Amsterdam is neither the 
predominant inlet, nor the predominant outlet for 
the trade of the Netherlands, and that is no doubt 
partly due to the circumstance that the main transit 
traffic from and to Germany and Switzerland, and 
France and Belgium to a lesser extent, is not 
diverted from the railways and the Rhine and 
Maas, and does not touch Amsterdam much. But 
Amsterdam concentrates a good many trades. 
Over half of the following products enter and 
leave by Amsterdam : Tobacco, tea, sugar, spices, 
rice, quinine, indigo, hides, kapok, tin; and 
the trade in quinine, beetroot sugar, certain 
tobaccos, and kapok is almost confined to 
Amsterdam. The industries of the city are, 
moreover, by no means unimportant. We may 
first refer to this point. 

The number of factories employing steam power 
had by 1898 risen to 286, and there were further 
256 gas engines, aggregating 1021 horse-power, 
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against 8191 steam horse-power in use ; 28 electro- 
motors, aggregating 96 ens” were applied. 
These are not large figures. But to allude to one 
of the most famous industries—the diamond-cutting 
—51 of these works do not require more than 64 
engines, of a total of 1396 horse-power ; whilst the 
three sugar refineries have put up 44 engines, of 
746 horse-power. The chemical works supply 
chiefly soda, sulphuric acid, and pharmaceutical 
preparations. ut the metal-industry works, 
tobacco manufactures, flour and biscuit works, 
breweries and distilleries, are more important. 
There are seven shipbuilding yards. As an interest- 
ing item, we mention that the firm of S. Marx re- 
duced 4500 tons of tin scrap during last year by an 
electrolytic process. The r tions concernin 
the safety of labourers app ied at the end of 1 
to 1054 firms employing altogether 28,684 labourers ; 
seven firms occupy more than 400 labourers, only 
two more than 500 labourers. Among these 
labourers were 5739 boys of ages ranging from 12 
to 16 years, and 2805 girls of the same ages; 
further, 4067 women more than 16 years old. 
Sentences for breaches of the Labour Act were 
pronounced in 162 cases—twice as many as in the 
years previous. 

We pass over to the trade returns. The general 
imports into Amsterdam amounted in the years ; 
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1897. 1898. 1899. 

Importe .. 1,156,793 1,008,761 1,181,402 tons of 1000 kg. 

Exports :. 593,673 690,310 601,907 __—,, a 


so that the slight check of the year 1898 had not 
been wiped outin 1899. The somewhat unsatisfac- 
tory state of the East Indies was partly responsible 
for the check. The Spanish-American War had 


not influenced the Dutch trade much in 1898, f 


but the South African War affected the balance 
of 1899. The shipping movement, of course, 
marks the same elk and recovery. The tonnage 
of the same three years, 1897 to 1899, measured 
in cubic metres gross, were : 


Number of vessels ente oe 1,940 1,871 2,024 
Tonnage .. os es -- 6,153,370 6,076,634 7,004,131 
Vessels cleared... oe 6,942 1,868 2,011 
Tonnage cleared - 6,146,315 6,066,024 6,924,934 


The articles which diminished in 1898 were grain, 
rice, timber, and petroleum. The average burden 
of the vessels has increased steadily from 2400 
cubic metres in 1885, to 3018 in 1896, and to 3172, 
3247, and 3460 in the three years ending with 
1899. 

The dues collected from sea-going vessels 
amounted to 146,451 guilders in 1888, and to 
220,226, 213,975, and 297,612 guilders in the years 
1897 to 1899 (1 guilder = 1.7s.). 

Through the Ymuiden locks passed, in and out, 
in the three years: 4723, 4537, and 5157 sea- 
going vessels of 13,869,476, 13,408,147, and 
15,434,202 cubic metres burden. The fishery 
harbour at Ymuiden was doing very well in 1895, 


but not quite so well in 1899; the number of| Re a 


craft and their gross tonnage for the three years 
were : 3119, 4841, 4105 boats of 120,199, 166,637, 
and 155,396 cubic metres. Not reckoning the 
Royal Netherlands Mail Company, the mercantile 
fleet of the Netherlands was, in official statistics, esti- 
mated at 429 sailing vessels of an aggregate burden 
of 88,133 tons net, and 176 steam ships of 213,742 
tons. It is difficult to say what these figures, 
which refer to the end of 1898, comprise, but 
Amsterdam is credited with 26.5 per cent. of the 
tonnage under sail and 40 per cent. of the tonnage 
under steam. The number of lines calling regu- 
larly at Amsterdam had again been increasing 
during the last two years. 

Turning to a few specialities, we find that the 
petroleum dock produced in dues 9085, 9503, and 
9480 guilders in the three years ending 1899. The 
total arrivals of petroleum amounted in 1898 to 
726,820 barrels. These 
lubricating oils, benzine, gasoline, &c. The timber 
trade declined, for various reasons; against 217 
vessels, carrying exclusively timber as cargo, in 
1898, there Were only 171 vessels in 1899 ; and the 
total number of boats entering the timber dock, 
239, was also below the corresponding numbers of 
1897 and 1896—namely, 305 and 290. The year 
1899 did not improve these matters. More signifi- 
cant is the decrease in the deposits of raw beetroot 
sugar in the Entrepét Dock (not the new dock, 
which, of course, was not finished before April, 
1900). The deposits culminated in 1896 with 
112,186 tons. Next year the amount was nearly 
109,000 tons, in 1898 it decreased to 57,744 tons, 
and in 1899 further to 40,148 tons. The with- 
drawals have fluctuated at about the same rate, 
and by the end of 1899, 33,906 tons remained in 
storage. In spite of this unsatisfactory item, which 
is mainly due to the erection of warehouses of their 
own by one of the largest sugar companies, the 
dock has done well. 

The traffic on the Rhine canal direct to and from 
Germany enjoys a special ition, as has 
already mentioned. As these direct boats did not pay 
any dock or other dues on the canal, it was resolved 
by the Municipal Council of Amsterdam, in the 
year 1898, that the harbour should be affranchised 
to Rhine vessels. The special rules for the levyin 
of harbour dues stipulate that such vessels shail 
be exempt of any dues provided that they depart 
again within a month, either empty or in cargo, 
exclusively bound for some port on the German 
Rhine, and further, that these vessels have not, 
during their stay at Amsterdam, engaged in any 
lightering. Any dues collected on entering the 

rt of Amsterdam are refunded within the mean- 
ing of these rules. The effect of this policy be- 
came at once visible. During the year 1897, the 


entries and clearances at Lobith, on the frontier, 
for Amsterdam had amounted to 339,307 tons ; in 
1898 the number rose to 460,214 tons, and in 1899 a 
further rise to 501,602 tons could be booked. The 
number and burdens of Rhine barges that arrived at 
Amsterdam are for the three years 1897 to 1899 ; 770, 


figures do not include| 





1140, 1065 barges of 324,157, 511,337, and 556,213 
cubic metres. The traffic on the Merwede Canal has 
trebled since its opening in 1892, and the ship- 
ping between Amsterdam and the Rhine has more 
than trebled. The average burden of the boats 
has increased, and, as a consequence, the improve- 
ment of this canal and its locks will have to be 
‘aced if this most satisfactory state of affairs is 
to continue. To give an idea of the total Rhine 
traffic, we add some statistics, sums of the items of 
the new ial schedule for the Rhine trade for 
the years 1898 and 1899. The totals comprise also 
Belgian ports. The goods entered at the various 
ports in 1898 amounted in quantity to : 





] | l 
- | Rotterdam. Amsterdam. (Belgian Ports.| Totals. 














| tons tons tons | tons 
1998 703,380 168,726 1,083,307 | 4,050,801 
1899 | 588,528 165,106 1,207,111 | 3,961,731 
And the goods cleared : 
hGS Hime ne! EERE 
1898 | 5,746,045 | 295,367 1,385,999 | 7,607,696 
1899 | 6,308,636 | 339,703 1,450,654 | 8,249,695 


Finally, a few notes on the nationalities of the 
vessels which visited the port of Amsterdam in 
1898 : 











! 
Flag. Steam. | = Sail. | Totals. 
Netherlands... | 728 | 36 | 764 
rit > ef, oe 14 | 719 
German - 135 3 183 
Norwegian |. ae oe, ee ee 
Totals...) 1777 | 94 | 1871 


' 





Sweden would follow next after Norway ; but her 
share is not quite half of the Norwegian portion. 
The Netherlands flag predominates, as we recognise. 
In 1895, 37 per cent. of all ships came under the 
flag of the country; the percentage of 1896 and 
1897 was 39, and of 1898 finally 41. Next in im- 
portance comes the British flag ; the German flag 
occupies a very much more modest position, in 
spite of the exceptional facilities granted for the 
Rhine trade. As regards the burdens of these 


vessels, the following Table may be of interest ; | gases pas 


the figures concern the year 1898, and, again, 
vessels entered at Amsterdam : 
Vessels Entered at Amsterdam in 1898. 











| 


The entries under long voyages had kept almost 
stationary between 1894 and 1896, but have grown 
since then. The trade with Great Britain has alco 
increased since 1894, but declined a little in 1898. 
Sweden and Norway show, in their own more 
modest way, a larger increase. Hamburg and 
Bremen are classed under short voyages. The 
trade with London, which is the most important 
for the British trade, has fluctuated very little, 
and the same applies to Leith and Newcastle ; 
Liverpool, Hull, and Goole have gone up; the 
Netherlands trade with Bristol was better in 1896, 
however, than it has been since. 

In conclusion, we wish to thank the gentlemen 
named in these columns, especially Mr. Hulswit, 
and further, Dr. Hubrecht and Dr. A. J. Cohen 
Stuart, late president and secretary of the Amster- 
dam Chamber of Commerce respectively, for their 
courtesy on the occasion of our visit to the Canal 
Locks, Amsterdam, and the Haarlem Engine 
Works. We regret that pressure on our space 
has delayed the publication of these articles. 


Burden in 
or Number. | Cubic Metres. 
From long voyages .* 218 1,618,359 
» the Mediterranean 123 | 583,749 
» Great Britain és 853 | 1,987,416 
» Sweden and Norway 214 | 790,985 
»» Baltic and White Sea 193 661,509 
» Short voyages 187 | 376,572 
» coasting trade 88 158,044 
jes 
Totals = “i¢ | 1871 6,076,634 
of which : 
Sailing vessels ‘ ; 4 127,101 
Steamers .. J 1777 5,949,533 
| 








CanapDiaAN Paciric Rartway.—The Canadian Pacific 
lway Company has been authorised by the Dominion 
ture to increase its capital to the extent of 
20,000,000 dols. by an issue of new shares. This addi- 
tional capital is required to enable the rolling stock to 
keep pace with ¢he continued development of the traffic. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By oun New York CoRRESPONDENT.) 
(Concluded from page 242.) 


Tue Heat Encrne. 

A rarer on ‘‘The Heat Engine Problem,” by 
Mr. Charles E. Lucke, was presented by Mr. R. H, 
Fernald. This paper consisted of sixty octavo 
pages, giving the cycles on which heat engines may 
work ; by cycle was meant a series of operations 
gone through by a gas, and this did not necessarily 
imply a definite construction or method of opera- 
tion of the engine ; two engines may operate in 
totally dissimilar manner, yet the gas employed in 
the two cases may go through an ultimately iden- 
tical series of changes. 


He claimed to have shown that there were only two 
classes of combustion worthy of consideration for use in 
internal-combustion engines, and only two cycles that 
promised returns commensurate with the labour and time 
that might be expended in their development—the Otto 
and the Brayton. The Otto is simple to carry out in 
pe He and is now, to all intents and pur fully 

eveloped; while the Brayton has hitherto failed, chiefly 
because of the difficulty of handling expiosive mixtures 
in the desired way. his difficulty now removed, puts 
the Brayton cycle on a different basis, making the system 
quite ‘as feasible as the-Otto, and, in most respects, pro. 
mising better results. Not only this, but the fact that 
the oil combustion will almost certainly be put within as 
eas, —_ adds another —_ > —— of ~~ Saye 
cycle, in the carrying out of which any sort of oil ma’ 
o used, whereas the Otto is here ooh f ? 


The author concluded : 


There is one point, however, that should receive notice— 
that is, should we operate Brayton cycles with intermit- 
tent or continuous combustion? With intermittent com- 
bustion the fire burns within the cylinder, and as nothing 
but fuel and air pass the inlet valves, they can be the 
more easily kept cool; while, on the other hand, the 

lacing of the burner beyond the valve presents two un- 
vesirable features: First, the clearance must be unusu- 
ally 3 and, second, the intermittent feed and cut-off 
of air and fuel at just the right time, without alteration 
of proportion in a fraction of a second, introduces a con- 
dition very difficult to meet. Continuous combustion 
within a firebox is easier to handle, there being no altera- 
tions of feed, and the clearance may be as small as we 
please, whereas we have as undesirable the feeding of hot 
b the inlet valves. 

Which of these alternatives will prove the better for 
use, in the system of engines under treatment, can be de- 
cided only by actual construction ; but as either will work, 
there is no great risk involved in building. 


Sprrat SprRIneGs. 


‘‘ Experiments on Spiral Springs” was the title 
of a paper by Mr. C. H. Benjamin and Mr. R. A. 
French. It consisted of a series of experiments in 
which an attempt was made to determine the 
coefficient of torsional elasticity and the safe stress 
for different sizes of bar and different ratios of 
mean diameter of spring to diameter of bar. The 
experiments were : 

Open springs in compression, made after the permanent 
set had been removed by forcing them closed solid in a 
testing machine. Load and deflection were measured, 
sev of each size being used to get average values. 
Springs were used from 34 in. in diameter of 4 in. round rod 
up to 9} in. in diameter of 1,%-in. rod. Valuesare derived 
for the coefficient or torsional elasticity and the safe stress 
for different sizes of bar. The coefficient of elasticity ran 
from 12,500,000 for the larger sizes of spring to 18,000,000 
for the smaller sizes, the average being 14,700,000. The 
torsional stress ran from 76,500 to 143,000. The following 
conclusions are stated: A spring with its mean diameter 
small as co with thesizeof the bar willallowa higher 
stress with less set than one of lai mean diameter ; 
size of bar being the same, a spring o! small diameter may 
safely stand higher stress than one of large diameter; 
springs of too small diameter compared with size of bar 
are so injured in coiling as to weaken the steel ; the ratio 


of mean diameter of spring to diameter of bar should 

never be less than 3. Fora seed grade of steel the follow- 

ing values have been found safe : 

Ratio of Mean Safe 
Diameter to ——— 

wren: ecg 112,000 | Bars less than 
8 85,000J gin. in dia. 
3 110,000 } Bare Ys in. to 
8 80,000/ # in. in dia. 
3 105,000 } Bars #8 in, to 
8 ‘te 75,000J 1} in. india. 


For extension springs the value of stress is only two- 
thirds these values. 

Warter-Power at Hannawa Fatts. 

Next came ‘‘ Water Power Development at Han- 
nawa Falls, N.Y.,” by Mr. Wallace C. Johnson. 
This paper gave a full description of the power at 
the location, also the plant erected for grinding w r 
pulp. It was illustrated by maps, Fawings, an 
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half-tones. The author showed the canal, the 
dam, and all machinery of note. The canal is 
2700 ft. long, 20 ft. in depth, and 14 ft. below the 
crest of the dam. The bottom is 30 ft. wide, and 
the top 110 ft. It will carry 2600 cubic feet per 
seth f at a velocity of 3 ft. per second. The 
account was very complete and may be commended 
to all interested in the erection of similar works, 


Tur Porro Prism Fieitp Guass. 


The next paper was entitled ‘‘ The How and the 
Why of the Porro Prism Field Glass,” by Mr. W. R. 
Warner. The title sounds a little like a problem 
in psychology, but it was, on the contrary, the 
views of a man who knew what he was talking 
about and described matters as they were. In 
this it differed materially from any of the afore- 
mentioned problems. In general, the field-glass 
described is the combination of an ordinary objec- 
tive with an astronomical eye-piece in a binocular 
field glass. The Porro prisms area combination, as 
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shown in Fig. 11, where two prisms, each having 
one 90 deg. angle and two 45 deg. angles, are shown 
in their relative positions. A pencil of light, or the 
image of an object passing through them, is inverted. 
In respect to the prisms the author said : 


_ The prisms serve a twofold purpose, the first and most 
important being, as has been said, the erection of the 
object observed ; and the second, the shortening of the 
telescope by twice turning the ray of light upon itself, 
80 that the total length adjusted for use, whether for 6, 
8, or 10 power, is but 4 in., and the total weight, in 
binocular form, but 13 0z.; so small and light, indeed, 
that it can easily be carried in the pocket. Each triple 
barrel of the prism field-glass contains two double 
reflecting prisms, as shown in the diagram, Fig. 12. 
The rays of light passing through the object-glass enter 
the first prism in such a way as to be twice totally re- 
flected, each time at an angle of 90 deg., thus emerging 
— to the entering ray, but in the opposite direction. 

tis then caught by the second prism, and is similarly 
reflected and sent on its course toward the eye-piece, in 
its original direction, without change, except in one very 
important particular—viz., the image of the object ob- 
served, which without the intervention of the prisms 
would be upside down, is now erect, and is ready to be 
magnified by the simple astronomical eye-piece, just as 
= Stars and planets are magnified in the largest tele- 

pes. 


_ regard to the perfect focal adjustment, he 
said : 


— depth of focus, so-called, is always in direct ratio 
7 the focal length of the object-glass to its aperture. 
his ratio in the best Porro prism field-glasses is not less 
oy 6, while in the best cpereqiases, or in the old type 
I field-glasses, it varies from 2 to 3. These latter are 
yap . least i har age msi = —, sas ert 
é Porro prism -glasses, whic ‘ond 100 ft. 

&re practically of universal en: ~ 


As to why the object lear] harp! 
tbat, He Wc a” me m8 hr 


The prisms allow nearly all the light that enters the 








object-glass to pass to the eyes, only about 10 per cent. 
heme lost by passing through the lenses and prisms. The 
light efficiency is ingly about 90 per cent., a pro- 
rtion more than double that possible in either of the old 
orms of field-glasses. 

Finally, how can the field be so surprisingly large here, 
or why is the field shown by the old-time glasses so small ? 
Let us try and get a correct comparison of the two types 
of ores 
en Oo ing with the Galilean telescope (opera-glass 
type), the rays of light are divergent as they enter the eye, 
and the field of view can be moved over an ex area 
by moving oe about the eye-lens of the instrument, 
just as when looking through a conical roll of paper from 
the end. The size of the field must always be small, 
as in the case of the paper cone, and is limited by the 
diameter of the object-glass, precisely as the hole in the 
small end of the paper cone limits the field of view shown 
when looking into the larger end. 

The Porro prism gg is constructed on exactly 
the opposite principle. e rays of light are convergent 
as they enter the eye, as in looking through the paper 
cone from the small end, giving a large and uninterrupted 
field, three times the diameter (nine times the area) that 
is —_ in the old instrument of the same power, the 
field of view being governed by the astronomical eye-piece 
instead of by the size of the object-glass. : 

In the development of the prism binocular it has 
been found that the magnifying —_ which may be 
most advantageously used range from 6 to 10 diameters 
It is true that no one power is best for all purposes. A 
good ave however, is reached in the 6 and the 8 
powers, which are those in most ppeke use. The 
uninitiated often make the mistake of thinking that the 
highest powers are most desirable, which is far fromthe 
fact. Any increase in power must be met by a decrease in 
field of view, by a diminution of light, and also by an 
increase in the effect of uns’ iness of the instrument 
while observing. The Porro _—_ glasses are so short 
that they can be better held than any other kind of 
terrestrial telescope, and therefore there is no practical 
difficulty in oe an 8-power with sufficient steadiness 
to m&ke terrestrial observation successful. Any higher 
power than this is apt to cause annoyance from the 
reasons mentioned, while the 6-power (which is as high 
as any of the old-style Galilean ae is eminently 
satisfactory for natural history and general landscape 
observations ; and the fact that its field is three times as 
large as is possible in the Galilean telescope of the same 
power is enormously in its favour. 


The author gave two reasons why this invention 
had been impracticable for so many years. The best 
optical glass at the time of the invention absorbed 
so much light as to forbid the use of Porro prisms ; 
and it is only recently opticians have known how 
to make absolutely flat surfaces, so as not to distort 
the object seen through a Porro prism. 

Mr. Warner showed some photographs of various 


prism field glasses, concluding with the statement | P 


that the highest quality of Porro prism field-glasses 
are made and sold in the United States at the same 
price as in- Europe, owing to the interchangeable 
system of manufacturing practised in this country. 
In reply to a question as to the absorption of the 
finer shades of colour, Mr. Warner said: ‘‘ The 
non-absorption of these shades was the main 
feature of this instrument. That the boro silicate 
glass had low absorptive powers, and the selective 
absorption was reduced to alow point. The final 
paper was : 


An EXPERIMENT ON THE EFFect oF CLEARANCE ON 
THE Economy or A SmMAti STEAM ENGINE, 


by Albert Kingsbury, Worcester, Mass. This 


was an account of experiments on a small steam 
engine to show how the steam consumption was 


43. 
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affected by the clearance. The results are tabu- 
lated below, together with a plotted curve. 


The curve of resuits, as drawn (Fig. 13), shows a re- 
gular but not great increase in the water rate- with in- 
crease of ce. The increase of clearance, however, 
is accompanied by an increase in the pressure at release, 
corresponding to less complete expansion; alo by a 


PER CENT OF 


Mean Data and Results of Tests. 5by7 Automatic Engine. 









































| 2 i . : 
he | q th jae um | we 
gs] . eel ee ig e ie Ge |g 
| - 2 = ;° “ 
Fs 3 . v in =| > 3 a 
gua | ad ceded. |<28 [ies 
£36) 2 | 3 lecl ea |g SB | aa male eee 
g58| 3 | 2 g5| 38 |g] 58 | 4s males lass 
B°F| 2 | 2 85] 88 is) 3 | a2 Bee ak lgae 
10.82 | 1a@ |May 2/87 | 262 (70) 227.6) 19.4 |1.57/53.5 
1b] ,, 22/83 | 258 |70) 230.5) 20.7 |1.70/50.4 
le »» 24/838 | 256 |70) 224.6) 19.8 |1.55/52.0 61.9 
18.08; 2a], 2 264 |70) 224.5 | 19.7 |1.57/52.6 
2b » 2/88 | 262 |70) 228.5) 19.6 |1.69/61.0 61.8 
13.73} 3a] ,, 38/85 | 263 (70) 229.1/ 19.0 |1.55)524 
3b | ,, 8/86 | 263 (70) 231.0; 19.4 |1.59)/54.9 63.2 
14.79; 4a] ,, 5/89 | 264 /|70) 226.7/| 19.3 |1.55/53.2 
4b] ,, 5/87 | 268 |70) 280.6 | 19.0 |1.66/53.2 63.2 
15.43} 5a] ,, 8/88 | 264 (70) 229.5) 19.3 |1.58/52.8 
5d] ,, 888 | 264 |70] 227.5] 19.5 |1.58/53.8 | 53.3 
17.00; 6a] ,, 8/88 | 261 {70} 223.8) 19.7 |1.56)/65.2 
6b | ,, 8/87 | 261 |70) 222.1) 19.7 |1.66)/63.2 54.2 
17.738 | Ta*l ve 887 259 |70) 225.9} 20.1 |1.62/49.8 49.8 
7b | 5» 9186 | 260 [70) 222.8) 19.2 [1,52/54.0 | 64.0 
21,56; Sa‘! ,, 9/89 | 260 (70) 223.8| 20.8 |1.66 red} 48.4 
8 b*) ,, 9/89 | 260 (70) 224.5 | 20.7 |1.66/48.2 
8c] ,, 22/88 | 257 |70} 281.8] 20.5 |1.69)54.4 | 54.4 
23.4 9a | ,, 17/88 | 256 (70) 228.5} 20.6 |1.68/54.8 
9b] ,, 17/86 | 256 |70) 232.3| 20.5 |1.69/55.6 55.2 
25.6 | 10a*) ,, 1586 | 260 (70) 224.6} 20.1 |1.61/50.0 
10 b*| ,, 15/88 | 261 |70) 223.8| 20.5 |1.63/49.4 49.7 
28.5 | Ila] ,, 1684 | 256 (70) 226.6| 20.2 |1.63/53.8 
110] ,, 16/85 | 254 (70) 225.6| 20.6 |1.66/55.4 54.1 
82.5 | 12a] ,, 16 255 {70} 229.3) 20,2 |1.65/56.8 
12 b | ,, 1687 | 254 |70) 230.4) 20.7 |1.70/54.4 55.6 
USE teak sa pall Seioaeg 2h Pies iss ak Sea 
Average F 86.6) 259.7 '70 227.1 | 19.93)1.61 
Highest observed | 
value ee | 264 |70) 232.3 21.0 |1.79 
Lowest observed } 
value - 254 |70| 222.1} 18.7 /|1.50 
| 








* In these runs the cylinder lubrication was insufficient, and 
the bore of the cylinder was found dry and abraded at the end of 
the run in each case. 

The 


decrease in the pressure at the end of compression. 
increase in the water rate can therefore be led only 
as the joint effect of increased clearance with decreased 
expansion and decreased compression under the relations 
of these variables, as determined by the slide valve and 
for the given constant indicated power. 


Rozier Pressures ror Great Loaps. 


Mr. A. Victorin, of the United States Ord- 
nance Department, then presented some remark- 
able phenomena as to roller pressure for very 
great loads. These were observed in handling the 
heavy guns. He said : 


In designing the support for certain disappearing guns, 
it became necessary to su tb a load of 800,000 lb. on a 
rocker resting on a plane To determine the data for 
roportioning these rockers, experiments were carried out 
in the following manner. The rocker surface with a 
radius of 114 in. was made 12 in. wide, and rested on a 

ne block 12 in. square and 8 in. to 12in. deep. The 
lock was made of different materials in different cases ; 
cast-iron, cast-steel, and forged steel blocks were used. 
The bearing surfaces of both block and rocker were very 
carefully scraped. Attachments for a micrometer were 
provided at 2} in. from the bearing surface on both 
rocker and block, giving a total distance between points 
of 5in. The load was increased gradually to the full load 
of 800;000 Ib. ; at 400.000 lb. the compression by micro- 
meter was about .0025 in. with forged or cast steel and 
about .0035 in. with cast iron. At 800,000 Ib. the figures 
were, for cast steel, .0039 in. ; forged steel, .0037 in. ; cast 
iron, .0047 in. With ten repetitions of load, reducing to 
5000 Ib. in each case, the material was found to be per- 
fectly elastic, no permanent set being observed. 

The remarkable fact was noted, however, that on 
reducing to 5000 Ib. the micrometer did not come back to 
zero, but went beyond it, giving @ minus reading, and 
showing an expansion. No explanation could be found 





18 20 22 24 26 28 30 32 34 
CLEARANCE. ig the on 
EFFECT OF CLEARANCE ON ECONOMY OF A 5 X 7 STEAM ENGINE. 


| for this fact. This minus reading did not diminish even 
| after allowing the apparatus to stand over night, 

| The experiment was now varied by making the dis- 
| tance between the micrometer points 10 in. ; the average ~ 
com of .0040 in. for 5 in. distance now me 
-0061 in., showing that the compression extended quite 
through the material. Tests were then made of the 
motion of the material laterally at points at varying dis 
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tance from the bearing face. The results were about 
alike for both rocker and block. At small distances from 
the face the material showed motion away from the 
centre, indicating lateral tension ; the neu surface was 
located at about Z in. distance from the bearing surface. 
At greater distances than this the material showed motion 
toward the centre, indicating compression. 

To determine the bearing area, a sheed of paper was laid 
between the carefully cleaned ing faces. The paper 
had an average thickness of .0012 in. The com 
section afterwards showed in the paper like a water mark ; 
this was taken to be the actual area. This bear- 
ing strip extended across the face with slightly pater 
width at the edges than at the middle of the sew 
result which might be e - At 800,000 Ib. load thi 
strip had an average width of 1.8 in. for coe or cast 
steel, and 2 in. for cast iron. At the higher loads a 
further interesting phenomenon was the occurrence of a 
greenish strip about } in. wide bordering the bearing 
strip on both sides for the full width of the block. This 
was taken to be oil pressed into the paper ; it showed that 
the surfaces of the metal were to some extent porous and 
held small residual quantities of oil. 

It was concluded from the experiments that the load 
contemplated would be safely carried on a width of 12 in. 
by any one of the three materials tested. To determine 
more closely what d of safety was involved the block 
and rocker were cut down toa width of 6 in., and com- 
pression measured as before. The permanent deforma- 
tion was observed to begin at a load of 550,000 lb.; at 
800.000 Ib. load this seb amounted to from .0020 in. to 
-0025 in. for the different materials used. 


This concluded a most successful meeting, not 
only as to members, but in respect to the interest 
shown, and the Society adjourned, to meet in Boston 
next spring. In the meantime the members may 
devote themselves to acquiring ‘‘ culture ” in order 
a Society may make a suitable showing at the 
“ce u Tas 


THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Preuini, C.E., New York. 
(Continued from page 246.) 
THE of the subway which lies to the north 
of 145th-street continues on the two-track system 
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through sections 13, 14, and 15 up to the terminal 
at Bailey-avenue, in the borough of the Bronx. The 
road will be underground through sections 13 and 
14, and will be carried on an elevated structure 
along section 15. 

The standard double track, steel and concrete 
cross-section, is employed from the station at 145th- 
street up to a point 60 ft. south of 147th-street, 
where, on account of the increased distance between 
the roof of the subway and the surface of the street, 
the double-track, semi-circular, arched cross-section 
is used. It is employed up to 156th-street and 
there superseded by the + and concrete standard 
box station. At 158th-street the semi-circular form 
is resumed, and is continued without interruption 
to the end of section 14. 

The soil met with at 145th-street and throughout 
the next twelve blocks is generally rocky, with 
loose soil on top, the stratum being variable in 
depth. At 154th-street it is deep enough to form 
a kind of pocket, which extends nearly 200 ft. The 


loose soil consists for the. most part of loamy 
sand and clay ; the rock has the usual mica-schist 
character encountered all over Manhattan Island, 
— variable dip and strata running in every direc- 
ion. 
A little north of 145th-street the rock comes up 








to the surface through which the excavation is 

being carried on by means of a ~— wide trench. 

The work was sublet by Messrs. L. B. McCabe and 

Brother to Messrs. Kavanagh Brothers, of Astoria, 

L.L., who conducted it fora time in a very thorough 

manner, but abandoned it on account of a financial 
i ment with the contractors. 

The trench at 145th-street was attacked along a 
length of nearly 200 ft., the paving and other 
materials, to be used again later, being stored up 
alongside the street. hen the rock was finally 
reached, it was excavated in the following way : 
Three steam drills, supplied from an adjoining 
boiler, were set working on the small section marked 
lon the plan, and longitudinal section of the trench 
(Figs. 126 and 127). Two rows of holes were cored 
near the middle of the trench and inclined towards 
the centre, so that when blasted a wedge could be 
refhoved similar to the one at the centre of the 
heading in excavating tunnels, with the difference, 
however, that instead of being yertical it was hori- 
zontal, As the dip of the rock was very steep, the 
holes were driven unsymmetrically, more being 
drilled when the rock was attacked at right angles 
to the line of dip, while only few were needed when 
attacked in planes parallel to it. The holes fol- 
lowed one another in rows parallel to the first two. 
The blasting was done in several rounds, the 
central holes being blasted first. By this method 
a central wedge was removed, so that, as there were 
smaller resistances left, fewer holes were subse- 

uently needed, thus economising on the drill and 
the explosives. 

As soon as the central wedge was removed, the _ 
tion of the trench marked 2 in Fig. 126 was attacked 
by drilling holes transversely to the axis of the 
trench, and advancing in parallel planes. Great 
efliciency of working was secured in this way. 
Part 3 was excavated by means of a longitudinal 
central wedge, the work being carried on as in 
part 1. When the bottom of the trench was reached, 
all further excavation was carried on at two dif- 
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have been the most fortunate of all the subway 
contractors. They purchased a large extent of 
land on Lafayette Boulevard, lying along the 
metals of the New York Central and Hudson River 


. The ground dips down from the Boule. 
vard at a _. angle, forming a depression of 
nearly 100 ft. The contractors have erected their 


plant at the lowest point, close to the railroad 
tracks, at 165th-street. Large and heavy dry 
rubble masonry retaining-walls were built round 
the plant, the space between the walls and the 
Boulevard forming the dumping ground for the 
excavated materials. In this way the contractors 
sought to improve the pty, and they hope to 
reap considerable benefit from such improvement. 
They had some difficulty with the Department of 
Highways, which objected to their using any 
motive power for the haulage of excavated mate- 
rials along Lafayette Boulevard; but they even- 
tually succeeded in getting — to lay a narrow- 
gauge line of a temporary railroad along the Boule. 
vard, over which they now run trains at a pretty 
high rate of speed. 

Another trench was opened at 149th-street, which 
forms the portal of a short tunnel, extending from 
150th-street to 155th-street. It runs entirely through 
rock, except for a length of 200 ft. at the north 
portal, where loose soil was encountered. The 
materials from the southern front are conveyed 
to the portal in steel buckets carried on platform 
cars running on a narrow-gauge track laid on the 
tunnel floor. The buckets are lifted up to the sur- 
face by a stiff-legged derrick, and there dumped 
into cars, which are afterwards hauled by loco- 
motives to the waste ground skirting Lafayette 
Boulevard. At the north front the materials are 
shovelled directly into the cars, which are then 
run to the portal over a narrow-gauge track and 
hauled up an incline to the surface. The cars are 
attached to a wire rope wound round the drum of 
the hoisting engine. On reaching the surface, the 
car is switched over to the train line. An empty 
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Fig.128. SHOWING THE TWO INCLINED ROADS AT 157°" STREET, THE DOTTED LINES REPRESENT 
yee PROJECTED NEW INCLINES TO BE SURMOUNTED BY LOCOMOTIVES. 
8) 





Fig.129. SHOWING THE. DIRECTION OF THE STRATA 
WHICH CAUSED THE ACCIDENT AT SOUTH 
HEADING OF THE SHAFT AT 169%" STREET. 
(1236.0) 


ferent levels, one at the surface of the rock and the 
other in continuation of bench 3. The cuttings 
were always made in planes transverse to the axis 
of the trench. 

The excavated materials, placed in steel buckets, 
were hoisted to the surface by means of stiff- 
legged derricks provided with bull wheels for slew- 
ing the beam. These machines are operated by 
two-drum, double-cylinder, reversible hoisting 
engines, the bull-wheel rope being fixed to the 
winch-head of the engine. The buckets drop the 
excavated materials into dumping cars running on 
@ narrow-gauge track and hauled by dummy 
locomotives. 

As far as the economical dis 


rials is concerned, Messrs. L. B. McCabe and Brother 


of such mate- | pa 





car is then attached to the rope and allowed to 
descend the incline, its speed being controlled by 
the engine (Fig. 128). : 

A second hoisting engine is located at the in- 
tersection of Broadway and Lafayette Boulevard, 
which serves the incline going north. At the foot 
of the plane is situated the southern portal of the 
long tunnel which begins at 157th-street and ex- 
tends some 2000 ft. north of 190th-street. It there- 
fore includes the upper part of the 13th and 
the entire length of the 14th section of the subway. 
Though these inclines have given satisfactory 
economical results, still Mr. Kinsley, the engineer 
for the contractors, is thinking of replacing them 
by others of smaller gradient, which would allow 
the locomotives to enter the tunnel and thereby 
effect the haulage directly from the front of the 
excavation over to the dumping ground. 

The tunnel is attacked at four different points on 
section 13—viz., at the south portal, 157th-street ; 
at the north and south headings from the shaft at 
169th-street, and at the south heading from the 
shaft at 181st-street, the northern attack of which 
forms the southern limit of section 14. As only 
one shaft could be here used for the two sections, 
these have been sublet to the same contractor 80 
as to avoid all possibility of mutual interference 
and misunderstandings. 

In excavating the long 
encountered sere — 
Excavating through ordinary : 
deemed pt expensive than tunnelling through 
rock, notwithstanding the strutting required for 
the support of the roof and side walls.; still, in this 
rticular case the contractors chose to carry on 


tunnel, loose soil was 
through 300 ft. of rock, 
loose soil is generally 


their work through loose soil by the “‘ cut and 
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cover” method. Thetunnel proper was driven by 
means of a wide heading. The cut of the bench, 
which in many cases is 50 ft. or 100 ft. behind the 
heading, is in this tunnel very close to it. The 
advantages, and more especially the disadvantages, 
of this method, arising chiefly from the excessive 
reliance placed upon the solidity of the rock, have 
already been pointed out.* 
_ The stone to be perforated is solid and compact ; 
it has the drawback of being irregularly stratified, 
the strata being separated by thin layers of mica. 
The stone is, in consequence, somewhat elastic, so 
that it is not shattered at once by the energy of the 
charge, several blasts being required for successful 
operation. In excavating tunnels, it is a common 
practice to examine the roof and walls of the tunnel 
after each blast, the inspection being usually 
carried out by the foreman, who taps the rock with 
an iron rod, and concludes from the sound heard 
whether any part of the rock may have been so de- 
tached as to be in danger of falling. The rule is 
simple enough, and easily learned by any workman, 
but in the case of irregular strata it is certainly not 
ty be entirely depended upon. For where the work 
as to be done through converging strata, a kind of 
wedge may be left in the roof attached only by a 
thin layer of mica, which, on account of its friability 
and smoothness, may yield to the concussion of the 
Successive blasts. ‘To detect these dangerous 
masses, ever hanging, like the sword of Damocles, 
over the heads of the workmen, requires more 
knowledge and experience than the ordinary fore- 
— is found to possess. Here is an illustration. 
_ the morning of October 18 last, the rock near 
¢ south heading of the 169th-street shaft (Fig. 129) 





© es > : ‘- 
See Excingenina, vol. Ixxiv., page 853, 








was tapped or sounded as usua, and the morning 

ang sent to work. Four hours later, a huge 
lock, 63 ft. long, 10 ft. wide and 6} ft. high, 
detached itself from the roof, and without a 
moment’s warning fell to the floor, instantly kill- 
ing five men. If the foreman had not trusted 
entirely to his sounding rule, but put up a 
few props, the accident would have been avoided. 
In another part of the subway an experienced 
foreman in similar circumstances drilled a 2-ft. 
hole, and with a small charge of dynamite brought 
down harmlessly a wedge some 40 ft. long. Want 
of considerable knowledge and experience ‘should 
incapacitate any one from holding the responsible 
office of foreman in all such tunnelling operations. 

The shaft is provided with two elevators, whose 
platforms carry tracks for the small cars loaded 
with material from the headings. The cars are 
lifted to a height of 12 ft. above the street, from 
which they discharge their loads through chutes 
into the dumping cars and wagons. About two- 
thirds of the stone are crushed for the purpose of 
preparing the concrete required on the section, 
the rest being removed to the general dumping 
ground. 

The thirteenth section of the subway will have 
five stations, located at 137th, 145th, 157th, 169th, 
and 181st streets. The first three will be of the 
usual type, with cast-iron isolated columns and steel 
bents and girders, with concrete arches. They will 
have two side-platforms, each with entrances from 
the side-streets. The last two stations will be of the 
deep-tunnel type, being provided with elevators, 
which will run through the present working shafts, 
which, accordingly, have been located at one side 
of Broadway instead of in the middle. 


(To be continued. ) 
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PLANING MACHINE. 


TuE illustration on this page shows an unusually mas- 
sive and powerful planer, designed and built by Messrs. 
William Sellers and Co., Incorporated, of Philadelphia, 
for the Midvale Steel Company, of Philadelphia. It 
is designed to take the heaviest cuts on hard steel 
forgings, and has a capacity between housings of 12 ft., 
and a height of 10 ft.; the table is 10 ft. wide and 
27 ft. long, with a working travel of 25 ‘t. There are 
two saddles on the cross-rail, and a vertical slide-rest 
on each upright or housing. 

One peculiarity of this planer is that the feeds for 
each of the four toolholders are independent in direc- 
tion and amount, each having its own feed motion and 
crank disc for regulating the amount of feed. To 
accomplish this, feeding mechanism is mounted on both 
ends of the cross-rail, the two saddles being controlled 
from opposite ends. Each vertical slide-rest carries 
likewise its own feeding mechanism, and all are driven 
from a common source. 

The bed, which is in two pieces, has a vertical depth 
of 4 ft. 44 in., and the ways on the table are flat, 16 in. 
wide, and 7 ft. from centre to centre. One bearing 
only is guided. The table is provided with a steel rack 
of 3 in. pitch, 18 in. face, operated by a bronze spiral 
pinion on a diagonal shaft, 9 in. in diameter. This 
shaft is driven through a bevel wheel and pinion from 
a = of friction clutches operated by a pneumatic 
cylinder. The action of the stops on the table admits 
air pressure through either end of the clutch shaft to 
the proper end of the ss cylinder, thus causing 
the alternate engagement and disengagement of the 
driving and reversing clutches. 

The receiving pulley on the machine is 48 in. by 
12 in., and power is transmitted from the pulley by 
suitable gearing to the clutches, the train to the for- 
ward motion clutch being provided with change gears, 
to give a variety of cutting speeds, the speed of 
reverse remaining constant. It is thus possible to 
obtain with ease the best results on materials of all 
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kinds, from soft cast ison to high carbon steel. 
Air pressure is also employed to move the stops in 
the escapement train which operates the feed motions. 
It is thus seen that the table does no work in the act 
of reversing, except to move the small air valves which 
control the escapement and driving cylinders. The 
tool-clamps on the crosshead are arranged to take 
tool-bars 6 in. square, and the parts are so massive 
that it is necessary to provide a means of handling 
them by power; two series motors are therefore 
mounted on the projecting ends of the cross-rail, 
which is 42 in. deep and nearly 23 ft. long, and by 
these motors the saddles on the crosshead and the 
slides on the eaddles can be moved to any desired 
point at a rapid rate and with great accuracy. The 
crosshead itself is lifted by a 10 horse-power motor, 
mounted on top of one of the housings, provided with 
an electric brake to prevent the load from running 
down. Thevertical slide-rests are counterbalanced, have 
power feed on the face of the upright, and a power 
cross-feed, which may be either horizontal or inclined 
through a wide angle above and below the horizontal. 

The lubrication of the massive table is a matter of 
great importance in a machine of this kind, and it is 
here accomplished by a centrifugal pump forcing oil 
over the bearings under the table, the arrangement of 
oil grooves being such as to insure a thorough distri- 
bution over the entire surface. Catch-troughs are 
arranged to extend beyond the furthest overhang of 
the bed, and the oil is led back through a strainer to 
the pump tank. 

The housings are of box construction and measure 
30 in. wide on the face, 194 ft. high, and nearly 10 ft. 
deep in the direction of the length of the bed. It is 
said that the method of driving is peculiarly suc- 
cessful, it being possible to stop and start the table 
by hand at will and to reverse promptly, so that the 
table can be used with a very short stroke. 

The illustration does not show the vertical slide- 
rests on the uprights; one being obscured by the 
intervening bed and table, and the other having been 
removed for attachment to the auxiliary upright. 
This upright is used in finishing work too wide to 
pass between the housings, and is carried upon the 
floor plate shown in the illustration, power for feed 
being derived from the square shaft on the left-hand 
housing for actuating the feed on the auxiliary up- 
right. 








WATER-TUBE BOILERS. 

YESTERDAY there was issued as a blue-book the report 
of the Committee appointed by the Admiralty to inquire 
into the question of water-tube boilers for the Navy. It 
contains 87 pages of matter and tables and 22 diagrams, 
many of them of large size. The publication is restricted 
to a report of the trials of H.M.S. Hyacinth, H.M.S. 
Minerva, and R.M.S. Saxonia. It does not include the 
results of the deliberations of the Committee. The report 
is numbered Cd. 974, and the price is 5s. 6d. We com- 
mence to print it in full below. 





Report on Trials of H.M.S. “* Hyacinth,” H.M.S. 
** Minerva,” and R.M.S. ** Saxonia.” 

Tus report covers the complete reeults of the trials of 
H.M. ships Minerva and Hyacinth, carried out under 
the direction of the Committee. It includes also a trial 
of the R.M.S. Saxonia, carried out under the direction of 
the Committee by the kind permission of the Directors of 
the Cunard Steamship Company, Limited. 

The trials of the Minerva and Hyacinth were carried 
out so as to be, as far as possible, strictly comparable. 
They each included a preliminary trial and trials at about 
2000, 5000, and 8000 horse-power. In the case of the 
Minerva there was an additional trial at about 5000 
horse-power to examine the effect of using retarders in 
the boiler tubes, and, in the case of the Hyacinth there 
was an additional trial at her full power—about 10,000 
horse-power. In each case, also, there was a long run 
from the English Chaunel to the Mediterranean at about 
7000 horse-power, followed by a run home from Gibraltar 
to Portsmouth at the highest speed possible. All these 
trials, except the two last, took place in the English 
Channel. 

The trial of the Saxonia was carried out on a run from 
Liverpool to Queenstown at about 9000 horse-power. 

The principal figures in connection with all these trials 
are set forth in the Tables and diagrams appended to this 


report, of which the following is a summary :* 
‘able I. gives the principal dimensions and particulars 
of the three vessels and their machinery, so far as they 


affect the Committee’s trials : 

Tables II. to IX. cover she trials of the Minerva in 
the English Channel, and 

Tables X. to X XI, the trials of the Hyacinth in the 
English Channel. 

Tables XXII. and XXIII. give the particulars of the 
Saxonia’s trial. 

The Tables from IT. to X XIII. contain solely the obser- 
vations made during the trials. 

Table XXIV. gives a list of the auxiliary engines at 
work in each ship during each trial. 

* Table XXV., the Summary Table, will be found on 
the next page. Tables I. and XX VI. will appear next 
week he remaining Tables we do not propose to 
publish, as the main results of them appear in the 
Summary Table. 





Table XXV. is a Summary Table giving the results 
deduced from all the observed figures as to the perform- 
ance of the boilers, and 

Table XX VI. gives similar figures for the performance 
of the engines. 

Tables XX VII. and XXVIII. give the figures noted 
oneg the outward runs of the Minerva and Hyacinth to 
the Mediterranean. 

Tables X XIX. to XXXII. give similar figures in con- 
nection with the homeward runs of both ships. 

Table XX XIII. gives the position of the boilers and 
stokeholds and the number of men employed. 

Diagrams I. to IX. give specimens of the indicator 
cards taken during the trials ;* Figs. 1 to 9, es 280 to 
282, in the form of curves, some of the principal observa- 
tions made during the trials, of which the details are 
given in the foregoing Tables; and Figs. 10 to 13 some 
of the chief results. 

Tt will be seen from Table I. that the Minerva and 
Hyacinth are vessels of very nearly the same dimensions. 
The Minerva was first commissioned in February, 1897. 
She has triple-expansion, three-cylinder, three-crank, 
twin-screw engines, designed to indicate 8000 horse-power 
with about 0.5 in. of air pressure and closed stokeholds, 
and, on her contractors’ trials, she was run up to a maxi- 
mum of 9900 horse-power. Her boilers are of the ordi- 
nary cylindrical type, and their safety valves areset ata 
pressure of 155 lb. per square inch. 

The Hyacinth has four-cylinder, four-crank, triple- 
expansion engines (two low-pressure cylinders), and 
obtained on the contractors’ trial a maximum horse-power 
of 10,447, with 0.25 in. of air pressure in the stokeholds. 


The engines are fitted with a ‘‘closed exhaust” system. | each 


In this system, the exhausts from the auxiliary engines 
are connected so as to deliver into the low-pressure 
receivers of the main engines, so that practically all these 
engines work compounded, or, in the case of the electric 
light engines, tripled. The auxiliary engines are also 
arranged so as to exhaust to the evaporators, auxiliary 
condensers, or the atmosphere. Her boilers are of the 
Belleville type, with economisers, and their safety-valves 
are seta pressure of 320 lb. per square inch. She was 
first commissioned in September, 1900. 

The Minerva is therefore an example of the engines 
and boilers designed for use in His Majesty’s service five 
years ago, and has had none of the later improvements 
added ; her boilers are of the cylindrical type, and they 
were not originally fitted with retarders in the tubes. 
The trials at 2000, 5000, and 8000 horse-power were run 
without retarders, The engines are of comparatively slow 
revolution type with moderately long stroke, and the 
auxiliary engines are not fitted with the system of closed 
exhaust which has resulted in considerable economy in 
later vessels. The Minerva also, having been in com- 
mission for four years, had had a corresponding amount 
of wear and tear. Her machinery was thoroughly over- 
hauled, and both high-pressure cylinders rebored before 
ths trials, but it could not have been a matter for sur- 
prise if she had shown come signs of falling off in per- 
formance ; and still less would it have been surprisin 
had she shown some comparative want of economy al 
round, due to the fact that she contained none of the 
economical improvements of the last five years. 

The Hyacinth is a new vessel, which had not, at the 
time of the trials, ever been on actual service. She is 
fitted with the latest modifications of design due to Admi- 
ralty experience, including Belleville boilers with high 
steam pressure, quick-turning and short-stroke engines, 
and closed exhaust system. From the end of the year 
1900 until May, 1901, when the Committee’s trials began, 
she had been in dockyard hands with the object of in- 
suring her perfect condition. 

It is desirable that these points should be kept in view 
gated the comparative performances of the two 
shi 

The Saxonia is one of two large vessels owned by the 
Cunard Steamship Company, and used by them for work- 
ing between Liverpool and Boston. She has four.cylin- 
der, four-crank, quadruple-expansion, twin-screw engines, 
which are intended to work at between 9000 and 10,000 
horse-power. Her boilers are of the ordinary cylindrical 
type, working at a safety-valve pressure of 210 lb. per 
square inch, and fitted with closed ashpits and Howden’s 
forced-draught arrangements. 

On account of the great importance attaching to these 
trials, it was decided by the Committee that they should 
be as complete as possible. For this purpose the coal 
used was analysed in each case, samples of the furnace 
gases were collected during the trials and also analysed, 
and the whole of the water delivered from the main 
engines and from the auxiliary plant, as well as the make- 
up water added during the trials and pumped into the 

ilers, was measu The coal also was weighed 
throughout. Ocher special measurements were made as 
further described below. 

The records were in all cases taken by a staff from 
Portsmouth Dockyard, under the direction of Mr. A. 
Burner, R.N,, an assistant to the chief engineer of that 
y The same men were in nearly every case employed 
throughout the various trials in taking similar records. 
The dockyard staff also worked out and checked the 
horse-powers from the indicator diagrams and the totals 
and averages of all records. 

The analyses of the coal and fiue gases were made in 
every case by Mr. C. J. Wilson, F.C.S., to whom the 
Committee are much indebted for the personal care which 
he has given to this part of the work. 

Coal.—The coal used on the trials of the Hyacinth and 
Minerva (not including the runs to and from Gibraltar) 
was hand-picked Welsh coal, and care was taken that the 
coal ueed by the two ships should be, as far as possible, 


* We do not reprcduce these, 





of identical quality. It will be seen from the analyses in 
Table XXV. that this result has been obtained very 
closely. The coal used in the Saxonia was described ay 
ordinary Welsh coal, but in quality it turns out to have 
been practically equal to the ‘“‘ hand-picked.” The stoke. 
hold plates were swept clean at the commencement and at 
the end of each trial, and the fires examined at the 
same times. All coal used was brought from the bunker 
doors to the fires in “skids,” every skid of coal being 
carefully weighed by slinging from a tested spring balance 
and brought toa particular amount. The hourly recorda 
which are given in the tables show the amount of coal 
taken from the bunkers and weighed on to the floors in 
each hour exactly as tallied, but it is to be noted that 
these figures must not be taken as representing the actual 
amount burned in each intermediate hour, as the floors 
were only cleared at the beginning and end of the trial, 
The work of weighing and tallying the skids was carried 
out by chief petty officers from the Portsmouth Reserve, 
taken out on the trials under the direction of an engineer 
officer for this particular purpose. 

Coal Analysis.—Pieces from the coal about to be fired 
were taken off each stokehold floor at frequent intervals 
during each trial and put on one side. The whole of 
these were mixed together after the trial, and about 
2 cwbt. of the coal so mixed was sent in each case to Mr, 
Wilson for analysis. This whole amount was very care- 
fully ground and mixed to obtain the sample from which 
the analysis was made. In each case an experimental 
determination of the thermal value of the coal was made 
in a bomb calorimeter, usin compressed oxygen. The 
ash and moisture were also determined experimentally in 
case, but the thermal values of the different samples 
were so exceedingly similar that it was rot thought 
necessary to make complete analyses of all. The thermal 
values calculated from the analyses which are given agree 
very closely with the values determined by experiment. 

Temperatures.—The temperatures of the flue gases were 
taken by Callendar electric thermometers, and read on a 
galvanometer made by the Cambridge Scientific Instru- 
ment Company for the =. purpose of these trials, 
The whole temperature-taking apparatus worked satisfac. 
torily throughout. The records were taken regularly 
from two to four times per hour as shown in the tables. 

In the Minerva, the temperatures of the flue gases were 
taken in the uptakes of the two after boilers and very 
close to the boilers. 

In the Hyacinth, the temperatures of the flue gases 
were taken at the base of the foremost funnel in the up- 
take from No. 2 boiler (see Table X X XTII.), about 10 ft. 
above the top of the economiser tubes, and also in the 
midship funnel just above the level of the _ deck, 
The former readings were the higher, and have been 
taken into account in estimating the average temperature 
of the flue gases. 

In the Saxonia, which has a single funnel only, the 
temperature of the gases was taken in the smokebox 
before they passed through the air heaters, and at the 
base of the funnel above the heaters. In this case the 
temperature of the flue gases has been taken to be that 
at the base of the funnel after they had given up heat to 
the heater tubes, the amount of heat given up to 
which will be found stated separately. 

Flue Gases.—Samples of the flue were taken on 
all the trials, these being collected in every case over 
mercury, the suction being effected by mercury displace- 
ment. The samples were collected from the funnel at 
the same place as the upper point where the temperatures 
were measured. For this purpose a piece of 1}-in. 
tubing with numerous }-in. holes in ib was placed right 
across the funnel. A 4-1n. pipe with /,-in. holes in it was 
was carried acrcss the tunnel inside the larger one. This 
small pipe, carried to the outer air through a screwed 
gland, was connected by india-rubber tubing (tested for 
air leakage every time a sample was collected), to the 
mercury suction apparatus. The samples were colle2 
at regular intervals, once “igs! hour or half hour, accord- 
ing to the length of trial. In some cases, each whole 
sample was collected in about two minutes, in others its 
collection was distributed continuously over about 20 
minutes, but the final results show no difference in 
analysis corresponding to the difference in times of col- 
lection. All the samples collected were analysed, and 
the mean analyses are given in Table XXV. Unfortu- 
nately, the tuLes containing the gases taken on the Hya- 
cinth’s trial of June 10 were broken, so that no analysis 
for this trial can be given. 

Steam Dryness. —The moisture in the steam was 
measured by means of a Carpenter calorimeter. In the 
Minerva this was connected to the steam pipe between 
the regulating valve and the high-pressure valve chest of 
the pord main engines, no separators being fitted in the 
steam pipes. 

In the Hyacinth the calorimeter was connected to the 
steam pipe in No. 5 stokehold, and on the boiler side of 
the separator. 

Tt was not thought necessary to take any measurements 
of steam dryness in the Saxonia. 

Steam Temperatures.-~The temperatures of the steam 
were taken by platinum thermometers similar to those 
used for the flue gas temperatures, and read on a galvano- 
meter in the same manner. 

In the Minerva the steam temperatures were taken: 

z In the run of steam-piping in the after boiler-room, 
an 

2. Between the regulating valve and the high-pressure 
valve chest of the port main engines. , 

In the Hyacinth the steam temperatures were taken i 

1. In the run of the’steam-piping on the port side of the 
middle boiler-room, and ga? 

2. Between the regulating valve and the high-pressure 
valve chest of the port main engines. 

In the Sixonis, the steam temperature was taken 
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TABLE XXV.—BOILER TRIALS. 
































~~ | r y 
° Art Azout 2000 Horse-PoweEr. At apout £000 Horst-PowEr. At asout 8000 Horss Powgr. Fut Powsr. be ag eine 9 anatomy 
ze plete Fane se eer ere 3 : pal Sl a eas Pees ae 
oA ‘* Minerva.” | “Hyacinth.” | “Minerva.” *Hyacinth.” | “Minerva,” “Hyacinth.” | “Hyacinth.” | “Minerva.” “Saxonia.” 
1 Date of trial .|January 14& 15,| May 30 & 31, March 8 & 9, June 6 & 7, March 15, June 25, June 18, May 29, February 5 & 6, 
1901 1901 1901 1901 1901 1901 1901 1901 1991 
2 Duration of trial .. hours 25 24} 24 24 9 1t 8 8} 13 
3 Where tried we ..| In the English | In the English| In the English | In the English | Ia the English | In the Eoglish | In the English | In the Kaglich | Between L'ver- 
Channel Channel Channel Channel Channel Channel Channel Channel FA me = 
ueenstown 
4 State of sea Slight Moderate Slight Smooth Slight Smooth Smooth Smooth Smooth 
5 Force of wiod . 2 to 5 3 to4 5 2 2 to 6 1to2 2to4 1 1to2 
In use during the trial : 
6 Number of boilers.. 4 6 8 12 e 18 17 18 4 9 
(for 1} (for 9} 
hours) hours) 
7 Area of firegrate .. . -. £q. ft 325 264 649 528 649 791 747 791 325 570 
8 », heating surface . pratt ad 9232 8142 18,464 16,284 18,464 24,426 23,069 24,426 9232 25,803 
9 Description of coal used Han4d-picked Hand-picked Hand-picked Hand-picked Hand-picked Hand-picked Hand-picked Hand-picked Welsh 
els Welsh els Welsh Welsh Welsh Welsh Welsh 
10 Average quantity of coal used per hour, Ib. 4601 4159 9004 9212 19,695 14,930 21,515 9152 11,730 
11 Ditto, per minute ee oo os ” 767 69.3 150.1 153.6 328.3 218.8 358.6 157.5 196.5 
Analysis of coal : 
12 Carboa oe per cent 85.60 86.95 ee a a“ ee 85.23 
13 Hydrogen ” 3.96 +e 4.02 ad oe Po = ee 4.40 
14 Moisture ” 1,18 0.82 0.86 0.76 1.10 0.92 0.91 0.82 0 58 
15 Ash .. ee ee oe 5.28 4.18 4.32 3.41 4.30 4.16 6.01 4.18 6.96 
1 Oxygen and other matters oe re 3.98 os 3.85 oa oe as oa *e 3.78 
17 Oalorific value of coal as fired, B.T.U. per lb. 14,267 14,679 14,697 14,805 14,686 14,578 14,611 14,612 11,475 
18 Oarbon value of coal as fired .. By a .98 1.01 1.01 102 1.01 1.00 1.00 1.00 pS 
Analysis of flue gases, by weight : 
19 Carbonic acid ee +. percent. 13.20 9.98 12.56 14.80 13.45 17.10 os 11.94 
2 » oxide ‘ Nil 0.2L 0.45 0.28 0.29 0.47 ae 0.57 
Mo) ORSON igs Dunes Los a 10.50 9.38 11.63 9.55 10.76 7.40 - 11.55 
22 Nitrogen, by difference .. 99 76.30 80.43 75.36 75.41 75.£0 75.03 a os 75.94 
23 Average temperature of flue gases, deg. F. 637 54t 640 621 804 703 780 699 396 
94 Weight of air used per Ib. of coal fired, 1b. 22.9 20.5 23.3 20.2 21.8 17.0 a pet 23.4 
25 Weight of flue gases per minute, Ib. 1864 1483 3639 8103 7423 4082 re a 4800 
96 Air temperature on deck deg. Fahr. 48 55 48 68 43 60 55 65 50 
27 Difference bet the air temperature and 
temperature of flue gases .. deg. Fahr. 589 489 592 563 761 643 525 634 816 
23 Mean air pressure in closed stokehold, 
inches of water +s a pa . Nil Nil Nil Nil 081 Nil Nil 0.65 - 
29 Mean air pressure in closed ashpits, inches 
of water as oe we on oe 1.53 
3) Mean vacuum at base of funnel, inches of 
water .. ee oe ae 5 ee ‘ 0.36 0.36 0.60 0.39 0.39 0 43 0.39 0.32 0.58 
3L Average feed- water pumped into the 
boilers per hour ne wis an Ib. 39,410 40,260 79,560 86,309 156,220 117,190 190,210 83,550 132,601 
32 Average feed- water pumped into the 
boilers per minute .. oe in Ib. 657 671 1,326 1,438 2,604 2,453 3,170 1,392 2,210 
33 [Temperature of feed-water on entering the 
| boilers .. Pe Pa .. deg. Fahr. GL 84 96 93 95 100 97 95 178 
34 Pressure boiler safety valves set at pounds 
per square inch ‘ a's oe = 155 320 155 320 155 320 320 155 210 
35 Mean steam vressure in boilers by gauge, 
pounds per squareinch .. os zs 110 195 144 199 148 240 277 147 199 
36 Corresponding temperature of satura- 
tion ise oe ee .. deg. Fahr. 344 388 363 387 365 401 415 864 337 
87 Observed temperature of steam in the rur 
| ofsteam piping ey .. deg. Fabr. 338 372 360 376 357 396 401 Not taken Not taken 
83 |Average wetness of steam .. _— per cent. 0.00 0.33 0.00 0.40 0.00 4.67 6.44 ” ” 
39 Heat lost by i plete tion per 
minute .. Pe bi IE oe a Nil 11,300 63,700 $2,000 90,900 88,600 126,700 
40 Heat carried away by flue gases p. min. _,, 260,200 171,900 509,300 430,000 1,339,000 673,000 238,700 
41 Heat used in warming air through 
heater perminute .. ane B.T.U. Pr | 108,400 
42 Heat corresponding to formation of steam 
in boilers per minute .. re ~T.U 761,000 | 785,40) 1,496,000 1,631,000 2,943,000 2,658,000 3,387,000 1,573,000 2,329,000 
43 Heat expended on priming water per minute | 
B.T.U. es | 800 1,890 34,600 64,900 
41 Balance lost by radiation and otherwise | 
| unaccounted for (by difference) B.T.U 71,800 47,100 130,000 177,200 429,100 167,800 27,200 
45 |Lotal heat corresponding to perfect com- — - ——e oe 
bustion of coal per minute. . -. is 1,093,000 1,017,000 2,204,000 2,272,000 4,802,000 3,627,009 5,240,000 2,301,400 2,830,000 
46 |Thermal efficiency of boiler .. r cent. 69.; 77.2 68.0 71.8 61.4 73.3 650 68.4 82.3 
47 |Actual evaporation per pound of coal as 
fired .. oo - a on . 8.56 9.65 8.84 9.33 7.93 9.39 8.28 8 84 11.30 
48 |Actual evaporation per square foot of heat- 
| ing surface per hour.. th a 4.26 4.94 4.32 5.30 8.46 6,38 7.78 9.05 5.14 
49 Equivalent evaporation per pound of coal 
| from and at 212 deg. Fahr... va ye 10.26 11.46 10.33 11.00 9.27 11.03 9.79 10.34 12.33 
50 [Weight of coal burnt per square foot of 
| grate surface perhour.. re 14.2 15.8 13.9 17.4 30.3 19.8 27.2 29.1 20.6 
51 |tieat transmitted per square foot of heating 
surface per hour ‘a B.T.U. 4946 5794 4561 6016 9563 6917 8479 10,223 5416 








between the regulating valve and the high-pressure valve 
chest of the port main engines. y 
Pressures.—The steam pressures in the boilers and in the 
engine-room, as well as the pressures in the various 
receivers, jackets, &c., were noted from the ship’s gauges, 
and the readings of these gauges are given in the Tables. 
The observed temperatures of the steam, and the initial 
pressures measured from the indicator serve as 
checks on the steam pressures in the boilers and at the 
engines, the thermometer readings being certainly much 
more trustworthy than those of the pressure gauges. 
. Power.—Indicator cards were taken at half-hourly 
intervals on all the trials excepd on the trial of the Mi- 
nerva on March 15, when they were taken every 20 
minutes. The indicators used were obtained from lis 
Majesty’s Dockyard at Portsmouth, the springs having 
n carefully tested previous to the trials and between 
consecutive trials when any length of time elapsed. 
Revolutions.—For obtaining the revolutions of the main 
engines, a special set of counters from the dockyard was 
used, and the results obtained from these were checked by 
independent observations of the ordinary 
counters. The number of revolutions recorded by these 
counters for the interval between two consecutive read- 
ings divided by the number of minutes in the interval 
was taken as the average number of revolutions per 
ge for a = used in the calculation of 
rse-power for the indi i i 
the ietertn icator diagrams taken during 
Water Measwrements.—For the measurement of the 
Water discharged from the engines, a pair of tanks was 





engine-room | 





























used for each set of main en these tanks being filled 
and emptied alternately, and each time of filling noted. 
The tanks were graduated, and the filling arranged in 
each case so that it lasted from 8. to 15 minutes. 

In the Hyacinth and Minerva the water was delivered 
to these tanks (which were placed on the upper deck) by 
the hotwell pumps, which took the water from the engine 
hotwells, where it was deliv: by the main air pumps, 
From the measuring tanks the water passed by poy 
through the feed filters into the engine-room feed tanks, 
and from these was drawn direct by the boiler feed pumps. 

In the Saxonia the arrangement was slightly different. 
The water from the hotwells — by gravity through 
the filters, and then was taken by an independent duplex 
pump and delivered into the measuring tanks (in the 
upper part of the engine-room), from which it passed by 
gravity into a feed . Feed pumps worked off the 
air-pump crosshead drew the water from this tank, and 
i through a feed heater (Weir’s contact type), 
| from which the main feed pumps received it and delivered 
| it direct to the boilers. : 
| All overflows on the engine-room feed tanks were 
| blanked off, and all air pipes connected with the feed 
| tanks, and in the Minerva and Hyacinth with the filters 

also, were carried as high as the top of the measuring 
| tanks, so that the measuring tanks, filters and feed tanks, 
|with their connecting pipes, formed a closed system.* 
The measuring received in this way the whole of 


* In the case of the first trial of the Minerva this 
arrangement was not exactly followed. 








| the water discharged by the main air pumps—in other 
words, the whole of the water which had passed through 
the main engines. 

In the Hyacinth, when the closed exhaust was not in 
use, and in the Minerva, a separate sand of measuring 
tanks was used to receive all the water from the auxiliary 
condensers, which represented the steam used by the 
au engines named in Table XXIV. 

In the case of the Saxonia, arrangements were made 
by which the exhaust steam from the — auxiliary 
engines (particulars of which are given in Table XXIV.) 
could be delivered into either main condenser, and so 
discharged into the manne tanks of either the port or 
starboard main engines. During half the trial the 
auxiliaries discha: into one condenser, and during the 
other half into the other. In this way it was not difficult 
to find with fair exactitude the difference due to the 
steam used by the auxiliaries. 

The water drawn from the jackets, when these were 

was measured by a separate which was 
alternately filled and emptied.* 

The amount of make-up water used was measured in a 
separate tank and delivered into the closed feed system 
| from time totime, as required, in order to preserve the level 
reasonably constant in the main feed tanks. This 
up feed water was pumped by a special pump from the 





* On the 2000 horse-power trial of the Minerva, owing 
to the leakage of a valve, the jacket water could not be 


accurately measured. The separate amount given for this 
| trial is therefore estimated pr pe monsenele 
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reserve tanks in the ship’s double bottoms. The evapo- 
retors were not used during any of the trials before the 
run to Gibraltar. 

The engine-room feed tanks and the hot-well tanks were, 
in all cases, calibrated before the trials, and fitted with 
water gauges with indices attached tothem ; the quantity 
of water in these tanks at the beginning and end of each 
trial was recorded, and any differences allowed for. 

In the Hyacinth, as long as the closed exhaust system 
was in use, it was, of course, impossible to measure the 
steam used by the auxiliary engines separately. It will be 
seen therefore that for the trials ab 2000, 5000, and 8000 
horse-power, the greater part of the whole duration of each 
was run with the closed exhaust system in use, and 
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and on leaving the feed heater; and from the known 
quantity entering the heater, the amount of steam 
rear | to raise its temperature by the observed 
amount has been calculated, and this quantity has been 
taken into account in the respective Tables (see also 
Table XXVI., line 38). - 

The above remarks are probably sufficient explanation 
of Tables I. to XXTV., which contain particulars of the 
machinery and the principal results of the measurements 
made during the trials. : 

The final results obtained from the trials are summa- 
rised in Tables XX V. (page 279) and XXVI. In these 
Tables the corresponding pairs of trials of the Minerva and 
Hyacinth are placed in adjacent columns. These are fol- 
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Minerva was burning 30 3 Ib. per square foot, as agai 
119.8 lb. on the Hyacinth, the latter ship only memes 
| 27.2 1b. when indicating over 10,000 horse-power. The 

rate of transmission of heat through the heating surface 

(line 51) varies similarly, being somewhat smaller in the 
, Minerva at the lower powers, and very much greater at 
the higher powers. 

The thermal efficiency of the Hyacinth’s boilers was in 
each case greater than that of the Minerva’s at the same 
power (line 46), and the evaporation per pound of coal 
from and at 212 deg. varied, of course, in the same way 
(line 49). The difference is considerable at 2000 horse- 
power, small at 5000 horse-power, and very great at 8000 
hors3-power. Fortunately, the completeness of the ob. 
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the measurements give only the water used by 
the main and auxiliary engines together. To find 
ous how much steam the auxiliaries would use if 
separately exhausted, so as to form some idea of 
the saving dus to the use of the system, the 
closed exhaust was pub out of use for a portion of each 
trial, and the a — discha: into the auxi- 
liary condensers. or this portion of each trial the 
amount of steam used by the auxiliaries was determined 
separately, as mentioned above. 

n the case of the Saxonia a certain amount of live 
steam from the receivers, between the second intermediate 
and low-pressure cylinders, was used in a Weir’s contact 
feed heater for raising the temperature of the feed water. 
The temperature of the water was measured on entering 


lowed by the full-power trial of the Hyacinth, which ha3 
no corresponding trial with the Minerva, and this again by 
the Minerva’s trial with retarders. The last column of all 
ives the Saxonia’s trial. It will be seen that the weather 
uring all the trials was good, so that none of them were 
interfered with, or in any way rendered difficult, on this 
account. 

Taking first, Tab'e XXV., the boiler trial results, and 
comparing the — fur the two cruisers, it will be 
noted (line 50) that at 2000 and 5000 horse-power the 
Minerva’s coal a per square foot cf grate 
(with the number of boilers actually in use in each case) 
was somewhat less than that of the Hyacinth, but that, 
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servations made allows it to be seen at once both to what 
this difference was and to what it was nob due. That it 
was not caused by the forcing of the Minerva’s boilers 
appears from the result of the 2000 horse-power trial, 
where they were working very easily. That it was nov 
due to incomplete combustion is also shown very clearly 
by the figures in line 39, which show this loss to have 
been practically the same in the two ships at 8000 horse- 
power. It appears to have been due entirely to the high 
funnel temperature and the excess of air in the furnace 
gases, with the consequent waste of heat up the funnel, 
in the Minerva as compared with the Hyacinth (line 40). 
In the most marked case—viz., at 8000 horse-power—the 
loss by incomplete combustion is practically the same in 
both ships, but in the Minerva the air used per pound of 
coal is nearly 30 per cent. ter than in the Hyacinth, 
and the gases are raised 118 deg. Fahr. higher (line 27) in 
he faunel, the total funnel waste (line 40) being just 
ouble. 

Ibis difficult to regulate with certainty the amount of 
air passed through the fires. This depends partly on 
boiler design and very largely on stoking, but the use of 
retarders in the tub3s is a well-known and much used 
device in merchant steamers for the reduction of funnel 
tempera‘ure. Ib was therefore thought by the Committee 





at higher powers, the larger grate area of the Hyacinth 





reversed this ratio, so that at 8000 horse-power the 


very desirable that this simple remedy for a well- 
known dif.ct should b3 tried, and this was done by 
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rmission of their Lordships in the trial of the 29th 
Retarders were fitted in half the boilers of 
the Minerva, and these boilers were pushed on that trial 
that | the number of boilers in uss, and multiplied by the tota 

The number of boilers in the ship.) 
has not been possible to test the Minerva over 
| — with retarders at low powers, it canno} be said to 
| Ww owers would | The boilers are, 


ay. 


go that their evaporation might be at least equal to 
of four boilers on the 8000 horse-powrr trial 


which was the full length of the tube. 


The results of the employment of re‘arders are very 


remarkable, and may bs summarised as follows :— 


retarders were given two-and a-half twists in their length, 


ee minute, assuming that all the boilers in the ship had | whereas the engines of the cruisers have to give reason- 
een working at the same output as those actually used. 
| (This is equivalent to line 42 in Table X XV. divided he 


As it 


at extent the boiler efficiency at lower 


be improved by their use. The very notatile results as | o 
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| ably economical results at any power varying from 25 
| cent. to 75 per cent, of their full power. 
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Without With Re- 
; Retarders. tarders. 
Heat transmitted per square foot 
of heating surface per hour 


és B.T.U. 9,560 10,220 
Heat utilised per boiler per minute 
B.T.U. 368,000 393,000 
Air pressure in stokeholds — 
: in. of water 0.81 0.65 
Rise of temperature of flae gases 
* : deg. Fahr. 761 634 
Goal used per boiler per hour Ib. 2,462 2363 
Water evaporated per boiler per 
Bot eek ee .. Ib 19,530 20.890 
siler efficiency percent. 61.4 68 4 
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| to coal consumption, however, on the voyages to Gibraltar 
| and back, on which retarders were used in all the boiler 
tubes except the stay tubes, indicate that their influence 
was very marked. In the result, ib will be seen that 
whether from this cause, or a combination of causes, the 
| boiler efficiency of the Minerva on the two lon yoyeges 
daring which the coal used and the power developed 
| were measured with unusual completeness, appears to 
| have been more than equal to that of the Hyacinth. 
| _ The flue gases collected on May 29, when analysed, 
| showed, unfortunately, that for some reason they were nob 
a true sample of the whole gases passing up the funnel. 
Their analysis is therefore not given in the Table, as it 
| would be misleading. It is certain, however, that there 
| was still, as in earlier cases and in both ships, a con- 
| siderable loss due to incomplete combustion. _ 

In comparing the Saxonia with the cruisers ib has to be 
| remembered that the machinery of a merchanb steamer 1s 
designed to work most economically at one particular 
power (in this case from 9000 fo 10,000 horse-power), 





A IN 30 


| the heat transmission 5416 thermal units per square foot 
of heating surface. Bub this does not differ very much 
from the rate of transmission in the Minerva and 
Hyacinth at 2000 and 5000 horse-power, with. the number 
of boilers actually in use on the trials, where the highest 
attained efficiencies were 71.8 and 77.2 per cent. The 
evaporation ‘‘ from and at” in the Saxonia is, of course, 
correspondingly high, being as much as 12.3 lb. of 
water per pound of coal. The Committee would have 
been very glad if it had been possible to prolong this 
trial to 24 hours, considering the very large quantities of 
coal and water which had to be dealt with, and its 
altogether exceptional interest, but its duration was 
necessarily fixed by the length of the run from the 
Mersey Bar to Queenstown, which limited the period 
over which steaty conditions could be obtained and 
measurements taken to 13 hours. The general indica- 





tions were that, if the trial could have been prolonged, 
the stoking would have improved (it was at no time 
'during the trial comparab'e with the work of naval 


r 
) Even keeping 
this in mind, however, the difference (due to various 
| causes) bebween‘the results obtained in the Saxonia and 
| in the cruisers is remarkable. The boiler efficiency in the 
| former reaches the exceptional figure of 82.3 per cent. 
of course, large for their work, the rate 
£ co nbustion being 20.6 lb. per square foot of grate, and 
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stokers), and the results obtained might have been better. | 
Against this, of course, there would certainly have been | 
a geeater proportionate loss due to wee | of fires, six | 
only of the fires having been cleaned during the trial. But, | 
on the whole, there seems no reason to suppoee that there | 
would have been any substantial difference, although it 

is possible that ab full power (10,0000 horee-power), the | 
results might have been even better. | 


reduced from 491 deg. Fahr. to 396 deg. Fahr. in passing 
through the heater. This corresponds to the utilisation 
of nearly 4 per cent. of the whole heat of combustion, 
which would otherwise have been wasted up the funnel. 
But 7 from this, the heating surface was exception- 
ally efficient, as the temperature of the flue gases was 

y 491 deg. Fahr. before they reached the heater, and 
this figure compares very favourably with the correspond- 
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Althougi: a very considerable amount of heat was lost 
in the case of the Saxonia by incomplete combustion, a 
very great gain was made in the low temperature at which 
the gases could be sent away by the arrangements 
adopted. Where this temperature was measured, above 
the air-heating tubes, it averaged only 396 deg. Fahr. 
Under these circumstances it is not, perhaps, unnatural 


that the balance of heat unaccounted for (line 44) was | the 


smaller in this case than in any one of the others. 

he temperature of the air on leaving the fans was 
85 deg. Fahr., and on entering the furnaces 185 deg. Fabr., 
so that it had been raised just 100 deg. Fahr., at the ex- 
pense of the waste heat of the furnace gases, which were 
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ing figures in line 23 of Table XXV. The number and 
dimensions of the tubes, which were all fitted with 
retarders, will be found, for comparison with those of the 
Minerva, in Table I. 

As to the completeness of the combustion in the fur- 
naces, it will be seen that there is nop much to choose 
between the three vessels. On the 2000 horse-power trial of 
Minerva, no carbonic oxide was found in the gases, 
and in the similar trial of the Hyacinth, very little, but 
in all other runs the amount was considerable, — 
largest of all in the Saxonia. The air used per pound o 

was least on the Hyacinth’s 8000 horse-power trial, 
but the proportionate loss due to incomplete combustion 





was nob quite so great as in the Minerva at 5000 horse. 
power, although the air used in the latter was 23.3 Ib, 
instead of 17 Ib. per pound of coal. he maximum 
loss (about 4 per cent.) was in the Saxonia with 
23.4 lb. per pound. In connection with these figures 
it is, however, to be noted that, although the analyses 
given represent with great accuracy the actual con- 
stitution of the samples of gas collected, it is in the 
nature of things impossible to insure that the gases col- 
lected from a particular position in one funnel shall really 
be a true average sample of the gases passing up the 
whole area of thad.funnel, still less that they shall exactly 
represent the true average constitution of the gases in 
other funnels. The figures in lines 42 and 44, from which 
the thermal efficiency of the boilers is calculated, are, of 
course, not affected by the analysis of the gases, but the 
accuracy of those in lines 39, 40, and 44 depends entirely 
on the extent to which the as collected correspond 
to the actual average of the whole gases. The results 
given in these lines, as well as in lines 24 and 25, are no 
doubt substantially accurate, but there are several indica- 
cations that the actual average weight of air per pound 
of coal on the 8000 horse power trial of the Minerva 
must have been somewhat greater than that calculated 
(line 24) from the composition of the gases, and that in the 
Saxonia the air used must have been somewhat leas than 
that calculated, and probably also the ¢verage amount of 
carbonic oxide was less than in the collected samples. 

The Carpenter calorimeter showed no moisture in the 
steam on any of the Minerva’s trials. It was not con- 
sidered worth while to fit up the instrument on the 
Saxonia. Oa the two lower power trials of the Hyacinth, 
a little wetness was found from time to time (see Tables 
XVIII. and XIX.). It ran up occasionally to over 
1 per cent., but its average value (line 38) was negligible, 
At 8000 horse-power and 10,000 horse-power, however, the 
priming losses, or losse; due to wevness in the steam, 
whether strictly priming or not, were considerable, being 
4.7 and 6.4 per cent. respectively. The regularity of the 
observations seems to leave no doubt about the reality of 
this wetness, although the amount of water collected 
(past the calorimeter connection) in the steam separators 
was negligibly small. Apparently the whole of the 
wetness in these cases found its way at least as far as the 
regulating valves, if nob actually into the cylinders. 

The loss of steam through leaks in boilers, pipe joints, 
engine stuffing-boxes, &c, is indicated by the figures 
given in Table XX VI, line 42. It is, of course, impossible 
to apportion the losses to their various causes, but the 
results of the Gibraltar runs lead us to look upon 
leaks at the boilers as being responsible for any 
abnormal increase in these losses. On the three pro- 
gressive trials of the Minerva, the total losses were 
represented by 2.1, 3.0, and 3.7 tons of water per 1000 
horse-power per 24 hours respectively. In the Saxonia 
the figure was 2.76 tons. In the Hyacinth they were 5.5, 
2.9, and 55 tons respectively, and 4.8 tons at 10,000 
horse-power. The irregularities here, no doubt, depend 
mainly on the actual tightness of the boiler joints during 
the runs. At 5000 horse-power the Hyacinth’s losses 
came out very well, and slightly less than those of the 
Minerva at the same power; at the other powers, both 
lower and higher, they were very much greater, and it 
was found later on, during the Gibraltar runs, that on 
trials of greater duration they me most serious. 

No wo: 4 occurred during any of the Channel trials 
except on the 8000 horse-power run of the Hyacinth, 
daring which aleaky joint put one boiler out of use after 
about an hour and a half, this boiler not being again 
available during the run. On all the Hyacinth’s trials, 
however, the great i larity in water level, as shown 
by the gauge-glasses, which appears characteristic of the 
Belleville boiler, was very noticeable. The two gauges 
on the same boiler frequently showed an apparent dif- 
ference of many: inches, sometimes the one and sometimes 
the other gauge showing the higher level. The accident 
which happened to one of the boilers on the run home 
from Gibraltar, and which is dealt with later on in this 

port, acu to indicate somewhat clearly the cause 
to which these irregularities are due. 

(To be continued.) 








SunpERLtaAND Tramways.—The Tramway Committee 
of the Sunderland Town Council has agreed to recom 
mend the finance committee to apply 7000. out of profits 
realised by the municipal electric tramways to the reduc- 
tion of local rates. This will mean a relief of 3d. in the 

und. It is estimated that the income of the tramways 
fo the financial year endiog March next will be 61,057/., 
and the expenditure 52,893/., leaving a probable net 
profit of over 80002. 





Toe Wers or Priate-GIRDERs: Erratum.—By a 
printer’s errror, the expression S = C - in our article 
published on page 253 of our last issue was printed 
as S = ee. The slip can hardly have misled any 


reader, as the expression is printed twice correctly else- 
where in the article. 





Cement Users’ AND Buyers’ Guipg.—Messrs. Spon, 
of 125, Strand, have published a little book on cement, 
written by ‘‘Calcare.” It is intended to enable buyers 
to get out their specifications to show them where and 
how to buy cement, and ‘also to enable them to keep from 
making complaints except when warranted.” Section L 
describes the manufacture of cement ; Section II. deals 
with the use of cement; Section III. treats of how, 
when, and where to buy cement; while Section IV. 
gives a directory of cement makers, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 19. 

Tu present conditions of the iron and steel industry 
are alarming in view of the demonstrated fact that 
consumptive requirements are ahead of productive 
capacity, even with pig-iron production at 340,000 tons 

r week, or 18,000,000 tons per year. What adds to 
the seriousness of the situation is the rush of inquiries 
and orders for crude and finished material for delivery 
within the dates to which furnaces and mills are sold 
up. Buyers who are accustomed to make their con- 
tracts in mid-winter for spring and summer, are sur- 
prised at the discovery that manufacturers are in no 

sition to accommodate them. Themore this condition 
is looked into, the worse it appears. The scarcity of 
material extends to every branch. Basic pig and 
billets are in urgent request. A number of Sivan 
are still banked for want of coke. Bar mills in 
Western Pennsylvania are sold up for upwards of 
three months. Plates will be the first to weaken 
when the time comes. Much new capacity will soon 
spring into line. Rods have gone to 35 dols. at mill, 
}-in, plates at 1.60 cents per lb. car-load lots, Loco- 
motive builders pay 40 dols. per net ton for firebox. 
The scarcity of billets and sheet bars may cause some 
sheet mills to shut down. Already two orders for 
steel rails have gone abroad, and a dozen railway 
systems are awaiting a chance to place orders. 

The latest acceptanees this week were for Septem- 
ber delivery. Within three months enough railroad 
building has been projected to fill our rail mills for 
two months. The most evident hardship is in struc- 
tural material on account of the rush for bridge and 
construction material. Prices have been again frac- 
tionally advanced. Rumours are heard frequently of 
the need of importing structural material, and other 
mill products, which stands out in strong comparison 
with the talk a few months ago of heavy exportation of 
such products. 

Copper is depressed under the continuation of the pro- 
ducers’ war. Consumers are well supplied. Lake is 128 
to-day. Lead, spelter, and zinc are unchanged. The 
whole industrial situation is feverish, and there is a race 
to overtake consumptive requirements. Prices gene- 
rally have an upward tendency. Agricultural interests 
are expanding in the direction of the Pacific Coast, 
and all the western railroads which have farm- 
land to sell are taking advantage of the anxiety of 
cultivators occupying dear land to get to cheaper 
aud more productive lands. Industrial expansion is 
progressing at a threatening rate. Coal and coke 
continue scarce, but the conditions of the past few 
months have imparted a stimulus to coal-mining, the 
effects of which will not be apparent fully for at least 
& year to come, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
“Locomotives of all Nations.”—Under this title Mr. 
H. G. Snow Jectured on Thursday evening before the 
members of the Sheffield University College Day Students’ 
iE gypensee: Society ; Professor W. Ripper, M. Inst. 
C.E., presided. Mr. Snow, who had the advantage of 
some excellent lantern slides to illustrate his lecture, 
showed the distinguishing feature of the American an 
Continental and the British locomotives. At the com- 
mencement of his paper Mr. Snow said that he had 
instructions from his superior, Mr. Abbott, to answer no 
questions concerning the patent Marshall’s valve gear of 
the Great Northern Railway ; but he might say that all 
the information concerning this valve gear was, so far, 
entirely unofficial. 


Yorkshire College opt Society.x—On Monday 
evening, Professor J. D. Arnold, of Sheffield, delivered 
a lecture on “The Internal Architecture of Metals” 
before the members of the above Society. The lecturer 
referred to structural steel as used by engineers every 
day, and the causes of the sudden snapping of steel were 
traced, Professor Arnold remarking on the fact that 
the Germans were more attentive to the proper 
annealing of iron than were the English. The Sb. 
Neot’s rail, which wrecked the Scotch express, was 
shown. The rail, he said, flew into 17 pieces, but it 
had been down 22 years, and ought to have been taken 
he. two years before. The lecture concluded with a re- 
— to disastrous failures in naval engineering. 
‘uring the discussion which followed, it was stated that 
steel was now far more reliable than it was 20 years 
ago, and that in some cases steel goods which came from 
ermany went off like “* pop.” 


Iron and Steel.—The improvement previously reported 
ot a taken place in the steel trade Ms fully ‘eaieinianed, 
fall at some of the large works the men have been set on 

ul time, after running short time for some months. 
; om improvement is likely to continue well into the 
po "* as the orders which have recently come to hand 
re large, The armour-plate and gun and projectile 
teartments Continue in a depressed condition, owing to 
stove vu receipt of orders from the Government. ‘he 
pt ag manufacturers have found business very quiet 
3 — time F gee) but this branch is now showing 
pus of renew activity. In the lighter trades the con- 


dition of things has not improved. 


Pa Yorkshire Coal Trade.—Although the condition 


he coal trade cannot be described as satisfactory, the 





pits continue to work practically full time. Prices, how- 
ever, are by no means firm, and future prospects are far 
from encouraging. Orders for the shipping season con- 
tinue to come to hand slowly, and there is keen compe- 
tition from the adjoining coalfields of West Yorkshire, 
Derbyshire, and Nottinghamshire. The average price is 
between 8s. 9d. and 93. 3d. per ton. Business in house 
coal is still brisk, and rates remain unaltered, but a drop 
is not unlikely to take place in the early future. Best 
Silkstone col is at present making from 133. 6d. to 
14s, 6d. per ton, and Barnsley house from Ills. 6d. to 
12s. 6d. per ton. The demand for the commoner classes 
of fuel remains unchanged. [Best screened slack is 
quoted at about 6s. per ton, and smudge from 33. 6d. per 
ton. Trade in coke is improving. 





NOTES FROM CLEVELAND AND THE 
: NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was fairly numerously attended, the tone was 
cheerful, and though business was, perhaps, not quite 
so brisk as it has been, a fair number of transactions 
were recorded. Producers cf pig iron reported that they 
had booked rather freely of late, and they were not 
—— sales, believing that prices are likely to still 
urther advance. The demand from the United States 
assisted in no small degree to maintain the strength of the 
market; and though as yet only some 10,000 tons have 
been sold to America, predictions were made that present 
inquiries would lead to more business. Sellers experi- 
enced no difficulty in realising 47s. 9d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and some 
firms held out for and secured 48s. The lower qualities 
of Cleveland pig were also strong. No. 4 foundry 
was 463. 9d. 5 grey forge, 46s. 3d.; mottled, 45s. 9d.; and 
white, 453. 3d.; and forge was not so plentiful as it has 
been. East Coast hematite pig showed some improve- 
ment, mixed numbers being raised to 56s., whilst No. 1 
was 56s. 6d., and forge 53s. 9d. Owing to other advances 
Spanish ore merchants found it neceasary to raise their 
prices. Rubio was fully 15s. 6d. ex-ship Tees, and in 
some cases 15s. 9d. was paid. To-day there was nob 
much doing, and prices tended easier. The onl 
quotable change, however, was for No. 3 Cleveland, 
for which buyers generally offered only 47s. 6d., and 
there were merchants prepared to sell at 47s.9d. Makers 
were not keen on doing business. The outlook for the 
future is certainly brighter than at one time ib promised 
to be, and, at all events, so far as pig iron is concerned, 
the spring months look like being characterised by a 
fair amount of activity. If other branches were in as 
good a state as pig iron, there could ba little ground for 
complaint. 


Manufactured Iron and Steel.—These two important 
branches cf the staple industry continue in an unsatis- 
factory state. Very little new business is doing, and 
quotations all round are weak. No doubt in some cases 
orders might be placed at below the market rates. 
Common iron bars are 6/.; best bars, 67. 10s.; iron ship- 
plates, 6/,; steel ship-plates, 57. 12. 6d.; steel boiler- 
plates, 7/. 10s.; iron ship-angles, 5/. 15s.; and steel ship- 
angles, 5/. 103.—all less the customary 24 per cent. dis- 
count for cash. Heavy sections of steel rails are 5/.; and 
cast-iron railway chairs, 3/. 7s. 6d.—both net at works. 


Cleveland Engineers.—Mr. W. H. Roy, Manchester, 
last night read a paper to the members of the Cleveland 
Institution of Engineers, in the Literary and Philosophical 
Hall, Middlesbrough. The subject of the lecture was 
‘On the Recent Practice in Central Condensing Plants,” 
and in the course of an instructive address the lec- 
turer showed diagrams, and explained in detail a jet 
condensing plant of the counter-current atmospheric 
injection type, which has been supplied by the Klein 
Engineering Company, Limited, Manchester, for Messrs. 
Bell Brothers, Clarence Works. This plant, which em- 
bodies the most recent practice, is designed to deal with 
50,000 lb. of exhaust steam per hour, and to work in con- 
junction with a water-cooler of the open self-ventilating 
type. The lecturer explained in detail the condensing 

lants in use at Warrington and Wishaw, and also exhi- 
Bited designs of a Weiss barometric jet condenser which 
is being supplied by Messrs. Richardsons, Westgarth, and 
Co., Limited, to the Carnforth Iron Company, and which 
will deal with 90,000 lb. of steam per hour. Reference 
was also made to a plant which is at present under 
construction for Messrs. Bolckow, Vaughan, and Co. 
Limited, to be used at the Cleveland Steel Works. 
Referring to cooling-towers, Mr, Roy described what 
had been done in this direction at the Clarence 
Works. The plant, which consisted of four natural- 
draught cooling-towers, designed to deal with 64 million 
gallons of water per day, measures 58 fb. 6 in. by 20 ft. at 
the base by 66 ft. high, and they constitute the largest 
cooling installation in the country. 


Coal and Coke.—Fuel spe show some little change. 
Coke is firm, in dy a y with the improvement of pig 
iron, and forge blast-furnace qualities are at least 14s. 6d. 
delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has not shown much 
activity. Such business as has been carried through has 
been for early shipment ; forward business has been 
almost at a standstill. C 
making 14s. 3d. to 142. 6d. per ton, while secondary 
qualities have brought 13a. 6d. to 133. 9d. per ton. House- 
hold coal has shown scarcely any change ; No. 3 Rhondda 
large has been quiet at 14s. 9d. to 15s. per ton. Foundry 
coke has made 21s, to 22s. 6d. per ton, and furnace ditto 


The best steam coal has been| T 





18s, to 19s. per ton. As regards iron ore, the best rubio 
has commanded a quotation of 14s. 3d. per ton, while 
Tafna has made 15s. to 15s. 3d. per ton. 


_ Swansea.—In common with other ports, Swansea estab- 
lished no increase in its trade last year, as compared 
with 1900. In no year since 1893 has this been the case. 
The net decline in the trade of the port in 1901, as com- 
pared with 1900, amounted to 251,715 tons. The decline 
occurred chiefly in the iron, steel, coal, and patent fuel 

es. The copper and spelter trades displayed no loss, 
and the shipments of tinplates showed a substantial 
increase. 


Bristol Tramways.—The report of the Bristol Tram- 
ways and Carriage reryne for 1901 states that the 
gross receipts amounted to 213,967/., and the working 
and general expenses and renewals to 143,584. The 
directors recommend a dividend for the year at the rate 
of 84 per cent. per annum, the reserve funds being carried 
to 99,2512. The — from the tramways show an 
increase of 47,696/., and those of the carriage department 
an increase of 1857. 


Swansea Docks.—A new dock entrance has been in- 
augurated at Swansea. The width of the new entrance 
on coping level is 60 ft., and, the walls being vertical, 
the depth of water is maintained to the level of the 
sill. In order to suit the shape of ships as now con- 
structed, the inverts at each end are built very flat, so as 
to take full advantage of the new level of the sill. The 

ates are of —, and are opened and closed by 

ydraulic machinery, large sluices having nm con- 
structed in order to effect quick lockages. The whole of 
the work has been carried out under contract by Mr. P. 
Nott, from the plans of Mr. A. C. Schenk, engineer to 
the Swansea Harbour Trustees. The hydraulic ma- 
chinery has been supplied and erected by Sir W. G. 
Armstrong, Whitworth, and Co., Limited, and the gates 
have been made and erected by the Swansea Harbour 
Trustee’s own workmen. 


The Swansea Valley.—The steel trade has continued 
active. New furnaces in course of erection at Landore 
and Morriston are expected to be completed in about a 
month. There are plenty of orders on hand in the tin- 
plate trade. : 


The Electric Light at Bristol.—A new generating station 
at Avonbank, Bristol, has just been officially inaugu- 
rated. Near the roof of the boiler-house are bunkers, to 
which coal is carried by hoppers or buckets attached to a 
kind of chain, which will be worked by an electric 
motor. From the bunkers the coal passes through 
tubes to the boilers, which are fitted with automatic 
gear for feeding and stoking. The boilers are tubular, 
of large size, and will work at a pressure of 200 Ib.; 
and there is a device for ————s the steam before 
it reaches the engines. igh up in the engine-room 
is a powerful travelling crane worked by electricity, 
which has been used (with power brought temporarily 
from Temple Backs) in erecting the machinery. On the 
concrete floor are two strong alternators of the Willans- 
Siemens type. The engines are triple-expansion, of 1500 
horse-power, and will drive the alternators at 200 revo- 
lutions per minute. Each alternator represents 920 
kilowatts, so that ib is capable of keeping aglow 31,000 
lamps of 8 candle-power. There are two steam dynamos 
of the Willans-Siemens type for driving motors on the 
premises, for working the pumps, the hoppers, and for 
various purposes. Steam condensers also fill a deal 
of space. On the right-hand side of the room (looking ~ 
from Feeder-road) is a gallery where the switchboards are 


placed. 





NIAGARA AND THE CANADIANS.—The Canadian Niagara 
Power Company has awarded a contract for the construc- 
tion of a new wheel pit to Messrs. Dawson and Reilly, of 
St. Catharine’s, Ontario. ‘The cost of the work will be 
over 500,000 dols. This new pit will be 175 ft. long, 
160 ft. deep, and 20 ft. wide approximately. It will be 
cut through solid rock of about the same nature as that 
which had to be dealt with for two big wheel pits on the 
New York side of Niagara. 





Tur SimpLon.—By a convention concluded between the 
Italian Government and the Mediterranean Railway Com- 
pany, the latter has charged itself with the construction 
of lines of access to the great Simplon tunnel. The 
amount to be paid by the company is 1,830,000/. Two 
lines have tobe built, The first extends from Arona to 
Feriolo and Domodossola, and is 35 miles in length. The 
second will run from Santhia to Borgomanero and Arona, 
and will be 40% miles long. The two lines are to be 
double-tracked, and are to be completed simultaneously 
with the Simplon Tunnel—that is, y, 1904 





Tue WestincHouse Macnetic BRAKE ¥oR ELECTRIC 
Tramways.—The Westinghouse magnetic brake has, in 
less than two years, asserted itself as the best modern 
type for tramway purposes. It has been in practical use 
day by day on several of the tramway systems in this 
country for some time past, and has apparently well 
justified the makers’ claims. Amongst the orders 
quite recently with the British Westinghouse Electric 
and Manufacturing Company for on Brakes are : 
Glasgow Co tion Tramways, - @ equipments for 
100 cars; Nottingham Corporation Tramways, brake 
equipments for sixteen cars; Tyneside Tramways and 
ram Company, brake equipments for four cars ; 
and several others. In the case of the Tyneside Tram- 
ways, the brake equipments are to be fitted to very large 
double-truck cars, each of which will be driven by four 
Westinghouse motors, and will have seating capacity for 


eighty passengers, 
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on Railways,” by Messrs. W. M. Mordey and Bernard M. Jenkin, 
M. Inst. C.E. At this meeting a ballot for members will be taken. 
—Students’ visit, Wednesday, March 5, at 2.30 p.m., to the Works 
of the Vauxhall Bridge, in course of construction. (Assemble 
at the Works, West minster side.) 

Ronteen Society.—Thursday, March 6, at 20, Hanover-square. 
The Chair will be taken at 8.30 p.m. A short paper will be 
read by Dr. Barry Blacker, on ‘‘ Localisation ; with Demonstra- 
tion of aSimple Direct Reading Apparatus.” 

Roya InstrrvTion oF GREAT Britain.—Friday, March 7, at 
9 o'clock. Professor H. Becquerel, D.C.L., Ph.D., Membre de 
l'Institut, Paris, Hon. Mem. R.I.. on “‘ Radio- Active Bodies ” (in 
French). Afternoon lectures next week, at 3 o’clock :—Tuesday, 
March 4, Mr. William Napier Shaw, M.A., F.R.S., on ‘‘The 
Temperature of the Atmosphere : its Changes and their Causes.” 
(Lecture II.).—Thursday, March 6, Sir Henry Oraik, K.C.B., 
M.A., LL.D., on ‘“ Scotland’s Contribution to the Empire.” 
(Lecture II.).—Saturday, March 8, the Right Hon. Lord Rayleigh, 
M. q , Sc.D., F.R.S., M.R.L, Professor of Natural 
ae R.L, on ‘Some Electrical Developments.” (Lec- 

ure IV. 

Grovoaists’ Association, Lonpon.—Friday, March 7, at 8 p.m., 
at University College, Gower-street W.C., when the following 
paper will be read: ‘‘ The Zones of the White Chalk of the 
English Coast. III.—Devonshire,” by Dr. A. W. Rowe, F.G.S. 
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THE GOVERNMENT PATENT BILL. 


ALTHOUGH comparatively few of the general 
public seem to take an interest in Patent Law 
reform, there can be no doubt that, regard being 
had to increasing foreign competition, the subject 
is one of high importance as affecting our industrial 
prosperity. Notwithstanding the changes brought 
about by the Patent Acts of 1883, 1885, 1886, 1888, 
and 1901, the statutory provisions relating to the 
protection of inventions in this realm are still 
regarded by very many persons as leaving much to 
be desired. It is true that upon this subject, as 
with respect to most others, there are differences 
of opinion ; but in appreciating these, it is well to 
weigh carefully the arguments for and against any 


293 | given proposal. 


The advisability of this course has evidently 
commended itself to the Government, seeing that, 
when introducing the Bill, Mr. Gerald Balfour said 
it would be well to allow a considerable interval to 
elapse between the first and second readings, in 
order to give those interested in the question an 


298 | opportunity of studying the provisions, and that 
299 | he would undertake on his part to consider most 


carefully, and with an open mind, any representa- 
tions that might be made to him. 





The Bill deals with compulsory licences as well 





as with preliminary examination as to novelty ; 
but as these two subjects cannot be adequately 
treated in a limited space, we will now consider the 
latter. 

In the Bill it is provided that where an applica- 
tion for a patent has been made, and a complete 
specification has been deposited by the applicant, 
the examiner shall, in addition to the inquiries 
which he is directed to make by the Patents, &., 


56] Act, 1883, make a further investigation for the 


purpose of ascertaining whether the invention 
claimed has been wholly or in part claimed or de- 
scribed in any specification (other than a pro- 
visional specification not followed by a complete 
specification) published before the date of the 
application, and deposited in the Patent Office pur- 
suant to any application for a patent made within 
fifty years next before the date of the application. 

It is furthermore provided that if on investigation 
it appears that the invention has been wholly or in 
part claimed or described by any such specification, 
the applicant shall be informed thereof; and the 
applicant may, within such time as may be pre- 
scribed, file an amended specification, and the 
amended specification shall be investigated in like 
manner as the original specification. It is provided 
that the examiner is to report to the Comptroller 
the result of his investigations in such manner as 
the Board of Trade may direct. 

The provisions of Sub-Section 5 of Section 9 of 
the principal Act, as amended by any subsequent 
enactment, are to apply to reports under this sec- 
tion, which means, in other words, that reports of 
examiners are not to be made public. 

If the Comptroller is satisfied that no objection 
exists to the specification on the ground that the 
invention claimed thereby has been wholly or in 
part claimed by a previous specification, he is, in 
the absence of any other lawful ground of objec- 
tion, to accept the specification. But if not so 
satisfied, he is, after hearing the applicant, and 
unless the objection be removed by amending the 
specification to the Comptroller’s satisfaction, to 
determine whether a reference to any, and, if so, 
what, prior paren ought to be made in the 
specification by way of notice to the public. There 
is apparently a slip in the Bill. A prior specifica- 
tion might contain fatal or serious anticipatory 
description without necessarily claiming the subject- 
matter of it. An appeal will lie from the decision 
of the Comptroller to the Law Officer. The time 
for leaving a complete specification is reduced from 
nine months to six months, seemingly to afford time 
for the investigation. 

It is expressly provided that the investigations 
and reports shall not be held in any way to guarantee 
the validity of any patent, and that no liability 
shall be incurred by the Board of Trade, or any 
officer thereof, by reason of, or in connection with, 
any such investigation or report, or any proceeding 
consequent thereon. 

A very important provision is that an invention 
shall not be deemed to have been anticipated by 
reason only of its publication in a specification 
deposited in the Patent Office —— to an appli- 
cation made not less than fifty years before the 
date of the application for a — therefor, or of 
its. publication in a provisional specification of any 
date not followed by a complete specification. 

The Board of Trade, with the sanction of the 
Treasury, may prescribe an additional fee, not, 
however, exceeding 11., in respect of the investiga- 
tion, which is to be payable on the sealing of the 
patent. The provisions above alluded to are to 
come into operation at such date as the Board of 
Trade may by order direct, and are to apply only to 
applications made after that date. This is seem- 
ingly in order to give the Comptroller time to 
make the needful arrangements for carrying out 
the additional work involved. 

Unfortunately, the whole subject is one of a 
peculiarly technical kind, in many respects imper- 
fectly understood, and one as to which widespread 
misapprehension prevails. Many persons imagine 
that patents granted in the United States and in 
Germany are indefeasible, and consequently that 
one of the things most to be desired is the adoption 
here of a prelimi examination system, such as 
that which obtains in the United States or that in 
vogue in the German Empire. Those who think thus 
are grievously mistaken. We cannot too frequently 
point out that, as a fact, the effect of these systems 
is to deceive the public in general, and patentees 
in particular, in many cases where gy are 
granted, and to deprive inventors of legitimate 
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reward for their ingenuity in many cases where 
grants are refused. 

As a rule, when a patent is demanded, the 
examiner knows nothing about the invention 
beyond what the applicant’s specification conveys 
to his mind ; indeed, usually the invention has not 
at that time even been tested by the inventor 
himself. Again, patentability is a question of 
degree ; it is a question about which experts often 
differ ; it is a question the correct solution of which 
frequently depends upon the practical effect of 
some seemingly very small difference between the 
invention for which a patent is demanded, and 
some earlier invention or inventions discovered b 
the examiner, and therefore often cannot be reli- 
ably determined by mere comparison of specifica- 
tions. Hence the attempts to authoritatively settle 
such questions often result in mischievousdogmatism 
and regrettable injustice. 

Asa fact, many invalid patents are granted, both 
in the United States and in Germany ; and, on the 
other hand, patents are arbitrarily refused, leaving 
the inventors sorely aggrieved and without any 
remedy. In this connection it is well to bear in mind 
that examining officials armed with large powers 
are apt to regard as identical, things resembling one 
another much less than some of the inventions most 
successful in the past have resembled what had pre- 
viously been proposed. Nay, more, it is well 
known that patents have sometimes been ultimately 
supported in respect of inventions which even emi- 
nent judges had pronounced not patentable. 

Some time ago Dr. Delbriick, professor at the 
Technical High School, Berlin, himself an official 
of the Imperial German Patent Office, said he had 
found that there was a tendency to find in old 
publications of inventions a great deal more than 
was intended by the original inventors, because 
these publications were read by the light of the 
additional knowledge that had been gained since 
that time. And Dr. Werner Siemens (the well- 
known electrician) spoke strongly in favour of 
granting patents freely, as thus the ideas, whether 
good, bad, or indifferent, that were brought before 
the public were directly the means of engendering 
or stimulating fresh inventions. 

It must be remembered that the advanced state 
of the manufacturing arts is the result of the 
aggregate of successive improvements, many of 
which, individually, might be regarded as in- 
considerable. 

The Select Committee of 1872, presided over by 
Mr. (now the Right Hon. Sir) Bernhard Samuelson, 
reported, inter alia, that the privilege conferred by 
Letters Patent led to the introduction and publica- 
tion of numerous improvenients, each of a minor 
character, but the sum of which contributed 
greatly to the progress of industry. 

In these circumstances, as we have repeatedly 
urged during the last thirty years, it would be 
highly inexpedient to adopt any examination 
scheme under which Patent Oflice officials, or even 
the law officers, would have the power, in unop- 
posed cases, to reject applications for patents for 
alleged want of novelty. 

But this is not all. It is equally important that 
an applicant who believes himself to be in pos- 
session of an invention which has not been antici- 
pated, should be afforded an absolutely fair oppor- 
tunity of turning it to the best account. To this 
end it has been widely felt, by qualified authorities 
who have considered the subject, that, provided an 
applicant puts his specification into such a form 
that any person of competent skill reading it will 
be able to gather what it is he lays claim to, due 
regard being had to what is found to have been 
previously patented, he ought to receive his patent 
without any black mark or stain, whether in the 
nature of an official endorsement or otherwise. It 
is the aim of the scheme embodied in theGovernment 
Patent Bill to give practical effect to this view. 

As will be well known tc those of our readers 
who have followed what we have said on the 
subject from time to time, the scheme is not by 
any means a new one ; on the contrary, it has been 
often discussed and voted upon during the past 
thirty years. So long ago as 1875, and again in 
1876, resolutions in support of it were adopted by 
the Institution of Mechanical Engineers, and in 
1877 it was approved by a resolution of the Society 
of Arts. In each case the adoption of the resolution 
followed full discussion, in which men of note, 
well versed in such matters, took part. In this 
connection it will suffice to mention the names of 
Sir Frederick Bramwell, and of the late Right 





Hon. A. J. Mundella, Sir William Siemens, and 
Mr. Hinde Palmer, Q.C. 

The Government Bill is intended to give effect 
to recommendations of the Departmental Com- 
mittee appointed by the Board of Trade in 1900, 
and whose report we have before noticed in these 
columns. That Committee took evidence, and the 
scheme of preliminary examination as to novelty 
upon which the Committee’s recommendations on 
that subject are based was submitted by one of 
the witnesses, Mr. Lloyd Wise ; who, besides ex- 
plaining the scheme in his evidence, also put in a 
memorial signed by (amongst others) Lord Kelvin, 
Sir Bernhard Samuelson, Sir Frederick Bramwell, 
Sir Edward Carbutt, Sir E. J. Reed, Sir Henry 
Roscoe, Sir Douglas Fox, Sir W. H. Preece, Sir 
William Crookes, Sir Howard Grubb, Sir Thomas 
Richardson, Sir Hiram Maxim, Sir Fortescue Flan- 
nery, Professor Ayrton, Professor Perry, Professor 
Vivian B. Lewes, Mr. Clement Higgins, K.C., Mr. 
T. Terrell, K.C., Mr. A. J. Walter, Mr. C. C. 
Hutchinson, Mr. James Swinburne, Mr. F. W. 
Webb, Mr. Dugald Clerk, the Honorable C. A. 
Parsons, Mr. John I. Thornycroft, Mr. A. F. 
Yarrow, Mr. Spagnoletti, Mr. William Mather, 
Mr. Mark Robinson, and many other well-known 
gentlemen whose views on such a subject, based 
upon varied practical experience, cannot fail to 
carry great weight. 

After reciting the question submitted by the 
Board of Trade to the Departmental Committee, the 
memorial set out that (1) it is desirable, as far as 
practicable, to afford to applicants for patents and 
to the public full information concerning the novelty 
of inventions in respect of which Letters Patent 
are sought ; (2) as, however, patents have some- 
times been ultimately supported in respect of in- 
ventions which even eminent judges have regarded 
as nan eninge it is not advisable, in any un- 
opposed case, that Letters Patent should be refused 
on the ground that the invention, or alleged in- 
vention, is obviously old, or has been previously 

tented in this country ; provided the applicant 
lif required) so amends his specification as to indi- 
cate what was previously known, thus protecting 
the public against being misled ; (3) furthermore, 
it is not advisable either to make it publicly known 
that the specification has been amended at the 
instance of the Patent Office authorities, or to give 
publicity to any official notification of any kind 
(whether by endorsement on the specification or 
otherwise) implying doubt as to the novelty of the 
subject-matter in respect of which Letters Patent 
are granted; because such publicity would obviously 
create prejudice against the patent, and, where based 
upon erroneous opinion, would operate unjustly. 

It has sometimes been suggested that the result 
of any official examination should be endorsed upon 
the patent, but should not prevent the applicant 
from proceeding at his own risk. The unpractical 
character of this suggestion, and its unfairness to 
the inventor, were obvious, and it received but 
little support. No less an authority than Mr. 
Chamberlain pertinently said, nearly 20 years ago, 
that such an endorsement would practically come 
to the same thing as the rejection of the patent, as 
no manufacturer would deal with a patent so en- 
dorsed. Now, should the Government scheme be 
carried out on the lines suggested to the Depart- 
mental Committee by Mr. Lloyd Wise, and fre- 
quently explained by us, the specification would 
bear no indication whatever of having undergone 
any alteration at the instance of the Patent Office. 
This, in reality, is the pith of the scheme. Should 
Parliament fail to realise this vital point, there may 
result an Act that will work endless mischief. 

We therefore strongly urge all interested 
persons to impress the matter upon the members 
for their particular divisions, in order that the Go- 
vernment scheme, which promises to work well 
and to give inventors and the public equally fair 
play, may at least be practically tested. 

It is in the highest degree important that only if 
the + ees refused or neglected to modify his 
specification so far as reasonably required in view 
of the result of the examination, recourse should 
be had by the Patent Office to the drastic and fatal 
alternative of endorsing on the specification a refer- 
ence to the prior patents disclosed by the search. 

That is and should be strictly regarded merely as 
the alternative to point blank rejection of the appli- 
cation for a patent, and it is not probable tha 
many inventors would so far imperil their possible 
interests as to incur the necessity for this extreme 
measure, 








THE ARMOURED ORUISER “GOOD 
HOPE.” 


H.M.S. Goop Hore has just completed her 
official contract steam trials, and has attained most 
satisfactory results. She is a first-class armoured 
cruiser of 14,100 tons displacement, built by the 
Fairfield Company, and delivered two months 
within contract time, and the three other ships of 
the class, now almost ready, are the Drake, built 
at Pembroke Dockyard; the Leviathan, at the 
Clydebank Works of Messrs. John Brown and 
Co., Limited ; and the King Alfred, at the Barrow. 
in-Furness Works of Messrs. Vickers, Sons, and 
Maxim, Limited. The Good Hope, on her thirty 
hours’ trial at three-fourths power, attained a speed 
of 22.08 knots, and on her full-speed trial on Mon- 
day last maintained a power of 31,071 indicated 
horse-power, steaming for eight hours at 23.05 
knots—a speed never before reached by any British 
ship other than torpedo craft, while, if equalled by 
foreign ships, it has only been on shorter trials 
and at the expense of some of the necessary fight- 
ing qualities. The Good Hope, a name given in 
recognition of South Africa’s liberal contribution 
to the Navy, therefore appropriately marks the 
greatest achievement of British naval construction 
at a time when Sir William White severs his con- 
nection with the Navy. There is thus a tempta- 
tion to glance briefly at the progress thus signalised 
and made under Sir William’s régime, in associa- 
tion with Sir John Durston as engineer-in-chief of 
the Fleet. The Imperieuse and her consort, the 
Warspite, are typical of the latest cruisers designed 
before Sir William White went to the Admiralty, 
and the increase in length from 315 ft. to 500 ft. 
has brought a development in displacement tonnage 
from 8400 tons to 14,100 tons. This growth in 
what has been conveniently called the capital of the 
naval designer has been wisely spent, for in speed 
—a first desideratum of the cruiser—there has beena 
gain from 16.7 to 23 knots, which has called for three 
times the power—30,000 indicated horse-power, as 
compared with 10,000 indicated horse-power, and 
that, too, without anything like doubling the weight 
of machinery. Thus the increased displacement 
has been devoted in large measure to improving 
offensive and defensive qualities. The area pro- 
tected by armour has increased about five-fold, with 
metal of much greater resistance to attack by pro- 
jectiles ; the collective muzzle energy of one 
minute’s fire of guns in the primary battery has 
increased six-fold—from about 120,000 foot-tons to 
713,000 foot-tons. The bunker capacity has in- 
creased more than two-fold, and the radius of 
action at 10 knots, notwithstanding the greater 
weight to be driven, has become more than double, 
so that with something less than twice the displace- 
ment and cost, the modern ship has at least thrice 
the fighting efficiency. 

The Good Hope may be described as a belted 
Powerful, for the principal dimensions are prac- 
tically the same—500 ft. long, 71 ft. beam, and 
26 ft. draught, although the displacement is 100 
tons less—14,100 tons; but the chief difference 
is that while the earlier ship was a protected 
cruiser, the new vessel has a broadside belt 396 ft. 
long, and for about 280 ft. this is 11 ft. 6 in. broad 
and of 6in. to 4 in. in thickness ; it increases in 
width at the forward end to 24 ft., but tapers to 
2 in. in thickness. At the after end of this belt 
there is a 5-in. bulkhead. Thus only 105 ft of 
the broadside—at the stern—is without armour- 
plating, but there is here a 24-in. deck covering in 
steering gear, capstan machinery, and magazines. 
Within the armoured section there are two pro- 
tective decks—the upper 13 in. thick, and the lower 
1 in. In addition to this advantage in defensive 
quality, the Good Hope has, as we have already 
stated, attained a speed of 23 knots as com- 
pared with the 22 knots of the earlier ship. 
She has four more 6-in. guns—sixteen in all, 
as well as two 9.2-in. breec -loaders—and, more- 
over, the guns are of higher ballistical power; 
the new 9.2-in.. weapons developing an energy 
of over 19,000 foot-tons, and the 6-in. weapons 
of 5340 foot-tons. The Powerful is now, how- 
ever, being fitted with the four additional 6-in. 
weapons. The Good Hope’s9.2-in. guns are within 
barbettes of 6-in. armour, and are protected by 
large gun-shields 6 in. thick on the front, while the 
quick-firers are mounted within a series of two- 
storey casemates with 5-in. hardened armour on 
the face, and 2-in. onthe rear. The conning-tower 
is of 12-in. armour, with a tube of 7-in, armour 
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encircling the communication and controlling gear. 
The new ship is thus superior in all qualities— 
speed, offence and defence—to the Powerful, and 
it is not without interest to note the directions in 
which there has been such economy in weight as 
rendered possible of realisation this satisfactory 
result. In the first place the Good Hope is not 
wood-sheathed and coppered, as was the case with 
the earlier vessels. It is true such sheathing confers 
an advantage in the event of long commissions, as 
the bottom remains longer clean; but even this 
benefit is very variable, and the excellent docking 
facilities now available suggested that the design 
should not be penalised by the weight of something 
like 400 tons, which this sheathing involves. Again, 
there is no poop ; nor is there a boat deck between 
the fore and aft bridge, as was the case in the 
earlier ships. A shelter deck is provided for a 
short distance in the waist of the ship ‘at the navi- 
gating bridges, and a longitudinal gangway between 
the bridges is provided ; but for the most part the 
bulwarks are only hammock-berth high, as used to 
be the case in ships built prior to 1894—the Majestic 
class being the first with the boat deck. This deck, 
it is true, increased the freeboard to the extent of 
about 4 ft., and the poop gave a higher gun plat- 
form to the stern chasing 9.2-in. gun. But apart 
from the weight these structures directly involve, 
they materially affect the stability conditions and 
also the size of the ship to a very considerable 
degree. The area of target presented to the enemy 
is lessened by the design now adopted—and this 
was a point often raised against the Powerful. At 
the same time the appearance of the ship is 
smarter, a8 will be seen by reference to the repro- 
duction of a photograph which we give on page 284. 
The decreasing freeboard towards the stern im- 
proves the rake. The absence of cowls is notable ; 
the Good Hope is the first of the later ships in which 
these have been dispensed with. This also decreases 
weight and air resistance, improves the obser- 
vation from the bridge, but, more important 
still, reduces the amount of splinters brought 
down on the deck from the effect of projectiles 
doing destructive work amongst the top hamper. 
Wind sails are supplied to take the place of the 
c)wls when requiced for supplying air to the fans 
in the shafts communicating with the machinery 
spaces, and experience will show whether these 
are effective. As to appearance, it should be noted 
that while the forward funnel, into which eight 
boilers exhaust, is circular, the greater area 
required for the others, owing to more boilers 
communicating with them, is provided by making 
them oval on plan, with one axis of the ellipse 
equal to the diameter of the forward funnel ; thus 
all four appear equal on the broadside view. The 
funnels are 90 ft. high above the deadplate. It 
will be noticed also that there are no military tops 
on the mast ; their absence also helps the stability 
conditions. 

A walk through the ship discovered several 
interesting departures in the mechanical equip- 
ment. Of first importance is the fitting now of 
a sighting-hood upon all the upper casemates. 
Formerly observation was through the more or 
less limited area of the gun port, and thus the 
field of vision, especially with telescopic hoods, was 
very small ; the change enables the captain of the 
gun to see all around without exposing him- 
self. Although hydraulic power has been sub- 
stituted for electric motors in the 9.2-in. gun- 
mountings, electricity is in extended use, and the 
hoists for the 6-in. guns, working in armoured 
tubes communicating within the casemates, are 
electric. Some fourteen fans for ventilating the 
habitable quarters are also electrically. driven, and 
the after capstan is similarly operated, with the 
result that there are no steam pipes abaft the main 
machinery and dynamo rooms. There are four 
dynamos of 480 amperes at 100 volts. Hydraulic 
ad is being used for the boat-hoisting gear. 

his is the first ship since the Victoria and Sans 
Pareil, excepting the torpedo-boat-repairing shi 
Vulcan, which has her boat derrick associated with 
hydraulic power. There is a ram in the hydraulic 
room below for working the purchase, and a three- 
oscillating cylinder three-crank winch to deal with 
the topping lift through cable rope winding on a 
coned as well as grooved barrel. The cone makes 
the turning moment more uniform, and the whole 
system, with its valves and levers concentrated on 
deck, operates at a higher speed than with steam 
gear. The anchor stowage is also different. Napier’s 
well-known gear is in yse, byt the anchors them- 





selves are stowed horizontally on the side of the 
ship, instead of vertically or on a_ horizontal 
bed or bill board on the upper deck, as in pre- 
vious ships. The difference is largely a result 
of increased freeboard—the forecastle gives greater 
height, and the anchors when thus stowed are not 
so near the water. The anchor is ‘‘ boused to,” 
or made snug into the ship’s side by a rod with a 
hook, which, after it has caught the gravity band, 
is worked in by a screw. Screened lights are 
fixed, so that at night illumined portholes cannot 
betray the presence of the ship. These lights are 
fitted in metal cones, over which there slides a 
bellmouth cover, shading the light on all sides, but 
reflecting it downwards. 

The machinery occupies one-half of thelength of the 
ship—to be exact, 247 ft. 6 in.—the four stokeholds 
being each 465 ft., and the engine-room 67 ft. 6 in., 
while at the forward end there is an athwartship 
bunker about 8 ft. wide, in addition to the longi- 
tudinal spaces abreast the machinery and boilers, 
the total coal capacity being thus 2590 tons=7000 
miles radius of action at 14 knots ; while the reserve 
feed tanks carry 150 tons of water. With the excep- 
tion of a torpedo-room forward, the remainder of the 
under-water structure is given up to magazines. In 
the machinery, as in the ship, there are several 
interesting departures of note. As will be seen 
by the engraving published on our two-page plate, 
each set consists of four cylinders,* working triple- 
compound. The order of cranks is according to 
the usual Yarrow-Schlick-Tweedy system, and here 
it may be said that the balancing proved most 
effective. A low-pressure cylinder is fitted at either 
end, with the high-pressure cylinder (434-in.) close 
against the forward low-pressure (814-in.), and the 
intermediate (71-in.) in similar close proximity to 
the after low-pressure (814-in.). The stroke is 
48 in. At the extreme ends are the treble-ported 
slide valves, three ports being adopted to give suf- 
ficient steam admission with the ced. short 
travel of 8 in. The single piston valve and double 
piston valves for the high-pressure and intermediate- 

ressure cylinders respectively are in the centre. 

hese have a travel of 12 in. The intermediate- 
pressure valves are suspended from a crosshead 
with one valve spindle, as is usual; but here the 
crosshead is within the valve casing, so that there 
is but one stufling-box, instead of two, where the 
crosshead is placed externally, and there is no 
chance of difficulty arising owing to great ranges 
of temperatures between the valves and the outside 
connections. The cylinders are steam jacketed, but, 
excepting for 15 hours on the low-power trial, the 
enly use to which these were put was to warm up 
the cylinders preliminary to starting. Each low- 
pressure cylinder exhausts into a separate con- 
denser with its own air pump, and cross-connec- 
tions are — for connecting or isolating them. 
The total cooling surface is the same as with a 
single condenser for each engine, the area being 
32,000 square feet, equal to 1.066 per indicated 
horse-power. The air pumps are 33 in. in diameter, 
and, worked off the crossheads, have a 16-in. stroke. 
While the main cylinders are supported in front by 
the usual forged-steel columns, the arrangement at 
the back is not the ordinary A-frame, but in- 
stead there are two vertical castings, and on these 
are cast brackets at top and bottom, carrying large- 
area guide-plates. Thus the cylinders are supported 
at four points, insuring greater rigidity. 

Some of the dimensions may here be given, as 
they are of interest in view of the power indicated 
on the weights possible in warship machinery. 
Crank and thrust shaft, 21 in. in diameter ; tunnel 
shaft, 194 in. ; stern-tube shaft, 21 in., each with 
11-in. hole bored in centre ; propeller shaft, 21 in., 
with 12-in. hole; length of connecting-rod, 8 ft. ; 
mean diameter of high-pressure and intermediate- 
pressure connecting-rods, 10 in. ; of low-pressure, 
8? in. ; diameter of piston-rods, high-pressure and 
intermediate-pressure, 114 in. ; low-pressure, 9} in. ; 
diameter of crankpins, high-pressure and inter- 
mediate pressure, 24 in. ; length, 2 ft. 64 in. The 
low-pressure crankpins are 24 in. in diameter, and 
204 in. long. As to the main bearings, four are 
3 ft. long and two 3 ft. 3in. The reversing shaft 
is 10 in. in diameter, and the valve spindles 
54 in. in diameter. The only point as to metal 
which may be noted is that the liners of the high- 
pressure and intermediate-pressure cylinders are of 





*Bya 4 pa ra error the word “Five” appears 
instead of ** Fcur” in the title of our two-page engraving 
this week, 


forged steel, and those of the low-pressure cylinders 
cast iron. 

There are 43 Belleville boilers, with 382 elements 
in all, The total heating surface is 71,964 square 
feet, and the grate area 2314 square feet—a ratio 
of 31.1 to 1; and here it is interesting to add that the 
heating surface per indicated horse-power is 2.32 
square feet, while 13.4 horse-power was got per 
square foot of grate area, the fuel consumption 
being equal to 25.7 1b. per square foot of grate. 
The total weight of machinery complete, includi 
water in the boilers, is 2540 tons; and on the full 
pore trial 12.23 indicated horse-power was deve- 
oped per ton of machinery complete, and 47.6 
indicated horse-power per ton of boiler, including 
water (652 tons). 

And this brings us to the trials themselves. 
These, it may be said at the outset, have proved 
eminently satisfactory, and Sir John Durston, 
K.C.B., the Engineer-in-Chief of the Navy, and 
the Fairfield Company, are to be congratulated on 
the results. The first trial at one-fifth power was 
a comparatively simple test, and little need be said 
of it, except to point out that the results show 
that the vessel can steam 7000 miles at 14 knots 
speed without re-coaling, and may thus go from 
Madeira to the Cape easily. Only 12 boilers were 
alight. The results may be tabulated ; 


Report of 30 Hours’ Coal Consumption Steam Trial at 
One-Fifth Power of H.M.S, ‘‘Good Hope,” February 
18 and 19, 1902. 


Forward, Aft. 
Draught of water -. 26 ft, 23 in. 26 ft. 23 in. 
Steam in boilers ‘ei 239 Ib, 
Starboard. Port. 
Vacuum .. os ne . oe - 25.6 in, 26.6 in 
Revolutions per minute oe ee 70.8 71.4 
—-: E Pop: Ib 88.9 Ib, 
ater. ae .8 15.8 
Mean pressures Lowforwd... 5.1,, 5.04;, 
Low aft 4.8,, 6.0 ,, 
by és * Fors 999 
nter. os 41 1082 
Indicated horse-power + Tow forwd... 455 454 
424 450 


Low aft 
Mean total L.H.-P.  .. és os 
Mean collective I. H.-P. 
Speed of vessel 


e 6054 
oe a i? ee 14.5 knots 
Coal consumption per I.H.-P. per hour .. 


1.87 Ib. 

The second trial of 30 hours’ duration at three- 
fourths of the full power was a more crucial test, but 
was carried through without any hitch. The ship 
experienced a heavy Atlantic swell, but behaved 
admirably, the absence of vibration being specially 
noteworthy. We tabulate the results, and here 
may point out that the cut-off in the high-pressure 
cylinder was at 60 per cent. of the stroke, while on 
the low-power trial it was 40 per cent. During 
the trial several runs were e over a 22-knot 
course, determined by cross - bearings, on the 
English coast, west of Portland, and the results 
were as follow : 


Speed Trials at Three-Quarter Full Power on 22-Knot 








Course. 
| | He Bi ae cee 
inp | Revolu- Indicated 
Time. Speed. tions. | Horse-Power. 
|} min, sec,| knots 
First run .. --| © 8 22.35 107.2 21,877 
Second run | 69 45 22.09 109.0 | 22,654 
Third run .. 60 31 | 21.81 109.6 | 22,508 
Fourth run | 68 5 22.72 110.5 22,830 
Mean of means, 22.09 knots, 
The mean power developed during the 30 hours’ 


run was 22,703 indicated horse-power, and this 
also is about the mean for these four runs. The 
propeller efficiency was high, the slip being only 


Report of 30 Hours’ Coal Consumption Steam Trials at 
22,500 Indicated Horse-Power of H.M.S. ‘‘Good Hope” 
in the English Channel, February 20 and 21, 1902. 

Forward. Aft. 

Draught of water... ae +. 26ft. 2in. 26 ft. 2 in: 

Steam pressurein boilers .. @ 268 Ib. 
Starboard, Port. 


Vacuum.. oe és oe s0 264 27} in. 
Revolutions per minute... a 109.0 110. 
Hig eg Ib, 95.8 Ib. 
nter. ‘a ‘oe 37.9 , 
Mean pressures Lowforwd.. 1274,, 11.94; 
Low aft 13.06 ,, 13.36,, 
a 8,743 3,819 
nter. - 4,039 4,029 
Indicated horse-power =) Lowforwd.. 1,750 1,666 
Low aft 1,793 1,864 
Mean total indicated horse-power ioc Sie 11,878 
»» collective indicated horse-power .. , 
» air pressure .. a es ff $6 
Speed of vessel(mean offourruns) .... 22.09 knots 
Coal consumption per I.H.-P. per hour .. 1.83 Ib. 





10.2 per cent. The propellers are 19 ft. 2 in. in 
diameter, and have a pitch of 22 ft. 9} in. The 
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coal consumption, it will be noted, is about the 
same as on the one-fifth power trial. 

One point in connection with this, as of all the 
trials, has reference to the use of the exhaust 
steam from the auxiliary machinery for evaporation 
or other useful purpose, instead of passing it into 
the condenser. On this, as on other modern ships, 
this exhaust, owing to the high initial pressure and 
the fact that the auxiliary engines are worked 
mostly on the simple or compound principle, has 
much latent heat or energy, and thus arrange- 
ments are made to exhaust into the. low-pressure 
receiver, the evaporators, or the auxiliary con- 
denser. The resultant economy has proved to 
be about 5 per cent. at low powers when used 
in the evaporators, and this was borne out on these 
trials, when it was similarly used instead of live 
steam from the boilers. Thus on the one-fifth 
trial 26 tons were required for make-up feed, equal 
to 3.43 tons per 1000 horse-power per 24 hours ; 
on the 30 hours’ trial at 75 per cent. power 132 tons, 
or 4.65 per 1000 indicated horse-power per 24 hours, 
and on the full power trial 453 tons, or 4.39 per 
1000 indicated horse-power per hour ; all of this 
was made up by the exhaust. There are four 
evaporators, their total weight being 37 tons, in- 
cluding the pumps, &c., in connection. This point 
is of some importance, because it has been urged 
that the weight of evaporators necessary to make 
up the feed water nullifies the gain in the weight 
of water-tube steam generators, as compared with 
the cylindrical boiler. The evaporating capacity is 
270 tons of fresh water per day, and experience 
shows that on this trial 5 or 6 tons may be made per 
1000 horse-power developed by the main engines 
from the exhaust of the auxiliary machinery neces- 
sarily in use at the same time. The auxiliaries 
number about 75, and include 8 Weir feed pumps, 
4 main circulating Allan pumps, 2 auxiliary circulat- 
ing pumps, 2 auxiliary Lamont feed pumps, 18 
stokehold fans, 2 hotwell Weir pumps, 4 fire 
and bilge Weir pumps, 4 dynamo engines, 2 air 
compressors, 4 furnace-blowing engines, 1 Hall 
refrigerator, 4 Caird and Rayner evaporators, 2 dis- 
tillers, 2 Napier Brothers steering engines, 8 ash- 
hoists, 2 Napier Brothers coal-hoists, 1 workshop 
engine, &c. The power of these various auxiliaries 
is indicated by the fact that the cooling surface of 
the condensers for them is 3458 square feet. There 
are also four of List and Munn’s feed filters on board. 

The mean results of the eight hours’ full-power 
trial are set out in the following Table : 

Report of Eight Hours’ Full Power Steam Trial of 

H.M.S. **Good Hope” in the English Channel, Feb- 

ruary 24, 1902. 


Draught of water... os 
Steam Pressure in boilers. . 


Forward. Aft. 
-. 26 ft. 1} in. 26 f. 14 in. 
278 Ib. 


Starboard. Port. 








Vacuum. . - sis . “se -- Serie. 27 in 
Revolutions per minute .._.. _ 123.9 126.1 
a be ene Ib. 105.0 Ib, 
ater. es fh ee 44.63 
Mean Pressures Lowforwd.. 16.42;, 16.93. 
Low aft .. 17.43 ,, 17.9 ,, 
—_ oe 4,738 4,764 
. ater. os 5,321 5,399 
Indicated Horse-Power i iewtored.. 2'573 2'698 
Low aft’ .. 2,729 2,849 
Mean indicated horse- power oe -- 16,861 15,710 
»» collective indicated horse-power .. 31,071 
» airpressure .. “e oe - 0.2 in. 
Speed of vessel (mean of five runs) a 23.05 knots 
Coal consumption per I. H.-P. per hour.. 1.92 Ib. 


On this trial five runs were made on the measured 
course of 23 knots between Rame Head and Dod- 
man Point. The speeds on these successive runs, 
influenced by tidal conditions, were, respectively, 
22.6, 23.71, 22.38, 23.48, and 23.17 knots. The 
ordinary mean is thus 23.07 and the mean of 
means 23.05 knots, the closeness of both results 
proving accurately that the designed speed of 
23 knots has been attained. The mean results of 
these runs are as follows : 

Mean of Five Runs on Deep-Sca Course. 








Stard. Port. 
Mean steam in bo'lers ee ry. sa 275 Ib. 
» airp in stokeholds . pi 2 in. 
»  vacunm.. es be 2 éo 264 in. 27 in. 
» revolutions .. - ee ee 125.1 127.3 
High -- 107.2 Ib. 104.3 Ib. 
Mean pressures ncaa “po ; — 40 7 A ” 
Lowaft .. 17.62. 17.88; 
ne a 4,823 4,779 
‘ ater. “ 6,173 5,340 
Indicated horse-power .. Lowforwd__ ase 2798 
Low aft .. 2,786 2,877 
Total indicated horse power a's -. 16,366 15,722 
ee 
Gross total indicated horse-power 31,088 
Meanspeed... oa 23.05 knots 


As to the speed results and other features of the 


trials, we hope to deal with them in our next issue, 
when we shall give results of the progressive speed 
trials which followed the contract trials we have 
referred to. It may be noted that on the full-power 
run the slip of the propeller had increased to 
18.5 per cent. 





THE DEBATE ON THE NAVY 
ESTIMATES. 

In our issue of last week we gave some of the lead- 
ing features, s > far as they chiefly interest our readers, 
of the Navy Estimates, which had then just been 
issued. Since we wrote, the discussion of the Esti- 
mates has come on in the House of Commons, and 
after a long and desultory debate, extending over two 
days, the Speaker was allowed to leave the Chair, and 
the votes were brought forward. There is no need to 
go into the details of the different votes after the full 
particulars we gave last week; but some questions 
were raised upon which a few words may be said. 

There are one or two general impressions that will, 
we think, occur to the average taxpayer who reads 
the debates. The first of these, perhaps, would be, 
how soon the persistent critic of official procedure 
is converted into an accomplished Parliamentary re- 
presentative of the Board of Admiralty. Another 
matter that will, perhaps, arrest attention is the way 
in which political leanings seem to sway the naval 
views of some members of the House of Commons. 
One honourable gentleman will tell us one minute 
the country is in danger of being ruined because 
the amount spent on the Navy is altogether too 
small, and immediately another honourable gentle- 
man jumps up to say the country is being ruined 
because the amount is too large. Neither one side 
nor the other seem to think it necessary to advance 
any substantial grounds for their opinions. It is 
simply the way they have been brought up—a cult 
—and no possible change of conditions at home and 
abroad will alter their views. If anything makes 
an exception to this rule, it is the acquisition of 
office, or—a more active cause— disappointment 
after expectation of office. 

The unreal nature of much of these debates on 
naval subjects must strike every one. Certain 
speakers appear to have their own pet hobbies, and 
can see nothing beyond them. Of course each man 
does well to speak upon that with which he is best ac- 
quainted, but so few in the House of Commons seem 
to be acquainted with even those subjects on which 
they do speak, or appear able to take a wide and 
unprejudiced view of naval policy as a whole. This 
is not to be wondered at, for few members of the 
House of Commons know anything, excepting in 
the most superficial way, about the Navy ; and thus 
for lack of effective critics officialism claims the 
Fleet for its own. What is needed in Parliament 
is a Naval party ; not necessarily all, or even the 
majority, naval men, but there must be able naval 
guidance. One would expect to find sufficient 
members of the House conscientious enough and 
strong enough to act up to the universally declared 
principle that ‘‘the Navy is outside politics.” 
After the awakening the country has had of late— 
not only by the South African War, but also by 
other political events abroad, and the feelings they 
have made manifest—it would seem that the time 
is tipe for some movement of this kind. If the 
hour has come, the naval officer who resigned 
office rather than sign estimates he had not seen 
would appear to be the man. 

Although the debate is general on the order for 
going into committee of supply, the first vote 
being for personnel, the early part of the discus- 
sion largely turns on the question of manning and 
the position of officers. The chief problem in 
this field is that which refers to the engineer- 
ing department ; and we are glad to see that 
a certain amount of attention was given to 
the subject during the recent debate, although not 
nearly as much as the importance of the occasion 
warrants. Mr. Arnold Forster, in his opening state- 
ment on Friday last, devoted several minutes to 
the engineering branch, and took much credit to 
himself and his colleagues on the Board that ‘‘ three 
more of the highest posts open to engineers will be 
created—fleet inspectors of machinery.” Itis need- 
less to remark that the ‘‘concession” to engineer 
officers is absolutely trivial. Out of the whole 





number of engineer officers now enrolled, each man 
has a three hundred and thirty-third part of a 
prospect of gaining a step in promotion towards the 





end of his career. This fraction of a chance is the 
average. Of course, the young men just entering the 





Service has a far smaller share than the seniors, who 
are nearer the goal. There would, naturally, be 
the corresponding opportunities for promotion 
lower down were it not the Admiralty have an 
unpleasant way of appointing junior engineer 
officers for responsible positions without giving 
them promotion or advanced pay, on the plea that 
they are only acting “‘in lieu of” officers of the 
position which the duties demand. 

In his speech of Tuesday last, when the vote for 
personnel was discussed, the Secretary of the Admi- 
ralty, prompted by the speeches of several mem- 
bers, gave more attention to this question. Natur. 
ally, one does not expect him, as a civilian, to have 
a better grasp of the subject than the average mem- 
ber of the Board of Admiralty. It is claimed that 
the engineering branch is not neglected, but there 
is no more eloquent testimony that it is considered 
of small importance than is borne by ignorance of 
things appertaining to engineering considerations 
which is displayed by those who have controlled 
the organisation of the Navy ; and that will con- 
tinue until engineering is represented on the Board. 
In his reply of Tuesday, Mr. Arnold Forster said, 
first, that the engine-room complement of our war- 
shipsis sufficient. ‘‘It has been complained,” he 
added, ‘‘that the engine-room complement is not 
sufficiently large ; but engineering members know 
very well that the conditions which obtain on board 
merchant ships could not bs reproduced in the 
Royal Navy. Merchant ships always steam at 
high speed from port to port; but the times when 
ships in the Royal Navy steam at high speed are 
exceedingly rare. It is absolutely impossible to 
frame the engine-room complement of the Navy 
on a perpetual full-speed basis.” 

Mr. Arnold Forster, however able as a Parlia- 
mentary representative, must get his views as to 
what is ‘‘ absolutely impossible” afloat at second 
hand, presumably from his naval colleagues on the 
Board. What he here says is characteristic of the 
ignorance of the Lords of the Admiralty upon engi- 
neering subjects. In the first place the engine 
power exerted by a war-vessel at her full speed 
is not proportional to that developed by a mer- 
chant vessel at full speed in terms of weight 
of machinery and space occupied ; the two latter 
being military virtues of a high order. The Cam- 
pania or the Oceanic steam from port to port 
at a uniform speed, which is their highest speed, 
but is also their ordinary speed. There is no extra 
exertion ; no undue stress on men or matériel. 
Beyond this, however, we have the unpremeditated 
confession from the representative of the Board of 
Admiralty in the House of Commons that warships 
of the Royal Navy are only manned, so far as 
the engine-room department is concerned, on a 
peace basis ; and we cordially agree with him. In 
times of peace His Majesty’s ships run trials. 
These are more or less protracted, and are at greater 
or less speeds. On the contractors’ trials the 
ships are pushed to their full capacity for four 
hours, ne the result is obtained by means of 
a special and unlimited personnel. That is good 
enough for peace; but in war time top speed 
would be needed for longer periods, under far 
more trying conditions, and when no assistance 
could be obtained from the shore. The limit of 
endurance of a warship in regard to high speed is 
in her engine-room complement. Constant vigi- 
lance is needed on the part of the engineer officers, 
who must supervise and direct affairs; the atten- 
tion of artificers must be at full stretch, and in the 
stokeholds there must be no lack of men to carry 
on the highly exhausting physical labour of keeping 
fires in good condition and bringing coal to the 
stokehold floors. After fires have been urged for a 
time, grates need cleaning, and that is when the 
critical period arrives. As coal gets lower in the 
bunkers, more and more labour is needed to get it 
to the floor-plates. The physical impossibility of 
the engineering personnel carrying on this duty 1s 
acknowledged, and men of the executive branch 
have to be sent down to assist. That is well enough 
for manoeuvres ; but supposing the men were wanted 
for their proper stations in war time, how would 
the furnaces be fed ? : ; 

In the coming war the best men will win. Ships of 
a class are much alike ; naval designers all over the 
world copy each other. There may be differences of 
idea, but they are only shades of difference. Broadly 
speaking, the last ship is the best, whether built 
in England, America, France, or Germany. We 


must therefore depend on our sailors, officers, me" 
crew. As some one has said, ‘It is the man bebin 
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the gun.” But there is another man, quite as 
essential as the man behind the gun, and he is 
‘the man before the boiler.” Now, whether on 
deck or below, men only fight at their best -- 
and fighting on a warship is the hardest 
work a human beiog is ever put to— when 
they are fresh and well-fed. A tired and hungry 
crew will invariably be beaten by one that has 
adequately rested and eaten, if the other con- 
ditions are approximately equal ; and there is this 
great difference between the engine-room comple- 
ment and the deck contingent. Naval battles are 
likely to have as a prelude a long period of steam- 
ing at high speed. During this time ‘‘the man 
behind the gun” will have comparatively little to 
do ina well-ordered ship. His period of extreme 
stress begins with the first shot ; though, of course, 
there are certain duties to carry out, such as 
getting ammunition ready, &c. Below in the 
engine-room and stokehold a different set of con- 
ditions prevail. The utmost has to be got out of 
the engines; they are running to the fullest 
number of revolutions. Every bearing must be 
watched ; every valve, crank, pin, and link a pos- 
sible source of breakdown. The whole mighty 
machine is already at the stress of battle before the 
enemy isin sight. And if something does give 
way, as it is not unlikely to do—for it is run- 
ning perilously near the limit of safety—the 
whole courage and resource of the engineer are 
needed to keep the ship to her spsed whilst the 
damage is mide good. Inthe stokeholds much 
the same thing is happening, though here is 
added the heavy physical labour of keeping the 
grates covered. 

There is no need to impress on engineers the 
foolishness of expecting fleets to win battles with 
weak engine-room complements ; with ships likely 
to go into action when engineers and stokers are 
worn out by want of food and rest; in fact, we 
doubt if many persons outside a Board of 
Admiralty need more than reminding of the facts 
to see their importance. The question of engi- 
neering personnel is, however, almost inexhaustable. 
It is by far the biggest problem in connection with 
the efficiency of the Fleet. Until it is settled, the 
large sums spent annually on the Navy will, toa 
great extent, be spent in waste. 

Apart from the engineering branch, the want of 
more officers and men is the great weakness of 
the Navy. Ships and engines are needed to 
make sailors and engineers, but we are too near 
the margin of strength for safety, even with ships 
in commission. For the ships in reserve there is 
supposed to be a “* skeleton crew ;” but even this 
provision has been weakened lately, pensioners 
having been substituted for the men attached to 
these vessels, Whether the difficulty of providing 
sufficient men can be overcome by mixed crews of 
long and short-service men, as proposed recently, is 
a matter upon which opinions may well differ, for 
there is much to be said on eachside. For our own 
part we will only point out that in the case of a pro- 
tracted naval war, with men as with ships, the 
second best would become of value when the best had 
gone. After all, the first requisite for a seaman is 
sea legs; and even imperfectly trained sailors— 
whether short-service men, naval volunteers, or 
mercantile reservists—would be more efficient than 
landsmen with no training at all. In war one has 
often to make shift with very imperfect material. 

As the shipbuilding and other votes referring to 
matériel have yet to be taken, we prefer to leave 
any remarks we might have to make on these 
subjects for a future date. In conclusion, how- 
ever, it is perhaps necessary. to add a word in 
regard to what has earlier been said as to political 
Influences. In the debate of last week there were 
One or two pleasant exceptions to the general rule 
ee respect ; some members of the Opposition 
ot nce d supporting the undoubtedly large sums 
: ich the Government is asking the House of 
— to vote. This placing of the public 

elfare above party considerations will be welcomed 
with satisfaction by all who are not blinded by 
economic heresies or political faction. 





THE INSTITUTION OF MECHANICAL 
: ENGINEERS. 

hey Rawr last, the 21st inst., the fifty-fifth 

H ual general meeting was held in the Institution 

ouse, the President, Mr. W. H. Maw, occupying 

The meeting was made ‘“ Fe ” for a 

the alteration 


the Chair, 
part of the time in order to consider 








of the rules, of which mention was made by the 
President at a former meeting. This part of the 
proceedings we refer to later. 


Report oF THE Councit. 


The minutes of the preceding meeting having 
been passed, the Secretary proceeded to read the 
annual report of the Council. After referring to 
the honours that had been conferred by the King 
on some of the members—Sir Frederick Abel, Mr. 
Robert Harvey, and Lieut.-Colonel Crompton, and 
stating that Lord Kelvin had been elected honorary 
life member of the Institution—the report dealt 
with the state of membership in regard to numbers. 
At the end of 1901 the number in all classes on the 
roll of the Institution was 3491, as compared with 
3165 at the end of the previous year, showing a net 
gain of 326. During the year there were added to 
the register 426 names, and the total deductions 
were 100, made up of 36 deceases during 1900, 
40 resignations which took effect on January 1, 
1901, and 24 removals. The progress which has 
been made by the Institution of late was well indi- 
cated by a large wall diagram, on which the increase 
in membership in the classes of members, associate 
members, and students was plotted and shown in 
an ordinary graphic method. Since the Institution 
has had its own house in Storey’s-gate the results 
have been such as to quite justify the step that was 
taken. At the end of 1898, when possession was 
taken of the new building, the number of members 
of all classes on the roll was 2684, while during 
the succeeding three years the net gains were 
respectively 238, 243, and 326. The membership 
has thus been increased 30 per cent. during the 
last three years. Turning to the finances of the 
Institution, the report stated that during 1901 the 
total revenue was 91151. 16s. 8d. This exceeded 
the expenditure by 1901. 15s. 4d. The total invest- 
ments and other assets amount to 70,2771. 3s. 
Deducting from this debentures and remaining 
liabilities, the capital of the Institution amounts to 
41,7511. 3s. 6d. Itshould be noted that the sum of 
5951. for entrance fees and life compositions have 
in this account been carried direct to capital account ; 
whilst subscriptions received in advance for 1902, 
amounting to 941. 10s., have also been omitted from 
the revenue account. This is a new departure, 
which inaugurates what is certainly a sounder 
system of finance. Had the practice of crediting 
these items to revenue been followed, as in former 
years, the balance of revenue over expenditure 
would have been 880l. 53. 4d., instead of the sum 
of 1901. 15s. 4d., already stated. 

The proceedings of the different research com- 
mittees, which have become so valuable and pro- 
minent a part of the Institution’s programme, were 
next referred to by the Council’s report. The 
work of preparing the sixth report of the Alloys 
Research Committee has been continued by Sir 
W. C. Roberts-Austen ; and a full report, dealing 
mainly with the effect of annealing and tempering 
on the properties of steel, is now partly written 
and is expected to be ready during the coming 
year. The paper read by Mr. W. Campbell at the 
December meeting—which paper, it will be remem- 
bered, was originally intended to form an appendix 
to the Alloys Report—and the second report of the 
Gas-Engine Research Committee, read and .dis- 
cussed at the October meeting, were referred to. 
Mr. Dugald Clerk and Mr. H. A. Humphrey have 
joined the latter committee, and fresh experiments 
are to be made with a larger gas engine. Experi- 
ments on the value of the steam jacket have con- 
tinued. Professor T. Hudson Beare, the reporter, 
having gone to Edinburgh, the experimental appa- 
ratus has been removed there. He is now design- 
ing several improvements in the valves for the 
admission and the exhaust of steam into the hot- 

ts of the apparatus. As soon as these new valves 
Sins been onl, the experiments will be resumed, 
and the hope is expressed that more satisfactory 
results will be obtained with the new apparatus. 

The experiments on the compound steam-jacketed 
engine which have been carried out at King’s 
Colley e, by Professor David 8. Capper, have been 
completed, and the report is promised for early this 
year. A second series of tests with unjacketed cylin- 
ders has been commenced and is being carried 
through at the same speeds and steam pressures as 
the first jacketed series. Direct comparison will 
thus be possible between the results obtained 
both with and without steam-jackets. 

The report next referred to the summer meeting 
of last year at Barrow and to the International 





Engineering Congress at Glasgow. In regard to 
the papers read at the latter, it was stated that they 
would be published, together with a report of the 
discussions, as a special part of the Proceedings of 
the Institution. embers of other sections of the 
Congress will have an opportunity of purchasing 
copies. 

he monthly meetings and monthly visits to 
works of the graduates during the past session have 
been very successful, there having been most 
satisfactory attendances. A list of the papers read 
and discussed was given in the report. Refer- 
ence was made to the lecture by Professor Ewing 
on **The Structure of Metals,” delivered to the 
graduates in January of last year, and to the fact 
that the Council have joined with the Councils 
of the Institution of Civil Engineers, of the 
Iron and Steel Institute, and of the Institution 
of Naval Architects in forming a committee to be 
called ‘*The Engineering Standards Committee,” 
for the purpose of recommending standard sizes 
for rolled sections and other matters. The ques- 
tion of standardising pipe flanges, being of great 
importance at the present time, will be dealt with 
in a paper to be read before the Institution at an 
early meeting. 


THE NEXT SuMMER MEETING. 


The report of the Council also stated that it is 
intended to hold the next summer meeting of the 
Institution in Newcastle-on-Tyne. 


Tue New Executive. 


The ballot for the annual election of the prasi- 
dent and of those vice-presidents and members of 
council who retire in accordance with the rules was 
announced by the Secretary. The vacancies thus 
created have been filled as follows: President, 
Mr. W. H. Maw; Vice-Presidents, Mr. Bryan 
Donkin and Mr. E. P. Martin; Members of 
Council, Mr. H. Davey, Sir W. T. Lewis, Bart, 
the Right Hon. W. J. Pirrie, Sir Thomas 
Richardson, and Mr, Mark Robinson. 

The President, in moving the adoption of the 
report of the Council, congratulated the members on 
the Institution having added another successful year 
to its record. Ten papers had been read and well 
discussed at the meetings of the Institution, whilst 
sixteen had been  yseomy at the Glasgow Con- 
gress, which to all intents and purposes formed 
a supplementary summer meeting of the Institu- 
tion. He thought it would be agreed that the 
contributions which had been presented fully main- 
tained the high standard which characterised the 
papers of the Institution. The Glasgow Congress 
was highly successful and well attended, and he 
wished that an even larger number of the members 
of the Institution could have taken part in it. 

Before putting the vote to the meeting, the 
President wished to make reference to the work 
done by the permanent staff of the Institution. A 
great deal of additional labour had been entailed 
by the Glasgow Congress, and this had-been carried 
out by the staff in a most excellent manner. 
The spirit in which this extra work had been met 
reflected great credit on the whole staff. 

The motion of the adoption of the report was 
then put from the Chair, and carried unanimously. 


THe GRADUATES’ PRIzEs. 


The President said that he next had a very 
pleasing task to perform—namely, that of present- 
ing to the graduates the prizes which had been 
accorded by the Council for those papers, read 
at the graduates’ meetings, which they con- 
sidered possessed most merit. The whole of the 
papers were read and examined by a committee 
appointed by the Council, and each member 
of this committee awarded to each paper a 
number of points upon an agreed scale. The 
numbers of regs gained by each paper were then 
added together, and the first prize was accorded to 
the paper thus getting the highest number of 

ints, while it was intended that the second 
highest should take the second prize. This year, 
however, there had’ been a tie for the second place, 
and the Council, to meet this difficulty, had given 
two second prizes of equal value. The first prize 
this year was taken by Mr. W. H. Tregoni 
for his paper on ‘‘ Tin-Plate Manufacture,” an 
this would be published in the Proceedings, 
while the two second prizes had been awarded 
respectively to Mr. H. H. Johnson for his paper on 
“Gold Extraction from Free Milling Ore,” and 
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to Mr. A. Marsden for his contribution on ‘‘ Motor 
Car Transmission Mechanism.” 

Mr. Tregoning and Mr. Marsden came forward 
to receive their prizes. Mr. Johnson is at present 
in South Africa. 


THE ConsTITUTION OF THE COUNCIL. 


At this point the meeting was made special in 
order to consider the proposed new Article of 
Association dealing with the constitution of the 
Council. The President in bringing this forward 
said that at the last meeting he had stated 
what the proposed procedure would be. The 
Council had felt the desirability of its numbers 
being increased. At present there were in addi- 
tion to the President and Past-Presidents, six 
Vice-Presidents, and fifteen Members of Council. 
In old days that number was ample, but with the 
increasing membership, the greater number of meet- 
ings, the numerous research and other committees, 
and the various other duties which followed from 
the growing importance of the Institution, heavier 
demands were made on the time of the Members of 
Council. The consequent more frequent meetings 
rendered it imperative that the Council should be 
increased in order at all times to secure an 
efficient quorum. It was natural that as the 
Institution house was in London the bulk of the 
ordinary executive work should fall on Members 
of the Council who are resident in London or its 
neighbourhood, and a substantial proportion of 
London members of Council was therefore a neces- 
sity ; but it was most desirable that the Council 
should adequately represent the chief engineering 
centres and the various branches of work with which 
the Institution had to deal. At present no Member 
of Council was resident in Scotland, nor was there 
one in so great an engineering centre as Man- 
chester, although Lancashire was represented. 

Under these circumstances it was proposed by 
the resolution to alter the rules by the motion now 
put forward; which was that the twenty-third 
Article of Association of the Institution should be 
altered to read as follows : 


Article 23.—The Council of the Institution shall be 
chosen from the members only, and shall consist of 
one President, six egg Ao twenty - one ordi- 
nary Members of Council, and of the Past-Presidents. 
The President, two Vice-Presidents, and seven 
Members of Council (other than Past-Presidents) shall 
retire abt each annual general meeting, but shall be 
eligible for re-election. The Vice-Presidents and Mem- 
bers of Council to retire each year shall, unless the 
Council oan among themselves, be chosen from those 
who have longest in office, and in cases of equal 
seniority shall be determined by ballot 

Under the proposed new rule, therefore, Mr. 
Maw continued, the number of ordinary Members 
of Council would be increased from 15 to 21, and 
seven would retire annually, in place of five, as at 
resent. Mr. J. H. Wicksteed seconded the reso- 
ution. 

Mr. Charles Hawksley suggested that the. word 
‘* otherwise” should be inserted before the word 
** agree ;” so that in the last sentence the wording 
would be ‘‘unless the Council otherwise agree 
among themselves.” The President said that in 
this part of the resolution the wording of the 
existing article was followed. He thought, how- 
ever, that the reading would be improved by the 
addition suggested by Mr. Hawksley. The amend- 
ment, having been seconded, was put to the meet- 
ing and carried, thus becoming a part of the reso- 
lution. 

Mr. E. J. Chambers, in supporting the resolu- 
tion, said, he felt sure the labours of members of 
the Council ought to be lightened. The Institu- 
tion had other work to do besides reading and dis- 
cussing papers. Fresh blood was needed in order 
to represent new phases of thought, and enable the 
Institution to watch over the mechanical develop- 
ment of engineering in the country. 

Mr. Stromeyer said, that as a provincial member 
he could testify that the proposal before the meet- 
ing would be wlesaied in the provinces. In 
Manchester, where he was now located, they 
looked on Manchester as the metropolis of 
mechanical engineering. He did not know whether 
other towns agreed with this view; but, at any 
rate, they would be glad to have representation on 
the Council without reducing the number of the 
London members. 

No other member being desirous of speaking, 
the resolution, as amended, was put from the 
Chair, and carried unanimously. The President 


said that although the motion had been carried, 





it was necessary, in order to comply with the rules 
of the Institution, that it should be confirmed at a 
special general meeting. For this purpose a special 
general meeting soe be summoned for 5.30 p.m. 
on Monday, March 10. It would be necessary that 
thirty members should attend in order to make a 
quorum. The proceedings would probably not 
occupy more than a few minutes, and he trusted 
a number of members would make a point of being 
present. 

The special meeting was then brought to a close, 
and the meeting was again made general. 


Mopern Macurine Meruops. 

The discussion on Mr. Orcutt’s paper on ‘‘ Modern 
Machine Methods,” which had been adjourned from 
the last meeting, was resumed. 

Mr. E. J. Chambers, of Tipton, considered the 
author was proceeding on right lines in what he 
had said in his paper; and he, the speaker, had 
read the paper with pleasure. He considered it just 
the kind of communication that should be brought 
before an institution, the members of which were 
engineers. <A point that might be dwelt upon in 
connection with much that had been said was, how 
careful works managers should be to see that, for 
any given work, the best methods available at the 
time were adopted for its execution. As an illus- 
tration he would mention an instance in which 
an improvement was made in the production of 
certain parts of a machine. That was satisfac- 
tory, and a number of lathes were being installed to 
carry on the operations. This led to the smiths’ 
shops turning their attention to the matter, and 
it was wonderful what it was found could be done 
in the way of improved forging methods by study- 
ing the subject. The result was that though they 
had spent several hundred pounds in lathes, it was 
determined that after all the work could be done 
better and cheaper by improved methods of 
forging. Someone had told him that it was 
always cheaper to make certain parts in the lathe 
than to spend money in dies for stamping. That 
i oe have been true at the time, but they had found 
it better to go back to the smith’s shops in the 
case mentioned. The moral was that there must 
be no finality in effort for those who wished to keep 
to the front. When one department was beaten 
by another, endeavour must be made to get the 
beaten department ahead again, so as to be ever 
— 

Mr. F. G. Wright, of Swindon, asked the 
author whether he would suggest that apprentices 
should be confined entirely to learning one parti- 
cular kind of work, such as milling and grinding, 
or turning and planing. The President here 
remarked that Mr. Dean had been good enough 
to send a written contribution to the discussion, 
dealing very fully with the methods of grinding 
used at Swindon. This communication would be 

rinted in due course ; but meanwhile he asked 

r. Wright if he could give to the meeting any 
information as to Swindon practice. In reply, 
Mr. Wright said they used rough grinding for 
forgings, and they also ground piston rods, pins, 
valves, &c. 

Mr. T. Hurry Riches, of the Taff Vale Railway 
Company, said that in the Cardiff shops they did 
some grinding, and effected by it a very material 
saving. They had substituted it for turning 
piston-rods in making repairs. Metallic packing 
was used, and it was common to run for two years. 
They also dealt with the whole of the motion holes 
and pins by grinding. Formerly the holes were 
softened and closed, and then drilled or bored 
again. Now they would take the case-hardened 
rod or pin and grind it, the saving being very 
great. All new piston-rods were finished on the 
grinding machine ; and all casting work, steel in 
particular, was ground either on the stone or by 
emery or corrundum wheels. When, however, 
parts were finished by grinding, it was necessary 
to slightly lap them, in order to clean off the 
loose emery. Mr. Riches fully agreed with Mr. 
Chambers that machine-shop work needed watch- 
ing, and when one section was considered perfect it 
was time to set to work on another. In this waythe 
departments would be pitted one against another. 
He thought that a great deal of work professedly 
done more cheaply by turning than by forging could 
really be more advantageously carried out in the 
smithy, where the forging practice was properly 
studied. This applied more especially to parts 
many times repeated. Engineers must always watch 
and work, striving to keep the pre-eminent cha- 





racteristic of their calling, which is, to be in the 
van of progress. 

The President asked Mr. Riches whether, in 
carrying out the grinding processes for repair work 
he ground the parts to new standard dimensions. 
or whether he merely removed enough metal to 
bring the holes or pins true. Mr. Riches replied 
that it was found better to have special standards 
for repair work, the pins and holes being a little 
larger than they were originally. 

Mr. Orcutt, in replying to the discussion, said 
that the remarks e by some of the speakers 
made it necessary that he should make a short 
aaa explanation. It had been assumed that 

is paper was arranged as an indictment of English 
engineering practice, and a eulogy on American 
methods, He had no wish to conceal his nationality, 
but he thought little was to be gained by making 
the national question one of prominence. Certainly 
nothing was to be gained by referring to shops 
other than English in the paper ; but many of the 
criticisms or methods advocated would apply to 
that which is lacking in American practice as well 
as in English. His leanings were naturally Ameri- 
can, and he had had large experience in America as 
well asin Germany. At the present time his home 
was in England, and he had the good of English 
shops and industries at heart. A residence of 
many years here has taught him the labour- 
saving virtues of plain speech. He had made use of 
it in the paper, and proposed to make still further 
use of it in the reply. Mr. Wicksteed had inferred 
that while the milling operations shown and illus- 
trated in the paper 4 be profitable when dealing 
with V-shaped lathe , yet they would hardly 
be advisable for the English pattern bed, and he 
would prefer planing. The author questioned this. 
Vertical milling operations give very good results 
both in speed and accuracy. In the works with 
which he was connected, turret-lathe beds were 
milled on vertical machines, never going to the 
planer at all, but being sent direct from the milling 
department to the scraping. The milling machines 
took one roughing and one finishing cut. Mr. 
Wicksteed further stated that the cutters would 
spring away from the work in taking heavy milling 
cuts, but this depended upon the rigidity of the 
machine in milling as much as in planing. Mr. 
Wicksteed also thought that three cuts might be 
necessary on account of this springing; but the 
author stated that in the work to which Mr. Wick- 
steed referred—namely, the finishing of V-shaped 
lathe beds—more than two cuts were never taken, 
one roughing on the milling machine and the finish- 
ing cut on the planer. In addition to these opera- 
tions the beds were scraped. This question, like 
all others, must always considered in view of 
circumstances, conditions, material, finish required, 
&e. 

No one, Mr. Orcutt remarked, can justifiably 
say that, generally speaking, a milling machine is 
preferable to a planer, or the reverse. Mr. Rowan 
questioned the statement that milling machines 
can turn out the work two or three times faster 
than planers. Presumably this referred to heavy 
work, but the statement in the paper made refer- 
ence particularly to medium or lighter work, and 
what was stated was repeatedly found to be the 
case. The great gain, as far as cheapness was 
concerned, was that one operator could attend to 
four machines, or even more. Mr. Rowan further 
questioned the statement that the planer is 4 
neglected and long-suffering machine. ‘I'he speaker 
could show a great ma: ¢of the shops in which this 
statement could be verified. He would add that 
very hard iron, which is used in many cases where 
it is unnecessary, certainly much affects the pro- 
ducts of machines. This question should receive 
serious attention. 

Mr. Rowan had also questioned the advantages 
of the vertical boring machine over the face lathe. 
The speaker would point out that for a large 
class of work it is not possible to incorporate 
in the lathe the power that can be applied in the 
vertical mill. Of course, in considering the vertical 
mill v. the face lathe, everything must be taken 
into consideration : each has their field ; each has 
its usefulness and i of advantage. 

Mr. Rowan had warned engineers to be careful 
in making elaborate shop fittings ; but Mr. Rowan 
had one of the most orderly and best-equipped 
shops with which the speaker was acquainted. He 
was glad this point had been brought up, for he 
believed that manufacturers, whether they wishe 
to or not, would soon be compelled to improve 
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the matter of shop fittings. Well-arranged, well-|of grinding in the shape of a spindle. This was, | department, planing and milling, proton, polishing, 
the speaker said, an example of the ancient rather |S™th’s shop, and tempering. Turner: ‘Twenty-four 


fitted, comfortable shops were an important factor 
in assisting to retain the best class of workmen. It 
should not be forgotten that amongst workmen the 
standard of living is becoming higher. What would 
satisfy them ten years ago would not satisfy them 
to-day. Education is opening up their ideas, giving 
them new ideals; wages are increasing, the pur- 
chasing power of money is increasing, and all 
these items point to the fact that a demand 
will soon be made for more respectable and 
better - fitted shops, in which workmen spend 
a great part of their lives. Orderly, well-kept, 
well-heated, dry shops assist in keeping the plant 
in good condition. Mr. Rowan could not under- 
stand how one foreman could take charge of 40 to 
50 men. Mr. Orcutt thought he had in mind heavy 
work. Such a proportion of men to foremen often 
existed in light manufacturing, although the speaker 
would put it as the maximum. Mr. Rowan further 
doubted the statement that one foreman has charge 
of 150 men. Although names could not be men- 
tioned, the speaker said this was repeatedly the 
case in manufacturing concerns in England. In 
regard to the pay of foremen, he was sorry to say 
that he knew it was the deliberate policy of many 
manufacturers not to pay foremen over 50s. a week, 
in fact, 45s. a week was not an uncommon wage. 

In regard to what had been said about standard- 
ising, there seemed to be some misunderstanding. 
The author’s meaning was, that when new methods 
are presented to manufacturers which may seem to 
be American they immediately assume that those 
methods cannot be adopted unless they can stan- 
dardise their work, specialise it completely, and 
make in very large quantities. Many of the best 
American methods could, Mr. Orcutt continued, be 
adopted without any of the conditions mentioned 
being taken into consideration, although, of course, 
they are in themselves rather American ideas, 
particularly specialising, and making in large 
quantities. Limit-gauge systems can be adopted, 
proper boring outfits can be put in, grinding 
machines can be installed, all without manufactur- 
ing in quantities, or demanding specialisation. 
Standardising dimensions would certainly assist, 
however, in reducing the amount of outfit. He 
had recently been connected with a case in which 
certain works were considering the adoption of 
limit-gauges. On one shaft to be machined there 
were a great many different dimensions, and he 
was asked to note the number of different gauges 
that would be necessary. Of course the reply was 
that they should begin to work in their drawing- 
room to reduce the number of different dimensions. 
As long as the old-fashioned methods of calipers 
and rule were in use, standardising dimensions 
would not make much difference, for a lathe tool 
will turn out one dimension as well as another. 
But when boring and limit-gauges are in question, 
the use of as few dimensions as possible means a 
reduction in the cost of outfit. 

Mr. Orcutt next turned to the remarks made on 
apprenticeship question. He considered that in 
heavy work the changes in methods would not 
be so important. He knew that manufacturers 
all over the country were feeling the need of new 
systems, and this was made evident by the uni- 
versal demand for workmen, foremen, and tool- 
makers who understand the modern methods. He 
would like toask manufacturers how many appren- 
tices are trained to a thorough understanding of 
turret machine work, of the best milling practice, 
grinding work, in the use and equipment of proper 
chucking outfit, the development of jig work in tool- 
room practice. Very few engineering establishments 
instruct apprentices in these matters. He would like 
to refer members to a paper by Mr. Constantine, 
read before the Manchester Engineers. He was sorry 
to note Mr. Rowan’s conclusion that he should infer 
there is an absolute want of knowledge of machine 
methods in this country, and that he seemed to 
express complete confidence in America. This in- 
ference was entirely wrong. There were certainly 
many bad shops in America, and there were many 
good shops in Great Britian. He knew few shop 
managers who are perfectly conversant with all the 
principles of modern engineering and manufacturing 
requirements. Most of them ride hobbies. They 
are either great on cost keep, on milling, or on gauge 
7 or something else ; but an all-round know- 

ge of engineering requirements, and the latest 
Practice, directly or indirectly connected with engi- 
erin 18 possessed by but very few shop managers. 
t. Adamson had shown to the members a sample 





than of the modern machine-tool method. It was 
a sample of what skilful hand labour could do, 
and had nothing to do with modern machine work. 
Mr. Donaldson had very rightly pointed out that 
it might be much more easily finished if high and 
low gauges were employed, and possibly in time 
automatic grinding machines will take the place 
of the hand labour of this particular part. Mr. 
Adamson had stated that he had seen a_ turret 
machine which had been in use for twenty years. 
The speaker had seen in textile machinery shops 
turret machines which he should think must have 
been in use fifty years, and it was high time they 
were replaced. He had stated in his paper that 
scarcely any of the operations mentioned were new. 

Explanation had been asked as to what is meant 
by three men working on one piece in the forge. 
This reference was to forging machine parts. He 
would take the case of a lathe spindle or milling- 
machine spindle. It was in many cases much more 
easily and cheaply roughed down from the bar, 
one man running three lathes, while in the old- 
fashioned method two or three men would forge 
this piece in the smith’s shop. The apparent loss 
in chips was of very little importance, as labour 
was the item which adds to the cost ; and material, 
as far as it is wasted in chips, was of no considera- 
tion. OF all the equipment in English shops, as 
far as he had observed, the forging plants were 
about the worst, particularly those dealing with 


light work; in heavy work they were well 
advanced. 
In regard to the accuracy of the data in 


the paper which had been questioned, he would 
mention that it has not been his intention 
in all cases to give details which would com- 
pare with general practice in this country. 
A great deal of accurate work is done, but it 
might be more cheaply and uniformly done if 
aided by modern appliances. An engineer had 
recently told him that where he had introduced a 
limit-gauge, he had found a less skilful man had 
been turning out many parts for him; each piece 


was finished within a limit of 10,000 in. He pre- 


viously had this work done to standard gauge by a 
skilled man with far less uniformity than with the 
limit-gauge, although the limit-gauge had a variation 


6. 
between the two ends of 10,000 42 


Mr. Donaldson had referred to the use of soft 
material. He would point out that the wearing 
qualities of metal are not always dependent on 
its hardness. Americans, in their efforts to 
produce easily-machined parts, perhaps went too 
far in making use of soft metals; the English went 
too far in making use of hard metals where there is 
no occasion for them to be put in. More suitable 
metal would be obtained if there was an exact 
knowledge of the cupola mixtures, and laboratory 
knowledge to control the composition. He could 
not agree with Mr. Donaldson that tool-rooms 
should be equipped and extended to deal with all 
kinds of manufacturing of tools. This might be 
true in very large works, and particularly in those 
with which Mr. Donaldson had to deal, but for the 
ordinary works it was a mistake to attempt to 
manufacture toomuchin thetool-room. Catalogue 
articles, such as reamers, taps, dies, cutters, &., 
could be much better bought. The tool-room 
should be particularly for dealing with special work 
in the way of tools and appliances which are re- 
peatedly called for in manufacturing establish- 
ments, ard the production of which cannot be 
readily undertaken by outsiders. 

Turning again to the apprenticeship question, 
the speaker considered seven years too long for 
apprenticeship. It should not be forgotten that 
with the aid of machines and tools the ordina 
labourer can in many cases perform work whic 
previously demanded years of training. He 
thought members would be interested to have 
a short statement as to some of the terms of 
apprenticeship made use of in the shops with which 
he was connected : 


Thorough machine constructor : Course of four years— 
eight months each in fitting, turning, and screw machine, 
planing and milling department. Remainder of four 
years divided between erecting, grinding, gear-cutting, 
smith’s shop, pattern-shop, and foundry. Fitter: 
Eighteen months in fitting department; remainder of 
three years in turning, planing, milling, erecting, gear- 
cutting, smith’s shop. T'ool-maker : Twenty-four months 
in fitting: remainder of three years in turning, screw 





months in turning and screw machine department, re- 
mainder of three years in grinding, fitting, smith’s shop. 
For planing and milling apprentice: Three years, similar 
to turner. Z'o become smith: Works in tempering-room. 
Pattern-maker : Six wonths in foundry. Moulder: Six 
months in pattern-making. 

Mr. Orcutt could not agree with Colonel Crompton 
that the fitter was going out of date altogether. A 
mistake very often made was that of attempting to 
reduce costs by doing away with fitter’s work 
entirely, for this often meant a sacrifice of quality. 
Mr. Weir had stated that heavy work included the 
larger part of the engineering in England, and was 
also that in which the country excels. It was diffi- 
cult to get figures, but, judging from the returns 
given by the trade unions, the author found that 
there are some 338,000 members engaged in metal, 
engineering, and shipbuilding industries. Of these 
what he weuld term heavy engineering, including 
shipbuilding, there are 65,000 members: even 
adding the amalgamated engineers to these, he 
found that less than one-half of the union members 
are engaged in heavy engineering work. He agreed 
that a large part of the heavy work done in this 
country is the equal of any. It certainly is 
thoroughly good work, but usually could be done 
much more economically if light engineering re- 
ceived more attention, particularly the tool-room 
and gauge department. He could not agree 
that shop railways should only be for heavy work, 
but was of opinion that shop space is secured by 
having works in order. 

Mr. Weir had stated that for chucking operations 
the face-plate lathe appears as good as any other 
machine, and thought extra power in a mill is not of 
much advantage. This was right in a certain way, 
but high speeds and light cuts very often absorb 
as much power as slow speeds and heavy cuts. 
Mr. Richardson had stated that Ainericans overdo 
specifications that magnify accuracy. There might, 
the apr said, be something in this; but he 
thought that most Europeans who visit American 
shops do not see that the aim of the American very 
often is to do his work just as bad as he can, and 
still have it passed. His equipment of gauges and 
tools is very often astonishing to the European ; but 
one of the objects of gauges and proper tools is to 
secure work good enough, but not too good. Ex- 
treme accuracy in outfit is often needed to attain 
this end. 

Mr. Lewis Ransome had asked how the high 
speeds of milling mentioned are attained. e 
speed in this particular instance was attained 
by using soft castings, which were perfectly suit- 
able for the purposes in view. The cutter was of 
ordinary best quality Sheffield steel. Different 
speeds are attained for planing through variable 
speed countershafts. He especially recommended 
to the notice of members the magnetic clutch 
mechanism described and illustrated. As to 
quality of finish in the fast ‘grinding machine, no 
better example can be given than the Corliss 
valve shown. This valve, about 34 ft. long and 
6 in. in diameter, was finished with an accuracy 
of .0005 in. in length and .002 in. in diameter. 

Mr. Hill had asked for one shop in this country 
to be instanced where one man attended six 
milling machines. At Messrs. Hutchinson, Holling- 
worth, and Co., Dobcross, two operators attend 
to 13 milling machines. Both union and non- 
union men are employed in their works. It had 
been asked why it took 45 minutes to grind a shaft 
shown on the platform. This icular example 
was a thin piece of hollow tubing, and therefore 
would not stand heavy pressures and cuts necessary 
to extreme rapidity in finish. He thought, how- 
ever, 45 minutes was amply quick enough to satisfy 
the most exacting. 

In concluding, the author said he was pleased 
to note the responsive sentiment of approval 
shown by many of the members in the dis- 
cussion. He should like, however, to shortly 
criticise the critics. They said he was too general. 
He said they were too specific. He thought the 
criticisms had been made mainly from too narrow 
a standpoint. This led up tothe consideration that 
manufacturers generally do not know enough about 
each other. They do not visit each other’s shops, 
nor exchange ideas, open their own places for inspec- 
tion, nor study other methods. It was wonderful 
to find, even in the worst shops, the highly de- 
veloped details which often exist. He was sure it 
was a failing amongst English engineers—the exclu- 
siveness with which they treat their manufacturing 
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methods, and the stay-at-home qualities exhibited 
by them. He had thought best, as the paper had 
been criticised as an indictment of English shops, 
to tell the meeting straight and clearly, as briefly 
as possible, what seemed to him the exact position 
which English engineers occupy. He should say 
they were advanced in heavy milling, heavy plan- 
ing, fast turning. They were also skilled in many 
branches, such as shipbuilding, locomotive work, 
marine engine building, high-speed engines, textile 
machinery, and cycle work. In these he thought 
no one excelled them, no product was superior. 
He would next mention those points which were 
generally understood, but not yet well advanced in 
English engineering practice. They were: Light 
milling ; turret machine work; the use of the vertical 
boring mill. Gear-cutting was rapidly developing, 
but only recently. That which was neglected by the 
majority of shops was: Proper gauge equipment ; 
the use of grinding machines; tool-room practice and 
the use of small tools, and the apprentice question 
as applied to modern conditions. The questions 
that were rarely attended to were : Analysis of ma- 
terial; good shop fittings ; comforts and conveniences 
for the men. These things were included in the 
paper ; those which were not mentioned in the 
paper, and which are also rarely attended to by 
manufacturing engineers, were : Systems of reward- 
ing labour, accurate cost keeping, and social and 
economic conditions as affecting the efticiency of 
workers. 

The President, in bringing the proceedings to a 
close, said that the Institution was almost as much 
indebted to the author for his reply as for the 
original paper. 

The next general meeting of the Institution will 
be held on March 21, when the following four 
papers are down for reading and to be discussed 
collectively: ‘‘ Fencing of Steam and Gas En- 
gines,” by Mr. Henry D. Marshall, of Gains- 
borough; ‘* Fencing and Guarding Machinery 
used in Textile Factories,” by Mr. Samuel R. 
Platt, of Oldham ; ‘‘ Protection of Lift-Shafts and 
Safety Devices in Connection with Lift-Doors and 
Controlling Gear,” by Mr. H. C. Walker, of 
London ; and ‘*Guarding Machine Tools,” by Mr. 
W. H. Johnson, of Manchester. 








MISCELLANEA. 

Tue Science and Art Department announce that in 
consequence of the Coronation, no ‘‘day” examinations 
will be held during the week ending June 28 next, but will 
be postponed to the following week. 


At the meeting of the Newcastle Section of the Institu- 
tion of Electrical Engineers, held on February 17 last, a 
paper on ‘*The Equipment of a Modern Telephone 
Exchange” was read by Mr. F. A. 8S. Wormull, Asso- 
ciate of the Institution. 


The production of cast iron in France appears to be 
diminishing, as the furnaces in blast at the last return 
were but 93, as compared with 115 0n January 1, 1901. 
The —_ oubpub was correspondingly reduced from 8770 
tons at the latter date to 7089 tons at the date of the last 
retucns. 


From figures compiled by the statistician of the Inter- 
State Commerce Commission, it appears that the gross 
earnings of the railways of the United States for the 
year ending last June amounted to 1,578,164,205 dols., 
and the neb earnings to 555,007,924 dols. The returns 
~~ to 668 different railways, representing 192,191 miles 
or ine. 


The traffic receipts for the week ending February 16 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,650,975/., which was earned on 20,114} 
miles. For the corresponding week in 1901, the receipts 
of the same lines amounted to 1,633,119/., with 19,9824 
miles open. There was thus an increase of 17,856/. in the 
receipts, and an increase of 131} in the mileage. 


In a paper recently read before the Illinois Society of 
Engineers, Professor Ira Baker states that, though a new 
country, America has about as many miles of road per 
square mile of area as France. The amount expended 
on the maintenance of roads is, however, four times as 
much per mile in the latter country as in the States, 
although the rate of wages is only abou) one-third that 
paid to American labourers. 


A Parliamentary return just issued states that there 
are 1304 miles of street tramway open for traffic in the 
kingdom. The total capital authorised is 41,877,0462., 
and the total number of passengers carried in 1901 was 
1,198, 226,758. The total receipts from passengers were 
5,735,444/.; from parcels and mails, 15,915/.; from animals, 
goods, and minerals, 6497/.; from all other sources, 
203,206/.; making a gross total of 5,961,062/. The total 
expenditure was 4,525,179/., and the net total receipts, 
1,435,883. The number of miles run by cars was 


123,176,561 ; the number of horses employed was 34,422 ; 
the = of locomotive engines 527, call 
cars 7184. 


Like many other arid regions, Nevada suffers at times 


the number of 





from serious floods, the spring flow of the rivers being 
always extremely large, whilst they are almost dry during 
the summer. As an example of this, the United States 
Geological Survey report that the summer flowof the Hum- 
boldt River is but7 cubic feet per second, whilst in spring 
its discharge reaches to more than 8000 cubic feet per 
a With a view 4 iy rowers nom —_ — 

or irrigation p the Geologi urvey have been 
examining the Rss ret of this river and of the Truckee 
and Carson Rivers, to ascertain whether it will be possible 
to construct storage reservoirs there capable of retaining 
the spring discharges of the streams for use in irrigation 
later on in the year. 


The Engineering Standards Committee will sit at the 
Institution of Civil Engineers, Great George-street, 
Westminster, on Tuesday, March 4, at 2.30 p.m., to hear 
evidence on the question of the standardisation of loco- 
motives and the specifications for the materials used in 
their construction. The confezence is to be attended by 
the leading consulting engineers, locomotive manufac- 
turers, and representatives of the Indian and Colonial 
Governments. The questions under consideration are: 
1. Is it desirable to proceed with the standardisation of 
locomotives? 2. If so, should this be a question of general 
design or only of component parts? 3. How far would it 
be of practical value to have standard specifications de- 
fining the quality of the materials u in locomotive 
construction ? 


Abt the recent general meeting of the ogee, Boiler, 
and Employers’ Liability Company, Limited, Mr. R. 
Longridge stated that during the last twelve months the 
company had suffered from many cases of damage to 
steam and gas engines from defects in material, which 
defects it would have been impossible to detect by the 
most minute inspection. With regard to boilers, there 
had been cases of injury from the admies‘on of oil or 
grease along with the feed water to the boiler, although 
attention had repeatedly been called to the danger of 
this procedure. The cases of injury to electrical machi- 
nery had been speciall us, One ine out of 
every nine insured by the company having broken down 
during the year. A large proportion of the mishaps in 
question were due to the ignorance or carelessness of the 
attendants. 

In view of the fears that have been expressed that the 
great steel trust will drive some of our steel works 
out of existence, ib is interesting to note that our 
makers have lately received large orders from the 
other side of the Atlantic. ‘Thus Messrs. Robert W. 
Hunt and Co., the well-known American inspectors 
of railway material, inform us that they have bsen 
commissioned to inspect 75,000 tons of rails purchased in 
Europe for the Mexican National Railroads. Of this 
total, 25,000 tons are to be rolled in England, and the 
remainder at Seraing, Belgium. The same firm are also 
inspecting 30,000 tons of rails ordered in Germany for the 
Louisville and Nashvi:te Railroad. The American rail 
mills, it = so full of work that to obtain early 
delivery it has been necessary to send this order oud of 
the country. 


A project for connecting the waters of the Orinoco, 
Amazon, and La Plata River systems is to be considered 
at a conference to be held at Rio Janeiro within the 
coming year, in accordance with a resolution adopted by 
the Pan-American Congrezs at Mexico. The purpose of 
the conference is to consider the practicability of openiv 
communication for freight boats, starting from the mout. 
of the Orinoco, in Venezuela, going down the Amazon River 
and its branches, and thence down the Paraguay River to 
Buenos Ayres. Whilst no explorer has passed over the 
entire route, the opinion is held that the plan is feasible. 
The waters of the Orinoco and Amazon now unite through 
the River Casiquiari, and one of the branches of the 





Amazon flows within a mile of a river of the P: uay 
basin. This latter is one of the affluents of the eira 
River, which nearly reaches to the low-level plains drained 


by the La Plata system. So long ago as 1772 a canal was 
actually dug through at this point large enough to take a 
six-oared boat. 

In a recent issue of the Railroad Gazette we find parti- 
culars as to a practical test of the relative values of oil 
and coal as fuel for boilers. The test was made by Mr. 
M. W. Stewart, Master Mechanic of the Rio Grande, 
Sierra Madre and Pacific Railroad, a line which is about 
to employ oil-burning locomotives on a largescale. The 
actual experiment was made with a stationary boiler 
rated av 53 horse-power and used for driving the engine at 
the Juarezshops. Fora — of 54 days this boiler was 
fired with coal, and then for a second period of 54 days 
with oil. Comparing the respective totals it appeared 
that about 116 imperial gallons of oil were equivalent to a 
ton of coal. The oil cost 3s. 1d. a barrel of 33.6 imperial 
gallons, whilst the coal cost about 233. per ton, or more 
than twice as much as an equivalent quantity of oil. The 
oil tank used was placed at a level of 10 tt. above the 
burner, sufficient head being thus obtained to force the 
oil into the atomiser, and the oil was heated by exhaust 
steam before it reached the burner. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A good business was done 
last Thuraday forenoon, and bear covering was said to be 
in, which kept prices firm. Scotch was called 
44d. per ton dearer, and hematite iron 6d. up, while 
eveland lost 1d. per ton. The settlement quotations 
were: Sco 53s. 9d.; Cleveland, 48s. 14d. ; hematite 
iron, 593. 9d. per ton. The day’s turnover was 35,000 
tons. The market was rather dull in the forenoon on 
Friday. Scotch warrants, which were not dealt in, were 





quoted 1d. per ton lower at 533. 9d. per ton cash 
sellers. Cleveland, after being done at 483. one month, 
left off 1d. easier at 47s. 11d. per ton sellers. Cumberland 
hematite iron, on th3 other hand, was 1d. better at 
59s. 9d. one month, with buyers over. The turnover 
amounted to about 8000 tons. In the afternoon between 
8000 and 9000 tons were dealt in. The tone was flat, 
Scotch warrants closed at 7d. ton down on the day at 
43s. 24d. per ton cash buyers, Cleveland 3d. per ton down 
at 47s. 64d. cash buyers, and Cumberland hematite iron 
down at 593. 6d. per ton cash sellers. The settlement 
yams were: 533. 74d., 47s. 9d., and 593. 74d. per ton. 

trong cables as to the condition of the iron and steel 
trades in America stiffened the tone and prices on 
Monday forenoon in the Glasgow warrant market. About 
15,000 tons made up the turnover in the forenoon. 
The best prices were not sustained up to the last, Cleve- 
land falling 34d. ton. No cash dealing took place 
in Scotch; but the month price both for it and for 
hematite iron was higher. In the afternoon about 
other 15,000 tons changed hands, and the market 
finished very firm, Scotch being up 74d. per ton on 
the day, and Cleveland 54. per ton. ‘Lhe settlement 
prices were: 533. 74d. per ton, 47s. 104d., and 593. 6d. 

r ton. The market exhibited renewed firmness on 
Tuesday forenoon, when about 12,000 tons were dealt 
in at a further advance in prices. Scotch warrants were 
dealb in at 54s. 1d. per ton cash, leaving off av 54s, 2d. 
per ton sellers, being an improvement of 3d. per ton, 
while Cleveland was done 3d. per ton up at 48s. 3d. cash. 


B.| Camberland hematite iron was unchanged av 59s. 74d. 


per ton buyers one month. Only 3000 tons constituted 
the afternoon turnover, and — finished a penny or so 
under the forenoon close, aud the settlement prices were : 
543. 14d., 48s. 14d., and 593. 6d. per ton. This forenoon 
the pig-iron market got quit of 80C0 tons o* iron. 
The tone was easier for Cleveland, which fell 2d. per 
ton. About 7000 tons changed hands in the after- 
noon, and the close was fairly steady. The sattlement 

rices were: 53s. 104d., 473. 104d., and 59s. 6d. per ton. 

he following are the quotations for makers’ No. 1 iron: 
Clyde, 66s. per ton; Gartsherrie and Calder, 66s. 6d.; Lang- 
loan, ye : omer yar thom 6d.; — hag a fore- 
going all shipped at Glasgow ; ngarnock (shipped ab 
Ardrossan), 66s. ; Shotts Pei oi ab Leith), 70s. 6d.; 
Carron (shipped at Grangemouth), 68s. per ton. Heavy 
transactions were pub through during the past week 
at advance of prices such as has not n known 
in the market for many a day. West Coast hematite 
irons were heavily dealt in, due more to scarcity of sellers 
than to a really active demand fcr them. The inspiriting 
cause of the upward movement continues to be the posi- 
tion of the trade in America, which daily gains in strength, 
and seems to be reaching a point which may possibly 
overcome all control, and flood Europe with a short, sharp 
burst of activity for promp$ delivery of all classes of 
iron and steel. Already the effect of this American 
position is felt in Germany, and works there are filling up 
with orders, Home industries, especially those of the 
Midlands, are daily becoming bricker, and foundries 
there have been buying freely, The number of furnaces 
in blast is 83, against 82 last week (one having been 
blown in at Langer Works), and 79 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 54,420 tons, 
against 54,920 tons yesterday week, thus showing for the 
past week a reduction amounting to 500 tons. 


Finished Iron and Steel.—It iz the fact that makers of 
finished iron and steel are already feeling the pinch of the 
advance in the price of pig iron ; many of them are badly 
off for work, and under the circumstances they look with 
dismay at any rise in the price of pig iron. A fairamount 
of business is reported to have been done lately in Scotch 
hematite iron at from 60s. to 61s. 6d. per ton for delivery 
over the next few months. Mexico and Canada are 
heavy buyers of black iron sheets. 

Sulphate of Ammonia.—This commodity is getting into 
more extensive use, and inquiries are being made and 
orders given for delivery during the next few months. 
Prices are getting firmer ; 117. 103. per ton is not an in- 
frequent quotation. The shipments at Leith last week 
amounted to 323 tons. 


Technical College Scientific Society.—At the last meet- 
ing of this society, Dr. W. Carrick Anderson, of the 
University laboratory, read an interesting paper on “The 
Structure of Cementing Materials.” He spoke of lime, 
gypsum, Roman, Portland, and slag cements, their com- 
position and relative properties, and summarised and 
com the experimental results obtained by Le 
Chatelier, Newberry, and Zulkowski in their researches 
on hydraulic cements. The paper was much appreciat d, 

Institution of Civil Engineers: Glasgow Association of 
Students.—The sixth general meeting of session 1901-02 was 
held in the Institution rooms, 207, Bath-street, on Monday 
evening, Mr. Andrew Home Morton, Assoc. M Inst. 
C.E., in the Chair, in the President’s absence, when Mr. 
J. Warrack, B.Sc., Stud. Inst. C.E., read a paper on 
“‘ Some Faults in Continuous-Current Armatures.” Ring 
and drum armatures and armature windings were dis- 
cussed, and the faults common to both types—viz., short- 
circuited coil, broken coil, bad joints, and earths, &c., 
were pointed out; and then the faults confined to drum 
armatures—viz., mistakes in connecting up, faults of core, 
and faults of commutator were dealt with. An interest 
ing discussion followed, and Mr. Warrack was accord 
a hearty vote of thanks for his paper. 





Persona —Mr. Arnold Kramer, M. Inst. C.E.. has 
opened an office at Norfolk House, Norfolk-street, elas 
where he will practice as a specialist in the use 0 
armoured concrete. 











Fes. 28, 1902. | 


ENGINEERING. 


293 

















BAR AND TUBE-STRAIGHTENING MACHINE 


CONSTRUCTED BY MR. SAMUEL PLATT, ENGINEER, WEDNESBURY. 
































WE illustrate on this page an hydraulic machine 
for straightening bars, channels, and tubes, recently 
constructed by Mr. Samuel Platt, of Wednesbury. 
As shown, the machine consists of a table mounted 
on two rigid standards. This table is strongly ribbed 
below, and at the back is turned up at right angles, 
as shown. In this vertical portion of the table is a 
planed V-groove, in which slide the bearing blocks 
ys eg 2 the bar being straightened. The hydraulic 
cylinder is bolted and keyed to the front of the 
table as shown. The ram of the hydraulic cylinder 
is 54 in. in diameter, and has a 9-in. stroke. The 
head of the ram is guided by a projection fitted into a 
planed Y/-groove in the table. A counterweight, fitted 
as shown, returns the ram, on the regulating valve 
being opened to exhaust. This regulating valve is of 
phosphor bronze, and is canned on the top of the 
cylinder. The hydraulic arrangements are designed 
for a working pressure of 1500 lb. per square inch. 
The work being straightened rests on two bearing 
rollers, which enable it to be readily moved on as 
the process of straightening proceeds. The machine 
weighs 3 tons 4 cwt. 





PORTABLE ACETYLENE GAS 
GENERATOR. 

Wuittst in France much attention has been paid to 
the attempt to render acetylene more practicable for 
such purpose as the lighting of railway carriages, by 
dissolving the gas under pressure in acetone or other 
solvents, we have on this side of the Channel as yet 
done little in this way, though the production of 
acetylene by acting on calcium carbide with water has 
taken a considerable extension. In the case of fixed 
plants most of the difficulties have been overcome, and 
makers are now directing their attention to the con- 
struction of portable plants, which can be used for 
lighting up contractors’ works at night. On this page 
we give an illustration of a portable acetylene gas 
 evnatge of this character, recently brought out by 

fessrs. Lockerbie and Wilkinson, Limited, Birming- 
ham, The apparatus is about 10 in. in diameter and 
2ft. 6in. high to the top of the globe. It is very 
portable, is easily manipulated, and will stand a fair 
amount of rough usage without the light being affected 
to any great extent. 
necessary to fill the apparatus with water, through 
a lip at the top, up to the level of the top of the 
lip, the water tap shown under the lip being 
closed and the gas tap at the burner open during the 
operation. When once filled, it is only necessary to 
add a small amount of water from time to time, to 
make up for what is used in generating the gas. The 
operation of filling completed, the cap on the lip is 
replaced and screwed tightly down, the carbide-holder is 
then removed from the chamber shown at the bottom of 
the vessel, is charged with carbide, and replaced in the 
chamber, The gas tap is then shut and the water tap 
under the lip partially opened. This latter allows the 
pte to pass to the top of the carbide, and the gas 
thereby generated passes to the upper part of the 
&pparatus, and from there to the burner as re- 
Paes The gas tap is kept open while the apparatus 
1s Me ing Glled with water to allow the air to escape. 

he generation of gas is regulated by the water 


When first started, it is’ 





tap so that the ‘apparatus can be made to give a light 
of 50, 75, 100, cr 150 candle-power, as may be required. 
A safety valve is fitted, so that in case there should 
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be accidentally any leakage of watcr to the carbide’ 
all undue pressure is prevented. 

The apparatus should, we think, prove useful to 
contractors and for outdoor work. 





Russian Raitway Procress.—The extent of new rail- 
way opened in Russia during the ten years ending with 
1900 inclusive was as follows: 1891, 78} miles ; 1892, 
miles ; 1893, 11208 miles ; 1894, 14023 miles ; 1895, 1256 
miles ; 1896, 15052 miles; 1897, 15864 miles ; 1898, 1898; 
miles ; 1899, 21(94 miles; and 1900, 2934? miles. 





ELECTRICALLY-DRIVEN WELL-PUMP. 

WE illustrate below a convenient form of elec- 
trical pump which has recently been constructed 
by Messrs. Merryweather and Sons, of 63, Long 
Acre, London, W.C., for water supply at a large 
factory in the Midlands. It will be observed that 
the use of gearing is avoided, the pump being driven 
direct by a vertical shaft revolving in the well. The 
pump is of the “ Hatfield” type, described and illus- 
trated by us in our issue of May 7, 1897: it is con- 
structed with three barrels in one casting placed sym- 
metrically around the vertical crankshaft, as shown in 
the plan, and the working parts are enclosed, the casing 
forming an oil bath to insure efficient lubrication. The 
pump is placed at a depth of about 70 ft. from the sur- 
face, but as the water rises at times nearly to the ground 
level, it has been arranged that in case of necessity the 
pump may be raised without the employment of tem- 
porary pumps to lower the water level. The rising 
main from the pump encloses the revolving shaft, suit- 
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able bearings being placed at intervals, and the shaft is 
made in lengths, each having a square at the bottom 
fitting in a collar on the shaft below. When it is 
required to raise the pump, the sen tear and motor 
are removed, and then the whole apparatus may be 
raised, each length of pipe with its accompanying 
length of shafting being withdrawn as it reaches the 
surface. When it is required to replace the pump, the 
operation is reversed, and the position of the pump in 
the well is controlled by the provision of a cone, shown 
in the engraving, which acts as a guide to the suction 
pipe as this is being lowered. The motive power is 

rovided by an electrical motor which is connected 
Birect to the vertical revolving shaft, and the whole 
arrangement offers several advantages over ordinary 
treble - barrel well- pumps. The pump runs at 300 
revolutions per minute, and is designed to raise 1000 
gallons of water per hour. 
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INDUSTRIAL NOTES. 


TuE review of the state of the labour market in 
1901, by the Labour Department of the Board of 
Trade, recalls the fact, in making the comparisons, 
that employment was exceptionally good in 1899 
and in the early part of 1900. In the latter year 
employment was good on the whole, but there was a 
Sontine as compared with 1899. Last year there was 
a further decline as com d with 1900, but the 
proportion of unemployed members of trade unions 
was below the average of the last ten years. The 
mean average of unemployed in 1901 was 3.8 per cent., 
in 1900 it was 2.9 per cent, and in 1899 only 2.4 per 
cent., while the mean average for ten years, 1892 to 
1901 inclusive, was 4.6 per cent. 





The returns relating to coal-mining, which cover 60 
per cent. of the entire coalfields of the United King- 
dom, show a decline in the time worked as compared 
with 1900 in all the important coalfields. But the 
average number of miners employed show an increase 
of 4.6 per cent. in pits covered by the returns. From 
1895 to 1900 there was a steady rise in the number 
of days worked—from 4.74 per cent. in 1895 to 5.47 
per cent. in 1900; in 1901 the proportion fell to 5.12 
per cent. In South Wales ne eambeiahiee the 
average was pretty regular, and in Durham also; in 
Northumberland there was a gradual rise ; in Scot- 
land there was but little variation. The fluctuations 
were greatest in Yorkshire, Lancashire, Cheshire, 
and the Midlands. It is pointed out that the fi 
given do not imply that the whole of the miners 
worked the high average of time recorded, but that 
work in the mines was carried on during the time 
specified. 

The returns relating to iron mines and open works 
cover a large proportion of the whole, some 15,300 
men being employed therein. They show a decline, 
in 1901, in the total employed, and in the average 
time worked. In the four years 1896-99 the average 
number of days worked was from 5.72 to 5.76 per 
week; in 1900 it fell to 5.65 days, and in 1901 to 
5.58 days per week. The variations in the several 
districts were but trifling during the last six years. 





The figures relating to the production of pig iron 
show a decided decline in 1901. The number of 
furnaces in blast in 1896 was 346; in 1897 and 1898 
it was 352 and 353 respectively ; in 1899 the total 
was 379; in 1900 the number fell to 368, and in 
1901 to 307. The average number of men employed 
was about 21,600. 

In the iron and steel works, about 200 in all, the 
returns cover 175, the figures being given for the four 
last yeare. In 1898 the number of men employed was 
71,241; rising, in 1899, to 75,373, and in 1900 to 
76,446 ; then it fell to 74,857, in 1901. Although there 
was this decline in 190], the average was higher by 
578 men. 

In the tinplate industry, the decline which set in 
during 1900 was arrested in March, 1901, and employ- 
ment steadily improved up to the end of the year. 
The average number of mills in operation in 1896 
was 318 ; in 1897 and 1898 the total was 323 and 322 
respectively ; in 1899 it rose to 381, in 1900 to 384; 
ree in 1901 the total fell again to 343. The tonnage 
of exports is given. 





In the engineering and metal trades’ groups of 
trades, the proportion of unemployed rose from 2.4 
per cent, in 1899 to 3.8 per cent. last year. In 
the shipbuilding trades the proportion increased from 
2.5 per cent. in 1900 to 3.7 per cent. in 1901. The 
latter was, however, lower than the percentage in 
any year from 1891 to 1898. On the whole, this 
industry was tolerably active in 1901. 

Employment in the building trades declined in 1901. 
The proportion of unemployed union members in the 
societies a 3.7 per cent., as compared with 
2.5 per cent. in 1 Last year’s proportion was the 
highest since 1895. 

Te the printing and bookbinding trades there was 
an increase of are RE from 4.2 per cent. in 1900 
to 4.5 per cent. in 1901. The proportion last year 
was the highest since 1895. 

In the textile industries Se hap was slightly 
better in the spinning branch of the cotton trades in 
1901 than in 1900, but in the weaving branches it was 
not quite so good. 1n the woollen and worsted trades 
employment was better than in 1900, The estimated 
total employed was about 97,000. In cotton-spinning 
mills the average proportion on full time varied from 
96 to 83 per cent. ; in weaving factories from 90 to 70 
per cent, ; in the woollen trades from 90 to 69 per cent: 

The average number employed in dock and riverside 
labour in London was greater in the first nine months 
of 1901 than in the corresponding period of 1900, the 
average being 16,454 in 1901 and 15,530 in 1900; but 
there were t fluctuations. icultural labourers, 
on the whole, were well employed in 1901. 





The mean proportion of unemployed union members 





from 1892 to 1901 inclusive was 4.6 per cent. The 
highest percentage was in 1893, when 7.5 per cent. 
were unemployed ; the lowest in 1899, when only 2.4 
per cent. were returned as unemployed. In the engi- 
neering and metal trades the lowest average was in 
1889—only 2.4 per cent.; the highest in 1893 and 
1894, when it was 9.1 per cent. the shipbuilding 
trades the highest was in 1893, when 16.3 per cent. 
were unemployed, the mean average for ten years 
being 8.4 per cent. 





The report of the Boilermakers and Iron Ship 
Builders states that there has been a greater dearth 
of orders booked this year so far than in any of the 
five preceding years at the same period; but this must 
not be taken as an indication of what may be in store 
in the near future. It adds : *‘ Our hopes of improve- 
ment are not yet dead. Signs of depression are not 
wanting, but there is still a large amount of work on 
hand yet to be completed.” The cry of decadence is not 
favoured by the society’s executive. The report notes 
that a Glasgow firm has secured the contract for a great 
railway viaduct over the River Barrow, South of 
Ireland, although Amegican and Continental firms 
keenly competed for it. It derides the policy of ad- 
vertising foreign firms to the dieadvantage of British 
workmen. The monthly returns show a reduction on 
the funds from 4909 to 4541 in the month. On dona- 
tion benefit 1770—in the previous month 2287 ; cards 
of travel and signing vacant book 357—previous month 
371; on sick Tonotit 1662—previous month 1518; 


gures | superannuation benefit 752—previous month 733. The 


weekly expenditure was 1815/. 6s. 5d., a decrease of 
127, 1s. 9d., as compared with the month previous. 
The number of members increased by 108 in the month. 
Two votes have been taken: (1) as to the election of 
representatives to the Trades Congress, and (2) as to 
affiliation with the Labour Representation Com- 
mittee; there are two others pertaining to the 
society’s own matters. Rules are printed as to loans 
from the superannuation fund for the purchase of 
houses—no member to borrow for more than one 
house ; limit of loan to be 500/. But if the 500/. will 
purchase two cottages standing together, the loan to 
be granted as for one house. 





The newly-formed ‘‘ Association of Trade Union 
Officials’ propose to establish a ‘* Labour and Trade 
Union Club,” so as to provide a central meeting place 
in London, to confer when provincial members visit 
London, and otherwise. The circular setting forth the 
objects of such a club, and its advantages, solicits in 
subscriptions or guarantees the sum of 1000/. asa start. 
It is signed by thirteen well-known names in the 
labour movement, four of whom are from the provinces. 
The Association has published two pamphlets, one 

iving an account of the origin and purposes of the 
ociation. The objects in brief are: To promote 
and facilitate the interchange of ideas; to protect 
the interests of the members; to discuss labour ques- 
tions ; to collect and publish information; and to afford 
assistance to members, and to their families in case of 
death. It is intended to establish a labour library, 
which is a most laudable idea, ag no such library is in 
existence. The other pamphlet is by Dean Kitchen, 
on the relation of trade unions to co-operation. The 
author regards trade unions as a means of *‘ defence,” 
while co-operation denotes ‘‘ advance.” 


The Blackburn Picketing Case proceeds slowly. 
On the 18th inst. an application was made before the 
Vice-Chancellor of the Chancery Division of Lancashire 
for an order on the plaintifis to produce books of 
account as to wages, &c., for the twelve months prior 
to June 26, 1901. There was also an application by 
the plaintiffs for an order upon the ddtintaate to give 
further particulars of certain allegations in their de- 
fence. The Vice-Chancellor stated that the applica- 
tions, as on previous occasions, would be heard in 
private. Itis to be regretted that the hearing is not 
public, as the matter is of general interest. 


In the Wolverhampton districts the reports as to 
the iron trades are described as encouraging. Good 
orders have been secured for railway work, bridge- 
perurans = and other classes of iron and steel. Foreign 
agents having advanced their quotations for iron and 
steel, local producers have been able to secure higher 
rates for the orders coming to hand. Tube strip and 
hoop iron have been in more active demand ; galvanisers 
have been buying heavily black sheets, so that prices 
have advanced 2s, 6d. per ton. The complaints are 
that raw material is scarce, furnace owners having 
booked forward to the full extent of. their output. 
Marked bars are firm at quoted rates, and the better 
qualities of unmarked iron command full prices, and 
steel generally maintains its quotations. In the 
returns to the Board of Trade steel-smelters are 
reported to be working full time, while employment 
at the mills and forges has improved. Electrical 
engineers continue busy generally. The other engi- 
neering and allied industries vary ; engineers report 
employment as moderate ; ironfounders, boilermakers, 





bridge and girder constructo-s, tankmakers, gasholder 
erectors, smiths, and strikers report trade as good; 
cycle and motor makers me a improvement. The 
malleable ironworkers at Walsall report improvement, 
At Coalbrookdale and Madeley most branches are 
slack—on short time many of them. In the hardware 
industries employment varies somewhat. In eleven 
branches trade is still good ; in thirteen it is moderate ; 
with ironplate workers, chain and block makers, and 
strikers, it is moderate in the outlying districts, It 
is slack in three branches. Improvement is reported 
in six branches. Anvil and vice makers report no 
improvement. In twelve industries employment is 
reported to be quiet. In none is there a complaint of 
serious slackness, which is an encouraging sign. On 
the whole, the position is favourable, and the outlook 
is encouraging. 





In the Birmingham district the reports are that 
business in the iron trades is still improving, the orders 
being larger and more regular. The recent increase in 
the price of German and Belgian materials has had a 
beneficial effect upon home trade. Besides which 
there has been a reduction in railway rates for carry. 
ing coal, so that the cost of production is reduced. 
The producers of unmarked iron, who had been under 
a cloud, are now said to be doing well, securing ad- 
vances in prices. The price of pig iron has also in- 
creased, and steel is in better demand. Altogether 
the iron and steel trades have improved. General 
trade in the district is fairly good. In branches of 
trade unions with 18,140 members only 653, or 3.6 
per cent., were reported to be unemployed, as compared 
with 3.5 per cent. a month ago. Ten branches of the 
engineers report trade as moderate, one as good ; iron- 
founders, smiths, and strikers as moderate; pattern- 
makers as quiet ; toolmakers as bad. Electrical engi- 
neers and cycle manufacturers report trade as good, 
motor makers as fair. Engineers report trade as good 
at West Bromwich, and moderately good at Coventry ; 
cycle makers as good at Coventry and Redditch. In 
the brass and copper trades employment is said to be 
moderate. In the other iron, steel, and metal trades, 
eleven branches report trade to be good ; ten as mode- 
rate; two as bad; two other branches in outlying dis- 
tricts as moderate. In the finer metals some report 
trade as moderate, others as quiet. On the whole the 
position is very favourable, and the outlook far from 
discouraging. The bedstead makers and file-cutters 
complain most; none of the other industries = 
trade to be bad. With these two exceptions employ- 
ment may be said to be fair in all these trades. 





General improvement is reported in the position of 
both the engineering and iron and steel trades through- 
out Lancashire. In mostof the engineering branches 
there has been more inquiry, and in structural] work 
more work has been given out than for some time 
past. Machine-tool makers have more work offering, 
while general engineers are better off for orders than 
they have been. Meanwhile electrical engineers and 
locomotive builders are fully engaged and will be for 
some time ahead, irrespective of new orders. The only 
sections that are really badly off for work are the textile- 
machine makers, with whom work is stili very slack, 
although a slight improvement is reported in connec- 
tion with new mills erected, or in course of erection. 
Boilermakers are still fairly busy, and ironfounders 
moderately so. A strong upward movement in prices 
has been manifest in the iron trades, due to active 
inquiries and to more buying. The general condition 
of trade in the Manchester and Salford district is by 
no means good, for in trade union branches with 
24,641 members 6.7 per cent. were unemployed, as 
compared with 6.1 per cent. in the previous month. 
Engineers, boilermakers, and machine workers report 
a as moderate, ironfounders and brassworkers as 
bad, filesmiths and sheet-metal workers are busy, some 
other sections are slack. In the Oldham district 
engineers report trade as bad, but patternmakers, 
irongrinders, ironfounders, gasmeter makers, an 
brassworkers as moderate. Engineers are fairly well 
employed at Bolton, but some allied branches are slack. 
In other large districts the reports vary, but generally 
they are unfavourable. 


The second annual conference of the Labour Repre- 
sentation Committee took place at Birmingham last 
week, and was attended by a large number of delegates. 
The total number of paying members was reported to 
be 456,000 of the unions represented. The President of 
the Conference made some curious mistakes in his 
opening address, one being that the Mines Regulation 
Acts were in 1882, whereas they were passed 
ten years previously—in 1872. The only Act of the 
kind in 1882 was a small measure to amend the Metal- 
liferous Mines Act of 1872. He was also inaccurate 
as to. the origin of the Labour Representation League. 
The resolutions dealt with matters pertaining solely to 
questions affecting labour from an industrial and social 

int of view, rather than from a national standpoint. 
The working classes, after all, form but a section of 
the whole people, though the largest section ; and 
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they seek only class legislation, they repeat the folly 
of past generations. 





The strike riots in Spain must not be taken to 
represent merely an industrial conflict ; it is a political, 
social, and, to some extent, a religious movement, 
the general strike being only the immediate cause of 
the outburst. The report that the trades of England 
had contributed largely to the funds of the strikers 
is not true. The trades have not as yet sent any 
contributions. What funds have been sent must have 
been from political emissaries in this country—persons 
seeking a political, not an industrial, revolution. 
The whole business is sad enough, but labour unions 
must not be saddled with the tame of originating the 
crisis, or causing the bloodshed which has taken place 
as a consequence. 

The Parliamentary Committee of the Trades Union 
Congress have come to a decision respecting the action 
to be taken in respect of the recent decisions in the 
House of Lords: 1. As regards picketing, it is simply 
proposed to restore in its essence the Act of 1859, 
making ‘‘peaceful persuasion” lawful. As regards 
the security of trade union funds, they propose to 
make trade unions dual bodies under the Trade Union 
Acts and under the Companies Acts; an absurd pro- 
posal and an impossible one. 





The Government have decided to reinstate the two 
postal employés who were dismissed ten years ago, 
more or less, in connection with the postman’s strike, 
the ostensible reason being the issue of a circular to 
Members of Parliament respecting the inquiry, insti- 
tuted on the motion of Lord Compton, into the alleged 
grievances of employés in the postal service. 





The Blackburn strike has ended after a struggle of 
40 weeks. It arose out of complaints of bad material, 
and reductions in wages alleged to have been caused 
thereby. 





The Amalgamated Society of Farriers sued a banner- 
maker last week in the Shoreditch County Court for 
damages. The Deputy Judge, Mr. Pitt Lewis, K.C., 
gave judgment in its favour for 4/, This was a case 
of a union suing, not being sued. 


The severe illness of Mr. Thomas Burt, M.P., is 
causing the greatest anxiety among his friends. Few 
men have won a higher position in the House of 
Commons than the Morpeth miner, 








The unemployed question is —— utmost 
gravity in Germany, Austria, Italy, Igium, and 
pain at the present time. The United Kingdom is 
less affected in this particular than all other European 
countries, in spite of a prolonged war. 





_ Great CenTRAL RatLway.—In our recapitulation, pub- 
lished last week (page 247), of the number of locomo- 
tives upon the twenty principal English, Welsh, and 
Trish railways at the close of 1901, it was stated 
that the Great Central was still hiring a large number 
of locomotives, although it had considerably increased 
its stock of engines in the second half of last year. 
We have since received the official report of the speech 
of the chairman of the company (Mr. A. Hender- 
son, M.P.), at its recent half-yearly meeting, and we 
learn from the interesting statement made by the hon. 
entleman that since the close of last year she number of 
ired engines has been reduced, and that the company 
has now only two on hire. At the commencement of 
1901 the number of hired engines was 41, and the com- 
pany has effected considerable savin through having 
more engines of its own. We further learn that the coal 
used in the locomotive department of the Great Central 
in the second half of last year cost 3s. 9d. per ton less 
than in the corresponding period of 1900, the saving 
effected in consequence being as much as 48,2387. The 
= engines recently iheael upon the system are of a 
eavier and more powerful type, the loads drawn being 
largely increased without any diminution of speed. The 
company’s new passenger engines are also able to deal 
with much heavier loads; the company thus avoids the 
expense of assistant engines upon some of the heavier 
parts of the line—viz., between Manchester and Dunford, 
and Sheffield and Dunford. To meet the growing tend- 
ency to accelerate the working of goods and fish traffic, 
engines of new design are now on order which will be 
capable of taking greater loads more cheaply and at 
increased speed. The company has for some time had 
under consideration the construction of some 30-ton 
steel trucks on bogie carriages, and the directors 
have determined to Ee this class of truck a fair 
trial; they are acco ngly about to place an order 
for some of them. It is thought that it will not 
be safe to intermingle these larger trucks with trucks 
of a carrying capacity of 8 or 10 tons each, and 
for coal-carrying ab some of the collieries served by 
the company their height will be too great to allow of 
their pms under the colliery screens, while none of 
the collieries have weighing machines capable of taking 
peg ot5 8 Bin: inege pment It-is hoped, however, 
t otive pur a moderate number of 30-ton 
trucks can be used to adraahige. “ 


ON EXPLOSIONS OF STEAM PIPES DUE 
TO WATER-HAMMER.* 

By Mr. C. E. Stromeyer, M. Inst. C.E. 
_ Since the Board of Trade Commissioners began to 
inquire into explosions of steam vessels seventeen y: 
have elapsed, and fifty cases of steam-pipe explosions due 
to water-hammer action have reported upon by 
them. In nearly all these cases the explosions were 
brought about as follows : 

The steam pipes connecting a set of boilers generally 
consisted of a horizontal length ending in a vertical bend 
(see Fig. 1). One boiler would be out of use, and its 
bent steam pipe ‘would be full of condensed water, the 
lower part of which would be cool, while the top surface 
in the vertical bend would be in contact with high- 

ressure steam of the other boilers and would be hob. 

team would now be raised in the disused boiler, and, 
before opening its valve, the attendant beste ge the 
drain-cock of the pipe to let out the conde water. 
Then, as soon as the water-level had sunk below the top 
of the horizontal pipe, the steam in the vertical pipe 
would rush into the small channel thus formed, and, 
having access to the portion of cold water near the valve, 
condensation would produce a powerful inrush of steam, 
which would sweep up waves of water, as shown in 
Fig. 1, According to most accounts of such accidents, 





pointed out by Dr. A. Ritter,* that waves are undulatory, 
while a pressure wave implies at least the possibility of 
absolute discontinuity of motion—i.e., that a particle of 
matter may have its velocity — with absolute 
suddenness by a definite pressure. According to Saint- 
Venant,} the pressure in a bar travels at a uniform 
velocity ; and, as far as the pressure extends, the bar will 
shorten ; hence he finds a velocity for the propagation of 
the pressure which agrees with the velocity of sound ; but 
he does not deal with the shape of the front (as it were) 
of the pressure-wave, nor does he say whether the 
pressure pow suddenly or only fairly suddenly, and it 
might well be that a gradual pressure might travel as fast 
as sound, while a very sudden pressure might have another 
velocity. In 1871 Dr. John Hopkinson read two papers 
before the Society on the conditions under which wires 
can be ruptured by a falling weight, while Dr. A. Ritter’s 
pee deals with adiabatic expansion ; in both papers the 
leading idea is the same—viz., that the pressure can be 
estimated by a comparison of the velocity of the object 
* a whole with the velocity of the pressure-wave in the 
object. 

Dr. Hopkinson considers that pressure waves travel 
with the velocity of sound in the wire, while Dr. Ritter 
suggests that these two velocities may be the same, but 
gives no very precise proof. Dr. Hopkinson seems to have 
overlooked the point on' which Dr. Ritter insists—viz., 
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this commotion is so intense as to shake the steam pipes 
violently, and in a few seconds they or their valves are 
shattered. We have here three very complicated prob- 
lems to consider: the rate of condensation of steam, the 
wave-making power of the in-rushing steam, and the 
intensity of the resultant water-hammer. It is only with 
the last of these problems that I can deal in the present 
paper, though it is represented by only a small number 
of steam-pipe explosions. 

Imagine a single boiler connected to a pipe, as in 
Fig. 2, leading to an engine (in this case a steam 
hammer) ; imagine water to be collected in the steam 
pipe near the boiler, and that the engine valve is partially 
open ; then, on opening the boiler far gdagied the plug of 
water in the pipe near the boiler be shot along the 
pipe to the engine, and either smash the valve or close it 
and smash the pipe or valve chest. This action would 
also take place if all the valves and pipe joints were so 
tight that a vacuum existed above the water pocket. 
Then, again, on opening the boiler stop-valve, the plug 
of water would be shot along the pipe to the engine, an 
would shatter the end of the pipe. 

To understand the action of the water-hammer, we 
have to study the question of an elastic blow ; this has 
been done by many mathematicians, mage M. de Saint- 
Venant, whose view that the velocities of sound waves 
and pressure waves are the same has been generally 
accepted, but he does not help one over the difficulty 


that the b car yew of a pressure wave in a prismatic bar is 
— lent of the length of the bar. Dr, Hopkinson’s 
ormula is 


sn = V- E/y_, ~#(at—2) 
Tension ee (2 er} 


He made some very very valuable experiments, which 
prove one of the points on which both investigators 
Insist—viz., that the greatest stress is first experi- 
enced not at the moving end, ¢.¢., near the falling weight 
or persion | ne me but at the fixed end. These experi- 
ments will be dealt with later. 

The problem of water-hammer will be considered on 
the lines followed by Dr. Ritter. It is a very common 
experience at country stations to see a js train either 
pave Denes to rest or being set in motion by the engine. 
In ea yoo mye the trucks are in pep rap and ~_ 
coup) ; the engine starts, moving with a velocity 
V, whieh, for a few seconds at least, may be considered 
constant. The engine at first pulls only the first truck, 
which acquires the velocity V ; engine and truck No, 1 
move together at this velocity. till the second chain, an 
elastic body, is pulled tight, and, on the principle of the 
elastic blow, the second truck at once attains the velocity 
V; truck No. 1 would at once come to rest were it nob 
being moved on steadily by the locomotive. Then, with 
a succession of bangs (elastic blows), the perce pe dha 
one after another, acquire the velocity V until the whole 
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train moves with this velocity. Now, it will be noticed 
that the wave of percussion travels along the train at a 
much greater velocity a? than the locomotive or the 
trucks are moving. he reverse phenomenon always 
happens when the locomotive decreases its speed wi 
moderate suddenness, and naturally also when coming to 
rest; but in these cases, of course, it is the buffers and 
not the couplings which have to bear the blows. Under 
favourable conditions one may occasionally notice a re- 
flection of the pressure-pull wave from the last truck, 
particularly if it be an empty one, because the pull be- 
tween the two last trucks is in excess of the wheel friction, 
and imparts to this truck a velocity 2 V ; this is imparted 
to the next truck, and soon, and we thus hear first a wave 
of successive blows travelling along the train from the 
engine to the last truck, and then travelling back again. 

Suppose that the chains and buffers are elastic, as with 

nger cars, and suppose also that there is no wheel 
riction, while the energy expended sd the locomotive is 
just sufficient to keep it moving steadily at the velocity V, 
in spite of the ever-increasing load ; then, when the wave 
returning from the last car reaches the front end, the 
whole train will be moving with a velocity 2 V. The 
locomotive is still expending energy, and will now at once 
acquire the velocit: V; a new wave transmitting this 
velocity will travel to the tail end, and on its return will 
impart a still higher velocity to the locomotive. Thus a 
steady pull of a locomotive accelerates the train in jerks. 
Similarly, with a gas explosion in a pipe, although the 
combustion may be steady, the pressure ought to rise ia 
jerks. This conclusion, leading to a questioning of the 
second law of thermodynamics, seems to have been Dr. 
Ritter’s chief objective ; but he also deals with Dr. Hopkin- 
son’s theory, that the pull on a wire is twice as great at 
the fixed end as at the loose one. If Dr. Ritter’s views 
are correct, and there can be little doubt about them, the 
explosion of a gas in a tube should be a musical note of 
rapidly increasing pitch, which, under favourable condi- 
tions, might be recorded in a phonograpb. 

The problem of the elastic blow can be illustrated as 
in Figs. 3 to 6. 

In Fig. 3 we have a number of small blocks 1, 2, 3, each 
one of the mass m, and to each is attached a weightless 
spring, the length of the block and spring combined being 
(¢ + a) when in an uncompres condition, while when 
compressed to the length / the pressure exerted by the 
springis P. These blocks rest on a perfectly frictionless 
surface, from which catches project at distances /; these 
catches are to be successively withdrawn, the interval of 
time between each withdrawal being ¢. In Fig. 3, the 
first catch has just been withdrawn, but the block has not 
yet moved. In Fig. 4 the spring of block 1 has extended 
to its full length (2 + a), the time required to do this 


being H / 2 e> while the velocity imparted to the 


block and spring in this time is V = ,/*~%. After a 
m 

lapse of time ¢, the first block will have travelled to a 

distance 


x, /a.m P.a T 
= 7{ 4? = eae fee: | 
Ly=t+a+ V(t ig ) ta/ +1 a( 5 ) 


After a lapse of two intervals of time (2 ¢), the first block 
will have travelled to a distance 


P.a T 
Ly =93¢. = +1- —-1), 
J*: «(3 -1) 
while block 2 has travelled a distance L,, the increased 
distance between the two being 


Le r.¢@ 
L=t,/ 28. 


After lapses of n intervals of time » blocks will have 
been released, and will be separated from each other 
by distances L. As there are now no external forces 
acting in these blocks, they will continue to occupy their 
relative positions, and may therefore be looked upon as 
one object. : 

Before inquiring into the question of speed, it is 
desirable to explain the meaning of the product P.a; 
this is twice the energy stored up in the spring, and, as 
regards any of the above results, it is clear that ib makes 
no difference whether P, the pressure of the spring, is 
conatant until spring 1 leaves block 2, or whether it 
gradually diminishes to nothing, when separation takes 
place, that being the case illustrated above; nor is it 
necessary that separation should take place, provided 
only that the total energy expended by the spring is 
ES. Assuming now that separation does not take 
place, and that the pressure P diminishes to O, then 


‘Pa 
L=a='A/ 
m 


This is true, however small we make the distance (/ +a), 
rovided ¢ is reduced in proportion ; nor does it make any 
ifference if, instead of a block and spring, we use elastic 

blocks in contact with each other. Thisis, of course, the 

case of a long elastic bar or plug, which is the subject we 
wish to deal with. 
In such a bar, P is the pressure exerted when a length 

1 + ais reduced to/; in other words, P = BE ‘ where E 


is the modulus of elasticity, and the bar is supposed to 
have unit cross-section. tm bs the mass of a bar of 
the length (/ + a), “# being the mass per unit of length, 
then we have 


~~ 
=f. (l = a a Sl 
m=-,(l + a)and V V eres 


oe 


h.E* 





where V is the velocity of propagation of a pressure- 
wave in the plug. : 

That this is true for the whole bar of unit length, 
as well as for its individual parts, is easily shown. 


th | The shortening of a bar of unit of length, under a pree- 


sure P, is r. The work done, or energy stored, is 
E per unit cross-section, and this is equal to the 
product YS # | which leads to identically the same result 


asabove, and which means that the energy stored in a 
stretched or a compressed bar when stationary is equal 
to the vis viva of the unstrained bar when released and 
moving. : ; 
We Sisis now to ascertain the velocity W with which 
the pressure wave travels along the bar. It will differ, 
of course, according as to whether we deal with the 
length / of the shortened bar, or with / + aits natural 
length ; for the time ¢ is the same in both cases. This 
time has already been determined under the conditions 
that when free successive elastic blocks are just touching, 


then a 
ae m 
Vy ry 


and W the velocity with which the pressure wave travels 
in the unstressed bar is 


L+ta_lt+a P.a_E p2 EK 
Ww = = Sade te a ° és ‘ 
t a a/ m P H.u Vi 
This, as is well known, is the velocity of sound in an 
elastic bar, E being the dynamic modulus of elasticity, 
and « the mass per unit of length and cross-section. 
W_tl+a /P.a m _E 
putes jee Vis FF 
We are now in possession of the principle which governs 
the phenomena of blows. 

Suppose that a bar of steel of 1 in. sectional area were 
dropped on a rigid anvil with a velocity V of 10 ft. per 
second, then, as 

W = 4/80,000,000 . 32:9 fe. . 12m. — 294,000 in, = 


~ 0.277 Ib. 
17,000 ft. per second, we have 


¥. 10 
P => ° —_ = ° -= . =. 5 
E w 30,000,000 i7, 17,650 1b. = 7.9 tons 


_ Ib will bs noticed that the pressure of the blow is quite 
independent of the length of the bar. If a rod moving 
with a velocity V comes in contact with a solid, its front 
end is, of course, brought to rest at once, but its tail end 
is still moving forward with a velocity V until the pres- 
sure wave has reached this point; then the whole bar is 
at rest ; but an instant later the tail end is moving off 
again with a velocity V due to the pressure P, and a 
wave of negative-velocity is now travelling towards the 
anvil. As soon as this is reached the whole bar is 
travelling away from the anvil with a velocity V. This 
is a simple case of an elastic blow. 

We have already found the pressure of a blow. The 
duration of a blow is equal to the time which the 
pressure wave takes to travel from one end of the bar to 
the other and back again. In the above case 
Se i). a | 
™ W ~ 17,000 ~ 8500 
The duration of the b!ow is therefore independent of the 
velocity of the moving object. : 

We can now inquire into Dr. Hopkinson’s three experi- 


ments. His wires were suspended from a beam (see 
Fig. 7), their tenacity appearing to have been 54,400 lb. 





UY second. 
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and 80,000 lb. He assumed the modulus of elasticity to 
be 25 millions, whereas 30 millions is bably more 
correct for iron and steel. Weights of 56 1b. and 61 lb. 
were attached to the bottom of each wire, and, at some 
little distance above, a clamp weighing 1 lb. 10 oz. (no 
details were given in the first experiment) was firmly 
attached to each wire. Weights of 7 lb., 16 1b., 28 Ib., 





and 41 lb. were dropped on this clamp from vari 
heights. A velocity ¥ would be imparted to the in 


producing a pull, P = E a both above and below the 


clamp ; the upper pull would travel to the point of sus- 
pansion and would be reflected downwards ; at this point, 
therefore, and as far as the return wave has travelled, 
the pull would be twice as great as at the clamp. If, 
therefore, P was just not intense enough to tear the wire 
near the clamp, it might be intenee enough to tear it cloze 
to the beam, the velocity V, which would produce rupture 
indifferently either at the top or bottom, would in the 
first experiment be 


y = 54,400 . 17,000 
30,000,000 


corresponding to a height of fall of 14.8 ft. 
In the second and third experiments we have 


V = 45.3 ft., height = 32 ft. 


De. Hephinere “tg the observed heights, and he also 
corrects these heights on the assumption that the blows of 
the falling weights on the clamp were plastic ones (see 
column 3 below) ; itis, however, more reasonable to suppose 
that the blows were elastic, or, more correctly, that during 
contact of the weight and clamp the velocity would be V, 
but as soon as the two objects had separated again, the 
velocity of the clamp would be almost twice as great as 
that of the balJ, and the theoretical height of fall covld 
be diminished to nearly one-quarter. © pressure- wave 
in the wire would therefore consist of a short length cor- 
responding to V, followed by a longer one corresponding 
to 


= 30.8 ft. per second, 


ev,_™ , 
Mi+m 


The corresponding rom a is given in column 4 (‘calcu- 
lated height for elastic blow”). 

Strange to say, Dr. Hopkinson’s first experiments agree 
fairly well with this view, but the second and third sets 
are not satisfied either by this or the previous suppositivun. 
The discrepancy must be accounted for by the plasticity 
* _ material, energy being absorbed by the plastic 
stretch. 





Calculated Heights. | 








Falling | Observed 
Weights. ———— ere ———— | Heights. 
Direct Blow. Plastic Blow. Elastic Blow. | 
Ib. ft. | ft. ft. i ft 
First Experiments. 
7 14.8 22 5.5 | 6.5 to 7 
28 14.8 16.5 4.1 1.858 
41 14.8 16 4 45,, 5.5 
Second Experiments. 
7 32 48.5 12.2 | 81 to 84 
16 32 39 9.7 81 
28 82 36 | 9 78 to 794 
Third Experiment.” 
28 82 | 36 | 2 | 60 to 63 


| | 





_ These experiments have an important practical bear- 
ing on the question of _Steam-pipe explosions as showing 
that, when the material receiving a blow is of a plastic 
nature, the blow is materially weakened in its effects. 
Dr. Hopkinson’s experiments do not prove that it re- 
quires twice as great a velocity to tear a wire at the 
bottom as it does to tear it at the top; nor is it possible, 
except with a brittle material (as, for instance, glass), to 
demonstrate this deduction. I therefore arrange the 
following experiment: A helical spring 1.40 in. in dia- 
meter, consisting of 268 turns of pianoforte wire 0.056 in. 
thick, was suspended from a beam, the bottom was held 
down by means of a very fine cotton thread, and was re- 
leased by burning it. At the same instant a photographic 
camera on a revolving stand was set in motion. The 
bright reflections of each turn of wire should have pro- 
duced lines on the photographic plate ; but apparently 
the vibrations were too rapid, and the indications are too 
faint to be reproduced. Fig. 8 represents what took 
eer only, of course, the lines are less numerous and 
urther aparb than in the experiment. Ab first, each 
turn of wire would — a photographic horizontal 
line ; then, after the release, as the pressure-wave travelled 
upward, one coil after another would move upwards at @ 
uniform velocity, would then remain stationary, and 
would then move down, &c. 











The diagram shows what happened, and the spring, 
which I will now release, will give an idea of the jerki- 
ness of the motion. 

The lower end of the spring can Clearly be seen to re- 
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verse its motion suddenly ; in fact, these reversals are so 
sudden as to suggest hammer-blow. At any higher 
ind one can see how the turns of wire are sometimes 


Ge sionary, sometimes moving up, sometimes moving 





wo. 
donno duration of a complete up and down travel of 
the pressure in the above spring—i.e., across 536 coils— 
should be 
=2 fact __ =2 A/ _1 = 0.82 s2e., 
Q. (g. 12” 0.018.386.4 

where q is the weight of the spring, Q the weight which 
will hE wt an extension of 1 in., and 3864 is the 
acceleration due to gravity in inches. It was found some- 
what difficult to time the oscillations of the spring before 
its vibrations are changed into undulatory ones ; but there 
seem to be about four complete vibrations in five seconds, 
which is in fair agreement with the value found above. 

This spring will also show very clearly that several 
positive or negative changes of motion can travel together 
along its length independently of each other. This is a 
matter of great importance, for it supports the views often 
expressed by Dr. Kénig, whose recent death we all 
deplore, that musical timbre is as much a matter of the 
shape of sound-waves as of combination of several 
systems of undulatory waves, a view underlying Helm- 
holtz’s analyses. i fa : 

As a sudden change of motion is quite contrary to 
our ideas of acceleration, an additional explanation of the 
phenomena exemplified in this spring is, perhaps, not oub 
of place. A force imparts a given velocity to a given 
mass in a given time. If the force is of a fixed intensity, 
then the velocity will also be fixed, provided the mass 
and time are proportioned to each other. Now, the mass 
of the very extreme end of the spring can be imagined to 
be infinitely small, therefore the time in which it acquires 
or changes its velocity under the influence of a definite 
pressure must also be — small, 

From the above it is, 1 think, now quite clear that, 
when an elastic body suddenly comes to rest, the pressure 
exerted by it can be calculated by the formula already 
found 9 

P=E—., 
W 


and the duration of the pressure is 
L 


this is true not only for an elastic bar falling on an 
anvil, but also for a plug of water in a pipe if it be 
moved at a velocity V and then suddenly stopped. Thus, 
in the glass pipes which I intendsto burst to-night, we 
have a partial vacuum about 2 ft. long on the one side of 
a plug of water 6in. long; by breaking off the small 
projecting glass tube at the water end the plug is sud- 
denly exposed to atmospheric pressure, and is propelled 
towards the other end. The mass per square inch of 
sectional area of this plug is about ;}3,5. The velocity 
acquired while travelling a distance of 2 ft. is therefore 
about 94 ft. per second, and the pressure, which in a 
fluid naturally acts in every direction (hydrostatic), is 


94 320,000.94 r 
P=E. W 4700 = 6400 Ib. per square inch. 
Here W is the velocity of sound in a cylinder of water, 
and E is the volume elasticity of water in pounds per 
square inch. 

It will thus be seen that the pressure which can be 
produced is so excessive that not only will it fracture the 
glass tubes, but it will carry the glass splinters to a con- 
siderable distance ; and if the pipe were of steel, one 
might = ae at least a swelling to take place at the 
closed end. 

We have in this experiment a reproduction of a steam- 
pipe —e illustrated as Fig. 2, taken from the 

td of Trade Report No. 594. The valve on the boiler 
was being opened when the pipe just above the steam 
hammer exploded. Here evidently water had settled 
above the boiler valve, and was shot over as in the ex- 
perimental glass tube. Similar explosions are detailed 
in a few other Board of Trade reports. 

Several explosions have occurred near intermediate 
stop-valves, probably caused by a plug of water travelling 

ong a pipe and meeting with an obstruction. To 
reproduce this condition, my assistant, Mr. Baron, has 
prepared a pipe with water-pockets ; on breaking off the 
end and admitting air behind the lowest plug of water 
the pipe is shattered at the first water-pocket. This 
experiment also clearly shows that the pressure cau 
by the impact acts in all directions. 

At the conclusion of this paper I intend to reproduce 
experimentally the conditions set up in the cases illus- 

ted in Fig. 1. A glass tube bent like an L is con- 
nected at its top end with a flask in which steam is 
generated. This represents the boilers at work; the other 
end is closed with an india-rubber stopper, representing 
the stop-valve of the boiler about to be connected to the 
sole steam pipe. The customary drain-cock is attached 
: ere. As soon as steam is gob up and the water in the pipe 
owered, a violent commotion is seb up, which is accom- 
Panied hy water-hammer blows, and these would drive 
— the india-rubber stopper if air-cushions had not been 
eft in the water. Reports on accidents of this class are 
Very numerous, 

Ba order to ascertain the stresses set up in the walls of 
= ™m pipes subjected to water-hammer action, it would 
© necessary to retrace our steps and to repeat the above 
conn not for the elastic, but for the plastic, 
ition of materials; and, as we know as yet little 
ut plastic stresses, we should even have to discuss the 
of probable possibility of these stresses being functions 

€ durations of blows ; when this has been done, and 





experiments similar to those of Dr. Hopkinson have been 
repeated, we shall be in a position to decide what influ- 
ence the various materials of which steam-pipes are made 
have on the stresses produced by water-hammers. To 
go into these matters, however, would enlarge this sub- 
ject too much, 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 11th inst., the s.s. Mercedes left the 
Tyne for her trial trip. This vessel has been built b 
the Northumberland Shipbuilding Company, Limited, 
Howdon-on-Tyne, for Messrs, Christie and Co., of Cardiff, 
for carrying coal and other goods from New Zealand an 
Australia to the West Coast of America, Hong Kong, and 
Ja and to trade from there k to New Zealand. 
This steamer embraces many novelties in the details of 
her construction, the cargo-working gear baing a very 
special feature. She is 360 fb. long by 50 ft. 841n. beam 
by 31 ft. deep, and has been — ly equipped for the 
rapid handling and discharging of cargo. ‘Lo this end the 
machinery has been placed right aft, and four holds of 
equal capacity arranged, with four hatchways 22 ft. wide 
and 30 ft. 4 in. long, the holds being almost entirely un- 
obstructed with either beams or pillars or wide stringers. 
Two derrick posts 40 ft. high are fitted to each of 
these holds, to which are attached very long derricks, 
specially designed to work with ne ge Ou transporters, 
an outfit of which has been fitted. The derricks are 
worked by direct steam-acting winches, with cylinders 
10 in. by 14 in., and ‘also by auxiliary slewing winches, 
so that the transporters can discharge on to the quay or 
to another vessel, whilst the derricks on the other side 
simultaneously discharge into craft alongside, and ib is 
estimated that each derrick will discharge about 50 tons 
per hour, or a total of 400 tons per hour ; thus, with 6500 
tons of cargo the whole of the cargo might be ——_ 
in 16 to 17 hours. All the Lrapa gear has been — ied 
of the best quality, and patent self-lubricating steel blocks 
have been fitted throughout. Rapid and economical load- 
ing is also a matter of t importance, and with this 
end in view the vessel has been arranged not only 
with double-bottom ballast and peak tanks, but im- 
mediately below the weather deck, running from side 
of hatch to side of vessel in a diagonal line, and con- 
tinuous from the bulkhead to the fore k, are a range 
of water-ballast tanks which, by their diagonal form, 
constitute self-trimming holds, so that coal, grain, or 
other homogeneous cargo of a light description may be 
poured into each hatchway, without any question of 
trimming. By this arrangement the amount of 
water ballast carried without loss of useful space is enor- 
mously increased, and this naturally brings the vessel 
down to a much better draught, and tends to make her 
—_— more kindly ge in a seaway, _— is a point 
o! ab importance. @ gross tonnage of the steamer, 
which includes also the side tanks above mentioned, and 
which can, if necessary, be used for cargo, is 4486, the net 
tonnage being 2923. The full load which will be carried 
is over 7000 tons on 24 ft. draught, whilst about 4400 tons 
will be carried on the light draught of 18 ft. The machi- 
nery has been supplied by the North-Eastern Marine 
Engineering Company, Limited, and consists of a set of 
io an engines, having cylinders 27 in., 48 in., 
and 72 in. in diameter by 48 in. stroke, with three boile: 
13 ft. 6 in. by 11 ft. 6 in., 180 Ib. working pressure, ani 
which have been fitted with Howden’s forced draught. 
A speed of 12 knots was attained during the trial trip. 


On Monday, the 17th inst., the spar-deck steamer Hafis, 
built by Messrs. R. Craggs and Sons, of Tees Dockyard, 
Middlesbrough, for Messrs. Renck and Hessenmuller, of 
Harburg-Elbe, and having a capacity of about 7000 tons 
deadweight on a moderate draught, proceeded to ‘sea 
in ballast for her official trials. The results were pro- 
nounced entirely satisfactory to all concerned, the vessel 
registering a 8 of about 11 knots at three-quarter 
power—viz., 1500 horse-power. The machinery has been 
supplied by Messrs. Richardsone, Westgarth, and Co., 
Limited, Middlesbrough, having cylinders 25 in., 40 in., 
and 68 in. in diameter by 48 in. stroke, with three large 
single-ended boilers, 14 ft. 3 in. in diameter, working at 
a pressure of 180 lb. per square inch. 


On Wednesday, the 19th inst., the steel screw steamer 
Schénfels proceeded from the yard of her builders, the 
Flensburg Shipbuilding Company, for her official trial 
trip. is proceed most satisfactorily, and at the 
conclusion the vessel was taken over by the representatives 








sed | of the Hansa Steamship Company, Bremen, for which 


firm she has been built. Her length over all is 440 ft.; 
breadth, 53 ft. 2 in.; depth, 32 ft. 2 in. The engines, 
which gave the vessel an average speed of 14 knots 
during the trials, are of quadruple-expansion type, with 
cylinders 24 in., 34 in., 51 in., and 74 in. in diameter b 

54 in. stroke, having three boilers fitted with Howden’s 


forced draught. 





Messrs. William Simons and Co., Limited, Renfrew, | ang 


launched from their yard on Thursday, the 20th inst., the 
fourth of six 600-ton steam —— barges recently ordered 
by the British Admiralty. e vessel is propelled by one 
set of compound surface condensing engines, and has one 
mild-steel tubular boiler, the machinery being sufficient 
to propel the vessel at a speed of 9 knots loaded. Steam 
appliances are fitted to work the hopper doors. A 
powerful steam winch is fitted forward for mooring pur- 
poses, and a steam capstan aft is provided. 


On Friday, the 21st inst., the steel screw steamer 
Minas, built by Messrs, Craig, Taylor, and Co., Stockton- 
on-Tees, to the order of Measrs. Sociedad Espanola de 
Minas, of Bilbao, proceeded to sea for her trial trip, which 








proved very satisfactory. The leading dimensions of the 
vessel are 278 ft. by 40 ft. Sin. by 20 ft. 6 in. depth 
moulded. She is of the single-deck type, and is constructed 
to carry over tons deadweight on a light draught 
of water. The machinery has been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, the cylinders being 20 in., 33 in., and 54 in. 
in diameter. by 39 in. stroke. During the trip a speed of 
104 knots was maintained. : 





On Saturday, the 22nd inst., there was launched from 
the shipbuilding yard of Messrs. David and William Hen- 
derson and Co., Limited, at Partick, a large twin-screw 
steamer named the Columbia, which has been specially 
designed and built for the Atlantic ger trade of 
Messrs. the Anchor Line, Limited, Glasgow. The new 
steamer is 500 ft.in length by 56 ft. beam by 36 ft. 6 in. 
depth moulded, and has a gross to! of about 8500 
tons. Accommodation has been provided for 216 first- 
class passengers. 364 second-class, and about 700 third- 
class. The Columbia will be propelled by two sets of 
triple-expansion engines, constructed by her builders, 
having cylinders of 314in., 514 in., and 85 in. diameter 
with a stroke of 4 ft. 6in. There will be six double-ended 
boilers and one single-ended boiler working at a pressure 
of 180 1b. In addition to the passenger accommodation 
the Columbia has a <ninnes carrying capacity of fully 
6500 tons, and for the working of her cargo ye been 
supplied with ten powerful steam winches. 





Messrs. Wood, Skinner, and Co., Limited, successfully 
launched from their shipbuilding yard at Bill Quay, New- 
castle-on-Tyne, on Saturday, the 22nd inst., the Sneppe, 
a finely-modelled steel screw steamer, which has been 
built by them to the order of Messrs. Fred Dessen and 
Co., of 5, Billiter-street, London, E.C., for Mr. Peter 
Gron, of Sandefjord, Norway. The —— dimensions 
of the vessel are as follows—viz.: Length, ft.; breadth, 
36 ft. 6 in.; depth moulded, 19 ft. 6in.; with a deadweight 
ones capacity of about 2400 tons. The propelling 
machinery will consist of a set of the latest design of 
gy ayy engines, having cylinders 184 in., 30 in. 
and 49in. in diameter respectively, with a stroke ot 
33in., and supplied with steam by a large steel multi- 
tubular boiler working at a pressure of 165 lb. per square 
inch, the whole of which have been construc! and will 
be fitted by the North-Eastern Marine Engineering Com- 
pen , Limited, at the Northumberland Engine Works, 


nd-on-Tyne. 

On Saturday, the 22nd inst., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland Dockyard 
Middlesbrough, the Mauritanie, a fine steel screw cargo and 
passenger steamer, built to order through Mr. John White, 
of London, for the Compagnie Meditérranée-Manche, Paris. 
She is built to Lloyd’s highest class two-deck rule, with 
ony bridge and forecastle, her principal dimensions being 

ft. by 39 ft. 6 in. by 20 ft. 11 in. depth moulded ; she 
has a deadweight carrying capacity of about 2800 tons on 
a light draught of water. Insulated chambers with a com- 
plete installation of refrigeration by Messrs. Haslam, of 
Derby, for the conveyance of fruit and vegetables, will 
be fitted in a portion of the after hold and in ’tween decke. 
Triple-expansion engines of large power will be fitted by 
Messrs. George Clarke, Limited, of Sunderland, supplied 
with steam by two large boilers working at 170 lb. 
pressure, 





The 8.8. Enos, built to the order of the Deutsche 
Levante-Linie, of Hamburg, was, on Saturday, the 
22nd inst., successfully launched at the yard of the 
Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark. This steamer is built of steel to the 
highest class at German Lloyd’s, and her dimensions are : 
280 ft. by 40 ft. 4 in. by 19 fb. 64 in. depth of hold. The 
engines are of the triple-expansion type, with surface 
condenser, indicating 900 horse-power. In the vacant 
berth the keel of a steam ferry for the Danish State 
Railways was laid down. 


On Monday, the 24th inst., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby oy Aa ggore Yard 
Thornaby-on-Tees, & steel screw spar-deck steamer of 
the following dimensions : io, 1 ft. 6 in.; beam, 
45 ft.; depth moulded, 28 ft. 6in. The boat is built of 
steel, and has been named the Harbart. Her engi 
have been constructed by Messrs. Richardsons, West- 
garth, and Co., Limited, Hartlepool, the cylinders bein 
24 in., 38in., and 64in. in diameter by 42 in. stroke, an 
two large steel boilers working at 180 lb. pressure have 
been provided. 





The Prince Line, Limited, of Newcastle, have added 
another steamer to their fleet. The s.s. tian 
Prince, which has just been launched from the works of 
the Blyth Shipbuilding Company, Limited, shipbuilders 
dockownerr, at Blyth, measures 342 fo. in 
44 ft. 3 in. breadth, and 27 ft. 3 in. moulded depth. 
Triple-expansion engines, with cylinders 25 in., 42in., and 
69 in. in diameter by 45 in. stroke, and two large boilers 
to work at 180 Ib. pressure, will be supplied by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees. The hull 
and reewmpery F sg been constructed under the super- 
intendence of Mr. Traill and his assistant, Mr. Pringle. 





ConcESTION AT OpESsA.—The congested condition of 
shipping business at Odessa may be inferred from the 
fact that vessels have at present to wait from 20 to 25 
days before they can take in cargoes. Ata recent date 
there were no fewer than 40 steamers waiting their turn. 
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BOILER EXPLOSION AT CHESTERFIELD. 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to the cause and circum- 
stances of the explosion of a tube in the boiler of a loco- 
motive at the Sheepbridge Works, Chesterfield, owned 
by the Sheepbridge Coal and Iron Company, which 
occurred on September 5. The Commissioners were Mr. 
Howard Smith, barrister-at-law, and Mr. Alexander 
Gray, consulting engineer. Mr, Gough appeared for the 
Board of Trade, and Mr. Middleton for the Sheepbridge 
Company and its employés. ' 

Mr, Gough, in opening the proceedings, gave a full 
description of the locomotive, which was made by Messrs. 
Hudswell, Clarke, and Co., of Leeds, in 1899. The boiler 
was <r with two safety-valves, each 24 in. in dia- 
meter, loaded by a spiral spring to 140 1b. on the square 
inch. Before leaving the maker’s works it was tested by 
hydraulic pressure to 210 lb, per square inch. The boiler 
was fitted with 81 solid-drawn brass tubes. The engine 
was delivered to the Sheepbridge Company in May, 1899, 
and was known as “‘ No. 2” yard locomotive. Mr. Her- 
bert Pilkington was the works manager, and he was 
responsible to the company for the general upkeep of the 
boilers and machinery, and Mr. Enoch Allbut was the 
works engineer, and he was in turn responsible to Mr. 
Pilkington. If extensive repairs were needed, Mr. Allbut 
would consult Mr. Pilkington ; but small repairs, such as 
the renewal of tubes, were left to his discretion. The 
boiler _in question appeared to have given no trouble 
until March, 1900, when a tube gave way. This was 
renewed, and a month after two more tubes failed, and from 
that time until November 23 of that year no less than 
35 tubes gave way. All the tubes appeared to have bulged 
and fractured just beyond the ferrule at the firebox end. 
In January, 1901, 23 tubes gave way, and on April 4 no 
less than 24 were renewed. The boiler was insured with 
the National Insurance Company, and on April 16 last it 
was examined by their inspector, Mr. Dawson. He made 
a careful examination of the tubes, testing many of them 
with a probe, and he then found that they were all in good 
condition. Mr. Gough could not think that Mr. Dawson 
was at that time aware that 47 tubes had been renewed 
between January 22 and the date of his inspection ; at all 
events he did not refer thereto in his report to the National 
Insurance Company. After this examination, Mr. Allbut 
also examined the boiler from time to time. It appeared 
to have been his practice to examine the tubes from the 
firebox end, and then when he saw that any had bul, 
he would test them with an iron bar to ascertain whether 
they were getting thin. Between June 3 and August 21 
12 more tubes were renewed, and early in September Mr. 
Allbut again examined the boiler, but did not then find 
any defective tubes. On September 5, at 11 p.m., the 
engine was conveying empty cinder trucks to the blast- 
furnaces. The glass water gouge was about three parts 
full, and the pressure 120 lb., when there was a loud 
report, followed by a rush of steam and water. A shunter 
who was riding on the engine was slightly scalded, while 
the driver was knocked off the engine, which ran some 
500 yards on to the Midland Railway before it was 
secured. On an examivation being made by the Board of 
Trade surveyor it was found that one of the tubes, 
No. 69, which had been renewed on January 4, 1901, was 
ruptured about an inch from the firebox tube-plate, and a 
small portion of the tube was blown out. The tube was 


subsequently found to be materially reduced in thickness | TS 


by wasting on the fireside. 

Mr. Harold Lambert, representing Messrs. Hudswell, 
Clarke, and Oo., the makers of the engine, gave evidence 
to the effect that the boiler before leaving their works was 
tested by water to 2101b., being 14 times the working 
pressure. The factor of safety was a little over 7. They 
put brass tubes into their boilers unless specially in- 
structed to the contrary, but much depended on the 
quality of the fuel and water used. Sulphur was sup 
to be detrimental in its effect on the plates, and if the 
products of combustion were likely to contain much 
sulphur, witness said he should advise the use of steel or 
iron tubes in preference to brass. The number of tubes 
which were reported to have bulged in this boiler seemed 
a large percentage. and had he been manager of the works 
he would have looked for some chemical action. The 
usual duration of life in the case of the tubes of their 
boilers under favourable conditions was about five 
years. The brass tubes were composed of 70 per cent. of 
—— and 30 per cent. of spelter. 

r. Herbert Pilkington, works mai r under the 
Sheepbridge Company, said that Mr. Allbut and a fitter 
named Chambers were responsible for the safety of the 
machinery and boilers, and if any serious defect were 
found, the fact would be reported to himself. In 90 per 
cent, of the cases of defective tubes the cause was pro- 
bably corrosion just inside the tube-plate, In order to 
stop this he had changed the feed-water, and a slight im- 
provement was shown. He also tried steel and iron 
tubes, but they were a failure through the difficulty ex- 
perienced in extending them into the copper firebox tube- 
plate. In August he ordered steel tubes with copper 
ends, so as to get over the difficulty, and he had not yet 
had time io form an opinion as to their usefulness. 
Sulphur was apt to affect the tubes injuriously, but the 
a they used contained probably the smallest amount 
of sulphur of any in the district. Brass tubes in 
boilers of locomotive shunting engines did not, in his 
experience, last more than two years. The usual method 
of testing such tubes in order to ascertain their condition 
was with the fingers and a probe. 

Mr. William Chambers, fitter in the employ of the 
Sheepbridge Company, said it was his duty to renew the 
tubes, and he made an examination about every week. 
He felt them with his fingers, and used a probe in doubt- 
ful cases. The defective place was quite local and usually 





just behind the ferrule. In August he renewed two of 
the tubes, and examined the others, but did not consider 
that any of them required to be taken out. He must have 
examined the exploded tube on that occasion, and did not 
then detect the slightest appearance of its being likely to 
ive way in such ashort time. He thought it had pro- 
bly wasted about one-half its thickness, and that it 
was, in his opinion, good enough for six months’ work. It 
must, however, at that time have been wasted more than 
he suspected, as it given way 80 soon. : 

Mr. Allbut, works engineer, said he examined the 
tubes on August 21 and September 4, but did not detect 
any unusual thinning in the tube which had since rup- 
tured. At his'examination he did not use the probe. 

After some unimportant evidence had been given, Mr. 
Thomas Dawson, inspector to the National Boiler and 
General Insurance Company, deposed to meas eaees 
the tubes in April last, when he did not o e@ any 
material wasting, but there was ample time for wasting 
to have gone on between then and September. Had he 
examined the exploded tube on September 4, he thought 
he could have detected its thinness ; and, in his opinion, 
its defective and wasted condition ought to have been 
discovered when the examination was made on that date, 
and also on August 21. He did not personally rely on 
the hand test, but made it an invariable rule to use a 


probe. 

Mr. E. G. Hiller, chief engineer to the National Com- 
pany, also gave evidence as to the cause of the explosion, 
and, with regard to the hydraulic test, said it had not yet 
been proved that it would detect small defeots in tubes of 
this description. He did not at all suggest that anyone 
was to blame on the present occasion for not applying the 
hydraulic test. 

Mr. McEwan, Engineer Surveyor to the Board of 
Trade, presented a report on the result of his examina- 
tion of the tube after the explosion. It was worn to one- 
thousandth = of an inch at the thinnest place, and to 
this the rupfure was due. The finger test and the use of 
a probe were, he considered, practical methods of testing 
such tubes. In his opinion the defect ought to have been 
detected when the last examination by the Sheepbridge 
Company’s servants took place. 

At the close of the examination of witnesses, Mr. 
Howard Smith gave judgment. He reviewed the evidence 
which had been tendered, and said the Court was of 
opinion that the brass tubes which had been used in the 
boiler were quite up to the usual standard of such tubes. 
The explosion was caused by the tube in question having 
become so reduced in thickness, owing to wasting on the 
fireside, as to be unable to withstand the working pressure 
of 140 Ib., to which it was subjected. The number of 
tubes which had been renewed was, the Court considered, 
excessive, having regard to the age of the boiler—about 
two years. Proper measures appeared to have 


THE LAW OF MASTER AND SERVANT, 


Edwards v. Hodge and Others.—This case was heard at 
Swansea on February 19. According to a report which 
appeared in the Western Mail, the owner of the Doffryn 
Steel Works, Morriston, summoned fourteen of his 
men for absenting themselves from work without notice 
on February 11, damages being fixed at from 1/. 10s. to 
5l. each. Mr. Villiers prosecuted. It appears 
that it is one of the terms employment at the plain. 
tiffs works that workmen must give a fourteen days’ 
notice before leaving. On Sunday, February 9, Mr, 
Edwards, the proprietor of the works, ascertained from 
the manager that a 54-ton flywheel in the mill had been 
fractured, and on the following Tuesday he went to the 
works and was given information as to the cause. In 
consequence of what he heard, a man named Jenking 
was suspended from work. Jones, one of the workmen, 
was to have come on to work at six o’clock the same even- 
ing, but he refused to do so, and the proprietor sub. 
sequently ascertained that there had been a meeting of 
the men, at which it had been decided that no man should 
return to work until the reason why Jenkins had been 
suspended had been explained. In consequence of this 
resolution, 14 men went off work, and without their ser- 
vices ib was impossible for work at the mills to proceed, 
600 hands being thrown out of work. The employer had 
found it necessary to issue summonses against the 14 
whose conduct in absenting themselves without leave had 
occasioned the trouble. It was impossible to estimate the 
entire damage sustained, but the employer claimed 361, 
10s. from the 14 men. In the event the magistrate awarded 
damages in every case. 3 

Maycock v. Joshua Dyson.—This was a claim by a 
widow, under the Workmen’s Compensation Act, for 
damages for the loss occasioned by the death of her 
husband at the defendant’s quarry. Mr. A. Brown 
appeared for the applicant; Messrs. Cobbett and Co., of 

anchester, for the respondents. The claim was resisted ° 
on the ground that the deceased had been guilty of 
serious and wilful misconduct, and the case is of interest 
as ———— interpretation the Court puts on these 
words. r. Joshua Dyson said that he had told the 
deceased to keep away from the edge, and if he wanted 
to commit suicide to go somewhere else. The deceased 
then told him to go to hell. Where the accident hap- 
pened was not fit for any man to go near. There was a 
safe way out up a ladder. In cross-examination he said 
he did not know that other workmen were in the habit of 

oing along the same track. In giving judgment the 
earned County Court Judge said that although the man 
had been warned to be careful, the work was very risky to 
begin with, and a man who worked on a ledge 2 ft. 6 in. 
wide naturally got to disregard danger. He came to the 
conclusion that there had been no serious and wilfal mis- 
conduct, and that the widow and children were entitled to 


taken by Mr. Pilkington to insure that the tubes were 1501 


carefully examined. Men of experience were y ayrese 
for the duty, and he was justified in believing that they 


were quite competent to undertake it. The tubes were coal 


examined by Mr. Allbut, the works engineer, on July 20, 
August 21, and September 4 last, but he did not test 
them with an iron probe, and the Court did not think 
they were examined carefully. If a really careful exami- 
nation had been made, the defective condition of this 
omg a tube would probably have been ascertained by 

r. Allbut, especially on the two last occasions. Havin 
ard to the fact that so many tubes had failed, of whic 
fact Mr. Allbut was aware, he ought to have been on his 
guard and submitted the tubes to a most careful scrutiny, 
whereas he had admitted to the Court that hedid not use 
the probe. That the probe should have been used was 
clearly the opinion of the scientific witnesses who had 
been examined, and in the judgment of the Court this 
should certainly have been done. But whether the probe 
was used or not, if the tube had been carefully examined 
ae eye and hand, the defect which undoubtedly 
existed in August and September should have been ascer- 
tained, more especially as it was close to the firebox, and 
therefore could have been felt easily. In reply to further 
qyertions submitted to the Court by the Board of Trade, 

. Howard Smith said the explosion was not caused by 
the neglect of Mr. Pilkington, but it was caused by 
neglect on the part of Mr. Enoch Allbut, whom therefore 
the Court found was to blame for the explosion. For 
that neglect the Court would have to follow the invariable 
course of finding the suyiege, the Sheepbridge Com- 
pany, responsible, as Mr. Allbut was their servant at the 
time the explosion occurred. 

Mr. Gough, on this finding of the Court, made an 
application that the Sheepbridge Coal and Iron Compan. 
should contribute a proportion of the costs of the inquiry. 
In reply, Mr. Hoosed Smith ordered them to pay to 
the Board of Trade the sum of 15/. 





Russian MerauturcicaL Inpustry.—During the last 
nine months of 1901 the production effected by 18 metal- 
lurgical companies, having furnaces in blast in Southern 
Russia, amounted to 68,561,789 poods of pig, 53,302,721 
poods of rough steel and iron, 42,157,804 nbn - of finished 
iron and steel, and 5,037,012 poods of various: metallic 
work (62 poods = | ton). 





PaTEeNT Orrice Lisgary.—The Patent Office has issued 
a “* class list and index of the periodical publications in 
the library.” This includes journals, transactions of 
societies, year-books, reports of permanent congresses, and 
of State and munici al departments issued at irregular 
intervals. The new library is now open, and is a very 
fine building. An improved system of arranging the 
volumes has t adopted, and a fresh field is opened to 
those who wish to trace the development of a particular 
science or industry. The price of the catalogue is 6d. 





Miree v. The British Westinghouse Electrical and 
Manufacturing Company, Limited. — This case was 
by His Honour Judge Parry at the Salford 
County Court, on February 17. The action was brought 
by a widow to recover damages for the death of her 
husband, who had been employed in the erection of 
buildings on the defendants’ Trafford Park pro- 
perty. It appeared that the deceased was at the time 
of his death in the ————— of a firm of Messrs. 
Mellowes, of Sheffield, who had contracted to put up a 
large iron and glass roof, and it was in the course of this 
employment that the deceased met with his death. The 
defence raised was that the workman was at the time in 
the employmeut of an independent contractor, and that 
the defendants were not liable under the Act. In the 
course of his judgment, His Honor said: ‘‘ If a man sa 
to a contractor, ‘ Put me up a house,’ and there leaves the 
matter, it is the contractor who is responsible for acci- 
dents. Bat if he en a number of sub-contractors, 
and himself superintends the work, he is the responsible 

rty. I find as a fact that in this case the Westinghouse 

mpany undertook the work of the construction of the 
building as a whole, and I make my award for the plaintiff. 
217/. 15s. will be the amount of compensation.” 





Tur Suz CaNAL.—The transit revenue collected by the 
Suez Canal pees aA in January amounted to 350,000, 
as compared with 324,000/. in January, 1901, and 266,000/. 
in January, 1900. 


CaTaLocuEs.—The Pond Machine Tool Company, of 
136-138, Liberty-street, New York, have sent us a copy 





Y | of their new catalogue of heavy lathes. The sizes illus- 


trated range from 14 in. up to 3 ft. 6 in. centres. They 
also direct attention to their four-tool attachment for 
turning shafts, which can be fixed to the lathe carriage 1n 
place of the usual tool slide. With this attachment four 
tools can be put to work at once on a shaft ; each tool is 
indepentiontty adjustable, and is supplied with lubricant 
by a small pump.—A pamphlet on the standardisation 
pf electrical apparatus, written by Mr. J. T. Broderick, 
has been sent us by the General Electric Company, of 
Schenectady, N.Y. The pamphlet deals with the diffi- 
culties put in the way of the economical production of 
electrical oe by the genet of -_ e — to 
accept stan esigns in ering joe 
ag Herero Brake Company, Limited, of 32, Queen 
Victoria-street, E.C., have sent us a pamphlet con- 
taining extracts from the report of the committee 
who, after a series of competitive ents, have 
recommended the adoption of the automatic vacuum 
brake for the goods stock of the New South Wales Rail- 
way.—We have received from Messrs. Reavell and Co., 
Limited, - h ba order a ony, of hae 
catalogue of the Scott hi ne. This 

of the enclosed type, ond woken ts Cornish cycle. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compinzep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 
mber of views given in the Specification Drawings is stated 
"Som se aids noe ors Eee ae Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be ined at the Patent Office Sale 
ranch, 25, a Buildings, Chancery-lane, W.C., at 


the uniform ges of 8d. 

The date of advertisement of the of a Complete | 
Specification is, in each case, given after the abstract, unless the | 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two the date of 
the advertisement of the acceptance of a Complete Specification, 


ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS, 


6617. The British Thomson - Houston Company, 
Limited, London. (C. D. Haskins, Schenectady, N.Y., 
U.S.A.) Supplying . (6 Figs.) March 
£9, 1901.—This invention provides slot meter apparatus having 
special provisions to render it suitable for use in electric vehicle 
charging stations. The terminals may be within a box provided 
with means for preventing current from passing to them when 
— Two 
the other for a 


access is had to the box for connecting or other 
slots may be provided—one for a coin and 
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6611. 


special token of lower value than the coin of authorisation, or 
for a smaller coin; and means may be provided, when the | 
second slot is for use with a low-priced token or coin of small | 
value, to cover the slot serving for sale of current at the | 
cheaper rate during the hours of maximum load. When the 
current supply is of alternating character, transforming appa- 
ratus is combined with the device, and they may together be 
arranged so that the converters can only be energised when 
current supply is required. (Accepted January 22, 1902.) 


18,428, The British Thomson-Houston Compan 
Limited, London. (P. Farnsworth, Sche y, N. » 
U.S.A.) Electro-Motor Control. [10 Figs.] September 
14, 1901.—According to this invention and in order to avoid un- 
necessary loss of energy in starting rheostats when two or 
more electro-motors are used to move the same object the 
motors are — in series and one of them is coupled rigidly 
to the driven object while the other is not, but is allowed to run 
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f 
ree at first to develop tive force, and is only 


| of a transformer, whose primary is in the circuit to be protected, 
block suspended by a fusible 
transformer and over another 


| and may comprise a wedge-shaped 
| wire in the secondary circuit of the 
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(iae31) ed 


wire of readily breakable character crossing a YY channel in a 
block and included in the circuit to be protected. (Accepted 


January 22, 1902.) 

24,808. The British Thomson-Houston Com 
Limited, London. (F. E. Ease, Schenectady, N.Y., Usa} 
Electric Conductor bg mg (10 Figs.] December 5, 
1901.—Train coupli: for heavy electric conductors, in order 
that they may be readily separated, are made with directly abut- 
ting contact surfaces, one of these surfaces being conveniently 
of a yielding character, and perhaps furnished by the close ends 








of laminated brushes placed at an angle to the surface with which 
they have to make contact. The coupling is joined by placing 
the ends ether and giving one of them a partial turn, and is 
held united by flanges resting solidly in notches, but may become 
separated, without e to the conductor, should any part of 
the train to which such couplings are applied break away, by 
reason of the ‘“‘chamfered edge of the flanges” forcing back 
retaining catches. (Accepted January 22, 1902.) 


25,266. The British Thomson-Houston Company, 
Limi London, (EZ. Thomson, Swampscott, Mass., 
U.S.A.) (8 Figs.] December 11, 1901.—In this 
arc lamp, which appears to be intended chiefly for use with an 
enclosing globe surrounding the carbons, in order to secure 
‘positive feed” of the carbons and to prevent an irregular 
—s to the motion of the clutch, means are provided 
whereby the series-wound magnet of the arc-striking geur Fae be 
short-circuited when the clutch mechanism reaches the feeding 
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Coupled to the driven object 
t progressively and b 
a —- or other controllable device povialstiog adjust. | 
The in p - ter the motor has attained considerable velocity. | 
Fo ne ca may be used on trolley cars, and it is described 
ployment of theostats or when peralid Goorin, the om 
parallel coupling of the moto 

resorted to for full speed. (Accepted Jenunry Be, 1902.) sas 


19,231, The British Thomson-Houston Company, 
Limited, London. (0. Dene " 
; a » Schenectady, N.Y., 
U.S.A.) Cirenit 4 Figs.) Se tember 26, 1901. 
influx of current 


means for open-circuiting it when its leads 
are i 
a carrying & high potential alternating prance | “tt fs 
— y intended that the phrase “leads are crossed by” should 
ved read literally. Well-known ‘‘means” for the. purpose, 
» 'Or example, as fusible conductors, are not disclaimed. 


The second 
the cirouit oe limited, like the first, in respect of the nature of 


, Protected, and the relati 

racter of t relative potential and cha- 
tion with one current, is as follows: ‘The combina- 
device responsive to a 


cut-out described 
produced within he. uc 


electrical a tus of a circuit-breaki 
high potential alternating amet” The 
ent for its action on thermal effects 


one, and 
: = aed and electrolytes by methods involving the use of inter- 
m 


int. In one form of lamp according to this invention and 
escribed and illustrated, a series-wound magnet is and a 
shunt-wound magnet controls the clutch mechanism, there being 
also ‘‘a plurality of circuit-closing devices in series with a 
circuit in shunt to said series magnet, one of said circuit-closing 
devices being controlled by the position of the clutch mechanism, 
and another by the o) ing force exerted between said series- 
won) and said derived circuit magnet.” (Accepted January 22, 
1 


5171. W. du B. Duddell and 
Non-Inductive Resistances. 
ductive resistances suitable for use “in the measurement 
self induction, mutual induction resistances of 


T. Mather, London, 
March 12, 1901. — Non-in- 


ttent fluctuating or alternating electric currents, and in the 
measurement of — hase differences and wave forms,” and, 
where low power rs have to be measured or high frequencies 
employed, in order to reduce capacity to a minimum without 
increasing self induction according to this invention the resist- 
ance is made of metal ay ht that contiguous parte 
differ as little as possible in potential, the preferred construc- 
tion being that of a comp zigzag 
a, of wire = of gh s. : —— conten bein; 
either warp, weft, or . It is suggested warp 
weft when these both comprise conductor may be used as two 


of | Captain Scott’s 


. The stri be woven pe ng 
eetal’ the Fitection in which the gun was pointi 


ces free from “‘errors due to” self induction, | pos 


4575. H. H. Lake, London. Fem “hege Industry Com- 
pany, Switzerland. ower Distribution. 
(3 Figs.) March 4, 1901.--The provisional specification is as follows : 
“The invention consists of a system of power distribution at 
great distances, by meansof a continuous electric current of con- 
stant intensity and at a high tension, characterised by the com- 
bination of several generators of continuous current placed in 
series within a circuit, the motors, which are fed by the current 
of the generators, being in turn placed in series in the said 
circuits, and the generators being provided with suitable means 
for controlling the intensity of the current, and the motors being 
provided wi suitable means for controlling their speed.” 
According to the —- Lage oe nape ‘the power-dis- 
tributing system consists of an el ic cireuit which is closed on 
itself, and in which an electric current of constant strength 
flows, the generators of electric current, as well as the motors 
utilising this current, being placed in series in this circuit, and 
the electromotive force generated by the generators varying 
proportionately with the load of the motors.” After reference to 
transformation losses in alte -current transmission, it is 
stated that ‘these losses do not exist in the present system 
because of the natural yg ae of series-wound dynamos jos | 
the coupling in series, it is easy to obtain directly the des 
high tensions.” The controlling devices for maintaining the 
of the motors constant are limited in the claim to: (a) 
inding of the field magnets of the motor after the diagram of a 
Gramme’s armature in combination with a lator which is 
arranged to produce the lead of the field of said field magnets ; 
(6) shunting the circuit of the field magnets ; (c) cutting in the 
circuit of the field magnets of variable resistances and automatic 
lead of the brushes ; (d) accumulator battery placed in shunt on 
the brushes of the motor.” (Accepted January 22, 1902.) 


5592. W. L. Voelker, London. Filaments. 
March 16, 1901.—Carbide and carbon and carbide filaments are 
made according to this invention by soaking a filament at least 
once, previous to heating it electrically, in a salt of the metal or 
metals of which the carbide is desired. If the salt in its decompo- 
sition by heat might damage the filament, it is preferably reduced 
to oxide by means of ammonia. During carbonisation of the 
impregnated filaments, carbonaceous gas is preferably passed 
through the crucible. The filament is first treated electrical) 
preferably in an atmosphere of the metal or metals or of a salt 
of the metal or metals to be comprised in the carbide, this heati 
being carried to such an extreme as will form the carbide desired. 
(Accepted January 29, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4712. F. H. Smith, Herne Hill, Surrey. Internal 
m es. (1 Fig.) March 5, 1901.—The object 

of this invention is to lessen vibration and shocks, and to obtain 
certain other advantage in internal combustion engines by 
dispensing with the crank and connecting-rod. The piston-rod 
has fixed to it an arm or lug carrying a roller which works in a 








cam groove formed in a longation of the cylinder, the shape 
of the cam being such that the piston-rod and piston are caused 
to continuously revolve in the cylinder as they freely reciprocate. 
The main shaft is in a line with the piston-rod, which is caused 
to engage therewith so that they must turn together. (Accepted 
January 22, 1902.) 

22,104. W. J. Bray, Leeds. Mantle Supports. 
{5 Figs.] November 2, 1901.—In order to overcome the culties 
attendant upon the imperfect manner in which the pegs used for 
supporting incandescence gas mantles fit their sockets, according 


Fig. 1. Fig 








to this invention the pegs are pu y made too small to fill 
their sockets and are provided at ther lower ends with holes or 
slots — which asbestos fillers may be drawn, these fillers 
serving to hold the peg firmly in the centre of its socket. (Ac- 
cepted January 22, 1902.) 


GUNS AND EXPLOSIVES. 


4783, Sir W. G. Whitwo: and Co., 
Limited, and E. W. Elswic' ewcastle- 
on-Tyne, Practice . (6 Figs.) 
6, ae cane mine ion relates ae ar tpn Ma 
gun: apparatus, accord! 
thereto com a shifting target, and pig mom wo movi marking 
mechanism. The former is operated by hand, and the latter 
connected to the muzzle of the gun, and is operated in train- 


the same. Both are fitted in a fixed frame, and each can 


in 
slide vertically or horizontally independently of the other. The 


recording m ism comprises an electromagnet in circuit with 
is satisfied with 


the firing pistol of the gun, and when the 
the alignment electric connecti 
an armature, forcing a pencil or marker forward against a sheet of 


on is mnie ted the magnet attracts 1 


r moving with the target, thus recording accurately the 
when the trigger was 
on the release of the 1 trigger the 
armature is liberated and a spring brings it back into its normal 
ition. The t consists of a plate mounted on a bar, along 


pulled. Immediatel 








tor comprised in the secondary circuit 





mutual induction, and capacity. (Accepted January 22, 1902.) 


targe' 
which it can slide for horizontal movement, whilst the bar can 
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slide up and down in the frame. The horizontal movement may 
be given by a cord which moves the target against a spring, so 
that when the cord is let go the target is pulled _—S this 
spring. Palleys may be employed for the purpose of redu 




































































by means of an endless chain connected to the bar, and driven by 
ahandie. Thespeed in this case also may be reduced by gearing. 
(Accepted January 22, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3919. J. E. Fiddler, 8. Purcell, and H.S. J. Durn- 
ford, Pon' or eadea Hand Tools. 
{8 Figs.] February 23, 1901.—This invention relates to fixing the 
heads of picks, hammers, and other headed hand tools, in 
“sockets ” in such a manner that they shall be securely held. A 
socket, into which fits the head of the pick or other tool, is made 
with a more or less solid upper portion, and may be shaped square 
from the shoulders. One of the shoulders is channelled or slotted 
for the reception of a wedge or other device for securing and re- 























securing the said head on the socket. The wedge passes through 
the head of the pick, or other tool, as well as thro the channel 
or slot in the socket, and thus a firmly-held tool is produced, 
while at the same time the head and socket can be easily dis- 
connected from one another, when desired. The w may 
in some cases be replaced by a serew or by a wedge and screw, 
and the through the socket may be bevelled or inclined 
towarde the shoulder which is not slotted, and may be provided 
at the narrow end with a lip or projection to fit the head of the 
pick or other tool. (Accepted January 22, 1902.) 


MINING, METALLURGY, AND METAL 
WORKING. 


5312. E. Allien and Co., Limited, and A. E. Wells, 
Sheffi Yorks. Quartz Crushers. (2 Figs.) March 
13, 1901.— object of this invention is to counteract the ten- 
dency of ore-stamping shoes and dies to wear in an uneven and 
irregular form owing to the fact that the material which has to 
be crushed or stamped is fed from the outer edge, the wear 
therefore commencing and being greatest on that part of the face 
of the shoe or die nearest the periphery, by reason of which in 
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of time the effective crushing surfaces of the die, and there- 
pean A efficiency as a crushing medium, spheres reduced. 
Each stam: shoe and die is, according to 





invention wear hollow, leaving rings of first contact of consider- 
able area. (Accepted January 22, 1902.) 
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SHIPS AND NAUTICAL APPLIANCES. 


cin ‘ham, London. 
© | Com my, New York City, U.S.A.) Sub 

igs.) August 14, 1901.—In order that a submarine torpedo- | 
boat may be easily turned about its centre, according to this 
invention the heaviest of the gear is concentrated near the 

the boat, and with the object of providing that the boat | 
nm an even keel when it has reached the 
mined depth of immersion automatic means are devised 
the diving rudders are controlled in such manner as to cause the 


16,351. G.G. M. Har 











boat to follow ‘‘a reverse curve in a vertical plane ”—that is to say, 
“ the boat, starting from an even keel at the surface, descends 
a convex curved path to a predetermined depth, and then follows sa ak 


redeter- 
y which 


——_— 39 
same time hot dry air is continuously passed into the stoy 
once takes up the moisture, and is pumped off. eppenion 


(Electric Boat | comprises an air-exhausting pump, a heated drying chamber, ang 
ts. 
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means for supplying hot dry air in limited quantity to the saiq 
chamber. It is stated that electric cables, which under the procesg 
heretofore used were 400 hours im drying, can by this process be 
dried in five hours. (Accepted January 22, 1902.) 


4012. W. Brothers, Prestwich, Lancs. Ammonia 
Refrigerators. [1 Fig.) February 25, 1901.—This refrige. 
rating a depends for its action upon exchange of 
ammonia between two bodies of water within two communicat. 
ing vessels, the water being in such quantity in proportion to the 
ammonia that when the ammonia is nearly all held in one body 
of water this body of water shall still possess such avidity for 


- ~~ 








a concave curved path until it comes again to an even keel at the 


fall depth.” The water-ballast tanks, torpedo containers, and 
storage batteries are specially arranged and disposed. An hydro- 
meter device is added to the automatic submersion control for the 
——- of correcting the immersion tank conteot ooo to 

e salinity of the water. Other devices are described. (Ac- 





W. Cross, 


made in the sha; 
than is 


la 


bined 


described and illus 
the steam-controlling m: , 8epara! 

— ae ry —- ye pe time as it is — : 
peed slaneee oe ¥ ape and teneelie are built, there will be a continuous system between those 


4 and centering springs for the 
bodily by the governor. (Acce, January 22, 1902.) 


object to pro 


cepted January 22, 1902.) 


the extension on the spring. The target is operated vertically | gygrape ENGINES, BOILERS, EVAPORATORS, &c. 

Co., Limi ‘and l 
Fire:Tabe Boilers 
(2 Figs.) November 14, 1901.—In this vertical fire-tube boiler, i 
somewhat of the Kingdon type, and specially intended for use 


062. Simpson, Strickland, and 
at Dartmouth. Vertical 
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further ammonia as will cause the maintenance of a pressure 
within the vessels below that of the atmosphere. In the appa- 
ratus described tubes provided with non-return valves lead from 
the upper part of vessel to below the liquid level of the 
other vessel, and at the base of the tube leading from the vessel 
in which yn pene? ta liquid is — is a gga reg the 
purpose of separating watery vapour from the ammonia gas 
passing over. (Accepted January 22, 1902.) 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Frencu Coat Exports.—Although France imports coal 
to a considerable extent, she also makes some exports of 
black diamonds. These exports amounted last year to 
845,900 tons, as compared with 1,132,152 tons in 1900. In 
these totals the exports to eg figured for 387,020 


Set ae _ ey 4 yond y scearensae f age spn | tons and 512,704 tons respectively, and those to Switzer- 
that by this invention less flanging and riveting is necessitated | land for 143,150 tons and 193,763 tons respectively. 


the case in other boilers of the Kingdon type. (Accepted 
January 22, 1902.) 
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Ba.pwin Locomorives.—Continued activity is noted at 


pany, | the Baldwin Locomotive Works, where every department 


uston Com 
Engine Governors. [1 Fig.) Septem-| is being worked to its fullest capacity. The equipment 





MISCELLANEOUS. 


iS aes | of 1375 locomotives of various types, which is not only a 


until the tendency to alter the position of the steam valve has = in actual number over the production of 1900, but a 


dry heated air into a 

are to be dried at Poems oan me Blyth ‘cham, Park 
w linton, ton to Seaforth, to Wingham, 3; 
eaid chamber. In other words, the sucti is A incardi d 
vert capes ~ y «ed = i re — av more | hill to Bayfield and London, Kincardine to Dunlop, a0! 
to ng cham! 


ber 26, 1901.—In order to prevent electrically-connected steam- 9 nih? . : ‘ 
driven dynamos from taking the load irregularly and in an oscil- fede oo finishing shop is being pushed seat 

manner, according to this invention the |W rapidly. 
with means for locking the steam-contro! 


The past year’s output reached a total 


urther gain in the fact that the average weight per 
locomotive was fully 10 per cent. greater. Among recent 
orders may be mentioned 80 engines of various types for 
the Southern Pacific Railway Company, and 10 com- 
pressed air locomotives for the Consolidated Coal Com- 
pany, of West Virginia, Shipments are going forward 
regularly ; one engine per day is being delivered to the 
Pennsylvania Railroad ony oy Six locomotives of 
the yf freight type have shipped to the Illinois 
Central Railroad, and one Atlantic type passenger engine 
is building for the same company. The Baldwin Com- 


pany is now employing 11,000 workmen. 





OntaRio Exxcrric Ramways.—Should all the electric 
railway companies which are now applying for charters 
from the Ontario Legislature, carry out the lines pro- 


continued for a certain length of time. The governor mechanism | posed, no less than 1046 miles will be added to the elec- 
trated comprises an electromagnet for locking | tric mileage of the province. In all twelve companies 
e contacts b bree ad are applying for charters, re 


ting districts extending 
from Windsor to Cornwall. Indeed, when all the lines 


two points, with one or two trifling exceptions. Among 
the more important of the new proieess are the Ontario 
Electric Company, Cornwall to. Toronto, and Ottawa to 
Brockville, with a mil of 321 miles ; London Railway 


6620. G. E. piDin, Warrington, Lanes, Drying d to Ingersoll, Brant- 
Goods. [1 Fig) March 29, 1901.—' invention has for its se yy im pa a anneneen _ 114 miles; 
a nw hed pes an im a —" and a for dry- Petrolea Rapid it > 

egraph es and other goods u Transi 
moisture. The method consists in ak 
vacuum chamber in which the 
rate than can fully supply an exhaus 
the cham’ 


Company, Sarnia to Courtwri ht, 
Corunna to Petrolea, Petrolea to Dresden, 68 miles; 
radial lines, Goderich to Du on and to 


to Walkerton and to Tiverton, Wiarton to Sonthamptos 


Be ayer hiner $4 and to Owen Sound, &c., 270 miles; and Toronto 
tained in the drying chamber, while at the | Hamilton Electric Railway, 40 miles. 
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THE LEGAL LIABILITIES OF AN 
ENGINEER. 

THe numerous and varied duties which in these 
days devolve upon an engineer some times render 
it necessary for him to consider the legal duties 
which he owes to those who employ him. Being 
frequently placed in positions of great responsi- 
bility, he has to bear the consequences which result 
from negligent performance of the duties which he 
may have undertaken. An outline of the laws 
which most nearly affect the engineer and the 
architect (for their legal position is very much the 
same) may not be without interest to readers of 
this journal. 

And first it is well to remember that an engi- 
neer is a member of one of the learned professions, 
who cannot be made liable for a mere want of 
skill in the carrying out of some undertaking. An 
attorney does not undertake to win every cause ; nor 

oes a physician bind himself to cure all his patients. 
In the same way an engineer of mediocre ability 
cannot be expected to use the highest possible skill 
in design or supervision. Whathe does undertake 
1s to use reasonable care and skill ; and if his work 
withstands this simple test, he incurs no liability. 

It will be convenient to discuss the legal position 
of an engineer : (1) in his dealings with the public 
generally ; (2) in his dealings with the contractor 
over whom he has to exercise supervision ; (3) in his 
dealings with his employer. 

The Liability of an Engineer to the Public Gene- 
vally.—The engineer not infrequently holds an im- 
—— osition as servant of a municipal or other 

ocal aut ority, and certain laws have been framed 
to insure that in performing his public duty the 
engineer shall not play for his own hand. It is 
provided by Section 193 of the Public Health Act 
that: Officers or servants appointed or employed 
under this Act by the local authority shall not in 
anywise be concerned or interested in any bargain 
or contract made with such authority for any of the 
purposes of the Act.” 

f any such officer or servant is so concerned or 





interested, or, under colour of his office or employ- 
ment, exacts or accepts any fee or reward whatso- 
ever other than his proper salary, wages, and 
allowances, he shall be incapable of afterwards hold- 
ing or continuing in any office or employment under 
this Act, and shall forfeit and pay the sum of 50I., 
which may be recovered by any person, with full 
costs of suit, by action of debt.” The rigour of 
this statute has been somewhat modified by the 
Public Health (Members and Officers) Act, 1885, 
Section 2, which provides that Section 193 is not 
to apply to contracts relating to the sale or hire of 
land, or to contracts with companies in which 
the officer is a shareholder, provided such con- 
tract be approved by two thirds of the members of 
the local authority after seven days’ written notice 
of the contract, and by Section 2 of the Public 
Health (Officers) Act, 1884, which provides that 
Soaps for the recovery of penalties shall not 

e taken except with the consent in writing of the 
Attorney-General. 

It should be observed that nothing in the section 
must be taken to prohibit reasonable allowances to 
an engineer over and above his usual salary. 
Section 189 of the Public Health Act, 1875, ex- 
pressly permits the payment to officers of reason- 
able salaries, wages, and allowances. 

The first question which arises upon consideration 
of this section is, ‘‘ What amounts to being con- 
cerned or interested in any bargain or contract 
within the meaning of the section ?” 

The case of Whiteley v. Barley (20 Q.B.D., 196) 
is usually regarded as a leading authority on this 
point. The facts in that case were, shortly, these : 
By the terms of contracts entered into with a local 
authority for the purposes of the Public Health 
Act, 1875, the surveyor to the local authority was 
to receive from the contractors, in respect of bills 
of quantities prepared by him, percentages on the 
amounts which he should certify to be due to such 
contractors respectively by the local authority. It 
was decided by Mr. Justice Matthew that in re- 


spect of each contract the surveyor was liable to a 








penalty as having been ‘‘ interested or concerned ” 
within the meaning of the section. 

In the course of his judgment his Lordship said : 
‘‘ The object of the statute was to prevent an officer 
of the local authority from being placed in a posi- 
tion where his duties to his employers conflict with 
his personal interest. With respect to each con- 
tract the defendant had a duty to the corporation : 
first, to advise as to the estimate of quantities and 
the amount to be paid to each contractor ; and, 
secondly, to decide that the work for which he was 
to certify had been properly executed. In the 
performance of this duty he was exposed to the 
temptation from which the statute was intended to 
protect him.” This judgment shows that the statute 
simply aims at keeping an engineer or any other 
official from temptation. 

It was also decided in the above case that where 
a local authority employed their surveyor, apart 
from his ordinary duties, to superintend the con- 
struction of certain drainage works as their engi- 
neer, and agreed to remunerate him by a commis- 
sion or percentage on the outlay, the surveyor was 
liable to penalties. That the element of dishonesty 
was absent is clearly shown in the judgment, Mr. 
Justice Matthew saying: ‘‘I regret the conclusion 
to which I have been compelled to come, and I 
think it right to add that there was no evidence 
and no suggestion at the trial that the defendant 
had been guilty of discreditable or dishonourable 
conduct in his office of town surveyor.” 

The above section is so strictly enforced that a 
local authority are not allowed to condone any 
breach of it on the part of their engineer. In the 
case of R. v. the Mayor, Aldermen, and Burgesses 
of Ramsgate ((1889) 23 Q.B.D., 66), the local 
authority had employed one of their officers to 
superintend certain works on their behalf, upon the 
terms that he should be paid for his services by a 
commission, whereby he became ‘interested ” 
within the meaning of the sections. The local 





authority passed a resolution for the — of 
and paid him the amount of the stipulated coxamis- 
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sion. An application was made to the Cuurt to 
quash this resolution on the ground that it was 
invalid. Field and Cave, JJ., held that this was 
so. Mr. Justice Cave said: ‘‘ If on every occasion 
on which an illegal payment has been made we are 
to refuse to issue a certiorari on the ground that the 
payment might have been made in another form, 
the words of Section 193 might as well be struck out 
of the Act.” It was also held (a fortiori) in this case 
that when the engineer or other officer of the local 
authority has been compelled to pay penalties, the 
local authority cannot reimburse hi the amounts. 

Having considered certain cases in which an en- 
- or other officer of a local authority has been 

eld liable for penalties, we may refer to one or two 
instances in which additional payments have been 
declared legal. In Edwards v. Salmon ((1889) 23 
Q.B.D., 533) the salary of a town clerk had been 
fixed at a certain sum, ‘to include all legal charges 
except for contentious business matters, travelling 
expenses, and payments out of pocket.” The 
council then promoted a sewage scheme, which had 
not been contemplated when the town clerk’s salary 
was fixed, but in connection with which he did 
extra work. On completion of the sewage works 
the council passed a resolution to the effect that the 
town clerk should be paid a sum of money in con- 
nection with the scheme. In proceedings brought 
to recover penalties, it was admitted that the town 
clerk was not ‘‘concerned or interested” in the 
contract ; but it was urged that he had received 
additional remuneration under colour of his office. 

The Court of Appeal refused to adopt this view, 
the present Lord Shedasier saying: ‘* The word 
‘allowance’ is not limited to such matters as 
lodging, coal or gas; it obviously includes extra 
payment for extra work, which was precisely the 
nature of the remuneration in the present case.” 

To sum up, this statute is intended to prevent 
any engineer or other officer of a local authority 
from having an interest in any contract adverse to 
that of the ratepayers whose servant he is. In the 
Ramsgate case (ubi supra) by over-certifying he 
might have increased the amount upon which his 
own percentage would be calculated. 

The fact that the fiat of the Attorney-General 
must now be obtained before any action of this 
kind is launched shows that it is the intention of 
the Legislature to pass over cases of minor import- 
ance. Upon a point of procedure it is useful to 
observe that in accordance with the Public Autho- 
rities’ Protection Act, 1896, an action for penalties 
must be brought within six months, and that if the 
plaintiff fails, he must pay the costs of the defendant 
as between solicitor and client. 

Before leaving that branch of our subject which 
has to do with the engineer's relationship to the 
public, it is necessary to say a word or two with 
~~ to criminal liability. 

e know of no cases in which engineers have 
been held criminally liable for acts of negligence. 
Upon general principles an engineer is criminally 
cn fae only for his own acts and omissions, 
and the fact that servants or agents employed by 
an engineer have carried out his instructions negli- 
gently does not make him answerable. 

The liability of an engineer for ‘‘ torts "—i.e., 
actionable wrongs—has next to be considered. In 
the first place, an engineer is liable for anything 
done by him beyond the scope of his authority. In 
this respect his position is similar to that of an 
ordinary servant. In the case of Bolingbroke v. 
Swindon Local Board (L.R., 9 C.P., 575) it was 
held that the defendants were not liable for a tres- 
pass committed by the defendant beyond the scope 
of his authority, but their manager was not a party 
to the action. In the case of Monks v. Dillon 
(12 L.R. Ir., 321), however, works had been exe- 
cuted by the contractor of a drainage board, pur- 
suant to contract with them and by their authority, 
under the superintendence of their engineer and 
his assistants, and according to plans and specifica- 
tions parent by the engineer, who directed and 
instru the contractor, and was frequently on 
the ground and saw the work in progress, but did 
not further interfere. Some of the works were ad- 
mitted to be acts of trespass to lands of the plaintiff, 
as the board had not obtained an assessment of 
compensation, or paid such compensation before 
entry. It was decided that the engineer was liable 
to the plaintiff for the trespass so committed. This 
case also decides that an engineer may be sued 
with his employers as a joint tort-feasor. 

It should be carefully borne in mind that the 
public duties of an engineer are often carried out 


under Parliamentarysanction. When this is the case, 
greater immunity is enjoyed from actions for negli- 


gence. This is because Parliament is taken to| pa 


have sanctioned every Act which is reasonably 
necessary for carrying out the work. All public 
works of any magnitude occasion a certain amount 
of annoyance to those who live near to the scene of 
action ; and if it were not for Parliamentary inter- 
ference, threats of litigation might unduly hamper 
the undertakers. Moreover, apart from statute, 
the principle applies to ali the ordinary affairs of 
life, that a nuisance of a 7 and necessary 
description shall not expose the perpetrators to an 
action. Thus in Harrison v. Southwark and Vaux- 
hall Water Company ((1891) 2 Ch. 409) the defen- 
dants, who had statutory powers in that behalf, 
created a noise and disturbance in sinking a shaft. 
It was decided that as the works were of a tem- 
porary nature, and for a lawful purpose, there was 
no nuisance at law. 

Relationship between Engineer and Contractor.— 
We pass on to consider the relationship between 
engineers and the contractors who look to the en- 

ineers to act between them and the ‘‘ client.” 
ith regard to the contractor, the engineer stands 
in this peculiar position, that while the contractor 
must obey the engineer in every particular, there is 
no contractual relationship between them. The 
result of this is that when the contractor seeks to 
make the engineer liable for any neglect of duty, 
he must prove something more than mere negli- 
gence ; he must prove that the engineer was guilty 
offraud. In other words, a right of action can only 
arise ex delicto. Where there is no contract it is a 
well-established principle of law that fraud must be 
proved before the plaintiff can hope to succeed. 

This proposition is so well known that it hardly 
requires much elaboration, but the case of Steven- 
son v. Watson (L.R., 4 0.P.D, 318) is of such 
importance in this connection that we set it out at 
some length. The statement of claim in that case 
set out an agreement under which plaintiff con- 
tracted with a company to build for them a hall, 
whereof the defendant was architect ; the defen- 
dant was to be allowed to order additions and 
deductions, the amounts of which were to be 
ascertained by him in a certain manner, all matters 
in dispute being left to the defendant, his decision 
thereon being final. The plaintiff was to be paid 
on the certificate of the defendant. The plaintiff 
proceeded to allege that the work was done and 
that the certificate had been given, but that the 
defendant had not used due care and skill in 
ascertaining the amounts to be a by the com- 
pany to the plaintiff, and that he had neglected 
and refused to ascertain the amount of the said 
deductions in the manner aforesaid, and know- 
ingly or negligently certified for a much less sum 
than was, in fact, the net balance payable ; and, 
further, that the defendant refused to consider the 
said certificate and allow the plaintiff to point out 
to him the errors in the bill of quantities. It was 
decided that no cause of action was disclosed by 
the above statement of claim, inasmuch as the 
defendant’s duties involved the exercise of care and 
skill. 

The dependence of the contractor on the engineer 
is shown in the case of Morgan v. Birnie ((1831) 
9 Bing., 672), which establishes that a contractor 
cannot recover payment either for the contract 
work, or for extra work, without the engineer’s or 
architect’s certificate that the work has been com- 
pleted to his satisfaction and approval, where 
under the contract such a certificate is considered a 
condition precedent to the right to such a ns. 
ment, and where the time for payment is not fixed 
with reference to a certain date, but only with 
reference tv the time of such certificate being 
granted. 

False representation on the part of an engineer (or 
architect) to the effect that he has authority which is 
not really vested in him affords good ground for legal 
P i at the hands of a contractor. Thus in 
the case of Randell v. Trimen (18 C.B.N.S., 786) 
an architect made representations to a builder to 
the effect that he had been authorised to order 
stone for the building of a church on account of a 
third person, and that the third person would pay 
for the stone as and when supplied. The contractor 
supplied the stone, trusting in the representations 
of the architect, but the third party repudiated all 
liability. In an action subsequently brought 
against the architect it was decided that the repre- 





sentations having been falsely made, and the 
defendant having no authority to make them, the 


plaintiff was entitled to recover not only the value 
of the stone, but also the costs he had incurred and 
id in a former action which he had brought 
against the third party, and which had proved un- 
successful, 

In the case of Pawley v. Turnbull (3 Giff, 70) a 
bill was filed by a contractor alleging unfair con- 
tract on the part of an architect, whose decision 
was by the terms of the contract made final, and 
who ousted the contractor and finished the build- 
ings. The Court, on proof of such unfair conduct, 
decreed payment of the balance due to the plaintiff 
on the contract, and relieved the contractor from 
penalties, declared the architect’s certificate not 
binding, and ordered both defendants (the archi- 
tect and the contracting party) to pay the costs of 
the suit. Stuart, V.-C., said, in the course of his 
judgment: ‘‘ Upon the result of the evidence [ 
come to the conclusion that the plaintiff was, 
without doubt, unfairly treated. ithout imput- 
ing fraud to the defendants, it is proved by the 
testimony of at least five credible witnesses, whose 
testimony cannot be impeached, that the conduct 
of the defendant architect was not of that discreet, 
impartial, and fair description which it ought to 
have been.” Another illustration of the nature of 
evidence which is required to establish fraud is 
furnished by the case of Ludbrooke »v. Barrett 
(46, L.J.C.P., 798). There it was alleged that the 
defendant, an architect, with a view to earning his 
commission, induced the plaintiff to offer to erect 
certain buildings for a fixed sum for one Ridgway, 
and he promised that if the plaintiff did erect the 
buildings to his satisfaction, he would give him 
certificates for payment. The plaintiff duly erected 
the buildings, and the defendant admitted that 
they were satisfactory, but the plaintiff alleged that 
the defendant falsely and fraudulently, and in 
collusion with Ridgway, refused to give the certifi- 
cates for payment, and that accordingly the plaintiff 
was damaged. 

Mr. Justice Grove, in the course of his judg- 
ment, said: ‘‘It has been proved that the de- 
fendant, the architect, had an interest in the 
matter, and that he procured the tender from the 
plaintiff to do the work, which he accepted. A 
breach of duty has also been shown, and a fraudu- 
lent collusion with another person to abstain from 
doing that which was a lawful act to do, and a 
damage resulted to the plaintiff. All these are, 
in my opinion, elements to constitute a good cause 
of action.” 

In Priestly v. Stone (4 T.L.R., 730) the plain- 
tiffs were builders, and the defendant was a quan- 
tity surveyor. The plaintiffs had tendered for 
certain buildings on bills of quantities prepared by 
Stone, on the condition that, if successful, they 
should pay for the quantities out of the first instal- 
ment paid them by the proprietors. The plaintiffs’ 
tender was accepted, and they proceeded with the 
works. When Stone applied for his fees, the plain- 
tiffs declined to pay, on the ground that the quan- 
tities were inaccurate, and that the defendant was 
responsible to them for the loss occasioned to them 
by his want of skill and care in preparing the bills 
of quantities. The action was dismissed. Lord 
Esher, in giving judgment in the Court of Appeal, 
said : ‘* The custom of supplying quantity surveyors 
has been in existence for sixty years, and hitherto 
no single case has been brought by a builder to fix 
the responsibility upon the quantity surveyor for 
accuracy which was sufficiently strong to show 
what the custom was. The contract as to taking 
out the quantities was not made between the sur- 
veyor and the builder. The surveyor has no control 
over the way in which the quantities may after- 
wards be used, and has no knowledge of the persons 
to whom they may be submitted. As a fact, the 
quantity surveyor in this case did not know that his 
quantities would be used by anyone. They did not 
therefore amount to a representation that they were 
true in fact, and no action for false representation 
apart from fraud could be based upon their alleged 
deficiencies. If deficiencies in the quantities were 
fraudulently made, it was possible the builders would 
have cause of action ; but their case at the trial was 
not put on any such ground of fraudulent or even 
reckless statement. . . . For these reasons such an 
action as this has never been maintained, and 
hardly ever proposed.” ; 

The ‘hibonaid of employer and engineer has 
next to be considered. Here we enter upon a dis- 
cussion of a contractual relationship. Hence negli- 





ence on the part of an engineer affords good ground 
aa an action for damages. In the few cases 1n which 
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the skill of a professional engineer has been called in 
question, negligence has been set up in answer to 
a claim for fees. This is probably because the 
degree of negligence which would be sufficient to 
deprive an engineer of his fees would hardly sus- 
tain an action for damages. 

In considering whether an engineer has been 
guilty of negligence, the terms of the contract be- 
tween him and his employer must be closely 
examined. If an engineer is employed to superin- 
tend the erection of a structure according to a parti- 
cular design, without regard to the purpose for 
which it is required, he cannot be held responsible 
if it turns out to be unsuitable for that purpose. 
If, on the other hand, he is employed to design 
a machine capable of manufacturing a particular 
article, it becomes his duty to see that the machine, 
when completed, will be capable of producing the 
required article. Further, he is not absolved from 
this duty by the fact that during the progress of 
the work the employer has_ interfered and 
asked for alterations. It is the duty of the 
engineer to advise his employer as to the suitability 
or unsuitability of the proposed change. In the 
case of Hall v. Burke (3 T.L.R., 165) an engi- 
neer was employed to design and erect a machine 
for sawing marble into blocks suitable for mosaic. 
In the course of the work the employer suggested 
certain alterations, which were made. In the result, 
the machine would not work to the satisfaction of 
the owner. In consequence of this the engineer 
failed to recover his fees. 

One or two other cases may be referred to in 
which engineers or architects have been held liable 
for negligence. In Eilisen v. Laurie (the Times, 
February 19, 1878) the insanitary condition of the 
drains in a house caused the family to suffer from 
ulcerated throats. The architect who had de- 
signed the house was sued for negligence before 
Mr. Justice Hawkins and a common jury, and 
damages were recovered against him. It is clear, 
however, that a substantial case has to be made out 
before the verdict will go against a professional man. 
(See Corbett v. Richmond and Chandler.) 

Attempts have been made upon various occasions 
to make engineers liable for the consequences of 
advice which has turned out to be faulty. Soin 
the case of Miller v. Wilson (Building News, 
August 6, 1886) an engineer in the exercise of his 
discretion advised his clients to accept the highest 
of anumber of tenders. After the prolonged hear- 
ing of a case in which damages were claimed against 
him for negligence, a verdict was found in his 
favour. 

In Monypenny »v. Hartland (2 C. & P., 378) 
the plaintiff had been employed to prepare an 
estimate and other particulars for the committee 
who were concerned in the erection of a bridge 
and approaches. He relied on the borings taken 
by a surveyor who had been previously employed 
by the committee, and did not take means to ascer- 
tain for himself the character of the ground form- 
ing the site of the intended works. The soil proved 
bad for foundations, and much deeper cuttings than 
he anticipated were necessary. In consequence the 
estimates were much exceeded. In suing for his 
fees the plaintiff failed to recover. 

It frequently happens that the certificate of the 
engineer is a condition precedent to the employer's 
liability to pay anything to the contractor. When 
this is the case, the employer will often have a 
right of action against the engifieer for giving a 
Wrong certificate ; but this is not always the case. 
If it be shown that the certificate was in its nature 
nothing more than the award of an arbitrator, the 
person making it cannot be held liable in damages, 
although he may have been in the employ of the 
man whose interests have suffered. 

It has long been decided that an arbitrator, or 
anyone who is called upon to fulfil a judicial func- 
tion, must be held exempt from proceedings at law 
for negligence. In the case of the Tharsis Sulphur 
Company v. Loftus (L.R. 8, C.P. 1) the defendant 
was an average-adjuster. He was retained by the 
plaintiffs to settle and adjust the proportion which 
the ship and cargo respectively have to bear of 
losses incurred during a voyage, the plaintiffs, the 
Owners of the cargo, undertaking to be bound by 
his decision. When he made his award, the plain- 
tiffs were dissatisfied with it, and brought an action 
against him, alleging want of care on his part in 
making the award. It was decided that an action 
would not lie. 


€ application of this doctrine to an engineer or 


cases of Chambers v. Goldthorpe, and Restell v- 
Nye, which are both reported in the Times Law 
Reports, 1901, at page 304. In those cases it was 
provided by a building contract that the certificate of 
the architect employed by the building owner, 
showing the final balance due or payable to the 
contractor, was to be conclusive evidence of the 
works having been duly completed, and that the 
contractor was entitled to receive payment of the 
final balance. An action having been brought 
against the architect for negligence, it was held by 
the Court of Ap (Lord Justice Romer dissent- 
ing) that the architect in giving his final certificate 
was in the position of an arbitrator between the 
—_— and could not, therefore, be held liable 
or negligence. Referring to the clause which pro- 
vided for payment on production of the architect's 
certificate, Lord Justice A. L. Smith said: ‘I 
cannot come to the conclusion that the architect’s 
sole duty was to protect the interests of the build- 
ing owner against the builder. I think that under 
that clause he owed a duty to the builder as well 
as tothe building owner. I think that the effect 
of his agreeing to act under Clause 20 of the con- 
tract was that he undertook the duty towards both 
parties of holding the scales even, and deciding 
between them impartially as to the amount payable 
by one to the other. . . . It was argued that there 
was no oe, between the parties prior to the plain- 
tiff giving his certificate, and that, unless there was 
a dispute, the plaintiff could not be in the position of 
an arbitrator. I do not see why there should not 
be an arbitrator to settle matters as to which, if 
there was no actual dispute, there would - 
bably be a dispute unless they were so settled. 
In the case of the Tharsis Sulphur Company v. 
Loftus there was no more a dispute than in the 
present case. 

The opinion of the dissenting judge better accords 
with the wishes of building owners than does the 
judgment to which we have just alluded. Lord 
Justice Romer said :—‘‘ Suppose a person under- 
takes to value or estimate for another, work about 
to be done for his principal for a third person ; in 
my opinion he does not, so far as his principal is con- 
cerned, become in the position of an arbitrator in 
regard to his valuation or estimate merely because 
he knows that his principal and the third person 
have by contract between them agreed that, in 
default of dispute previously arising with regard to 
the matter, his valeotion or estimate is to be taken 
as conclusive, and as determining the price to be paid 
by his principal for the work to be done by the third 
person. In such a case, in giving his valuation or 
estimate, he would still be acting for his principal, 
and so long as he acted without fraud, he would 
be under no obligation or liability to the third 
person ; and, acting as he would do for his principal, 
if he was guilty of negligence causing damage, he 
would be liable to his principal in an action. . . . 
I turn to the contract in the case, and what do I 
find? Not only is there nothing in the contract 
going beyond what I have last mentioned, or indi- 
cating that in measuring up the work and certifying 
he was regarded or treated as an arbitrator ; but 
the provisions of the contract appear to me to 
negative the idea that under the contract he was 
regarded as, or placed in the position of, an arbi- 
trator. . . . There is an arbitration clause which 
does provide for the settlement of disputes by a 
person who is not the architect ; and in that clause 
the architect is vlearly recognised as the agent of 
the building owner ; as a person who, in reference 
to what he had to do, was considered as acting for 
his principal, and as one opposed to the contractor.” 
He concluded his judgment by saying: ‘‘I think 
it would be lamentable that in cases of this kind an 
employer who paysan architect for supervising work, 
and who has sustained damage by his negligence in 
the performance of the duties for which he is paid, 
should have no remedy against him.” 

The difficulty, therefore, is to decide beween the 
ministerial and judicial functions of an architect or 
engineer. At one time, to use the words of the 
Lord Chancellor in Ranger v. Great Western Rail- 
way (24 L.T.O.S. 22), he is ‘‘the impersonation 
or alter ego of the employer, to act on his behalf 
in all the essential steps in the contract ;” but 
upon other occasions he has to judge of the quality 
of the contractor’s work, and to certify for payment 
accordingly, and to this extent he is in the position 
of an arbitrator or dispute preventer. There are 
a few cases, besides those to which allusion has 
already been made, which give us some clue to the 





architect was clearly established in the very recent 





settlement of this question. 








If the architect or engineer is acting merely 
as his employer’s agent to do some essential step 
in the progress of the work, such as supplying 
plans, setting out lands, roads, or drains (Roberts | 
v. Bury Commissioners, 22 L.T.R., 132; L.R. 
5 C.P., 310), or giving notices, or handing over / aoa 
session “or works = oe — om- 
pany v. Rathgan, 6 L.R. Ir., ; pine ». 
Ayrshire Railway Company, 17 C.S.C., 4th series, 
115 ; and Mansfield v. New York Central Railway 
Company, 102, N.Y. 205), his functions may be 
called purely ministerial. But if he brings his pro- 
fessional skill or judgment to bear—for example, 
judging the quality of work done, accepting or re- 
age materials (see De Morgan, Snell, and Co. v. 

io Janeiro Flour Mills, 8 T.L.R. 108, 292), or 
certifying for payments or adjudging a 
see Jones v. St. John’s College, 23 L.T.R., 803 ; 

.R. 6 Q.B., 115) —his functions are judicial, 
and, in most building or engineering contracts 
with the usual clauses, will a protected from 
any action whatever that does not allege fraud or 
collusion. 








THE DESIGN AND CONSTRUCTION OF 
RAILWAY CARRIAGES IN INDIA. 
By C. F. Bamrorp, Assoc. M. Inst. C.E. 
(Continued from page 236.) 

Tue first and second class bogie carriages (see 
Figs. 21 to 24 on our two-page plate) are fitted on 
to underframes similar to that described for the 
first-class inspection carriage (see issue of Feb- 
ruary 21). Some of the leading dimensions are as 
follow : The length over the headstock plate angle- 
irons is 41 ft., over the solebars 42 ft. 4 in., the 
length over the platforms is 42 ft. 7? in., the length 
between centres of bogies, 28 ft. 6 in., the distance 
from centre to centre of the wheels 4 ft. 6 in., 
the diameter of the wheels over the tread 2 ft. 4 in., 
the outside steel frame plate channel 7% in. by 
3} in. by 35; in., the centre longitudinal stay channel 
iron 7{ in. by 24 in. by 5, in., the height from the 
rail head to the top side of the underframe channel 
iron measures 2 ft. 9 in. unloaded, and 2 ft. 8 in. 
mean. The distance from centre: to centre of the 
journals is 4 ft. 5 in. 

The bogie springs and carriage, the buffer and 
springs, and brake arrangements, are exactly similar 
to those described for the first-class inspection car- 
riage. 

The carriage is divided up into the different com- 
partments as follow : 

Two compartments for first-class accommoda- 
tion are placed, one on each side of a cross 
passage at the centre of the carriage, with lava- 
tories at the end of each compartment; the 
second-class accommodation is provided for by two 
compartments, one placed at each end of the 
carriage, with a lavatory at the end of each com- 
partment. 

The first-class e-way measures 7 ft. 1? in. 
by 1 ft. 11 in., and on either side at the centre is a 
doorway entering into a first-class compartment. 
Each compartment has accommodation for four 
persons, and measures 7 ft. ? in. long by 7 ft. 1} in. 
wide ; it has four upholstered armed seats with 
removable cushions, _— back and front ways to 
the engine, with folding tables between each pair 
of seats. These tables are folded up at night 
time, and sliding frames drawn out from under each 
seat ; upon which are placed double cushions, 
the two seats thus forming one bed, measuring 
6 ft. 6 in. by 2 ft. Zin. ’ 

Two folding beds are also provided, which are 
hung from the ceiling and ced on each side 
of the carriage. These beds, each measuring 
6 ft. 9 in. long by 1ft. 9 in. wide, are made to 
fold up against the ceiling (see detailed views, 
Figs. 25 and 26) in the following way: The 
cushions rest on a steel frame rag He Fig. 27), 
hung from four corners on the inside by means of 
two steel rods B, and outside by two steel chains C, 
padded and covered with leather. The rods B are 
pivoted at d, and work in bearings fitted to the side 
of the carriage. A small crank-arm works in a 
pin-joint at the ends of the rod B, and is also 
jointed on to the bed-frame A. The chains C are 
suspended from eye-bolts screwed into the top 
longitudinal rails, and at their lower ends are 
fitted with swivels pinned to short arms f fixed 
to the bed-frame. The following is the method 


of folding the bed up to the ceiling: Firstly, the 
arm f revolves about its axis at S in the direction 
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of the arrow M (see Fig. 28), until it rests against 
therod 8. Then, in this position, the rod B revolves 
in the direction of the arrow K about its axis d, 
until in the position shown in Fig. 29, where it is 
fixed by means of a cord and catch ; the cord is also 
used for drawing the bed and frame into this position. 
It will be observed that this method of folding 
the beds up to the ceiling has the advantage of not 
blocking up the ventilating louvres, which are 
placed along the top side of the carriage for the pas- 
sage of air. 

The windows (see Fig. 21) are fitted with tinted 
glass to prevent the glare from the sun, and when 
shut are held up by Hill’s patent mechanical.thumb 
window-holders ; when opened, the windows slide 
down in slotted side grooves, and rest on a longi- 
tudinal timber-bearing bar and rubber cushion. 
The outer windows are fitted with fixed louvres. 
When closed they catch on to an iron clip screwed 
on to the cross-rail, and when open they slide down 
in slotted grooves at sides, and rest on bearing bars. 
Weather boarding is fitted between the outside 
cross-rail and the bottom frame beams, and tongued 
case boarding is fitted between the inside cross-rail 
and the bottom-frame beams. 

The sunshades (see Fig. 30) are made up of weather 
boarding fixed into side frames, with slit openings 
to allow air to pass through. The boarding is also 
stiffened by vertical strips fixed by iron brackets to 
the side posts. The swivel ventilating louvres are 
fixed between the top outside cant-rail and cross- 
rail, 

Gutters are provided to each side of the carriage, 
and are fixed to the top outside cant-rail and sun- 
shade (see Fig. 32). The roof is made up of corru- 
gated iron, resting on longitudinal buttons fixed to 
the top outside tongued casing (see Fig. 26) ; the 
inside or under casing is also tongued, and fixed to 
the arch rails, which have ventilating holes drilled 
through them. The flooring is covered with floor- 
cloth, and each compartment is lighted by two gas 
lamps. 

The lavatories are placed between the first and 
second classes, and measure 7 ft. 1} in. by 3 ft.4 in. 
Each lavatory compartment is divided in halves 
by a Fomine. partition wall (see plan, Fig. 22); 
one half is for the first-class, and the other half 
for the second-class passengers. Each division is 
provided with a commode, consisting of a plain open 
iron cylinder (see Figs. 33, 34, and 35) 12 in. in 
diameter inside by 2 ft. 4 in. in length; the cy- 
linder is fitted with a service pipe and hand-cock, 
and a teak wood seat and cover, and is placed in 
one corner of the compartment, as shown in Fig. 
22. Each compartment is also provided with a wash- 
basin, which has water supplied to it through 

ipes and taps from a wrought-iron tank measuring 
r ft. 4 in. long, fitted between the top and bottom 
roof casings, and made to the shape of the roof, with 
an opening in centre for the lamp to pass through 
(see detail of tank, Figs. 36 to 38). The wash- 
basin (Fig. 39) is also provided with a plug and 
waste pipe passing through the floor. The gutter 
in pipes are taken down the inside corners of the 
lavatory compartment. Each compartment is also 
provided with a mirror, hat and coat hooks, and 


towel rail fixed on the partition. 

One gas lamp is placed at the centre of the divid- 
ing partition for lighting the two lavatories. En- 
trance to the lavatories is made from each com 
ment through 1-ft. 10-in. doorways that fold 
on to the diagonal partition wall. 

The second-class compartments, measuring 7 ft. 
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1j in. by 7 ft. Zin., are placed at the extreme 
ends of the carriage, with entrances on to the 
{ _ Each compartment has accommoda- 
tion for seating six persons and sleeping four ; the 


verandahs. 














DETAIL CROSS SECTION OF LAMP 


seats are of cane, and are arranged in rows of four 
on each side, with case-boarded curved backs. The 


distance between the seats is 2 ft. 7} in. (see Fig. 
41, annexed). One folding sleeping-berth is fitted 
to each side of the carriage, and is similar to those 
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Fig 45. 
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PLAN OF COVER 


described for the first-class compartment. The floor- 
ing is not covered with floorcloth, but left plain. 
Each compartment is lighted by one gas lamp, shown 
by Figs. 43 to 46 on the present page. 


(To be continued ) 





Coat In GenMany.—The production of 0 
last year was 107,825,009 tons. The corresponding output 
in 1900 was 109,290,237 tons. 


coal in Germany 
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POWER STATION OF THE UNION TRACTION COMPANY, INDIANA. : 
CONSTRUCTED BY THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, PITTSBURGH, PENN. ‘ 
(For Description, see Page 306.) : 




















Fie. 1. Power House, show1ne THREE 100C-Kitowatr WESTINGHOUSE ALTERNATORS, 
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Fie, 2. GENERAL View or Sus-Station AND Repair SuHop. 
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MODERN AMERICAN PRACTICE IN 
ELECTRIC INTER-URBAN TRACTION. 


Tue extensive electric-traction system owned by 
the Union Traction Company, Indiana, U.S.A., 
possesses many novel points, both in its equipment 
and operating methods, which will be of value to 
all interested in electric tramway development. 
The longest distance covered is that from Indiana- 
polis to Marion, 70 miles. In addition to this 
there are two branch lines—one from Anderson to 
Muncie, 17 miles, and one from Alexandria to 
Elwood, 10 miles. To these straight stretches 
must be added 56 miles, the aggregate mileage of 
city networks, thus bringing the total track 
mileage to about 153 miles. The long distance 
between the extremes of the system necessitated 
either the use of a number of central generating 
stations placed at frequent intervals along the 
route, or the use of some high-pressure electric 
transmission system with one main generating 
station and a series of sub-stations. The latter 
method has been adopted; the transmission of 
power is by 2m i gemee currents from a main station, 
there being eight sub-stations placed at convenient 
points along the route. The use of polyphase 
currents with converter sub-stations is not a 
feature peculiar to this actual system; but it 
is sufficiently uncommon to attract a good deal 
of attention to the practical results obtained by 
the Union Traction Company. This is par- 
ticularly true at the present time, when, in 
this country, all are so keenly following the ques- 
tion of electric suburban railways and tramways 
and their systems of equipment. Especially 
in London, where electric tubes, subways, tram- 
ways, railways, c., are apparently, in a few 
years’ time, to overthrow the pre-eminence of the 
present indispensable ’bus and hansom, the matter 
of the safe and economical operation of extensive 
electric transit schemes is all-important. The elec- 
trification of the Metropolitan District Railways 
of London, as all are aware, has already had to 
meet a serious obstacle in the form of a pronounced 
disagreement on the part of experts as to the best 
electric power system to adopt. This is happily 
settled, and the power scheme decided upon is 
identical with that of the American street railway 
under notice. Another point of similarity is that 
Westinghouse generating, transforming, and con- 
verting machinery is used throughout on the Union 
Traction Company's system whilst the British 
Westinghouse Company have received the contract 
for the power plant of the London Underground. 
Any particulars of the behaviour of the plant on the 
American line, or figures as to its operating eco- 
a are therefore both interesting and valu- 
able. 

The central power-generating station is situated 
in the town of Anderson, which is about midway 
between the two extremes of the route covered, 
being 36 miles from Indianapolis and 34 miles from 
Marion. A general idea of the construction of the 
buildings will be gathered from Fig. 1, page 305. 
They are of ample size, and well provided with wall 
and roof lighting. The boiler-house is equipped with 
the most modern plant and labour - saving devices. 
Babcock and Wilcox water-tube beilers are used ; 
they are arranged so that either natural gas or a 
cheap quality of coal may be used as fuel. The 
latter is fed by mechanical stokers, and a complete 
equipment of automatic machinery for the handling 
of coal and ashes is installed. Natural gas is the 
fuel ordinarily burnt under the boilers, but at 
certain times during the year the supply gives out, 
and a low quality of coal has to be used instead. 
The price of this coal is about 6s. per ton, at 
which price it is only slightly dearer than the equiva- 
lent paid for the natural gas. 

There are three main generating sets installed ; 
all are similar and of equal size, the capacity of 
each being 1000 kilowatts. A general view of the 
generating plant in position is given in Fig, 1. 
Each engine is of the horizontal cross-compound 
condensing type, with cylinders 26 in. and 56 in. in 
diameter respectively by 48 in. stroke. The elec- 
trical machine and a large wheel are built on the 
shaft between the high and low-pressure cylinders, 
The flywheel is very massive, being 18 ft. in dia- 
meter, and having a weight of about 55 tons. The 
flywheel and the heavy rotating part of the electric 
generator give an enormous momentum to the 
moving and serve to produce absolutely 


steady running of the plant—an all-important item 
where alternators are required to run successfully 


in llel on a constantly varying load. The main 
shaft of each set is 24 in. in diameter, reduced to 
22 in. at the bearings. The cranks are set outside 
each main bearing. 

The electric generators are each of the Westing- 
house revolving field alternator type, yielding at 
full-rated load 1000 kilowatts in the form of three- 
phase current at a pressure of 3200 volts when 
running at the normal speed of 100 revolutions per 
minute. The five small electrical sets shown in 
front of the switchboards are one exciter, three 
rotary converters, and a booster. The exciter 
consists of a 50-kilowatt multipolar direct-current 
machine, direct-coupled to a 75 horse-power alter- 
nate-current induction motor of the Westinghouse 
type ‘‘C” form. The rotary converters are all of 
250-kilowatt capacity, and yield direct current at a 
pressure of 550 volts for the supply of the portion 
of the electric railway system in the immediate 
neighbourhood of the works. The fifth machine is 
a booster which works in conjunction with a storage 
battery of chloride cells installed at the central 
station. There are in all 264 cells in the battery, 
which has a capacity of 211 kilowatt-hours at a dis- 
charge rate of one hour. Other electrical plant 
installed at the main generating station consists of 
a bank of large transformers whereby the generator 
pressure is stepped up to 15,000 volts for trans- 
mission to the sub-stations at the more distant 








circuit. The plant inside the car is so arranged 
that it can be coupled up and set to work in any 
sub-station with very little delay. 

An illustration showing the car in actual use is 
shown in Fig. 4, This car has served its purpose very 
well up to the present, and considerable expense 
has been welded by its adoption, since it serves ag 
a reserve set for any sub-station, whereas each sub. 
station would otherwise require a similar set fixed 
for itself. The whole of the sub-station machinery, 
both fixed and portable, is of Westinghouse manu- 
facture, and is built after their usual standard 
high-grade designs. 

It is interesting to quote figures bearing on the 
actual economy of the generation and distribution 
system. The Table on the next page gives an 
analysis of the cost of energy per kilowatt-hour for 
six months of last year. The figures are given for 
the cost per kilowatt-hour at the low-tension ’bus. 
bars of the central station, and also at the low- 
tension direct-current ’bus-bars at the sub-stations, 

It will be noticed that the repair costs are prin- 
cipally made up between the power-house and the 
sub-station bars; this is owing mainly to the run- 
ning charge of 6 per cent., which is paid by agree. 
ment to the contractors who put in the storage 
batteries for their maintenance. 

In the cities the cars run on the city tram- 
ways, and the track-work and overhead con- 








Fic. 3. WestincHouse Step-Down TRANSFORMERS IN SusB-STATION. 


parts of the route; also switchboards and small 
auxiliary appliances, all of which are of Westing- 
house manufacture, and in accordance with their 
well-known standard principles. 

The eight sub-stations are all equipped with 
similar plant, consisting of reducing transformers, 
rotary converters, boosters, batteries, and switch- 
wes Three of them have each two rotary con- 
verters of 250 kilowatts capacity, with their com- 

lement of reducing transformers, a 16-kilowatt 
easier, a battery of 264 cells of 168 kilowatts capa- 
city, and the necessary switchboard arrangements. 
The other five sub-stations are only of half the 
capacity ; each one is equipped with reducing trans- 
formers, one 250-kilowatt rotary converter, an 
8-kilowatt booster, a battery of 264 cells of 84 
kilowatts capacity, and the necessary switchboards. 
General views of sub-station and transformer are 
shown in Figs. 2and 3. Each of the rotary con- 
verters carries a Westinghouse type ‘‘C ” alternate- 
current induction motor on an extension of the 
shaft for starting purposes. 

An interesting and novel feature in connection 
with the sub-station equipment of this line is the 
provision of a portable set of transforming and 
converting plant. This consists of a specially con- 
structed car 21 ft. 6 in. long by 8 ft. 8 in. wide, 
containing three 87} kilowatt reducing transformers, 
a 250-kilowatt rotary converter and high and low 
tension switchboards for both the alternate-current 
and direct-current circuits. (See Fig. 5, page 316.) 
This portable sub-station serves as a standby or 
auxiliary plant to any of the sub-stations ; as occa- 
sion demands it is moved along the railway from one 
sub-station to another. Inside each sub-station rails 
are laid in direct connection with the main railway 
track, so that no time is lost in bringing forward 
the additional sub-station plant whenever required, 





and in placing it direct on the main electric supply 


struction call for no special mention. Between 
the cities the line is laid on a private right of 
way, and is practically identical in construction 
with the permanent way of steam railways. The 
track is well ballasted and the rails laid on cross 
sleepers. The ground traversed by the line is practi- 
cally level, and very little cutting and filling was 
required in levelling the road bed ; also the line 
is for the most part single, consequently the 
track-way is generally narrow. The rails are of 
standard T-section, weigh 70 lb. per yard, and are 
rolled in 60-ft. lengths. F 
Speeds of 60 miles an hour are frequently attained 
on certain parts of the track, and from 40 to 50 
miles an hour is common practice. Trolley wheels 
of 6 in. diameter are used, and with these, and 
the track being so smooth and well laid, no trouble 
is experienced from the trolley jumping the trolley 
wire at even these unusually high speeds. It 
is believed, however, that a speed of 60 miles 
an hour is very near the highest limit at which 
an overhead trolley system can be depended upon. 
A line of wooden poles runs along each side of the 
track throughout its length, the poles being set 
direstly opposite each other. Those on the one 
side are more lofty than the others. The former 
carry the low-tension feeders and the high-tension 
transmission lines, while the latter support tele- 
phone wires ; a span wire between the posts serves 
to carry the electric trolley wire.- The high-tension 
transmission lines are placed above all the other 
wires. : 
The cars of the inter-urban sections of the line 
are each 52 ft. 6 in. long, carried on two trucks of 
M.C.B. design, and built at the Baldwin Works. 
The wheels have steel tyres, they are 36 in. e" 
diameter, and run on axles of open-hearth stee 
6} in. in diameter. These trucks have given nd 





trouble running at the high speeds in vogue, and 
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their maintenance expenses have proved to be very 
low. Each car is equipped with two Westinghouse 
“50—C” type railway motors, rated at about 150 
horse-power each. The two motors are both carried 
on the leading truck. It is found that when run- 
ning at a speed of 60 miles an hour, the average 
current drawn from the trolley line is about 150 
amperes; when accelerating at the start, the 
current per car frequently rises up to 350 amperes. 

These are huge currents to take off a trolley wire 
with the small trolley wheel of a car running at 
such high speeds; but although the wear on the 
trolley wheels is, as might be expected, comparatively 
high, no difficulty whatever has occurred in practice 
to cause interruption in the service or interfere 
with the safe and correct working of the system in 
any way. The cars are all equipped with air- 
brakes, the compressed air being used also for 
assisting the sanding of the rails. 

As on many American light railways and electric 
inter-urban lines, the traffic on the lines of the 
Union Traction Company is controlled and directed 
entirely by telephone ; there are no signals of any 
description in use. The telephone poles, as has 
been said, are continuous along one side of the 
railway track. They carry two telephone circuits : 
one pair of wires is used for the transaction of the 
general business of the company, the other pair of 
wires is provided for the specific purpose of directing 
the traffic. The railway is practically all single- 
track, and turn-outs are placed at intervals of two 
miles apart. At each turn-out a pair of connection 
boxes are fixed, one at each end of a cross-arm on 
the pole, by which means they project sufficiently 
to allow the man in charge of the car to connect 
his telephone instrument at a connection box by 
means of flexible wires and a connecting-piece, 
without leaving the car, whether the car be on the 
main track or on the shunt loop. The traffic is 
directed from one telephone centre, where there 
are a pair of instruments permanently connected 
to the lines and a train-despatcher in constant 
attendance. The duty of the train-despatcher 
entails, as will be gathered, great responsibilities 
and the most careful attention. He receives notice 
from every car as it arrives at each stopping place, 
not necessarily each turn-out, and he forwards word 
when it is to proceed and where it must be reported 
at next. His work is simplified somewhat by the 
provision of a board close at hand arranged to re- 
present the whole railway system ; the spaces denot- 
ing turn-outs have each“a set of holes into which 
numbered plugs corresponding to the cars can be 
inserted, As he gives word despatching a car to a 
certain turn-out, he places the plug bearing the 
number of that car in a hole in the section of the 
board corresponding to that turn-out. So he is 
enabled to keep a definite indication of the position 
on the line of each car} The cars run according to 
time-table, the latter being arranged with definite 
stopping places denoted, and so that no two cars 
shall be reporting to the despatcher at the same 
time. All orders passing between the despatcher 
and the cars are repeated and recorded on 
forms, so that a definite record is kept of the 
Operating system. Such a system of traffic control 
answers well for a long single line with compara- 
tively few trains running. It is cheap and simple ; 
but its safety depends entirely upon one person— 
the despatcher. Should he for a moment grow 
careless, or lapse from keen attention, a disastrous 
collision ‘might easily be the result. A telephone 
rane similar to this would be in no way suitable 
= the London Underground, for instance. With 
0 advent of electric traction on what has been 

rmed ‘* London’s Inferno,” there will, no doubt, 


Average cost per kilowatt-hour for the six months is therefore : 
At the power-house L. T. ’bus bars af 0.221d. 
At the sub-station D. C. ’bus bars -» 0,382d. 








come into use an up-to-date system of signalling, 
which will, at all events, be the means of ex- 
pediting the traffic to the utmost and be perfectly 
safe in its action, being as far as possible free from 
dependence on man’s strength for its safe action 
and independent of human frailty for its failures. 
Such a system should, and, it is not too much to 
say, would have no failures. The Boston Ele- 
vated Electric Railway is now controlled on just 
such a system. The whole of the signalling 
is done by the trains themselves. Each train 
on the track signals its own position at every 
instant of time; this the train does by auto- 
matic apparatus worked with electricity and with 
compressed air. The electric circuit of the system 
insures the simultaneous motion of the signals with 
the train movement, whilst the compressed-air 
motors give a perfectly reliable, powerful, and com- 
plete motion to the signal arms. The system 
installed at Boston is the Westinghouse electro- 
pneumatic system of block signalling, and it has 
even been so perfected that should a train-driver 
through carelessness or any other cause attempt to 
run his train past a danger signal, the train brakes 
will be at once applied automatically and the 
train rapidly stopped. Cases of drivers running 
past danger signals are, unfortunately, not rare, 
and appalling results have frequently followed 
the mistake. The Slough disaster, still fresh to 
memory, was one of the most lamentable of this 
kind. Having this and others in mind, it is, indeed, 
very pleasing to know that means are now to hand 
which are proved by practice to effectually prevent 
accidents so fatal, so long as the devices that are to 
relieve personal responsibility do not fail. 
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Well-Boring for Water, Brine, and Oil. A Manual of 
_ Current Practice. By C.Ister. London: E. and F. 
Agere New York: Spon and Chamberlain. [Price 
. Neb. 

THERE is a wonderful charm about well-boring. Its 
uncertainty puts it on a level with gold-mining 
and other speculative ventures, which have an 
immense attraction fora certain type of mind. It 
offers all the delights of gambling, without its 
economic immorality. For a moderate outlay it is 
possible to have some weeks of alternate hope and 
apprehension, and then, if success is attained, years 
of solid satisfaction. A good supply of pure well 
water, safe from all chance of contamination, and ob- 
tainable for a small outlay in pumping, is a constant 
source of profit and satisfaction to its owner, par- 
ticularly if his neighbours are paying heavy rates 
to a company whose gathering ground is not above 
suspicion. Even if the venture fails, as fail it does 
at times, there is sense of having had a run for 
one’s money, which is not without its consolation. 
Much might be written about the romance of well- 
boring ; of the indomitable patience with which it 
is often pursued ; of the stubborn courage which per- 
sists in spite of discouragement ; of the ingenuity 
displayed in overcoming obstacles and in recovering 
lost tools ; and of the ample reward which is often 
obtained. All these matters are incidentally men- 
tioned by Mr. Isler in his book ; but it scarcely 
lies in his hands to give expression to the enthu- 
siasm which the subject is capable of creating, for 
he is a well-borer by profession, and has done some 
notable work himself. He confines himself rather 
to matter-of-fact description of tools and processes, 
and it is only by reading between the lines that 
one can discern how greatly success in well-boring 





this and other countries in which the general geo- 
logical conformation is perfectly well Soom, and 
in which wells can be put down with a fair amount 
of confidence. This confidence amounts to abso- 
lute certainty in places where numerous wells 
already exist. Some districts are blessed with 
immense underground reservoirs of pure water, free 
to everyone who cares to tap them, and the wonder 
is that manufacturers are so often indifferent to the 
”~ lies that Nature places beneath their feet. 

e old dug well, Mr. Isler informs his readers, 
is fast going out of existence, and is being replaced 
by the driven tube well, which takes the whole of 
water from the bottom, and is shut off from surface 
contamination. In suitable soil, tubes can be driven 
to depths of 60 ft. to 70 ft., or even more, and can 
be withdrawn if water is not found. Beyond these 
depths, or if hard ground be met with, the well 
must be bored by tools fixed at the ends of rods, 
which are screwed together in lengths. This, of 
course, is a slow process ; fora chisel at the end of 
300 ft. or 400 ft. of flexible rods is not under 
good control, and may behave very erratically if 
it meets with a sloping surface of hard rock. 
Every time the tool has to be sharpened, or the 
disintegrated rock to be removed, the whole of the 
rods have to be raised and unscrewed one by one, 
and afterwards put together again. A broken 
chisel at the bottom of the hole affords oppor- 
tunities for ingenuity and patience of the most 
exalted order. The boring of really deep wells was 
commenced in 1832, in Paris, when a well was put 
down 1798 ft. in eight years. This was done by 
Mulot. Later, Kind put down a well at Passy, 
using an apparatus in which a tool was raised by 
rods, and then allowed to fall freely a certain deter- 
mined distance. The weight of the tre was 
36 ewt., and it fell nearly 2 ft., boring a hole 39 in. 
in diameter. This system was afterwards im- 
proved upon by Chaudron, and used in sinking 
shafts for coal pits of 16 ft. in diameter. The 
rods used were sometimes of iron, but oftener 
of timber. One trepan weighed as much as 16} 
tons, and was forged in one piece. Further 
improvements were made on the system by Dru, 
his contrivances rendering the fall of the trepan 
more certain. But in all these systems the work 
of raising and lowering the tool was most arduous, 
and occupied an immense amount of time in un- 
coupling the rods. Messrs. Mather and Platt, of 
Salford, therefore introduced the use of a rope, in 
place of rods, and devised a complete power-driven 
plant, by which the tool was constantly —_. 
cated, and at the same time rotated, at the end of 
arope. To give some torsional rigidity a flat rope 
was used. 

The finding of petroleum oil gave a great im- 
petus to well-boring in America. The rope was 
adopted there on account of its handiness, and 
great skill was developed in putting down wells 
both rapidly and cheaply. one Angee tools were 
invented, and also a large number of ene 
for the dislodgment of fastened tools. e. dia- 
mond drill was the last step in the development of 
well-boring ; it has been very extensively adopted 
in Australia and South Africa. It has the great 
advantage of furnishing a complete section of the 
ground through which it passes for the benefit of 
the geologist, and so enabling him to decide how 
far it is worth while to persevere in the search for 
water. Indeed, it is only in diamond-drilling that 
much advance has been made in late years. In 
1888 we published a series of articles on the 
sinking of wells in petroleum fields, and there 
would be very little to add to them if they were 
to be republished to-day. Success still depends 
more on the man in charge than on the apparatus, 
although the apparatus is by no means unimpor- 





depends on moral qualities—on patience, on perse- 


tant. Mr. Isler gives a lucid explanation of all 






” 
yt 
Be 
“#] 
ie 
£ 
i 


Se 


pete os 


ents) Sas 18 


1 eT pes 


Be 
- 
a 
uy 
i 
7 
ma 
2 













308 ENGINEERING. [Marcu 7, 1902. 











RIEDLER “EXPRESS” PUMP. 
CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, LIMITED, ENGINEERS, ERITH. 


(For Description, see Page 310.) 
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the appliances used, and he adds: many valuable |’ ’ 
eg Naar from a long and varied seniclaines in | 
i ring. He also sets forth the cost of working 
y different systems, and the outlay required for 
- His book is a most useful one, 
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THE RIEDLER ‘‘EXPRESS” PUMP. 


In our iesues of January 10 and 24 last we described 
an interesting set of Riedler pumps, constructed by 
Messrs. Fraser and Chalmers, Limited, of Erith, for 
the Powell-Daffryn Colliery, South Wales. We this 
week illustrate on pages 308 and 309 a set of Riedler 
‘* Express” pumps, built by the same firm, and which 
are capable of being run at even higher speeds thun the 
ordinary Riedler type, as exemplitied by the Powell- 
Duffryn plant. The ‘ Express” pumps can be easily 
run at the rate of 200 to 300 revolutions per minute, and 
can therefore be coupled direct to electric motors. 
These, it is true, must be of the slow-speed type, but the 
speed is not such as to render the first cost of these 
motors prohibitive. The general arrangement of one 
of these pumps is well shown in Fig. 3, page 309, and 
by the plan, Fig. 2, page 308, whilst Fig. 1 shows very 
clearly the design of the i? barrel and its valves. 
Quite apart from its special features, the construction 
of the pump will well repay study as a sample of 
straightforward design. The machining needed, it will 
be seen, is of the simplest character, whilst the con- 
struction throughout is thoroughly sound mechanically. 
The design shown in Fig. 1, though good, has been 
slightly modified’ within the last ce weeks, and in 
Fig. 4, page 309, is represented in detail the construc- 
tion of the last set of these pumps built by Messrs. 
Fraser and Chalmers. As the general lines of the 
design are identical in Figs. 1 and 4, it will be con- 
venient to refer our general description mainly to 
Fig. 4, though the pumps represented in Figs. 2 and 3 
are really constructed as shown in Fig. 1. 

This pump is the outcome of a number of experi- 
ments. The pump has two barrels, the plungers bein 
5} in. by 7 in. stroke, and is capable of pumping 
gallons per minute toa head of 1500 ft., when running 
at a speed of 200 revolutions per minute. This may 
be taken as its normal or constant duty; but the 
maximum duty far exceeds this, since the pump is 
capable of pumping for a number of hours at a stretch 
300 gallons per minute to the same head, running 
then at 300 revolutions per minute. Particular care 
was taken in the construction and design of the crank- 
shaft, its bearings, and the connecting-rod; the 
surfaces allowed for bearing being greater than for 
ordinary slow-running pumps. The suction chamber A 
(Fig. 4) is of cast iron, bolted to the bedplate and 
guide section. This suction chamber is a rectangular 
box extending right across the two barrels, and a 
suction air-vessel B is mounted in the centre of the 
same. To this suction chamber is bolted the pump 
barrel C—which for heavy pressures is made of cast 
steel—also the cover D, bolted to its end. Each 
of these barrels C is bored and turned to fit the 
faces on the suction chamber. The suction chamber 
C is also bored to receive the combined suction valve 
seat and plunger case E. This plunger case E is 
made of gun metal fitted with a cast-iron gland, gun- 
metal bushed, and a lantern ring at the bottom of the 
stufting-box to insure having lubricant right round the 
plunger. 

This plunger case E is secured in the seat, bored 
and turned out to receive it in barrel C, by means of a 
cover F, which is fitted to the front of the suction 
chamber, and so draws the plunger case E towards it 
by the nuts G hard against the seat in pump-barrel. 
In the barrel C there is an inner barrel which is made 
of cast iron, and forms also the seat for the delivery 
valves. This is turned and bored and bedded on to 
one joint, which may be of leather or any other suit- 
able material. This barrel is forced down on to this 
joint by a screw J, and so makes perfectly tight all 
connections between the suction and delivery side of 
the pump. In the barrel H is fitted a gun-metal ring 
K, which ring holds in position the suction valve L, 
and, being fitted with a rubber buffer, prevents this 
valve slamming open. The suction valve L, annular in 
design, is made of wood, with the end grain formin 
the bearing surface, and is mounted in a gun-meta’ 
case, as shown. The plungers, of cast iron, accurately 
turned and polished, are secured to the crossheads, and 
are fitted with a buffer arrangement at the opposite 
end of the plunger, all being held in position by 
one main centre bolt. This buffer, fitted with rubber, 
comes in contact with the suction valve when the 
plunger has travelled about nine-tenths of the stroke, 
closing the valve during the last one-tenth. All shock 
is prevented by the rubber ring mounted in the buffer, 
and the additional rubber ring mounted between the 
nut on the bolt and the buffer. 

The delivery valve, also annular in design, consists 
of a gun-metal casting M, in which are mounted two 
rings N of a special section which close down on the 
valve seat H. Between the rings N and the casting M 
are fitted leather sealing rings, the idea being that 
whilst the rings M bear down metal to metal on the 
seat H, and are intended to take the full pressure on 
the back of the delivery valve, they are not meant to 
be absolutely watertight. This is the function of these 
leather sealing rings, which act as ordinary cu 
leathers. This delivery valve is spring - load 


ports which are of large area; the lift need therefore 
only be very small, so that not the slightest shock 
occurs when the valve closes. Under a head of 300 ft. 


it is impossible to draw water at a high velocity 


high speeds mentioned above. It will be seen that 
the main difference between Figs. 1 and 4 is the 
arrangement of the delivery valves. In Fig. 1 there 
are no sealing leathers, and the valve seats are flat, 
instead of inclined ; but the rubber buffers limiting 
the free lift of the valve are common to both designs. 

The matter of inspection and that of taking the 
pump apart quickly have been thoroughly considered 
in the designing of this pump. It will be noticed that 
having once taken away the back cover, the inner 
barrel with its delivery valve can be removed, and 
then, by taking off the nut at the back of the plunger, 


The valves P and Q are — for priming the 
pump, and for drawing off air when starting. The 
two delivery vessele are connected by a branch pipe, on 
which is mounted the delivery air-vessel. 

The suction and delivery air-vessels form essential 
parts of a high-speed pump, as it will be seen on 
consideration that it is impossible to send water 
through a long rising main with pulsations corre- 
sponding to that of the pump. To damp these out is 
the function of the air-vessel, and this is just as im- 
portant on the suction side as on the delivery side of the 
pumps. Withall the ‘‘ Express” pumps an air-charg- 
ing pump is provided, which is connected and driven 
directly from some reciprocating part of the pump. For 
high heads the air is compressed in two stages, and the 
supply of air to the suction and delivery air-vessels 
is perfectly automatic in its action. The function of 
the air-charger being to keep the water in the suction 
air-vessel at the right height, by abstracting the accumu- 
lating air and delivering a sufficient quantity of air to 
the delivery air-vessels. Both air-vessels are fitted 
with gauge glasses. An automatic and adjustable 
change-over gear is provided on the suction side of 
the air-charging pump. With this gear in operation 
the pump draws air for, say, one minute from the air- 
chamber on the suction side of the pump, and for the 
next five minutes from the outer atmosphere. The 
relative duration of these periods can be altered if it 
is found that air is being drawn too quickly or too 
slowly from the suction air chamber. 

The inner barrel H is a patented feature in the 
‘* Express ” pump, and serves to divide up the strains 
which come on the castings. In the ordinary pump 
the working barrel is subject to a collapsing pressure 
on the suction stroke of the plunger, and a bursting 
pressure a little above that, due to the head on 
the delivery stroke. This perpetual reversal of 
strains of so severe a nature is often the cause 
of trouble with the pump chambers. Castings 
which may have been supplied strong enough to 
do the work when first started, eventually give out 
or show signs of cracking, owing to the perpetual bend- 
ing, or what is usually known as the “‘ breathing ” of the 
pump. This exists in all pumps, and in some cases is 
readily perceptible. With the pump illustrated, the 
inner barrel H is on the suction stroke subjected 
to a collapsing pressure, which is a pressure that cast 
iron will thoroughly well stand. On the delivery 
stroke this inner barrel is subjected to only a 
very slight bursting pressure, due to the forcing the 
water through the delivery valve, say 1 1b. or 2 lb. 
per square inch, The main pump barrel C is sub- 
jected all the time to a bursting pressure, and cannot 
therefore be troubled with the ‘‘breathing ” action, and 
may for this reason be made much thinner than 
pumps of the same diameter of the ordinary design ; or 
if of same thickness, it will be much stronger. The 
oiling is another point which has been thoroughly con- 
sidered, being entirely automatic throughout; an oil 
pump delivering a constant supply of oil to all the 
pumps. This is a point of first importance, both from 
considerations of economy and wear and tear, especially 
considering the kind of attention the mine pump is 
most likely to have. 





TRIPLE-EXPANSION ENGINES OF THE 
TORPEDO-BOAT DESTROYER ‘SHIRA- 
KUMO.” 

We illustrate on page 301 one of the sets of triple-ex- 
pansion engines of the torpedo-boat destroyer Shira- 
kumo, the trial trip of which was recorded in our issue 
of January 24 last, page 133. 

The Shirakumo belongs to the Japanese Navy, and 
well illustrates the determination of the Japanese Ad- 
miralty that in point of quality of material their naval 
forces shall be at least on a par with those of any 
other power. The boat and engines were both built 





It has 


by means of a rubber buffer O, as shown. 





by Messrs, John I. Thornycroft and Co., Limited, of 
the well-known Chiswick yard. On the trials, which 





the buffer, suction valve, and plunger may be removed. | Ty, 


were made in boisterous weather, the mean speed on 
a three-hour run amounted to 31.030 knots, and during 
six runs on the measured mile a mean speed of 31.8]9 


or more the lose of, say, 1 lb. or 21b. presgure in| knots was registered, whilst the engines indicated an 
forcing water through the delivery valve is such a| average of 7648 horsepower. These engines are of the 
small percentage that it need not be considered. As | triple-expansion four-cylinder type. The high-pressure 

| cylinder is 22 in. in diameter, the intermediate cylinder 
through small openings, a different plan is needed for | 29} in. in diameter, whilst the two low-pressure cylin. 
the suction valves, which must permit of a high lift | ders each measure-31 in. in diameter ; and the stroke 
to enable these pumps to be run at the comparatively | is 19 in. The boilers are the latest development of the 


Daring type, and maintained steam with ease through. 
out the runs, during which the steam pressure averaged 
231 lb. per square inch, and the air pressure in the 
stokeholds 3.12 in. of water. The engines ran ata 
speed of just over 400 revolutions per minute, and 
worked most smoothly throughout the trials. 





WATER-HAMMER IN STEAM PIPES, 
- To THE Eprror oF ENGINEERING. 

Sir,—While in Berlin, some 35 years since, I had, in 
addition to some other matters, to see to some steam pipes 
being mended which had been fractured by water-hammer, 
e@ pipes were about 6 in. in diameter, and the steam 
pressure only 45 lb. above atmosphere ; but the ‘‘ hammer” 
was like guns going off, and the result in broken glass 
at a long distance from the fracture was very great. This 
trouble I stopped permanently by connecting the middle 
pert of the boiler,stop-valves, just above mushroom valves, 

y means of pipes of }-in. (or 1-in.) diameter, and entirely 
without any valves or cocks, The main pipe and valve 
arrangements were almost exactly the same as those of 
the illustration of Fig. 1 in Mr. Stromeyer’s paper, pub. 
lished in your last issue, and the small pipes which I had 
inserted were practically in the same position as the 
drain pipe in said illustration. There were eight boilers, 
Ib is self-evident that all water of condensation will 
— back into one or more of. the boilers which are at 
work, 

Since then I have seen a large number of boilers with 
equally troublesome steam-pipe arrangements, and the 
draining means nearly always depended on valves which 
had to be operated by hand or automatically. Not having 





seen anywhere the simple plan which I adopted at Berlin 
must be an excuse for this communication. 
Yours truly, 
W. ScHonueyper, 
4, Rosebery-road, Clapham Park, London, 8. W., 
March 1, 1902. 





FOREIGN COMPETITION. 
To THE Eprror oF ENGINEERING. 

Sir,—As we hear so much nowadays of trade leaving 
this country in consequence of our manufacturers failing 
to recognise the. importance of falling into line with our 
foreign competitors as regards the general “‘get up” of 
their goods,: the following facts may prove of interest 
to your readers, as by no means do they represent the 
first complaint of the kind that we have received. 

We have some 18 branches in Australia and New Zea- 
land,.and are continually, handling British, American, 
and German goods of various kinds, so we speak with 
some authority. z 

Some few monthssince we received an order for a certain 
make of machine ; the order was placed in England and 
the goods shipped to New Zealand... On arrival our client 
reported as under: ‘‘ With reference to the mitering box 
imported by you for me, it presented on delivery the 
usual exasperating contrast to neat American methods 
exhibited by the British manufacturer—rough, rusty, half- 
painted, put together anyhow, and kicked at you, as it 
were, without the slightest rag of explanation or directions, 
and accompanied by a rough thing like a second-hand 
bullock yoke, which looks as if it had lain outside 
country smithy for a couple of years or so, and the use of 
which we are utterly unable to understand ; in fact, 
though well accustomed to machinery of various kinds, the 
way to use this thing has beaten the collective talent of 
the ‘canny altogether, and I must ask you to write to 
suppliers for directions for its use, keep and repair ; for the 
intervening months it will probably remain as lumber. 
do not know if the British manufacturer ever does deign 
to explain his products ; my experience after a good many 
direct importations is that, if he is only prepaid, he is 
satisfied to chuck his stuff, minus two or three of its parts, 
into the first old kerosene case he can lay his hands on, 
and kick it at you as aforesaid. I have imported appa- 
ratus, &c., from the States also, and the contrast is most 
exasperating to an Englishman — everything spruce, 
smart, and complete in its place, paint complete, steel 
parts smooth and bright, every screw carefully supplied, 
copious directions, catalogues and literature generally, 
and the whole packed as if the customers, notwithstanding 

repayment, were really worth aeting with the result. 
This thing looks exactly as if it had been picked off a 
foundry scrap-heap and despatched by a scavenger for an 
old song ; no screws are supplied, and Heaven only knows 
what other parts are missing, or what on earth the use 18 
of those that are sent.” . ‘ 

Here follow several questions as to putting the machine 
together and working it, but we need not trouble your 
readers with those, although the following further few 
remarks may lend colour to our client’s complaint. 

“We are not told whether the machine is intended to 
make the mitre or only to plane and smooth it when made. 
I supposed (from the advertisement) the former when 
ordered the machine, but it seems to us that it is a plane 
only. We ane Meee, however, as the machine as sup- 

lied will neither e nor plane.” 
™ Although several letters pees been addressed to the 








manufacturers on the subject, thus far they have not 
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replied to same, which is but another instance of the 
loose manner in which the British manufacturer treats 
his customers. 

We do not know that we need enlarge upon the above 
facts ; suffice it to say that we frequently find orders 

ing to America and Germany which formerly came to 
Brent Britain, and we can hardly wonder at the change 
when we read such reports as the above. 

Onr only object in asking space in your influential paper 
for the publication of this letter is to contribute our small 
quota to the evidence which is, unfortunately, accumulat- 
ing on all hands that our British manufacturers are nob 
holding their own with their foreign competitors, and 
that the fault is largely their own. 

Yours faithfully, 
New ZEALAND LOAN AND MERCANTILE AGENCY 
Company, LIMITED. 
London, March 4, 1902. 





GAS ENGINES FOR ELECTRIC TRACTION. 
To THE EpiIToR OF ENGINEERING. 

S1r,—Having noticed the correspondence in your issues 
of the 14th and 2ist ult. on the above subject, we would 
like to point out that our gas engines have been in use for 
driving the electric tramways at Lausanne since the 
summer of 1896, and that the total consumption of fuel 
in the generators when recently tested amounted to only 
1.8 1b. per kilowatt-hour. If the coal consumed in start- 
ing the generators, and when they are at rest, is deducted, 
the consumption of fuel for the normal working load will 
not exceed 1.1 Ib. per effective horse-power per hour. At 
Zurich, where our engines are also used, equally satisfac- 
tory results were obtained. Since these installations we 
have supplied engines for driving the tramways at 
Poitiers and Orleans, in France, also a large installation 
for working the Tunis —vers and also those at Barce- 
lona, in Spain, besides other places. 

The fact of these engines having been so long at work 
proves conclusively that they have successfully overcome 
any difficulties and objections to the use of gas engines 
for this purpose. Weare at the present time in a posi- 
tion to quote for engines of units up to 1000 horse-power 
for driving dynamos either direct-coupled or by means of 
ropes or belts. 

Yours faithfully, 
CrossLey Brotuers, LIMITED, 
D. H. Irwin, Director. 
The ‘‘ Otto” Gas Engine Works, Openshaw, 
Manchester, February 24, 1902. 





To THE EpITOR OF ENGINEERING. 

Siz,—My firm has supplied, either directly or indirectly, 
the gas engines for several electric tramcar companies, all 
working with generator gas, viz. : 

Poitiers.—T wo engines of 125 horse-power brake (started 
February, 1899). 

Orleans.—Three engines of 165 horse- power brake 
(started May, 1899). 

Tunis.—Four engines of 195 horse-power brake (started 
November, 1900). 

Cassel (North of France).—Three engines of 30 horse- 
power brake (started February, 1000). 

All these engines have been running ever since, and no 
trouble has been experienced. 

The engines are running in parallel with a storage 
battery. This merely serves as a batterie tampon, as we 
call it here—that is to say, it allows the engines to 
constantly loaded, and thereby reduces the coal con- 
oo without the battery doing much actual work. 

I believe this is a general — now in all traction 
pe driven by steam. I think there is no other reason 

or the necessity of a battery, and I would nob hesitate 
to sell gas engines for traction purposes to be worked 
without a battery, provided the safe working load of the 
engines be not exceeded. 

In Cassel I made a trial without the battery, and 
although the variations on ammeter were very consider- 
able, the engines worked quite satisfactorily. 

The engines supplied in this installation are of the 
ordinary, and not of the electric, type. In Poitiers, 
Orleans, and Tunis the flywheels have made slightly 
heavier than standard, and the engines are running at 
180, instead of 160 revolutions. I consider, however, that 
the ordinary engine (not for electric lighting) will do per- 
fectly well for the purpose. The ordinary engine should 
— be preferred on account of the reduced speed, an 

1s will insure a longer life to all the working parts. It 
must be taken into account that engines for traction pur- 
poe are worked very hard for about 18 hours a day. 

G rofessor Aimé Witz has made a complete test of the 
jassel engines and ‘‘ Pierson” gas plant. I beg to send 
you a Spy under separate cover. 

In Orleans the kilometre-tramcar is obtained with 500 
cera of hard coal without any deduction for ashes, 
. nker, or coal consumed during the night and for start- 


gz. 
Kindly excuse my poor English, and oblige, 
Yours truly, 
4. FB O. G. Pierson. 
» Faubourg Montmartre, Paris, February 25, 1902. 





WATER-TUBE BOILERS IN THE NAVY. 
§ _.To THe Eprrok or ENGINEERING. 
N T8,—With reference to your article dealing with the 
avy Estimates in the current issue of your paper, I beg to 
Rona attention to the paragraph which reads as 
‘* Amongst other details bearing on the vexed water- 
ee boiler question we are told that the Niger, Gossamer, 
ason, and Circe, are being re-engined and re-boilered ; 


emall-tube boilers are to be associated with light quick- 
running engines. Remembering the failures in the engi- 
neering of the torpedo gunboats generally, it is surprising 
that any yet remain to be refitted in this way ; especially 
after the performance of the Speedy, built at Chiswick, 
and having the Thornycroft water-tube boiler.” 

I quite understand your meaning to be that the above- 
named vessels remain with the old locomotive type boilers, 
that you express su after the performance of the 
Speedy, which was the exception, as having been fitted 
with the Thornycroft water-tube boiler, that these vessels 
had not already been re-boilered. 

_Atthe same time the ph may be taken to mean 
differently by those not knowing the vessels, their boilers, 
and performance. One uninformed, for instance, might 
read that itis surprising that these boats are to be fitted 
with small-tube boilers, especially after the performance 
of the testy. should they be unacquainted with the 
results obtained by that vessel, which are of a highly 
satisfactory character from the point of view of efficiency. 
economy, and durability. 

I am, Sir, yours faithfully, 
For Joun I. Toornycrorr AND Co, Lrp., 
H. Cattaway, General Manager. 
Church Wharf, Chiswick, London, W., 
February 25, 1902. 








SANTOS DUMONT AIRSHIP AND ANDREE 
BALLOON. 
To THE EprroR oF ENGINEERING. 

Srr,—The account of the recent mishap to the Santos 
Dumont airship which appeared in the Times leads me 
to make a few remarks which will, I hope, reach the dis- 
tinguished inventor ; and although this recent experience 
may tempt him to lower his weights, with a view to giving 
more stability to his airship, I hope that he will seriously 
consider the warning which, the late Mr, Pilcher told me, 
had been sent to Herr Lilienthal before he met with his 
fatal accident. That advice was: Nob to raise the posi- 
tion of the aeroplanes, but to keep them low--only 
slightly above the common centre of guvite. The 
reason for this advice was the experience which, some- 
times in my presence, Mr. Pilcher gained amongst the 
gusty winds of the Clyde. He found that if the aero- 
ge were fixed high, they tended to tilt his machine, 
or the changing wind acted more quickly on them than 
on his heavy body ; whereas with the wings ona level 
with his centre of gravity, a gust of wind would carry him 
and his wings away together. The warning is, I think, 
of double importance with the Santos Dumont —- 
for in this case the centre of gravity cannot be quickly 
shifted horizontally, as was the case with bith Pilcher’s 
and Lilienthal’s machines. 

The causes of the pitching of the airship will, I think, 
be found to be of a twofold nature: firstly, the oscillations 
are started and kept up by eddies or waves in the tra- 


verzed air which may synchronise with the natural period | }, 


of the airship. It would be of great interest to hear 
whether the periods of oscillation were the same on all 
days, and therefore depending on the apparatus, or 
whether they varied, indicating that they depended on 
the nature of tlie eddies. The other cause of the pitching 
motion was very clearly illustrated by the accident, espe- 
cially after some gas had been Jet out of the balloon, 
which was then in a loose state. The gas would naturally 
rush towards the high end until the pendulus motion of 


be | the whole apparatus, due to the centre of gravity bein 


very low, would depress the hee end, and the gas woul 
then rush to the other end, This would explain the very 
violent pitchings noticed. In this case the gas may be 
likened to bilge water in a ship’t hold, rushing from side 
to side, whichever way the ship inclines, the difference 
being that, unlike water, the in an airship is prac- 
tically frictionless, and therefore more dangerous. If 
this view be correct, then obviously an oblong balloon 
should be tightly filled, so as to prevent the gas moving 
about. A long balloon, if only partly filled, is as danger- 
ous as a ship partly filled with grain in bulk. ‘ 
There may be practical difficulties in the way of making 
the balloon strong enough to withstand an internal pres- 
sure of, say, 1 lb. per square inch, but these difficulties 
ought to be overcome, and were, I thought, overcome 
years ago, until I read of the causes which led to Herr 
Andrée’s failure. It will be remembered that he relied on 
a very long trailing rope to keep his balloon at a defi- 


d | nite height, without having to expend ballast and gas. 


When, as unfortunately happened, his rope snapped on 
starting, Andrée must have known that his enterprise 
was doomed to failure, for a balloon is always in an un- 
stable equilibrium. When rising, the external pressure 
decreases, the gas expands, and by adding to the volume 
of the balloon it increases its buoyancy and upward 
speed ; at higher altitudes the gas oa until there 
is no upward tendency. Now the oon sinks, and 
on account of the increasing external pressure the 
gas contracts, the a diminishes more and more, 
and the downward velocity increases. For this reason 
ballast must be thrown out during descent, and balloons 
can only be kept at a constant height by alternately dis- 
charging gas and ballast. 

Were it possible to construct a balloon capable of hold- 
ing under a pressure of, say, 1 Ib., then, when once 
filled at this pressure, a balloon would have tosink 900 ft. 
and wore before reduction of volume takes place; and as 
the buoyancy would be about 6 per cent. greater when low 
down than when high up, the balloon ought to keep at a 
fairly constant altitude without any waste of ballast. 
Waste of gas by leakage would have to be made good from 
storage cylinders. 


I remain, yours faithfully, 
OC. E. SrTRomEYER. 





9, Mount-street, Manchester, February 28, 1902, 





THE NEW PATENT BILL. 
To THE EpriToR oF ENGINEERING. 

Sir,—In patent circles the subject-matter of the new 
Patent Bill is attracting considerable attention, and I 
think a few notes on the subject from one who makes a 
business of searching in the patent records will be of inte- 
rest, more especially when following your leader in the 
current issue of ENGINEERING. 

The first thought one has when reading the proposals 
for a Government search is ‘‘ What sort of a search will it 
be?” We may take it for granted that at least 50 per 
cent. of the applications can be dealt with quickly, and 

not require more than a few hours, or at most a day’s 
work to find a few anticipating patents. But on top 
of this time must be allowed for dealing with the in- 
ventor’s proposed hemo gee” probably the simpler 
cases will sometimes be rather troublesome in this 
respect. Another 25 per cent. bey probably be dealt 
with in a week on an average. But for the other 25 per 
cent. a month or two months, or even three months, 
would be necessary for a pro search, such as we 
ers have to make. On this estimate we may say 
that at least 25 men would be required to deal with the 
daily: cases, 75 men with the weekly ones, and 300 men 
with the monthly ones, mara total of 15,000 complete 
specifications per annum to dealt with. On top of 
this we must make a very liberal allowance for the fact 
that. Civil servants’ hours are only 10 to 5, and for 
holidays, besides which I hardly think their speed will be 
quite so high as in my own case and in that of other 
searchers. So that if we put the estimate as 500. men to 
deal with the Government searches, we shall probably be 
within the limit. That is, if the searches are done properly. 
But will that be the case? I believe the intention is to make 
them almost entirely by means of abridgments, although I 
think most searchers have found to their cost that abridg- 
ments are not to be trusted for anything a Sige @ cursory 
search, or one dealing with a very simple subject. In 
fact, in most of my own searches I'am specially instructed 
not to use them. Consequently, it ap to me 
that most of the searches will be cursory only, and there- 
fore. while anticipating patents which can be found easily 
will be quoted, the chances are that the really important 
ones may be missed altogether, as is the case in the 
United States and Germany now. Very often the best 
anticipations are found in details of large machines, the 
said details only having a slight reference in the abridge- 
ments. In fact, I have known many instances where a 
single sentence in the specification—one liable to be 
passed over by even an expert searcher if hurried, and 
omitted altogether in the abridgements—has made ail the 
difference in the report. 

Summing up, then, the Government search will be a 
useful —= that it will clear out the patents for inven- 
tions which are continually appearing, and will help in 
other ways; but it is not likely to bea thorough one, and 
it will never do if the Comptroller is able to rule with a 
igh hand as regards the rejection of a case or the inser- 
tion of references in the specification. It should, in my 
opinion, be a matter for the inventor to decide whether 
ke will take note of the Comptroller’s report and amend 
his specification, as every intelligent inventor will do, or 
abide by his specification, as he does now, 

There is one other matter, and that is, the 50 years’ 
period. Supposing an invention, patented more than 
50 years ago, 1s described in a technical work just within 
the 50 years. Then the description would act as publica- 
tion, while the patent specification would not. It is not 
very unusual, even in these days of progress, for the 
principal anticipations to be found in very old patents, 
so that this point may perhaps be a rather imvortant one. 
It seems to me that while searching back for 50 years the 
examiners might just as well do the rest when necessary; 
id will entail very little more work. 

I would also ask whether, with their larger powers, the 
examiners will be able to correct spelling mistakes, very 
bad grammar, and obvious clerical errors, At present 
they do this sometimes, but very seldom for an inventor 
who does not employ an agent. In fact, they do nob 
always correct such matters as the proper use of the words 
“I” and ‘‘ We,” &. They should also have power to 
ask for the amendment of claims such as ‘A and B,” ‘Gin 
and Rum,” ‘‘I claim the novelty and usefulness of. . .,” 
and so on, all actual examples, and not many years old. 

I must apologise for writing at such length, but I think 
the subject demands ib. Yours faithfully, 

J. F. Gatrns. 
118, Maroon-street, London, E., March 5, 1902. 





SUBTERRANEAN PRESSURES. 
To THE Eprtor or ENGINEERING. 

Sir,—I am very much obliged to. Mr. Matthey for his 
interesting letter in your issue of the 14th inst., and also 
to you for the use of your columns. e 

Mr. Matthey’a reasoning appears to me to be as convinc- 
ing as it is elegant in form; and I feel sure that others 
besides myself will have learned something from it. ; 

Mr. Matthey does not mention the influence of centri- 
fugal force in rap wr @ toa greater or less extent, 
the effect of gravity ; but 1 suppose this would have to be 
taken into account unless the portion of the earth’s mass 
under consideration were situated on the line of the axis. 

Perhaps, after the position of the centre of gravity of 
the frustum of the four-sided pyramid has been deter- 
mined, its distance from the earth’s axis could be. most 
conveniently found by making a sketch section of the 
earth (through the axis) to scale. 

Lord Kelvin’s paper of 1876 is, of course, far over my 
head ; but he is evidently of opinion that the central mass 
of the earth cannot possibly be liquid, and that is enough 
for me, Lam, Sir, yours very truly. . 

February 25, 1902, TELLUS, 
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MECHANICAL TRACTION 


ON THE NIVERNAIS CANAL. 
MR. MAZOYER, ENGINEER, NEVERS. 














Tue Nivernais Canal is in the centre of France, and 
joins the Loire to the Yonne, a tributary river of the 
Seine; it connects the Loire and the Seine basins. 
This canal is 111 miles in length, and its summit-level 
is between Baye and Port Brilé, 28 miles in a straight 
line north of the point at which the canal commences 
in the Loire. 

The section of the canal and the insufficient width 
of the tow-path at the summit level had always 
made it necessary to abandon traction by horses at 
that part, and to resort to towing by men. As the 
tow-path could not be widened, the canal being at 
its highest level partly in tunnel and partly in a deep 
cutting, the only way in which navigation could 
improved was by having recours> to mechanical haul- 
age, by means of an immersed chain. 

The chain was laid on August 18 last. The tow- 
boat was built at the works of Messrs. Piat and 
Fougerol, of Auxerre, in May, 1901, and was tested in 
service in the following August. The engine it contains 
is a four-cycle petroleum motor, on the Foret system. 
The tow-boat can haul convoys of three barges over 
the 3700 metres (23 miles) length of the summit- 
reach in 1 hour 40 minutes, equal to an effective 
speed of .6 metre (23.6 in.) per second. 

The boat makes two journeys per day each way, 
and the consumption of mineral essence for the four 
journeys has never exceeded 24 litres (42.25 pints), 
equal to 6 litres (10.56 pints) per barge hauled. 
Counting 41 centimes for the cost of 1 litre (2d. per 
pint), the cost in fuel per barge hauled over the length 
of 2.3 miles comes out at 2 francs 46 centimes 
(is. 10d.). Empty boats are towed gratis. For 
loaded boats the charge is as follows: A fixed rate 
of 5d, per boat the tonnage of which does not 
exceed 100 tons, and of 10d. for those exceeding 100 
tons ; in addition, in each case 4 centimes (1.6 farthing) 

r ton of goods actually carried. The tariff for 

auling of rafts is 4 centimes per cubic metre (1.6 
farthing per 35 3 cubic feet). 

These particulars have been supplied to us by Mr. 
Mazoyer, of Nevers, of the Ponts et Chaussées, chief 
engineer of the system of Nivernais canals, and to 
whom the credit of this work is due. 





German Coat-Mininc.—Ths pr duction of coal in Ger- 
many last year was 107,825,009 tons, as compared with 
109, 290.237 tons in 1900. The production of lignites was 
44,505,025 tons, as compared with 40,498,019 tons 


Tue Wortn’s Farr, St. Lovis.—The St. Louis Kx. 
position authorities have just placed a large contract with 
the Westinghouse Companies for power-generating plant. 
It is resolved that the forthcoming Exhibition shall be on 
a larger scale than any ever before attempted. The elec- 
tric generating plant just ordered will have a rated out- 

ut of 8000 kilowatts, the main units being four Westing- 

ouse-Oorliss steam engines, each direct-coupled to a 
2000-kilowatt Westinghouse three-phase alternator. Other 
electrical plant to be installed will consist of three direct- 
coupled exciters, transformers, a | converters, - 
ronous and induction motorr, switchboards, &e, The 
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FRICTION DRAUGHT GEAR. 


Tur Railroad Gazette of October 11, 1901, gave a record 
of the failure of couplers and attachments on the Butte, 
Anaconda, and Pacitic Railway, both on the company’s 50- 
ton steel cars, all of which are equipped with the Westing- 
house friction draught gear, and on the same cars 0 
foreign lines while in service on the Butte, Anaconda, and 
Pacitic Railway, these cars being fitted with double, or 
twin-spring, draught gear. The published record includ 
six months, beginning November 1, 1900. Below we pub- 
lish this statement, and have added to it the record for 
the next six months, making it include the twelve months 
from November 1, 1900, to November 1, 1901 : 




















| 
| Failures. Oar Mileage. ot Raenes 
| ri 
a oe St Se : 
a ax a és a | @s 
| » | 38 pad c3 > 3 
ree y : . Bee Fg e 
lg |#2 | 3 | de jal ds 
| |< 3 | < 3 < 3 
isi“.| 81. isi 
os | eo a | 3 Sa a | = Lo Pd 
i Wee + eee See £\|Ste 
= | & as e a as & a as 
1900. 
November 18 | 0 14,455 | 149,820 1 :10. 
vecember ~<a oe 17,183 | 146,040, 1: 84(a) 
1901. 
January.. 18 0 22,356 139,800 1: 6.2 
February 10 0 13,263 97,380; 1: 7.3 
March 1 | 1 11,637 | 131,640 1 :11.3() 
April af 2 1 15,585 | 149,220 1: 9.6 
| oes ee a | 24,973 | 185,597) 1: 7.4 
Juve i ee 24,017 | 176,948| 1: 7.3(¢) 
July oe 2. 7 tT) 22,750 7,839, 1: 6.4 
August .. hes 8 | 22,854 | 149203) 1: 6.5 
September 10 2 23,432 134,408 1: 5.7(d) 
Osober.. ..) 8 1 | 17,276 | 110,732! 1: 6.4(e) 
Total foryear | 134 | 14 |229,781 | 1,718,627 1: 7.5 


(@) Three Butte, Anaconda, and Pacific Railway and. ‘three 
foreign cars had sills damaged in a collision, and two of the latter 


had couplers broken. 
(b) Friction draught gear cylinder found cracked two weeks 


earlier. 
(c) One Butte, Anaconda, and Pacific Railway coupler with 5-in. 
shank. 


(d) Ditto. 
(e) Ditto. 


The first six months’ record was discussed in the 
article in the Railroad Gazette above referred to. During 
the last six months the record shows 11 failures on the 
Butte, Anaconda, and Pacific Railway cars : Nine couplers 
broken, one cracked, and one knuckle broken. Of the 
broken couplers, three were from cars with 5-in. shanks, 
there being five cars so equipped on the Butte, Anaconda, 
and Pacific Railway, all others, and all foreign cars, 
having couplers with 6-in. shanks. Of the broken couplers 
on the Butte, Auaconda, and Pacific Railway cara, five 
had old cracks, and five, or nearly half the failures 
on cars equipped with the friction draught gear, were re- 
paired during a period of two weeks, indicating very 
severe service or an accident. 

To each Butte, Anaconda, and Pacific Railway failure 
82,248 car-miles were made. 

To each foreign failure 3075 car-miles were made. 

Foreign failures were 17 broken and 1 cracked couplers, 
19 knuckles, two yokes, two followers, two lugs, and one 
apring. Three couplers had old cracks. 


Comparison on Equal Mileage Basis, 
Butte, Anaconda, and Pacific Railway to foreign failures, 
11 to 294, or 1 : 26.7. 
Butte, Anaconda, and Pacific Railway to foreign coupler 
failures, 10 to 120, or 1 : 12. 
Butte, Anaconda, and Pacific Railway to foreign knuckle 
failures, 1 : 127. 


For the year there were 134 failures on the cars with 
spring draught gear to 14 of those with friction draught 
gear, while the former cars made less than one-seventh 
the mileage made by the latter. 

Tt is also seen that on the spring gear cars 32 failures 
of attachments occurred, while none of the friction 
ry gear attachments failed. The statement shows 
that: 

To each friction draught gear failure of any kind, 
122,759 car-miles were made. 

‘oeach spring gear failure of any kind, 1714 car-miles 
were made. : 

The service in which this record is made is severe, 
but with the increased use of heavy power no more 
severe than will often be met with. The above record 
has been carefully kept, and shows very clearly the great 
economy in the friction draught gear, conaidering coupler 
failures only. The great saviag comprehended in fewer 
train delays, damage to cars, switching, and loss of cars 
from service cannot be estimated with accuracy, but must 
be very large. 








PersoNAL.—Messrs. Butters Brothers and Co., crane- 
makers and contractors’ “om Glasgow, have ap- 
eee Messra. J. and R. Niven, Box No. 4022, 

ohannesburg, and Box No. 259, Natal, their sole agents 
for the sale of their manufactures in South Africa.—Wé 
are informed that Mr. Oswald Dewey, chief of the Notting 
Hill Electric ae eeney meter-testing depart- 
ment, who formerly charge of a similar department 
for the Manchester Corporation, has accepted an impor- 
erranti, 


tant post in the Meter Department of Messrs. F 
Limited. 





ed | both Scotch and Cleveland fell 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon session of 
last Thursday’s pig-iron warrant market some 15,000 tons 
hands. Prices were lower, as the New York prices 


chi 
f noe | not come upto expectations. Scotch fell 31. per ton, 
an 


Cleveland the same amount. The market was flat in 
the afternoon, and on the sale of some 10,000 to 12,000 tons, 
other 3d. ton ; and the 
settlement prices were: Scotch, 53s. 74d.; Cleveland, 
47s.74d.; and hematite iron, 593. 7}d. per ton. The forenoon 
market on Friday only showed sales amounting to 12,000 
tons. New York ca’ ms were again very strong, but 
there were few buyers about. Scotch was unchanged, but 
Cleveland lost 4d. per ton Abt the afternoon session about 
15,000 tons changed hands, and the tone was dull, Cleve- 
land closing 24d. down on the day, and hematite iron was 
44d. per ton down, while Scotch was unchanged. The 
settlement prices were: 533. 44d, 47s. 31., and 593. 44d. 

r ton. The warrant market was quieter on Monday 
‘orenoon, but the tone on the whole was steady, and tho 
sales did not reach to over 8000 tons. Scotch was un- 
altered, and Cleveland lost 1d. from Friday. In the 
afternoon the market was flat, Cleveland closing 5d. per 
ton down on the day, and Scotch 3d. per ton. The 
sales amounted to other 12,000 tons, and the settlement 
prices were: 523. 444, 47s., and 593. per ton. The 
market was distinctly flat on Tuesday forenoon, de- 
spite the further sale of 5000 tons of Cleveland iron to the 
United States. The bears were very confident sellers, 
and it is believed that they secured some iron from 
London holders, which they used to depress the market. 
Scotch was done at 53s. 14d. per ton and 53:3. 04d. per ton, 
and Cleveland at 463. 7d. and 463. 64. per ton, closing 
sellers at the latter. Oaly a moderate amount of busi- 
ness was done. Scotch warrants were rather flat in 
the afternoon, being down to 52s. 84d. cash per 
ton. Cleveland, on the other hand, was firm at 
the forenoon closing prices. Only a very limited amount 
of business was done. The settlement prices were : 
53s., 463. 6d., and 593. per ton. At the forenoon market 
to-day 20,000 tons changed hands, largely, it was said, 
on London account. Scotch fell 1d. and Cleveland rose 
4d. per ton. The market was distinctly firmer in the 
afternoon, and Cleveland left off 5d. per ton up. The 
sales were over 10,000 tons, and the settlement prices 
were: 523. 6d., 468. 6d., and 58s. 74d. per ton. The 
market continues to be dominated by the American 
situation. Intimation of the first shipment of pig iron 
from Middlesbrough to Philadelphia led to a rush of 
buying orders on Monday morning, and although asecond 
cargo of 5000 tons has been fixed for immediate ship- 
ment, the opening prices at the start of the week prove 
to have been the highest prices touched. On Tuesday (of 
last week) a pause in the buying was evident, and out- 
siders who had bought iron in anticipation of a smart 
improvement became sceptical of any further upward 
movement, and started to realise their holdings, result- 
ing in a slow but steady depression in values, which, with 
slight fluctuations, continued till the close of the market 
at the end of last week. American inquiries are bein; 
received for all classes of iron and steel, and it wi 
be very singular if all these efforts being made to 
bring about business should be futile. Continental 
prices show an improvement from all the impor- 
tant centres. Their reports are all better. Scotch 
makers are, perhaps, a shade easier, but having sold fair 
es of their iron, they can afford to wait for a further 
development. The number of blast-furnaces in operation 
is 82, against 83 last week (one having been blown out at 
Gartsherrie Works), and 79 at this time last year. The 
stock of pig iron in Messra. Connal and Co.’s public warrant 
stores stood yesterday afternoon at 54,263 tons, as against 
54,420 tons yesterday week, thus showing a reduction for 
the week of 157 tons. The following are the quotations 
for makers’ iron: Clyde, 66s.; Calder and Gartsherrie, 
663. 6d. ; Langloan, 703.; Summerlee, 703. 6d.; Coltness, 
71s.—the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 66s. ; Shotts (ehipy at Leith), 
703. 6d. ; Carron (shipped at Grangemouth), 68s, per ton. 


Finished Iron and Steel.—Scotch hematite iron is quoted 
at 60s. to 61s, 6d. per ton, delivered at the local steel 
works, and at which business has been reported during the 
week, and it is quoted firm at these prices. An advance 
has been made in the prices of cucleuhie iron, as from 
last Saturday morning, in all sections of the rolled 
metal, Crown bars are now 6/. 103. per ton, less 5 per 
cent. Steel billets have been in demand within the past 
few days on American account. Indeed. orders have 
been placed with Scotch steelmakers. Numerous in- 

uiries are in the market for billets, blooms, and slabs for 
the United States. Ata meeting of the makers of iron 
and steel sheets, held a few days ago, it was resolved to 
advance the price by 2s. 6d. per ton. 


Swlphate of Ammonia.—The activity in respect of this 
commodity is not generally so brisk as it was ; still there 
are some orders being placed for delivery from May till 
December. At Leith the price runs at about 11/. 7s. 6d. 
to 117, 10s. per ton. 


The British Association Meeting in Glasgow —The re- 
port of the local administrative committee of the British 
Association meeting in Glasgow last autumn, while ad- 
mitting that the attendance was comparatively disap- 
mares states that the meetings proved thoroughly satis- 
actory. Thesubscriptions to the guarantee fund amounted 
to 4899/7. 10s., which, added to other sums, brought the 
revenue of the local committee to penses con- 
nected with the meeting, including the three volumes to 
serve as guide-books, amounted to 2871/. The following 
honoraria were granted: Dr. Magnus M ‘Lean, 50 guineas: 
Mr. Samuel, honorary secretary, 159 guineas; Mr. J. Y. 








Grant, City Chamberlain’s office, 20 guineas; and 15 
guineas to the city officers. 


Clyde ie Trade.—The launches for February 
from the Clyde shipbuilding yards amounted to fourteen 
steamers and two sailing v: The former made up a 
total tonnage of 34,839 tons, and the latter reached 5800 
tons, so that the grand total was 40,689 tons, which is 
certainly very good for the month of February. Hera are 
a few of the Liggest vessels launched : The Columbia, an 
Anchor liner, of 8400 tons, built by M . and D, 
Henderson and Co., to replace the City of Rome; the 
Indramayo, built for a Liverpool firm by Messrs. Charles 
Connell and Co.—a vessel of 6000 tons; the Aparima, 
5000 tons, built by Messrs. William Denny and Brothers, 
Dumbarton, for the Union Steamship Company of New 
Zealand ; the Nan Sang, a screw steamer, like the others, 
of 4200 tons, built for the Indo-China Steam Navigation, 
by Messrs. Murdoch and Murray, Port Glasgow. Other 
vessels of 3900, 3500, and 2400 tons were included in the 
month’s launches. 


Motherwell Water Scheme.—Last night (Tuesday) at 
the monthly meeting of the Motherwell Town Council— 
Provost Findlay presiding—it was decided to adopt a 
water-supply scheme estimated to cost 155,000/. The 
scheme is estimated to provide a population of 68,000 at 
the rate of 60 gallons per head of the population per day. 
The diameter of the pipe will be 21 in. for the first 
63? miles, and an 18-in. pipe for the rest of the distance, 
In is intended to spread the cost over fifty years. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Manufacturers’ Association. — The annual 
meeting of the above association was held this week, and 
interesting reports submitted of the various subjects 
which occupied the attention of the Executive during 
the year. With regard to the Fag agg of smoke, the 
Committee point out that under the present adminis- 
tration of the law a person who might have spent consider- 
able sums of money in smoke appliances and smoke 

revention, and might be doing his best to make as 
Fittle smoke as possible, was just on the same footing 
exactly as a person who had done nothing. This they 
considered unjust, and — romise that all suitable cases 
brought to their notice @ taken up and defended in 
the Law Courts. Inconnection with the damage done to 
streets by the removal of heavy weights, the Association 
suggested to the Highway Committee that if a manufac- 
turer, before moving a heavy load over the streets, applied 
to the city surveyor for directions as to the best route, 
and the most reasonable precautions to be taken, and 
observed the directions given, he should not be held re- 
sponsible for any damage. ae eee however, the 

ighway Committee have declined to accept. 


Extensions of the Sheffield Technical School. — The 
technical department of the Sheffield University College 
is now being extended, the premises known as the 
Teutonic Works having been acquired for the purpose. 
These are to be so adapted that the furnaces and other 
steelmaking appliances of the college can be taken there. 
Extension of the steel department is greatly needed, 
especially in the direction of. peor ing certain new 
furnaces for the practical training of students in various 
methods of steelmaking. The work already dons in 
this direction has been very successful, and the present 
demands upon the accommodation make extension 
necessary. 

Iron and Steel.—Business in the iron and steel trades 
is improving, and in some of the heavy works large 
numbers of men who had been stopped are returning to 
their employment. Several very important contracts 
have recently been and others are expected. Heavy 
orders have recently been given for file-producing machi- 
nery, manufacturers realising that the rapid production of 
these tools is necessary if they are to hold their own 
with foreign competition. There is a moderate demand 
for edge tools, but the South African market is improving 
and a satisfactory trade is anticipated. 


South Yorkshire Coal Trade.—The milder weather is 
already having its effect on the coal trade, and there is & 
decided tendency towards a reduction in the price of 
domestic fuel. llieries with the best seams are still 
considerably behindhand with their deliveries, and are 
able to maintain old rates. New contracts, however, are 
being made at about 6d. per ton under the price prevail- 
ing last month. Best steam qualities are not in great 
demand, but prices are firm. Engine slack is less plen- 
tiful, and fully maintains its price. There have been & 
few inquiries for gas coal, but no important contracts 
will be entered into for some weeks yet. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippiessroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
market here was only moderately attended, business was 
quiet, and quotations were rather easy.. Two additional 
orders of 5000 tons each of Cleveland pig iron for America 
were reported, bringing the total quantity ordered so far 
this year for shipment to the States to about 20,000 tons. 
The general market quotation for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron was 46s. 9d., and busi- 
ness was done at that figure, though several makers would 
not name below 47s. No. 1 was 48s. 6d.; No. 4 foundry, 
46s. 6d.; grey forge, 46s. 3d.; mottled, 46s.; and white, 
45s. 9d. Fhe demand for East Coast hematite pig was 
fairly and ucers predicted improvement in 
the early future. Nos. 1, 2, and 3 were put at 
to 56s, 6d. for early delivery; No. 1 was 563. 
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57s; and No..4 about 54s. 6d. There was rather more 
doing in Spanish ore, and the price of-rubio was raised 
to 16s. ex-ship Tees, partly on account of an im roved 
demand, and partly because of higher freights, the rate 
Bilbao to Middles rough being put at-53. To-day the 
only change in the market was io No. 3, which was ad- 
vanced to 478. for prompt f.o.b. delivery. It is satisfac- 
tory to hear higher rates asked for forward than for 
prompt delivery. 

ron and Steel Shipments.—During February 95,287 
fs of iron and steel were shipped from here, 63,190 
being pig, 16,356 manufactured iron, and 15,741 steel. 
In January the total clearances amounted to 83,328 tons, 
and in February last year they reached 95,993 tons ; but 
of last month’s pig iron shipments, 27,861 tons went to 
Scotland, 4840 tons to Italy, 4254 tons to Germany, 3932 
tons to France, and 3000 tons to America. India was the 
best customer for manufactured iron and steel, taking 
4630 tons of the former, and 4132 tons of the latter. 


Manufactured Iron and Steel.—A rather better account 
can be given of the manufactured iron and steel trades. 
Some branches are still very dull, but improvement is 
noticeable in others. Considerable orders for iron an 
steel plates are said to have recently been placed with 
the South Durham Iron and Steel Company. Iron ship- 
plates are now 6/. 23. 6d.; iron ship-angles, 5/. 17s. 6d.; 
steel ship-plates, 57. 153.; and steel ship-angles, 5/. 12s. 6d. 
—all less the customary 24 per cent. discount for cash. 
Cast-iron chairs are up to 3/. 103. net at works. Quota- 
tions for bars and rails are unaltered. 


Coal and Coke.—Coal is rather quiet ; but, on the whole, 
steady. Unscreened bunker coal is quoted 83. 6d. to 9s. 
f..b, Manufacturing coal is unaltered. Household 
kinds are weaker and the consumption is dwindling a 
little. Coking coal is firm. Coke is once more moving 
upwards. Medium blast-furnace qualities are 14s. 9d. to 
15s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has been somewhat 
slow, but quotations have remained steady ; the best de- 
scriptions have made 13s. 9d. to 14s. 3d. per ton, while 
secondary qualities have realised 13s. to 13s. 6d. per ton. 
Household coal has been in fair demand both for shipment 
and for home consumption ; No. 3 Rhondda large has 
been making 14s. 6d. to 14s. 9d. per ton. There has been 
a pretty good inquiry for coke ; womy. | qualities have 
made 20s. to 21s. per ton, and furnace ditto, 183. to 193. 
per ton, As regards iron ore, the best rubio has made 
14s. 3d. per ton, while Tafna has brought 15s. to 15s, 3d. 
per ton. 


Gas at Bristol.—The half-yearly meeting of the Bristol 
Gas Company was held on Friday at Bristol. Mr. Alder- 
man Dix, who presided, quoted a number of figures indi- 
cating the progress made by the company in the last ten 
years. While the expended capital increased from 
801,8197. to 1,126,478/., the company’s income had grown 
from 261,100/. to 329,3927., and its reserve fund from 
44,3572. to 104,0647. The increase of 7s. 6d. per ton in 
the price of coal in 1900 augmented the company’s work- 
ing expenses by nearly 80,000. a year, but it had still 
been able to maintain its dividend without raising the 
price of gas. New coal contracts had now been entered 
into at a reduction, and he anticipated that before long 
the company would be in a position to reduce the price 
of gas to 2s. per 1000 cubic feet. He objected to the 
principle of municipal trading, because it subjected private 
enterprise to unfair competition ; but in spite of the 
electric lighting of Bristol being in the hands of the 
City Council, there was no reason why the Bristol Gas 
Company should not continue to flourish. 


Great Western Colliery Company, Limited.—The directors 
report a divisible balance of 49,444. for the past year, 
after writing off 50007. for depreciation, and reserving 
10,0007. for improving and developing the company’s pro- 
perties. The directors propose a dividend upon the 
ordinary shares at the rate of 15 per cent. per annum for 
the past year, carrying foward 44447. The output of coal 
for 1901 was 772,653 tons,’as against 707,539 tons in 1900. 

progress is being made with the erection of new 
coke works at Penrhiw colliery. 





MISCELLANEA. 

THE traffic receipts for the week ending February 23 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,663,6487., which was earned on 20,1144 
miles. For the corresponding week in 1901, the receipts 
of the same lines amounted to 1,646,842/., with 19,982} 
miles open, There was thus an increase of 16,806/. in the 
receipts, and an increase of 131? in the mileage. 


Messrs, Ricard and Freiwald, 120, Fenchurch-street, 
E.C., in their Statistics of Tin, report the “total visible 
queply at February 28, as 16,743 tons, nearly 2000 tons 
ess than a month ago, but still higher than at the corre- 
8ponding date in the two erties wom years. The total 
supplies are 4868 tons, and the deliveries 6744 tons, also 
considerable decreases from the totals a month ago. 


The T Square Club, instituted a short time to 
Promote sociability and intercourse between cupianenn; 
ee and artists, for that purpose arranged an ex- 
*s ent concert at Covent Garden Theatre on Wednesday 
ee which was very largely attended by representa- 
ots the professions concerned. The secretary of the 
lane, Wee F. Coleridge Simpson, of 99, St. Martins’s- 


‘ The United States Bureau of Naval Ordnance have 
all 5-in., 6-in., 8-in., 


nally adopted the Welin plug on 








and 12-in. guns, of which a large number are in process of 
manufacture. The United States Government in 1898 
adopted this plug, together with the Vickers 6-in. breech 
mechanism for their 6-in. guns, and the success of this 
mechanism has led to the introduction of the screw for 
the remaining calibres of their naval artillery. The same 
breech-screw is now being utilised in all the new artillery 
employed by the British Government for land and sea 
service. 


Apropos of the frequent announcements going the 
rounds of the newspaper press: anent: the capture of 
machinery orders by American firms in markets. which 
the British manufacturer had previously dominated, it 
is refreshing to get a en of the other side of the 
question, showing that, when not worried by ‘“con- 
sultants,” our engineering firms are quite able to. hold 
their own. An old-established firm of English flour mill 
engineers have just secured the contract for the supply and 
erection of a large flour mill on the most modern system 
in North China, More than one firm of American makers 
were competing for the work, and although they claimed 
to produce-by their process better qualities and higher 


d| Percentages of flour, the English firm in question was 


able to satisfy the buyers as to the superiority of their 
machinery, and its ability to produce qualities and per- 
centages equal, or superior, to the Americans. his 
English house takes the contract at a price below any of 
the American houses, and has undertaken to ship the 
whole plant in ten weeks from date of acceptance of order. 
The firm in question is Messrs, E. R. and F. Turner, 
Limited, of Ipswich, who, some months since, shipped a 
similar complete flour mill to China, the order for which 
was also secured in competition with America. 


Mr. Andrew Carnegie was present at the formal transfer 
of the new engineering laboratory which he has pre- 
sented to the Stevens Institute of Technology, and re- 
lated some instances in which he had experienced the 
benefit of scientific advice in the conduct of his great 
steel works. He claimed that he was the first ironmaster 
in America to employ a chemist at the blast-furnace, but 
he had to go to Germany for him ; and no little ridicule 
was heaped on the idea that a German in spectacles could 
be of any assistance in the practical business of ironmaking. 
However, he soon had the laugh on his critica. A par- 
ticular ore, with a great reputation, was commonly sup- 
posed to contain 60 to 70 per cent. of iron. Analyses 
showed, however, that owing probably to other layers 
being dug into as years went on, it no longer assayed 
more than about 40 per cent., and on his chemist making 
this discovery, Mr. Cnenrey immediately adopted the 
plan of buying ore on chemical analysis rather than 
on the strength of a great reputation. As a consequence, 
whilst other ironmakers went on paying a high prica for 
@ mere name, his firm got a cheaper and richer ore with 
no name. In short, as he exp it, you can get a 
dollar more for a hat if it has a particular name, but his 
firm had made money by looking below the name. 


The report to the Secretary of the Board of Trade upon 
the working during the year ended June 30, 1901, of the 
Boiler Explosions Acts, 1882 and 1890, was issued on Tues- 
day as a Parliamentary paper [Cd. 732]. Under the pro- 
visions of the Acts above quoted, 55 preliminary inquiries 
and 17 formal investigations have been held during the 
twelve months ended June30, 1901. As regards the 17 cases 
in which formal investigations were ordered, in five 
instances the owner was held responsible; in seven in- 
quiries no blame was attached to any person; in one 
case the owners were blamed as regards negligent super- 
vision, and the insurance company were held respon- 
sible for the neglect of their inspector; in another 
case the owner and user were both blamed for neglect 
as regards inspection; in another case the boilersmith 
who examined the boiler was blamed for neglect; 
while in two instances engineers were held responsible for 
the neglect of their mechanic. During the period covered 
by this report, 33 persons were killed and 60 persons 
injured by boiler explosions: the average numbers for 
the last 19 years being 29 and 61 respectively. As in 
previous years, the causes of explosion consisted chiefly 
either in the deterioration or corrosion of the plates, 
&c., or in defects in the design, workmanship, material, 
or construction. The reports continue to afford satisfac- 
tory evidence as the general qualifications of 
boiler attendants, only ten cases of explosion being due 
to incompetence or neglect on their part. 


In a paper recently read before the Société de I’Indus- 
trie Minérale M. Briill describes some experiments made 
to determine the circulation in the tubes of boilers of the 
inclined water-tube type used. A modified form of the 
well-known “Pitt” gauge was used to indicate the 
nature of the flow in the tubes. This pauge consisted of a 
couple of tubes arranged concentrically. The inner tube 
was open at the ends, but the annular space between the 
two tubes was closed at the ends, though a couple of small 
holes were drilled through the outer hole into this s an 
inch or so from oneend. This gauge was thrust th h 
a hole in a specially-prepared hand-hold cover into the 
tube to be tested. The rush of water impinging on the 
open end of the inner tube of the gauge caused a rise of 
pressure there which would be greater the greater the 
velocity of flow. The holes into the annular space of 
the inner tube being at right angles to this flow, the 
pressure in this annular space was only that due to the 
static head at the point of insertion. By connecting 
the inner tube and this annulus to opposite ends of a 
U-gauge which may be conveniently filled with oil, the 
intensity of flow is indicated by the difference of level 
in the two arms of the UY. In the boiler tested by M. 
Briill, the inclined tubes opened at each end into a water 
leg. Tt was found that with lower tiers of tubes the cir- 
culation was in the proper direction, but that the rate of 





how was greatly affected by the operation of firing. 
Adding coal to the fire caused the difference of level in 
the Lj-gauge to fall from 4.5 in. to 3.75 in., but two minutes 
afterwards it had increased again to 6 in., and thence 
fell steadily down to little over lin. In the middle 
range of tubes the flow was always opposite to that in- 
tended by the designer, and its intensity was affected 
by the operations of the stoker just as was the case 
with the lowermost tubes. ith the uppermost 
tubes. the flow was also in the inverse direction, but 
was much more active than in the case of the middle 
tubes, and was, moreover, but little affected by the state 
of the fire. As the whole of the downward flow of the 
water was intended by the designer to take down 
the back water-leg, 1) would seem that the abnormal 
flow in the i el and lower tubes must by the cross- 
currents introduced considerably interfere with the 
proper circulation of the water. 





TusEr Rarnway ComPEgtiTion.—We are now enabled to 
form something like a definite conclusion as to the effects of 
the competition of the ‘‘ Twopenny Tube” Sara the pas- 
seoger traffic of the Metropolitan and the Metropolitan 
District. The number of passengers carried over the 
two systems in the ten years ending with 1901 inclusive 
was as follows : 


° Metropolitan 
Year. Metropolitan. Diss -y 
1892 87,399,292 38,731,374 
1893 85,589,855 37,749,726 
1894 88,513,710 39, 872,036 
1895 88,271,486 40,046 583 
1896 90,938, 256 40,193 049 
1897 95,022,581 41,658,303 
1898 94,449,490 40,143,837 
1899 96,050,502 40,512, 104 
1900 93,333,025 39, 475,254 
1901 87,821,904 38,119, 086 


The number of passengers passing over the two systems 
combined during the ten years was accordingly: 1892, 
126,130,666 ; 1893, 123,339,581; 1894, 128,358 746 ; 1895, 
128,318,965 ; 1896, 131,131,305; 1897, 136,680,884; 1898, 
134,593,327 ; 1899, 136,562,606; 1900, 132,808,279; 1901, 
125,940,990. The traffic of the two systems was thus at 
the flood in 1897; since then the tide has ebbed to the 
extent{fof 10,739,894 passengers. The extension of the 
Great Central to London was opened March 15, 1899. 
It was expected that this extension would give a beneficial 
stimulus to the business of the two underground lines, but 
this hope was disappointed. The ‘‘Twopenny Tube” came 
into operation July 30, 1900, and the effects of this competi- 
tion were at once felt. The struggle became more severe in 
1901, when tramway feeders were established from Shep- 
herd’s Bush. It should be observed that the totals given 
in representation of the passenger traffic of the two 
underground lines did not include season-ticket holders. 





Tuer Russian VOLUNTEER FLEET.—The Times Odessa 
correspondent writes under date February 14: ‘‘The 
Volunteer Fleet cruiser Smolensk arrived at Odessa to- 
day from the shipbuilding yard of Messrs. Hawthorn, 
Leslie, and Co., on the Tyne. The arrival of the last 
of the batch of 20-knob cruisers built in fulfilment of the 
Volunteer Fleet Committee’s contract with the Russian 
Government in 1892 was awaited in Odessa with consider- 
able interest. That contract expired in January of the 
present year, and the clauses of a new contract with the 
Russian Government are at present under consideration. 
The arrival of the Smolensk brings the total strength of 
the Volunteer Fleet up to fifteen vessels, six of which 
have an average speed of from 19 to 20 knots. Like 
the Kherson and Moskva, the Smolensk is fitted with 
Belleville boilers, the results attained by the installa- 
tion of these boilers in the Kherson as an experiment 
in 1896 having been considered sufficiently satisfac- 
tory by the Volunteer Fleet Committee to warrant 
their adoption in the latest accessions to the fleet’s 
strength. As the faster vessels of the Volunteer Fleet do 
not ordinarily exceed a speed of from 13 to 14 knots when 
running between Odessa and Vladivostok under the com- 
mercial flag, it was found expedient, with a view to attain- 
ing greater economy, to introduce in the Smolensk a 
hitherto untried method of engine disposition. The 
novelty consists in the installation of two separate and 
independent sets of triple-expansion engines working on 
each of the poe and starboard shafts. Thus, the main 
machinery of the Smolensk consists of four separate and 
independent sets of — ion engines instead of 
the customary twin triples. hile running to the Far 
East as a merchantman at a speed of 13 to 14 knots, only 
two out of the four sets of engines will be called upon. 
The four triple sets of engines will be used only for full 
— in time of war. I am given to understand that, 
b —_ it would be premature to express a definite opinion 
on the general merits of this engineering innovation in 
the Smolensk, it has been found so far to fe great 
satisfaction, particularly from the point of view of 
economy of power. I learn on the best authority that, 
in spite of statements here and elsewhere to the contrary, 
the Smolensk will’ be held back in the Black Sea for the 
greater part of the present year, and, like her two sister 
vessels, the Kherson and Moskva, will be called upon 
during 1902 only in case her services are required 
either by the Russian Government in an emergency, or 
in co} uence of an unforeseen contingency. The de- 
tention in idleness of the only three 20-knot cruisers of 
the Volunteer Fleet fitted with Belleville boilers is giving 
rise to considerable speculation here, as precisely the 
same course was reso to with certain vessels of the 
Volunteer Fleet towards the end of 1899—that is to say, 
several months before the Chinese troubles came to a 
head in 1900, 
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POWER STATION OF THE UNION TRACTION COMPANY, INDIANA. 


CONSTRUCTED BY THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, PITTSBURGH, PENN. 
(For Description see Page 306 ) 


Fia. 4. WestincHousge Portaste Rotary CONVERTER WORKING WITH STATIONARY PLanrt. 








Fic, 5. Portaste Rerary Converter Sus-Sration. 
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ELEOTRIC RAILWAYS. 


THE most fascinating subject to-day in engineer- 


4 ing is the electric railway. One meets with it—at 


least, on paper—everywhere. Quite recently the 
electrification of the Metropolitan Railways of 
London was the subject of an arbitration which 
occupied the attention of many experts and counsel 
for some weeks, and was even reported in the 
daily press. On the 18th of last month Messrs. 


9|W. M. Mordey and B. M. Jenkin read before the 


Institution of Civil Engineers a paper, an abstract 
of which will be found on page 258 ante, on ‘‘ Elec- 
tric Traction on Railways,” while on February 25 
Mr. James Swinburne read a paper entitled 

* before the 
Manchester Section of the Institution of Elec- 
trical Engineers. . The interest in the matter is, 
however, by no means confined to the walls of 
buildings intended rather for speechmaking than 
for action. An Act is in existence empowering the 
construction of an electric railway from Manchester 
to Liverpool, and already preparations are. being 
made for the construction Pi the line. Plans have 
also been prepared for an electric railway from 
London to Brighton, and a preliminary fight has 
taken place in the Private Bill Office between the 





promoters and the company owning the existing 





line. Should this scheme succeed as well before 
Parliament as did the Manchester to Liverpool 
line of last session, next year will see a rush 
of ge ages anxious to annex promising routes, 
and to over their concessions to a con- 
fiding public, which will have been sedulously 
primed with visions of trains running at 100 miles 
an hour, and earning dividends on a corresponding 
scale, Just as the electric tramcar secures twice 


53 | or thrice the traffic of the old horse vehicle it super- 
56 | sedes, so, it will ‘be 


ed, the electric railways 
will earn far more than the old lines, and will bring 
fortunes to those who have the sense and courage to 
put money into them. 

Already some premonition of a popular belief in 
the immediate success of the electric railway is to 


89! be discerned. The man you meet in the train; and 


sympathise with on the weariness of the journey, 
confidently informs you that matters will soon be 
mended. He has heard from a most credible 
source that the London and North-Western Com- 

y are going to electrify their system in order to 
oréstall any interlopers who may have designs on 
their tratlic, and that all the great trunk lines will 
have to follow their example. It is wonderful how 
rapidly such rumours grow when an idea has once 
caught the popular fancy. Engineers would only 
be too glad to believe them too; but those who 
have studied the question are aware that no one 
has any idea how to apply electricity to such a 
railway as the North-Western without detractin 
from its present efficiency, and reducing its dividen 
to a vanishing figure. That may seem a strong 
statement to make, but nevertheless it is true. 
We have not yet smoothed the fringe of the 
difficulties which overlie the electric working 
of a large and complicated railway system. 
It has never yet been definitely proved that 
electric traction is cheaper than steam traction, 
except in countries where water-power is available. 
The electric motor has lifted several systems from 
financial depression into the sunshine of prosperity, 
because it has enabled a better passenger service 
to be given, and so has attracted traffic ; but it is 
by no means certain that it has effected any notable 
economy. None of the existing lines of this country 
can live on its passenger traffic alone ; indeed, that 
is generally the less remunerative source of revenue, 
and none could hope to get, by the best possible 
service, that sudden accession of passengers which 
the electric tramway or suburban railway obtains. 
In electrifying a main line, economy will have to be 
studied most closely, for in any case the outlay will 
be enormous, both for new plant and for the writing 
off of that which is displaced. The new system 
will start with a heavy load of capital on its back, 
and unless it can effect more economy than is 
discernible now, it will be borne down by the 
weight. 

The fear of increased working expenses haunts 
those engineers who have seriously considered opera- 
ting ordinary railways by electricity. We see this in 
the numerous schemes which are brought forward for 
the purpose of securing increased economy. Messrs. 
Brown, Boveri, and Co. are working two lines 
with three-phase current ; Messrs. Ganz are run- 
ning the apse traffic on the Valtellina system by 
their much-talked-of cascade three-phase system ; 
the object of the paper of Messrs. Mordey and 
Jenkin was to show the advantages of a combina- 
tion of high-pressure single-phase and the Ward 
Leonard systems. Mr. Swinburne, in his paper, 
discussed half-a-dozen different methods of dis- 
pipating shecteie energy to trains, and utilising it 
there. ere is no kind of agreement ; many minds 
are at work on the problem, groping in different 
directions ; but no one has yet propounded a scheme 
which meets eyen with a limited acceptance. Elec- 
tricity, in spite of its imponderability, is most ex- 
pensive to transport toa distance. At 500 volts four 
or five miles is the limit of economical distribution, 
and when that range is passed, higher pressures must 
be used. For suburban lines, with their heavy traffic 
and ample receipts, the three-phase system, with 
step-down transformers and rotary converters, holds 
the field. But for the longer line what shall we use ? 
Shall we keep to the rotaries, with their heavy 
charge for maintenance, or boldly go in for a high- 
pressure alternating current in a trolley wire, as 
recommended by Brown, and Ganz, and Mordey ? 

It is a question whether the engineers who are 
devising electric locomotives are not like the 
hunters who divided the bear’s skin while Bruin 
had it on his back, and also had his claws and 





teeth available for its defence. The first prob- 
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lem for solution is how to get the current to the 
locomotive. The permanent-way engineers will 
strenuously oppose a contact rail with 550 volts; 
they find it difficult enough to keep the road in 
order now, and it would be well nigh impossible 
with a third rail which could not be touched 
without danger. On suburban lines in America 
the contact rail is admitted, but the road does not 
need one-quarter the supervision of one carrying 
heavy express traffic. However, all the tendencies 
of the time point to main line electric traffic being 
worked from overhead conductors at high potential, 
for therein lies great economy. Here, however, 
the difficulty of making connection to the locomo- 
tive becomes more acute. At 90 miles an hour— 
it is absurd to have electric haulage on main lines 
without increase of speed—a train runs 132 ft. a 
second, and so would pass an insulator on the trolley 
wire every second, or less. It would strike a ring- 
ing blow at each ear, and would throw the wire into 
waves, which would soon bring it down to be 
entangled in the train, and to be torn away for half 
a mile. At the same time the trolley wheel, if 
there were one, would be running at ten or twelve 
thousand revolutions a minute—a speed that would 
rapidly wear it out. Can anyone believe that a 
trolley is a safe contrivance for running high-speed 
trains, and that it would not destroy both itself 
and the wire with startling rapidity. 

The position of the trolley wire is also hedged 
with difficulties. The natural place is at the out- 
side of the line, but there is no room for it there 
through bridges and tunnels. The other side is 
nearly equally impracticable, because of the presence 
of junctions and crossoverroads. Thecentre of the 
line is the only remaining place available, and even 
there the space is very cramped, for under some 
bridges there are only a few inches of headroom. 
It must be remerabered that the trolley wire needs 
to be fitted with points and crossings exactly like 
the line, and that these must be — from the 
signal boxes concurrently with the other points. 
Probably they would need also to be interlocked, 
for if the trolley wheel took the wrong line, it would 
be likely to bring the wire down and block the line 
for hours. It is, indeed, difficult to believe that a 
trolley wheel could take a junction at80 milesan hour, 
and not go off, for it can have very little pressure 
applied to keep it in place. When we remember 
the violent wrench a carriage often gets at a junc- 
tion, and that it is only its great weight that keeps 
it on the road, it is scarcely credible that a trolley 
wheel could run ata still higher speed. Trolleys 
often run in America at 40 miles an hour on straight 
roads, but they are always slowed at junctions. 
But at 80 miles an hour all the forces tending to 
disaster are quadrupled, and main-line trains cannot 
be always checked at awkward places. If they were, 
the North-Western trains would make very poor 
speed between Preston and Crewe, for on that piece 
of line the traveller is rendered uncomfortably 
conscious of junctions and crossings every few 
minutes, and begins to long for the smoother road 
further south, where there is less industrial activity 
to call for branch lines. . If for every point on the 
road there were one overhead, the chance of getting 
through safely would be poor indeed. 

The thought naturally arises that for high-speed 
lines, with high voltage, a solid bar of T-section 
should be substituted for the trolley wire. This 
would avoid some difficulties, but would introduce 
others, while the question of overhead points 
would remain as acute as ever. At complicated 
junctions it would be nearly insoluble. In the 
marshalling yard of the Central London Railway, 
where the trains are shunted, contact rails were 
first laid down. These were found to be a prolific 
source of accident, and trolley wires were substi- 
tuted for them. But these proved unworkable, 
and finally a steam locomotive was obtained for the 
shunting. Comment is unne»essary. 

Light is thrown on this subject by an article in 
another part of this issue (page 306), in which an 
account is given of the railway system of the Union 
Traction Company, of Indiana. This is an elec- 
tric railway having a main portion of 70 miles of 
single track, besides several branches. Express 
trains are run on this line. Speeds of 60 miles an 
hour are frequently attained on certain parts of the 
track, and ‘‘no trouble is experienced from the 


trolley jumping the trolley wire at even these 
unusually high speeds. It is believed, however, 
that a speed of 60 miles an hour is very near the 
highest limit at which an overhead trolley system 
can be depended upon.” This is the result of 





experience ona road which is of a simple character, 
with infrequent stations, and probably no junctions 
at which the speed is not greatly reduced. Now 
it must not be thought that we are opponents 
of electric traction, even on main lines of railway. 
We are convinced that it has a great future, but 
we are most anxious to warn our readers, and the 
general public in particular, that that future is a 
great way ahead, and that the plausible tales of 
promoters have at present no proper basis. Engi- 
neering is, at best, a system of trial and error ; 
it never advances by bounds. Principles are dis- 
covered long before the means of carrying them 
into effect are devised, or, at any rate, before they 
can be rendered commercially profitable. It might 
have been possible to have constructed a triple-ex- 
pansion marine engine, fed with steam of 2001b. pres- 
sure, fifty years ago, but the ship fitted with it could 
never have earned her living. Even such a simple 
thing as the surface condenser took years and years 
to assume a form in which it was worth while 
to adopt it. The adaptation of the water-tube 
boiler to marine uses is exercising the abilities of 
scores of the most capable engineers, and probably 
Government will spend a million sterling before it 
gets a satisfactory boiler. And when it is obtained, 
it will only differ in minute details from the boiler 
of to-day. Practical knowledge grows from stage 
to stage. Theory often advances by bounds. Fortu- 
nately, in electric traction we have the means of de- 
veloping our knowledge on sound lines. We have 
brought the tramway to practical perfection ; every 
detail has been worked out and standardised. 
The isolated suburban railway is following it very 
closely. It can be fitted with the certainty of 
success, and its power of attracting and dealing 
with large traffics renders the question of cost of 
equipment of minor importance. The branch line 
is the next in the natural order of development, 
and offers quite serious enough problems to give 

use to the carefulengineer. There is no difficulty 
in taking care of the trafic; the problem is how 
to make it pay. The lavish equipment of the sub- 
urban line is out of the question ; there is not money 
enough ina country district to pay for it. We must 
follow the lead of Ganz, or Brown, or Mordey and 
Jenkin, or must devise new combinations to meet the 
conditions. Such experiments will take time, and 
in the meantime our German friends may make some 
progress with their trials after high speed. They 
are wisely conducting them, in the first instance, 
under favourable conditions. They have a straight 
track, without bridges or tunnels, and, of course, 
without junctions. When they have accomplished 
their present object, they will have to begin 
de novo. At present they have ample space for 
their three wires, fixed nearly 3 ft. apart, and 
for their three large side-bearing trolleys. It is 
like putting a pint into a quart pot. When they 
try to get all their apparatus inside a tunnel, the 
problem will be painfully like getting a quart into 
a pint pot. Mr. Behr and his friends may also 
add something to our knowledge as to the cost 
of running high-speed trains, as may also 
the promoters of the London to Brighton line. 
But as to the working of an ordinary railway 
system, they will teach us nothing, for they have 
carefully shorn their plans of all the usual features 
of a railway. Two terminal stations, connected by 
30 or 50 miles of straight road, the whole designed 
for passenger traffic only, does not even present 
the complexity of the ordinary tramway. erein 
the promoters show their wisdom, for if they 
had ventured beyond these very narrow limits, 
they would inevitably have failed to obtain sup- 
porters. We commend to the notice of the san- 
guine investor this feature of their policy, and, 
when he has mastered that, we recommend him 
to calculate how many fold the present traffic 
between the termini will he need to be increased 
to pay interest on the capital, without assistance 
from goods and intermediate traffic. We repeat 
that the time has not yet come for the electrifica- 
tion of trunk lines; branch and suburban lines 
offer sufficient opportunities for experimenting to 
keep us busy for some years. 





OUR NEW BATTLE-SHIPS. 

Tuer Navy will greatly appreciate the distinction 
which is this month being conferred by the Royal 
family, by Her Majesty Queen Alexandra launchi 
the battle-ship Queen, at the Devonport Doskyent 
on Saturday next, and by H.R.H. the Princess of 
Wales doing similar honour at the floating of the 





battle-ship Prince of Wales later this month. The 
King will also be present when the ship is launched 
on Saturday, and will, according to present arrange- 
ments, assist at the laying of the first keel-plate 
of a new battle-ship in the berth vacated by the 
Queen. This new ship is to be named King 
Edward VII., and will mark a great step in ad- 
vance alike in offensive and defensive qualities, 
the displacement weight being increased quite 10 
per cent. above that of any existing vessel. The 
two new ships to be launched this month are; for 
their size and cost, probably unequalled. They 
resemble the London class, but, as is the case with 
each successive vessel, there are noteworthy im- 
provements, only obvious upon close examination. 

There has been a steady development in the area 
of broadside clad with armour. Formerly, in the 
Majestic and Canopus class, the belt, while it had 
been increased in depth to 14 ft. or 15 ft., was 
confined to the central part of the ship, extending 
to only 50 per cent. of the length ; and in the three 
Formidables this length was made 216 ft. out of 
the total of 400 ft , but at the ram there was 2-in. 
nickel steel, which, while it reinforced the stem 
structure, also added to the protection of the ship. 
In the later ships, including the Queen and 
Prince of Wales, instead of being nickel steel, it 
is of specially hardened armour, and tapers from 
the 9 in. of the main belt to 4in., and finally to 
2 in. up to the 35-ton ram. Thus the armour may 
be said to extend for fully 70 per cent. of the 
length of the ship, with a depth of 15 ft. In the 
King Edward class the depth is to be increased 
to about 22 ft. Thus it will extend from 5 ft. 
below the water-line to the upper deck level; and 
the 6-in. guns mounted on the main deck, instead 
of being within casemates, leaving the broadside 
between these deck structures unprotected, will be 
placed within the broadside armour, with traverses 
and splinter screens to isolate each gun. The thick- 
ness of the armour on the water-line will be 9 in.; 
the next strake will be 8 in., and above that 7 in., 
while at the forward end it will be reduced by easy 
steps to2in. This will be a great improvement 
on the existing system, as the unarmoured skin- 
plating between the casemates cannot resist the 
penetration of high velocity shells, which could do 
considerable damage to the inboard plating of case- 
mates. In the Queen and later ships the increase 
in the thickness of armour at the fore end of the 
citadel enables the ’thwartship armoured bulkhead 
forward to be dispensed with, the armoured deck 
being shelved and thickened ; but at the after end 
of the citadel, where the side armour terminates, 
there is such a traverse of from 9 in. to 12 in, in 
thickness, reinforcing also the barbette armour, 
while abaft this again the protective deck is in- 
creased in thickness, and the shell at the water- 
line made of heavier plating. The middle deck 
is of 2-in. steel on the curved portions, and of 
1-in. thickness in the centre or flat parts. 

All our recent battle-ships have been fitted with a 
pair of 12-in. breech-loaders in a barbette forward, 
and a similar pair aft, ensconced in the same way in 
an armoured redoubt ; the thickness of the plating 
being 12 in., of specially-hardened steel ; but here 
again there has been a great advance in the power 
of the gun of 12-in. calibre. Ten years ago, our 
service 12-in. piece developed an energy of 18,060 
foot-tons ; but an increase in length from 27 ft. 
to 40 ft., and the use of slow-burning powder of 
higher power, has enabled an energy of 36,290 
foot-tons to be got, while the Vickers Company 
guarantee nearly 40,000 foot-tons. The effect of 
this difference in a fight will be enormous. 
There has been a corresponding increase in 
rapidity with which each shot succeeds the other 
from these 50-ton guns. Similarly, the 6-in. 
weapon has increased in power and quick-firing, 
so that we have nearly doubled its striking energy. 
The Queen will have 12 of the latest 6-in. quick-firers, 
but in this also the King Edward VII. will mark 
advance. In its case there will be, in addition to 
four 12-in. guns, four 9.2-in. weapons, each within 
4-in. armoured barbettes, placed at the four corners 
of the main citadel and within the 6-in. belt, 
while there will also be ten 6-in. guns. The 
training and mechanism for the larger guns will 
be of the Vickers type, which confers the great 
advantage of enabling the gun to be re-loaded 
immediately after firing at any angle or training, 
instead of bringing it back to the fore-and-aft pos!- 
tion. In such case three 850-lb. projectiles have 
been fired from a 12-in. gun, and five 380-lb. 
shots from a 9.2-in. gun within 60 seconds. The 
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twelve 6-in. guns in the Queen are placed in eight 
separate casemates on the main deck, with four on 
the upper deck at the four corners of the citadel. 
Four of the 6-in. guns, as well as two 12-in. 
weapons, may thus fire ahead, the astern fire being 
the same. The ammunition for the 6-in. guns is 
delivered into the casemates through an armoured 
tube, and is under protection from the time it 
leaves the magazines. In addition, sixteen 12- 
pounder quick-firing guns will be fitted—eight on 
the main deck and eight on the upper deck. Two 
12-pounder 8-cwt. guns for boat and field service 
will also be supplied and fitted with fighting posi- 
tions in the ship. Im the two fighting tops six 
3-pounder guns will be mounted for protection 
against torpedo attack. There are eight Maxim 
guns, in addition to the usual rifles, &. Four 
submerged torpedo tubes 18 in. in diameter—two 
forward and two aft—will be fitted. 

The dimensions of the Queen do not differ 
greatly from those of recent ships of the type. 
The length is 400 ft. ; beam, 75 ft. ; and at 26 ft. 9 in. 
draught she displaces 15,000 tons. She differs, how- 
ever, in having no boat deck, the conditions obtain- 
ing prior to the Majestic class being reverted to, so 
that in the waist of the ship there is a bulwark 
with the usual hammock fittings. Cowls have 
also been dispensed with; but we have referred 
to both these changes in writing last week on 
the Good Hope (page 286 ante). The Queen will 
be fitted with two steel masts, each carrying a 
nilitary or fighting top and a searchlight platform. 
A long-distance semaphore, 160 ft. above the 
water-line, for signalling at sea, will be fitted at 
the head of the main topmast. The masts are 
provided with three derricks, two forward and one 
on the mainmast; and these derricks, primarily 
fitted for hoisting out the boats, will be of great 
utility when coaling. The vessel will carry four 
steamboats, two 56 ft. in length and two 40 ft. in 
length, and 13 sailing and pulling boats, ranging 
from a 42-ft. sailing launch to a small dinghy. 
The two larger boats, which are capable of steam- 
ing at about 13.5 knots, are fitted with torpedo- 
dropping apparatus. 

The battleships are to steam at 18 knots, which 
corresponds with the speed of most of the recent 
battleships, although the six vessels of the Russell 
class get 19 knots. In their case the side armour 
is 7 in. in thickness instead of 9 in., and 
by transferring some of the weight thus saved 
to machinery the power is increased to 18,000 
indicated horse-power, instead of 15,000 indi- 
cated horse-power in the Queen and Prince of 
Wales. In the King Edward VII. the power 
is to be 18,000 indicated horse - power, and 
the speed 184 knots. The propelling machinery 
for the Queen is being constructed by Messrs. 
Harland and Wolff, Belfast, and for the Prince of 
Wales by the Greenock Foundry Company, 
Greenock. The Queen is noteworthy as the first 
large British warship fitted with Babcock and 
Wilcox boilers, but the Prince of Wales is to have 
Belleville boilers, so that a comparison of the two 
generating systems is possible. 

Babcock and __—Belle- 


Wilcox. ville. 

Number we a6 15 20 
Grate area ...8q. fo, 1,147 1.170 
Heating surface ... ,, 38,400 37,040 
Ratio of heating surface to 

grate area ... ses, gps OD OOO 31.7 to 1 
Heating surface per indi- 

cated horse-power ..sq. ft. 2.56 2.47 
Indicated horse-power per 

square foot of grate 13.08 12.8 
Weight wai tons 1,530 1,430 
Indicated horse-power per 

NOR cc eee a 9.80 10.49 


It will thus be seen that the Babcock and Wilcox 
system involves an increase of 100 tons in weight, 
reducing the power per unit of weight from 10.49 
indicated horse-power to 9.80 indicated horse- 

wer. The King Edward VII. class are also to 

ve Babcock and Wilcox boilers; but to these 
We referred in a recent article (page 120 ante). 
The machinery of both ships is not dissimilar from 
that adopted in several recently-constructed battle- 
ships. The main engines are of the three-cylinder 
type, the diameters being respectively 31} in., 
1} in., and 84 in., while the stroke is 4 ft. 3 in. 
The total of 15,000 horse-power is to be developed 
when the engines are making 108 revolutions, which 
gives a piston speed of 918 ft. per minute. 
G he engines of the Prince of Wales, by the 
: reenock Foundry Company, may be accepted as 
ypical. The high and intermediate pressure cylinders 








will be fitted with piston valves, and the low-pressure 
cylinders with flat valves, all worked by the usual 
link motion. Six forged steel columns form the 
front supports of the cylinders, and the three back 
supports are of cast iron, having large bearing sur- 
faces for the slippers. The bedplates are of cast 
steel, having six main bearings 21 in. lottig. The 
crank shafting is 17 in. in diameter and the pro- 
peller shafting 17} in. in diameter, all with a 9-in. 
central hole. The propellers are of manganese 
bronze, four-bladed, and of a diameter of 17 ft. 6 in., 
with a pitch of 19 ft. The propellers turn inwards 
when the ship is being driven ahead. Two main 
condensers in each engine-room are placed in the 
wings, and are capable of being worked together 
or singly ; the total cooling surface being 16,000 
square feet. 

The launching weight of the Queen is 5960 tons, 
and the arrangements made by Chief Constructor 
H. R. Champness are similar to those adopted with 
so much success in previous ships; they were fully 
described in the paper he read at the Devonport 
meeting of the Institution of Mechanical Engineers, 
and reproduced at page 107 of our sixty-eighth 
volume. 





THE LONDON WATER BILL. 


THE Government measure for providing a public 
body to take over the business of the eight Metro- 
politan water companies passed its second read- 
ing on Monday last, and was subsequently referred 
to a Joint Committee of both Houses. Before the 
Bill was referred, two long debates took place ; but 
the result was a foregone conclusion, and really 
nothing new was said on either side. Every one 
knew before hand that a certain section of the House 
would oppose the Bill, and every one knew also 
exactly what would be said on both sides. Con- 
sequently there was little interest manifested, con- 
sidering the importance of the issues at stake. 
Probably few Metropolitan water-rate payers will 
not regret, before the new Act has long been in 
force, that the question was raised, and that 
the water companies were not left to carry 
on the business on the old lines. It is very 
well for people who pride themselves on their 
progressive tendencies to agitate for ‘‘a public 
need being under public control,” but when they 
find King Stork pecking at them, they will 
be apt to wish King Log were once more in 
power. They may, however, if they are clear- 
headed enough, console themselves with the 
thought of how much worse off they would have 
been had they had their full desire, and the 
London County Council had become the water 
authority of the area—inside and outside its 
jurisdiction— known as water London. That 
really is the only excuse for the Bill. Londoners 
receive an ample supply of excellent water at 
a moderate rate. The present stockholders of 
the companies draw no more than a reasonable 
reward for the use of their capital. If heavy 
i have been made in the past, heavy risks 

ave beenrun. Seldom has there been less call for 
agitation against a monopoly. However, by re- 
peating the same argument over and over again, 
the semi-socialists have managed to convince the 
public that there is something heinous in the 
supply of water being in the hands of ‘a profit- 
making company ;” as if profits were a sin in them- 
selves. This Beecham-pill like method of argu- 
ment by repetition, however illogical, is very effec- 
tive. If one goes on telling the public the same 
thing long enough and loud enough, the public 
will in time accept it as a fact. 

There is little doubt that had the Government 
not taken the matter up, the London County 
Council would have got their way at last; and 
what that would have meant to London water-users 
only those who are familiar with the past opera- 
tions of the Works Committee of the Connal can 
make an intelligent forecast. It is to be remem- 
bered that the County Uouncil desired to spend 
many millions—between thirty and forty, if we 
remember rightly—on an entirely unnecessa 
scheme for bringing water from Wales ; and thou 
it has been prudent to keep this ambition in the 
background for some time past, there is no proof 
that it would not have been revived had the initial 
step of ession been allowed by Parliament. 
As the Bill is to be subjected to the ordeal 
of a Joint Committee, when its many clauses 
and sections will be well overhauled, we need 
not dwell on the various provisions here, 





There is one point, however, to which reference 
may well be made. It was suggested that the 
chairman and vice-chairman should be nominated 
by the Local Government Board. Whether this 
department is the best fitted for the responsibility 
we will not pretend to say. The loose cgntrol the 
Board exercises over certain local governments that 
obviously need a tight hand makes one a little 
cautious in suggesting that fresh duties should be 
put upon it; though it is the natural authority for 
the purpose. It is desirable, however, that the high 
officials who will be expected to guide the policy 
and conduct the business affairs of the coming Water 
Board should be paid, and adequately paid, for 
their work. Public affairs suffer more from amateur 
control, and the country loses more, than can 
well be imagined. To supply the Metropolis with 
water is essentially an engineering business, and it 
needs an engineer to conduct it. To secure one 
with the professional and executive capacity needed 
for the task, a heavy price must be paid—say about 
ten times as much as, we understand, Mr. John 
Burns considers adequate for the services of the 
highest servants of the State, or double the amount 
received bythe late Directorof Naval Construction— 
perhaps the most underpaid of all public servants. 
Five thousand a year would be a comparatively small 
percentage in the total expenditure for water supply 
and would be saved over and over again by a really 
good administrator. There are any number of prece- 
dents for such a course in the big engineering 
establishments which are run at a profit. To bea 
good administrator, however, a man must know his 
business at first hand. No politician or publicist, 
however eminent, no retired soldier, however 
gallant, could fill the position. 





THE DANGERS OF THE TROLLEY 
WIRE 


A FALLEN trolley wire is usually an object of 
terror to all within sight of it. It has acquireda 
fearful reputation, so that even brave men quail 
before it, and seek safety in flight. Like a ghost, 
it cannot be met with ordinary weapons, and must 
be left to the exorcism of those skilled in occult 
matters. Just as supernatural powers are as- 
sumed to be invincible except when met by the 
might of the Church, so’ the trolley wire is sup- 
posed to be death to every one except the elec- 
trician. But spirits often prove to be very poor 
things when fairly confronted, and, according to 
Mr. A. P. Trotter, electrical adviser to the Board 
of Trade, the trolley wire is a very harmless 
device, at which even a layman need not be 
scared. It is a part of Mr. Trotter's duties 
to inspect electrical tramways before they are 
opened to the public, and often he is assisted, 
in the French sense of the word, by the 
Mayor and members of the Corporation, and 
by representatives of the local press. It is his 
custom, when passing under a bridge where the 
trolley wire is within reach, to stop the car, and to 
announce to his companions that he is about to 
take hold of the wire and show them the effects of 
a shock.’ He stands on the car roof and takes hold 
of the wire in both hands, smiling the while, and 
explaining that he feels nothing. Emboldened by 
his example, the local magnates try the same ex- 
periment, and the tradition of the ‘‘ deadly trolley 
wire” is broken down for that district. All this, 
of course, is done on the dry insulating roof of a 
car. Mr. Trotter, however, carries his educational 
efforts further. He takes hold of the rail of the 
car, which is more or less earthed, in one hand, and 
flicks the wire with a finger of the other, exposing 
himself to shock of 500 volts. Of course, it is only 
momentarily, and the result, although unpleasant, 
is of no consequence. To take the full shock be- 
tween the wire and earth is a more serious matter. 
In a paper read before the Institution of Electrical 
Engineers on the 27th ult., Mr. Trotter described 
it as being worse than touching a kettle of boiling 
water, not so bad as touching a red-hot poker, 
about the same as touching a soldering iron at 
working heat, or as when an _ inexperienced 
smith’s boy picks up a black-hot horseshoe. Now 
all these things are distinctly painful—horribly 
painful—for a short time ; but they are not so dan- 
gerous as for a very remote chance of them to cause 
a reasonable man to fling himself headlong from the 
roof of a car, as some have done in their terror. 

A trolley wire might fall a thousand times with- 
out striking the hands or face of a man who had 





another hand on bare metal connected to earth, 
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If dry clothes were interposed between the flesh 
and the wire, the result would be nothing; and 
even if the clothes were wet, it would fall far short 
of the burns mentioned. A man walking on a 

aved road in dry weather has nothing to fear ; and 
if his boots are in good condition and without nails, 
not even if he steps on the rails at the same time 
as the wire touches him. 

In opposition to all this there is the case of two 
men being killed by tramway current in Pembroke- 
place, Liverpool, last year ; but when the circum- 
stances are carefully considered, it can be shown 
that the instance in question was the exception 
which provestherule. One wintry night the snow 
fell in a melting condition, and meeting with 
colder air near the earth, it froze to the telephone 
wires, adding layer to layer, until the combined 
influence of the weight and the wind brought fifty 
of them down ina tangle. These fell across the 
street, lying on the trolley wire, which did not 
break. The ground was covered with a thick layer 
of salted aw 4 rendering the surface an excellent 
conductor, and connecting it everywhere to the 
rails. Some passers-by suffered a few shocks from 
the wires as they fell, and then the accident was 
apparently at an end, with no serious results. But 
two men came hurrying through the dark and snow, 
and walked blindly into the wires. They were 
entangled, and struggling, became entangled the 
more, and owing to the failure of the telephone 
wires, the current was not cut off for more than 
half-an-hour, by which time they were dead. Mr. 
Trotter pointed out that here was a lamentable 
combination of seven circumstances: 1. The un- 
usual conditions of weather, the snow freezing to 
the wires as it fell. 2. Failure of the wood strip 
(which is still extensively used on the Continent) 
to act as a guard. 3. The large number of wires, 
the long span (375 ft.), and the tangle in which 
they fell. 4. The salt slush of snow in the street. 
5. The darkness and invisibility of the wires. 
6. Failure of the police telephone signal service. 
7. The delay of 25 or 30 minutes before the current 
was cut off. If any one of these seven causes had 
been absent, it is probable that the fatal results 
would not have occurred. They certainly cannot 
occur again in Liverpool; grounded guard-wires 
are now used in place of wood strips, and telephone 
wires do not now cross the tramway tracks. 

The amounts of current corresponding to various 
gradations of sensation between a pleasant tingle 
and unbearable spasm have been measured, al- 
though doubtless they vary for different persons. 
A steady current of 1 or 2 milliamperes is hardly 
perceptible. From 3 to 8 are easily supportable, 
above 10 milliamperes is painful, and above 
almost unendurable. The sensation is also partly de- 
pendent on the current density. More than 14 milli- 
amperes at the finger tip making a poor contact of 
about one-sixth of asquare inch is unendurable, but 
35 milliamperes from boot to boot, nearly the whole 
of the soles of the feet being in contact, is much 
less painful. By way of comparison, it may be 
stated that the current through an 8 candle-power 
lamp on a 200-volt circuit is about 160 milli- 
amperes. Mr. Trotter said that he took a 35-milli- 
ampere current when standing on a tram-rail, after 
walking two miles on wet pavement, in old boots 
worn into holes, and grasping a trolley wire, and 
he would be sorry to take more. However, he 
suffered no ill effects, and his example should 
suffice to remove the extreme dread of trolley wires, 
which often causes a panic far more dangerous than 
the wire itself. 





AMERICAN COPPER PRODUCTION. 

PRELIMINARY estimates of the output of copper 
in the United States last year indicate a falling off, 
the quantity reported being about 266,000 tons, as 
compared with over 276,(00'tons for 1900. Seeing 
how strenuous—almost desperate—were the efforts 
of the Amalgamated Copper pee ape f to secure a 
general curtailment in the interests of high values, 
and how materially this curtailment was carried on 
in the mines of the company itself (which now con- 
trols something like 50 per cent. of the i), it 
is rather surprising that the decrease was relatively 


so inconsiderable. The Calumet and Hecla, and 


one or two others of the larger producers, did not 
increase their output, being generally content to 
give their negative support to the combine; but 
though details of the production of States are not 
yet available, and are not likely to be available for 
some months to come, it is a fair inference that the 


35| that it possesses ores only 





numerous small mines in Arizona, Colorado, New 
Mexico, Idaho, Nevada, Utah, and other States 
must have been turning out every pound of metal in 
their power, in order to benefit befure the price 
should have fallen further. Evidence of feverish 
activity has been forthcoming in plenty, and it 
should net be forgotten that many mines floated at 
the time of the boom three years ago are now added 
to the list of actual producers, and are on their 
mettle, as it were, to show the share market that 
the depreciation of their values was not warranted. 
Individually, these mines, as producers, are of 
little account, but collectively they contribute a 
fair and, what is more, a growing share of the 
annual output of the whole Republic. Not that 
there is any likelihood of any of them rivalling the 
three great copper-mining States. Copper is a 
very obtrusive metal. - A few ounces of its decom- 
posed compounds will stain a whole mountain side 
with green or blue, and a very small quantity will 
so affect the waters of all the streams running over 
it, especially in the dry season, that the attention 
of the prospector is immediately attracted to the 
fact, and he is sure to find out the cause. There 
are no such hidden recesses in the United States 
as are popularly supposed to conceal these wonder- 
ful deposits. Into every place where there is a 
chance of the occurrence of ores, and in ten thou- 
sand places where there is not, the prospector has 
penetrated over and over again, until every nook 
and corner of the American mountains is as 
familiar to some one or more mining men as are 
the streets of a city to one who is born there. 
‘*There are many districts, especially in Utah, 
California and Nevada,” says Mr. E. D. Peters, 
formerly consulting chemist to the Calumet and 
Hecla, ‘‘ that to-day offer inducements for examina- 
tion ; but there is no reason to expect any over- 
whelmingly large flood of this metal from any new 
mines, such as was poured upon the world’s 
markets from the almost simultaneously discovered 
surface ores of Montana and Arizona and the cupri- 
ferous pyrites of the Iberian Peninsula.” All the 
same, these small producers have not been exploited 
to their full extent ; and while not phenomenally 
rich, it is being shown that they are capable of 
ranking much higher collectively than they. have 
hitherto done. It is notorious that the yield of 
the three chief districts represents a tremendous 
annual dip into the reserves of the developed pro- 
perties ; and though Calumet and Hecla has at least 
another century of life, according to recent com- 
agra few of the others promise to last anything 
ike that space ; and in a generation or two at the 
outside, the United States may be glad to think 
rtially developed in 
localities at present dismissed under the curt head- 
ing of ‘* Other States.” 

Of the three chief copper-bearing districts, Lake 
Superior, Montana, and Arizona, the second has in 
recent years made the most rapid progress, but it 
will probably be — out long before either of 
the others. Arizona has not enjoyed such facilities 
as its rivals, because it has only within very recent 
years been opened up mar tet It has to be 
said for it, however, that having made a staré it 
did not move on leaden feet. To-day the industry 
is of vast importance to the State itself, and of no 
little importance in relation to the whole country’s 
production. Moreover, it has not been caught in 
the paralysing grip of the Trust, and that is a point 
which will tell in favourof its future progress. Nearly 
all the annual output of this State is obtained in 
three localities—the Bisbee, the Clifton, and the 
Globe—and the copper comes from a very small 
number of companies operating on a large scale. 
The characteristic feature of the ores of the three 
districts is that they are oxides and carbonates, 
from which metal 95 to 97 per cent. fine can be 
obtained from the one operation of smelting in the 
blast-furnace. This copper is of exceptional purity, 
and is shipped to refiners on the Atlantic seaboard, 
to be converted into ingots and bars. The mines 
have opened large bodies of rich ores ; but, on the 
whole, the average copper content is not as high 
as is usually stated. The furnace yield of sorted 
ores ranges from about 8 per cent. at the Bisbee 
mines to 12 or 15 per cent. at some of the others, the 
closeness of the sorting depending upon cost of fuel, 
&c. In Arizona the deposits are mostly oxidised 
ores; in Montana theyare sulphurets with some silver 
vd which they were originally worked) ; and in the 

e Superior region native copper is worked. 
The Montana veins are in the neighbourhood of 
Butte, and are enclosed within a rough rectangle 








having a length of 24 miles and a width of about 
one mile. At its eastern end the mines are 
argentiferous, copper predominating in the west, 
A very large number of veins course through the 
granite hill. At the surface the copper contents 
were relatively low, silver being more perceptible ; 
but when digging was carried down to the water. 
line at a depth of 50 ft. to 150 ft., the vein filling 
changed somewhat suddenly in character, being 
heavily charged with copper sulphurets, copper 
glance and k copper predominating. Many 
of the veins are known to be large, their thickness 
rising to more than 100 ft., although the average 
does not exceed 8 ft. or 10 ft. The great mass of 
the ore is not rich, and runs to from 4 to 10 per 
cent. of metal. There are many mines in this 
region, but interests are in relatively few hands, 
the most prominent companies being the AnaconJa, 
Boston and Montana, Butte and Boston, Parrott, 
and the Butte Reduction Works. The future of 
the district was at a very early date seen. to 
a upon the successful utilisation, commer- 
cially and technically, of the abundant stores of low- 
grade ores rather than upon the extraction of 
occasional bunches of rich ground. This has been 
accomplished. The mining presents little diffi- 
culty, except that growing out of the excavation 
of great openings in such mines as the Anaconda 
and the St. Lawrence, where rock-filling has now 
become the main reliance. All of the Butte copper 
ores carry varying quantities of silver. For the 
whole State the output last year was nearly 100,000 
tons. The total compares with 85,000 tons for the 
Lake Superior mines, with 55,000 tons for Arizona, 
and with 26,000 tons for the other States. Perhaps 
the feature of prezent-day mining in the Lake 
region is the low grade of the stuff that is worked 
profitably. The Atlantic mine has contrived to 
live and pay moderate dividends on a yield of only 
0.60 to 0.70 per cent. of copper ; while the Quincy, 
the richest of its class, can claim only 2 per cent. 
from sorted rock. The Calumet and Hecla from 
its richest ground takes only 44 per cent. ore, 
the average being 3} per cent. Formerly mass 
copper was plentiful; but, with the exception of 
Central, all the important mines are now working 
one of two classes of deposits interbedded in a 
lava in what is known locally as ‘ trap”—the 
amygdaloid beds and the conglomerate beds. 
The chief difference between the two, from a 
practical point of view, is that the former are 
usually the softer, and can therefore be more 
cheaply worked, while the latter, being harder, 
require a richer ore to pay. To-day the most im- 
portant of the first of the two classes are the Quincy, 
the Franklin, and the Atlantic mines, and the 
chief of the conglomerate class is the Calumet and 
Hecla, the most famous of all the Lake mines, 
whose riches are supposed to have been brought to 
light by the energetic rooting of a pig’s snout: a 
picturesque story which has the misfortune of being 
untrue. ; 

If the Amalgamated Copper Company is still 
restricting the output of its mines, the production 
of the independent mines must be on a phenomenal 
scale. The imports of copper into Europe from 
the United States last month (the shortest in the 
year) were 19,246 tons, which constitutes a record, 
comparing with 10,859 tons in January, 8507 tons 
in December, and 6833 tons in November. The 
previous best for any month during the last three 
years was the 18,289 tons of April, 1900. The 
price of the metal keeps in the neighbourhood 
of 551. per ton, but if the February shipments 
have not been helped by the combine in order to 
put the quotation lower in furtherance of its devious 

urposes, there may be an early fall again. 

ut the consumption is also on a phenomenal 
scale, last month’s takings running to 26,315 tons, 
against 18,754 tons in January. This also is 4 
record total, the previous best in the three years 
being the 26,293 tons of December, 1899. 





THE LATE MR. BRYAN DONKIN. 

Tue intimation of the death of Mr. Bryan 
Donkin will be received by his friends and by the 
many engineers who admired his continuous and 
valuable research work with a keen regret, inten- 
sified as it must be by the startling suddenness of 
the end, which took place at the Grand Hotel, 
Brussels, on Monday night last. And yet there 
was some premonition of such a quick teminetS 
to his career, for he had been lately troubled wit 
an affection of the heart, and only quite recently 
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consulted his cousin, distinguished in the medical 

rofession—Dr. Horatio Bryan Donkin—who, while 
he felt that it was not a case for complete cessation 
from work, counselled some diminution of the 
ardour with which Mr. Donkin had been wont to 

rosecute his absorbing studies in thermodynamics 
and other branches of engineering science. While 
obeying this suggestion he had occasion to go to 
Brussels at the end of last week, in connection with 


coal consumption of 1.9 lb., are set out in Ener-| 
NEERING of November 3, 1871. 

This was the first of a long series of tests of 
engines and boilers undertaken right up to the end, | 
for the last was made with a boiler at Fraser’s Bow | 
Works last month; the report was prepared, but | 
never signed. It is difficult to fully appraise the | 
wide. influence of such successive trials, of the 
lessons they inculcated, and of Mr. Donkin’s inces- 
an engine trial, and on Monday last, after being sant advocacy of such scientific measurements as to’ 
engaged on experimental work during the day, he’ the true possibilities of all prime movers. Even to- | 
was taken ill at night, after retiring to his room, day we are too prone to accept results in mechanics 
and died, we understand, before the medical aid generally which seem favourable without fully de- 
which had been summoned could reach him. He | termining their real merit or hunting for remediable 
has thus passed suddenly away while yet in the | defects in detail. As long ago as on February 5, 
zenith of his career, and to all appearance with! 1875, we commended Mr. Donkin’s work, while 
many years of good work before him. pointing out the simplicity of such steam consump- 

Mr. Donkin was in his sixty-seventh year, having tion tests, measured as they were then by the weight 
been born in 1835, the eldest son 
of a well-known engineer—John 
Donkin—and the grandson of a 
still more brilliant scientist—Bryan 
Donkin, who in 1803 founded the 
well-known works at Bermondsey, 
and was the perfecter of the paper- 
making machioery with which his 
name will always be associated. 
And thus it resulted that, after his 
education at the University Col- 
lege of London and at the Ecole 
Centrale des Arts et Metiers in 
Paris for two years, and after 
apprenticeship under his uncle, 
in the Bermondsey works, Bryan 
Donkin, Jun, as he was s2 long 
known, was sent to St. Peters- 
burg in 1859, to superintend the 
completion and erection of the 
largest paper-mill in Europe for 
the making of Imperial Bank notes 
and State papers. He continued 
in Russia for two years, and laid 
the foundation of an acquaintance 
with European engineers and ma- 
chinery practice which served to 
influence his after career, for there 
is no doubt that his friendship with 
Professors Dwelshauvers - Dery, 
Hirn, and others directed his ener- 
gies into those paths of experi- 
mental research along which he 
subsequently worked to the best 
advantage of the profession. 

He became a partner of the 
Donkin firm in 1868, and when the 
concern was converted, in 1889, 
into a limited liability company, 
he became chairman, and con- 
tinued to hold this position after 
its amalgamation with Messrs. 
Clench and Co., of Chesterfield, in 
1900. At this time, however, he 
relinquished active participation 
in the management of the works. 
In the early seventies circum- 
stances had so affected the paper- 
making industry that it had ceased 
to engage the works so fully as 
formerly ; and thus the subject of 
this memoir had his attention 
directed to the scientific side of 
engine -design. About this time 
the firm introduced the Farey en- 
gine—Mr. Farey being a partner. 
In this design the cylinders were 
placed in line, back to back; the 

igh-pressure cylinder was situated near to the 
crankshaft, while the low-pressure cylinder worked 
With its piston away from the crank. Both piston 

had separate crossheads, which were connected 

by rods passing along each side the cylinder, and so 
arranged that the pistons were supported through 
a crosshead slides, which had ample bearing sur- 
any an arrangement that prevented the pistons 
tom dragging on the bottom of the cylinders and 
— wear. An engine so made for a paper mill 
_—— was very effectively tested with the 
©w of arriving at its efficiency, Such trials are quite 
en to-day ; but were then very exceptional, 
Owners accepting a rough approximation of eco- 





Tue LATE Mr. Bryan Donkin. 


of water flowing over a tumbling bay. Perhaps his, 

first most effective examination was in connection | 

with steam pumps for the Barnet Water Works, | 

where he made a complete balance-sheet to show) 

the effective work done, as measured by the water 
umped, and its proportion to the heat value of the 
el used.* 

From this general work to investigations toward 
improvements in detail was but a natural step : and 
one department in which Mr. Donkin did specially 
valuable service had reference to steam condensa- 
tion in cylinders, its reduction by jacketing and 
superheating, and to the investigation of the laws 
governing the transmission of heat through cylinder 





tion? — at by a comparison with the condi-| walls. From the early seventies this subject had 
standard « formerly prevailed, irrespective of any| fascination for him, and in dealing with it 
somalia upon which to base such deduction. The 


of the trial, showing a consumption of 











20.55 


* See Proceedings of the Institution of Civil Engineers, 


Ib. of water per horse-power vol, Ixvi. (1881), part iv. 


hour and a 





he became directly associated with Professor 
Dwelshauvers-Dery ; but it was not until about 
1888 that he perfected his ‘‘revealer”—a simple 
apparatus, frequently described, wherewith he was 
able to make diagrams illustrative of the extent 
of condensation under varying conditions.* By 
this apparatus we were placed in ion of 
definite knowledge of the state of the internal 
walls of cylinders ; and the long series of trials 
made by himself, and in collaboration with 
others, including Professor Kennedy, Professor 
Hudson Beare, Liout.-Colonel English, &c., has 
borne direct. practical fruit. It is scarcely neces- 
sary to here review at length his recent work in 


' this direction. It established the advantage of the 


covers as well as the barrels being jacketed, and 

the value of superheated steam in reducing such 

initial condensation ; but, on the other hand, he 
continued doubtful as to whether 
the very high degree of superheat 
in some modern apparatus brought 
a gain corresponding to the cost 
expended in the process and the 
practical troubles involved. 

Early in the nineties Mr. Donkin 
directed his attention to the sub- 
ject of internal-combustion motors, 
and found in them also a subject 
congenial to his inquiring disposi- 
tion and facile pen. In 1894 he 
read a paper before the Incorpo- 
rated Institute of Gas Engineers, 
reviewing the comparative merits 
of steam and gas motors ; and in 
the same year prepared for the 
Manchester Association of Engi- 
neers a review of the scientific 
work of Hirn, which is as lucid as 
it is instructive and sympathetic. 
A year later Messrs. Griftin pub- 
lished the first edition of his stan- 
dard work on. ‘‘ The Gas Engine,” 
now in its third edition, and later 
he translated Diesel’s work on 
‘*The Theory and Construction of 
the Rational Heat Motor.” At 
the same time he was himself en- 
gaged in original research-work in 
connection with internal combus- 
tion engines, and he acted as a 
judge for the Royal Agricultural 
Society and at other competitions, 

The steam boiler was always to 
him a source of inspiration, and 
along with Professor Kennedy he 
made most exhaustive tests of 
twenty - one different. types of 
boilers, which were published some 
eight years ago in our columns and 

_ which were subsequently issued by 
us in book form. While establishin 
desiderata, they diagnose ills, an 
from this point of view stand as re- 
cords for guidance in design, con- 
struction, and working. He also 
published, through Messrs. Griffin, 
in 1898 a book on the steam boiler, 
pore a as we the heat value 
of fGel, analyses of gases, evapora- 
tion, &. e introduced ste 
works the Perret system of forced 
draught, the manufacture of which 
apparatus was taken up by his firm 
and successfully developed. In this 
system deep and thin bars—about 
yp in. thick—are used, and are im- 

mersed in a trough of water, over which the forced 
draught is carried on its way between the bars, the 
aim being to keep the grate cool, so that dust and 
fine coal can be burned without any clinker adhering. 

On this subject he read a paper in 1892 before the 

North of England Institute of Mining and Mecha- 

nical Engineers. In conjunction with Mr. J. Holli- 
day, he did some experimental testing with fuel 
calorimeters. Centrifugal fans formed the subject of 
other investigations ; while about twelve years ago 
he worked upon the velocity of air through pi 

with anemometers at the Vauxhall Water Works : 
the results in all three cases were given in papers 
to the Institution of Civil Engineers. In later 
years, too, motor-cars absorbed much of his atten- 





* See ENGINEEBING, vol. Ixii., page 788; also a 
read by Mz, Donkin before the iustitution of Mechanical 
Engineers in October, 1900, and published in ENGINEER- 
ING, vol, lxx., pages 547 and 684, 
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tion as a member of the Automobile Club and as 
a manufacturer of the motor. 

But space forbids fuller reference to these and 
other subjects which occupied Mr. Donkin’s versatile 
and active mind. There are few volumes of the Pro- 
ceedings of the leading technical institutions with- 
out some contribution from him, for he was as will- 
ing as he was able from his extensive practice to add 
to the profit derivable from any discussion. Well in- 
formed, precise in his methods, clear in his deduc- 
tions, and with an excellent style, his papers were 
always appreciated, while his intervention in debate, 
even if it were only to ask for elucidation of some 
indefinite point was ever welcome. He was a vice- 
president of the Institution of Mechanical Engi- 
neers, a Watt medallist and Telford and Manby 
premium and prizeman of the Institution of Civil 
Engineers, a member of the Royal Institution, of 
the Société Industrielle de Mulhouse, of the Verein 
Deutscher Ingenieure, and of the American Society 
of Mechanical Engineers ; and alike for his great 
ability and his geniality, he was widely beloved, 
and his loss will be sadly regretted. 





THE ARMOURED CRUISER “GOOD 
HOPE.” 
(Concluded from page 288.) 
In our previous article we reviewed the steam 
trials of the Good Hope so far as they referred to 
power, upon which alone the contractors are called 


TABLE L—H.M.S. ‘GOOD HOPE.”—PROGRESSIVE SPEED TRIALS. 


Four Runs at 10 


abe 
Steam in boilers .. be Ib.| 261 





Four Runs at 13 
aoa Knots in Stokes Bay, Knots in Stokes Bay, Knots in Stokes Bay, 
| February 27,1902. February 27,1902. | February 27, 1902. 


there are variations in the slip, as recorded in 
Table II., it is a striking fact that the lines which 
approximately intersect the revolution and slip 
spots on the diagram advance on a continuous 
steady gradient up to 22 knots, so that the variations 
are probably due to slight inaccuracies in the distance 
steamed over the course, traceable to the -ship 
‘* yawing” or to difficulties in seeing the land bear- 
ings in the haze. It will be noted that there is a 
quick rise in slip from 22 to 23 knots. This is 
probably due to the existence of what may be 
termed a critical point when this slip begins to 
increase at an abnormal rate. In torpedo-boat 
destroyers it is at about 27 knots. It is worth 
recalling that in the case of the Diadem the slip 
ranged from 16 per cent. at 11 knots to 23 per 
cent. at 20? knots,* as compared with from 7 to 184 
= cent. in the Good Hope. Tank experiments 
ave continued steadily since then: trials with 
propellers on the full-sized ships are costly, since 
twin-screws for a ship like the Good Hope involve 
an expenditure of quite 2000/. We understand that 
the tendency is towards greater surface for a given 
diameter with a moderate pitch. But after all, it 
is a question of striking the happy mean between 
slip and friction. 

Te will be noted from our diagram, and from 
Table II., that this great cruiser of 14,100 tons dis- 
placement is driven at 104 knots, the usual speed for 
a tramp steamer, for 2689 indicated horse-power, but 
the doubling of this power only adds 3 knots to 


Four Runs at 15 Three Runs at 18 


250 250 





Three Runs at 20 
Knots on Deep-Sea Knots on Deep-Sea 


Course, Course, 
February 26, 1902. February 26, 1902. 


over 4000-tons, as compared with the 2500 tons of 
the Good Hope. This cruiser can make a spurt 
for several hours at 23 knots speed. The 23-knot 
Atlantic liner is only asked to develop 6 to 7 horsge- 
power per ton of machinery; the cruiser. machinery 
gives 12 to. 12} horse-power per ton. 

Table III. gives the cost of increased power and 


Tas.E III.—Coal and Water Consumption. 





Make-up Feed 





Tons Fuel | Distance | per 1000 Indi- 
|Run per Ton) cated Horse. 
| per Hour. | Fuel. | Power per 2t 
| } | Hours, 
At 6000 indicated horse-; _ tons. knots | tons 
power (14.5 knote) 4.94 2.93 | 343 
At 12,000 indicated horse- | 
power (18 knots) 3 10.65 | 1.70 | 
At 16,900 ww net } 
power ots = 13.26 1.55 
aloririndicated horse- 
power ea knots) .. 18.61 1.24 4.65 
At31,088indicated horse- | 
power (23.05 knots) ..| 26.5 87 4 39 





speed from another standpoint. To drive the Good 

ope at 144 knots necessitates the consumption of 
4.94 tons of fuel—almost 5 tons—per hour, while at 
18 knots it is 10.65 tons; at 22 knots, 18.61 tons; and 
at full power (23 knots), 264 tons. But a greater 
distance being covered per hour, the actual con- 
sumption on a voyage of given length does not in- 
crease in quite the same proportion. Thus at the 
low power (144 knots) one ton of fuel carries the 


Four Runs at 22 Knoteon | Five Runs at 23 Kuots on 
Deep-Sea Course, H Deep-Sea Courae, 
February 21, 1902. | February 24, 1902. 





20 268 | 278 
: | Star. Port. Star. Port. Star. Port. Star. Port. Star. | Port. Star. Port. Star. Port. 
We oe 2 on hs, | Sa Oe 23} 25 26 25 253 25} 263 26.0 | 26.4 264 | 274 | 26} 97 
Revolutions per minute No.| 60.9 51.0 66.2 65.4 77.4 77.5 90.0 | 90.0 99.8 | 9.8 | 109.25 | 108.9 125.1 127.3 
High .. Ib.| 1595 15.3 25.02 24.65 347 33.25 50.0 45.0 66.0 | 62.8 94.1 95.2 | 107.1 104.3 
Mean Intermediate Ib.) 12.75 12.65 17.9 16.42 22 87 22.32 28.46 28.56 34.23 34,23 38.5 38.2 43.08 437 
Pressure |) Forward low lb.) 2.97 3.8 5.05 5.52 6.9 7.87 9.2 9.2 11.26 11.60 12.86 118 | 16 34 16.94 
Aftlow.. Ib. 29 3.9 5.05 5.45 6.7 6.85 8 66 9.2 11.23 | 11.88 13.14 | 13.2 | 17.62 17.88 
Mean air pressure _- ae Nil Nil Nil Ni Nil Nil Nil Nil Nil Nil Nil Nil .2in. 
i : eae 298 281 596 581 968 923 1618 1458 2368 | 2254 8,702 | 3,727 | 4,823 | 4,779 
Mean I.H.-p. | Intermediate | 628 620 1138 1031 1699 1651 2452 2464 $277 | 3277 4,035 3,993 5,173 5,340 
ogra huey low..| 191 244 422 456 673 717 1044 1044 1416 | 1459 1,771 | 1,626 | 2,584 2 726 
Aft low | 186 251 422 450 656 666 984 1044 1416 | 1493 1,807 1,817 2,786 2,877 
Mean total I.H.-P. im --| 1298 1396 2578 2518 3996 | 3957 6098 6010 8477 8183 11,315 11,163 15,366 15,722 
Mean collective I. H.-P. sf 289 5096 7853 12,108 16,960 22,478 | 31,088 
ean speed a knots| 10.60 13.63 15 91 18.10 20.58 22.09 | 23.05 
Draught of water --| F., 26ft. A., 26ft. F.,26ft. A.,26ft. F.,26ft. A.,26ft. F.,26ft. A., 26ft. | F.,26ft. A. 26ft. F.,26ft.2in. A., 26 ft. 2in./F., 26 ft, 1,in. A., 26 ft. I}in, 


to guarantee results. The power, alike on the 
30-hours’ trial test at what is known as ‘‘ continuous- 
steaming speed,” and also on the 8-hours’ full-speed 
run, was easily maintained, as already recorded. 
Following upon the contract trials a series of 
progressive speed trials were made for the informa- 
tion of the Admiralty, the Good Hope being the 
first of the class to be completed. The higher- 
speed trials were made on the deep-sea course west 
of Plymouth Sound, between Rame Head and 
Dodman Point, where there is sufficient depth of 
water to obviate any such retardation as was 
formerly experienced on the measured mile at 
Stokes Bay with deep-draught vessels running at 
high speeds. The results of these progressive 
speed trials are set out in Table I., so far as engine 
performances are concerned ; and here it should be 
stated that these results refer only to the periods 
when the vessel was running the stipulated speed 
test, so that the figures differ slightly from those at 
the same powers given on pages 287 and 288 ante, 
which deal with the 30-hour and 8-hour run. It 
will be noticed that all through the trials the inter- 
mediate cylinders were developing more than the 
usual proportion of power. In the case of the high- 

ressure cylinder, the cut-off at 6000 indicated 

orse-power was at .662 of the stroke ; at 22,000 
indicated horse-power, .662 ; and at full power, .73 
—equal to full gear. There is now no reducing valve 
between the boiler and a cylinder, as 
in former Belleville-boilered ships. 

Table II. gives the mean speed results with the slip 
of propeller on these progressive speed runs, and the 
results are further set out on the diagram Fig.:1, 
page 323. Little need be said as to the results at 
10, 13, and 15 knots. At each speed four runs were 
made, those at 15 knots being at the top of the tide, 
and there was little wind or tide to affect the 
result. Three special runs were made at 18 and 
20 knots over the deep-sea course, while the four 
runs at 22 knots and the five at 23 knots were 
made during the contrict-power trials. Although 





TABLE II.—Mean Results of Progressive Speed Trials 
of H.M.S. *‘ Good Hope.” 


| Revolu- os Speed in Slip, per 





tions. Power. Knots. Cent. 
At10knota .. 51.0 2,689 10.6 7.2 
cee ae” os 5,096 | 13.63 7.5 
ob Wigs Hoel as4 eS — 84 
o AO es iv 90 12,103 18 10 10.2 
me Oh 99.8 16,960 20.58 8 
aoe wa a 109.1 22,467 22.10 9.6 
ee ne . 126.2 | 31,088 23.05 18.5 











8 . As the rate of progression rises, the addi- 
tion to energy necessary increases in much greater 
proportion. Thus, while the first 10 knots costs 
only 2689 indicated horse- power, the second 
10 knots costs an addition of 13,000 horse-power. 
Again, the last mile of the 23-knots speed takes as 
much power as the first 16 knots—or over 8600 
indicated horse-power—a fact which will bring 
home to the ordinary reader the great cost of 
high speeds. Increased power means greater weight 
in machinery, and this is difficult to get in a warship 
where gun-power and protection are at least equal 
in importance with speed. The Good Hope 
excels all other armoured warships in speed ; but 
this has required the addition of about 700 tons to 
the weight of machinery for the last knot. If this 
were utilised in armour it would cover 6000 square 
feet of the side of the ship with 6-in armour, equal 
to an increase in the depth of belt of 10 ft. for 
300 ft. of its length. Otherwise it might admit 
of the ship carrying several more large guns. The 
increase in weight of machinery, however, is not 
nearly so great as would have been the case had not 
water-tube boilers been adopted, and this point 
cannot be better enforced than by pointing to the 
fact that Atlantic liners able to steam 22 knots—and 
the Good Hope can maintain this rate of speed 
as long as her coals last—have machinery weighing 


~ +e — 


* See ENGINEERING, vol. ixv., ‘page 214. 








The designed dravg at was 26 ft., at which the disylacem2nt is 11,199 tons, $2 that on all the trials the vessel was at full load and on an even keel. 


ship nearly 3 miles, whereas at 20 knots it will 
only drive the ship 14 miles, at 22 knots for 
1} miles, and at full power barely nine-tenths of a 
mile. It can thus easily be understood that the 
running of a warship at a high speed, without 
reasonable cause, in times of peace means a waste 
of national money. The quarterly trials of all ships 
at full power for four hours, and at three-quarter 
power for 20 hours, is probably sufticient for most 
purposes. 

Engine-reversing tests were. made during the 
course of the trials. As with all naval machinery, 
the main engines are operated by all-round revers- 
ing gear, the wormwheel of the gear being graded 
so as to show the cut-off at different points of the 
stroke in the cylinders, and each link motion is fitted 
with an independent gear ; but in this case the com- 
bined effect of linking up on the main and inde- 
pendent gear is shown on a brass sector at the 
starting platform, the points of cut-off having been 
obtained experimentally for the various grades of 
expansion when using the two together. The re- 
sults of the reversing trials were as follow : 


Steam Gear: 


Starboard. Port 
Full ahead to stop < 


- 10 sec. 8 sec. 


Stop to full astern .. es ‘- «0 45 4, 45 

Full astern to full ahead .. At oe ne 42 55 
Hand Gear: 

Full ahead to stop .. es oe .- 82 4, 38 wy 

Stop to fullastern .. ie «.  . ee 6B 4, 1 in 35 eee. 

Full astern to full ahead .. ee «2 46 4, 1 05» 


A special and somewhat severe test was set 10 
connection with the steering machinery, which is 
the largest yet put in a cruiser. It was fitted by 
Messrs. Napier Brothers, Limited, Glasgow, who 
also provided their well-known anchor and capstan 
gear and several hoists. The rudder is of the 
balanced type, of L-shape in elevation, the point 
of support being at the inside of the right 
angle. The deadwood is very considerably cut 
away at both fore-and-aft ends of the ship, 8° 
that there is a greater area of rudder under than 
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beyond the deadwood. This arrangement, which | toothed wheels to the right and left-hand threaded 
lessens the moment of resistance to rotation, proved screw working through gun-metal nuts, and cast 


highly efficient, as the ship steered splendidly, 


notwithstanding her great length. The rudder is| head on the rudder stock by two massive connect- 


actuated by a crosshead on the stock with con- 


necting-rods to blocks, moved to and fro by.a right | Eight turns of the steering wheels and eight revo- 


and left-handed screw rotated by steering engines 
—all supplied by Messrs. Napier. This arrange- 
ment is now most favoured for warships because 
in the improbable event of any accident disabling 
the steering engines or shafting, the screw gear is 
self-holding. Moreover, it occupies little space 
athwartship, which in the case of a fine-ended 
cruiser is a great consideration. That in the 
Good Hope is snugly housed under the pro- 
tective deck, which is, of course, arched. The 
test to which the gear was put consisted in 
driving the ship astern at 18 or 19 knots for half- 
an-hour, while the rudder was put alternately 
20 deg. to starboard and 20 deg. to port; then 
30 deg. to both sides, and, finally, hard over, being 
held at each angle for a considerable period. The 
gear stood the tests in a most satisfactory manner, 
and the drawings which we reproduce on page 313 
(Fig. 3 et seq.) are therefore of special interest. 

The steering engines (of which there are two) are 


-7, H.M.S. "GOOD HOPE” 
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Fig. 2. 4.M.8."GOOD HOPE" 
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of the inverted-cylinder type, fitted to the after 
bulkhead, one in each engine-room. The cylinder 
ports and passages of the steering engines are so 
constructed as to be self-draining, and asbestos- 
packed drain-cocks are also provided at both ends 
of the cylinders, The pistons and slide-valves are 
made of solid-steel forgings, and fitted with bronze 
packing rings, formed with restraining flanges to 
prevent undue pressure between them and the wall 
of the cylinder and valve chambers. Each engine 
works on to a double-throw crankshaft, which is 
coupled direct to a wormshaft running in large thrust 

rings, and working into a gun-metal wormwheel 
fitted on the end of the steering shaft, and con- 
nected to it by means of a pronged clutch. The 
steering shafts are thus in duplicate, one on the 
starboard side and the other on the port side of the 
ship. They are 64 in. in diameter, and carried 
under the orlop deck to the steering compartment 
Att, where they are geared through a train of 


| steel sleeves, and coupled to the cast-steel cross- 
|ing-rods of forged ingot steel (Figs. 3 and 4). 


lutions of the screw shaft traverse the helm through 
the full angle. A pair of gear wheels are provided 
for connecting the screw axle to the hand-steering 
shaft, which is placed on the starboard side and 
carries four 6-ft. 6-in. steering wheels. Twenty- 
four men can be accommodated at these hand- 
wheels. The gearing is so arranged with clutches 
that the port and starboard steering engines cannot 
be connected up at one and the same time, nor 
can the steam and hand-steering gears be 
coupled up to the steering screw together. A 
plate brake is fitted to the crosshead for holding 
the rudder steady in position while changing from 
| one steering appliance to another. Thesteering of 
the ship by the steering engines can be performed 
from five different positions in the vessel, as well as 
at the engines, and suitable pedestals and steering 
wheels are fitted in the forward conning-tower, 
forward and after bridges, orlop deck forward, and 
steering compartment aft. 

The question of temperatures in the machinery 
compartments becomes of special interest in view 
| of the fact that this is the first ship which has not 
| been fitted with the usual cowls, wind sails being 
| Substituted, as shown in our engraving of the ship 
on page 284 ante. On the 30 hours’ trial at three- 
|fourths power the deck temperature was 50 deg., 
|and gauges in the double stokeholds recorded from 
| 78 deg. to 80deg., and in the engine-room 76 deg., 
| while in the dynamo-room, which is abaft the 
| main engine-room, it went up to 90 deg. On the 
| full-power trial readings were taken during each of 
|the eight hours. The deck temperature dropped 
steadily from 53 deg. to 50 deg. ; but down i 
| there was in most parts a steady rise, the readings 
in the engine-room varying between 78 deg. and 
84 deg. at one point, and from 82 deg. to 86 deg. 
at another ; but they were not abnormal. In the 
stokehold the conditions were more decidedly 
adverse, as is shown in the following Table 
(No. IV.). The after stokehold,. it may be noted, 
has a single row of furnaces; hence the cooler 
atmosphere. Men must frequently go on the 
double fan-flats if the boilers and economisers are 
|to be examined periodically; and although the 


| temperatures given may not seem excessive, the 
| TABLE IV.—Stokehold Temperatures on Full-Power Trial. 
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conditions in tropical latitudes will be most un- 
comfortable, so that any change from the ordinary 
means of ventilation must be regarded with sus- 
picion. 

From first to last the trials were most success- 
ful: there was no trouble at any time either with 
engines or boilers, and thus the programme was car- 
ried through in anirreducible period of time. The 
whole performance occupied but ten days, including 
‘a Sunday and a day of fog, and pretty rough 
|weather was experienced. Indeed, the speed 
_ obtained at full load displacement may be regarded 

in each case as possible under adverse conditions 
|of weather ; and, given an adequate staff in the 
| engine-room, there seems no reason why the Good 
|Hope should not repeat her trial performances at 
any time. Steaming up channel at the end of her 
deep-sea trials, she made a record passage for 
| warships in travelling, at about 20 knots on a very 
| dirty night, from Plymouth Sound to Spithead in 
‘about six hours. 

| On the trial Captain W. Wilson, of the Dockyard 


| Reserve, was in command of the ship. Messrs. C. 





engineering department at the Admiralty, and Mr. 
C. F. Munday for the constructors’ branch. The 
Chief Inspector of Machinery was represented by 
Fleet Engineer R. A. Shapcott, the Chief Engineer 
of Portsmouth Dockyard by Chief Engineer W. W. 
H. Rawlingson, and the constructive department of 
the yard by Mr. G. F. Young, while the chief engi- 
neer of the ship is Staff Engineer J. A. Murray. 
The Fairfield Company was represented by Mr. 
Alexander Gracie, the engineering director. 





NOTES. 

AccrpEnt To A 15-CENTIMETRE QuicK-Firine Gun. 

THE Bofors Works, Sweden, are at the present 
time transforming the comparatively old 5.905-in. 
guns, which formed the turret armament of the 
Trea, Géta, and Thule, the object being to increase 
their rapidity of firing. The transformation con- 
sists in fitting the guns with an inside tube and 
with a screw breech-block of a type designed by 
the Bofors Works. After a first series of firing 
trials a few alterations were found to be further 
necessary ; these having been completed, a second 
series of firing trials were commenced on Feb- 
ruary 24 last. The first sixteen rounds were fired 
with black powder, the pressure being 1800 to 
2970 atmospheres (11.4 to 18.8 tons per square 
inch), and the trials being thus far successful, 
it was decided to proceed with the rapid firing 
of six rounds, in two salvos of three rounds 
each. The fourth round went off prematurely ; 
the breech-block and mechanism, weighing 400 lb., 
were driven 1600 ft. to the rear, killing on the spot 
one of the captains who witnessed the trials, the 
gunner, and one of the men at the breech, and 
wounding three other officials, one of whom died a 
few hours later. Mr. Silves , chief engineer 
of the Boférs Works, who his left arm blown 
off and also received fearful injuries to his chest, 
succumbed shortly after. The death of this eminent 
engineer is an irretrievable loss to the Boférs 
Works ; he was one of their most energetic direc- 
tors, and was considered the most competent 
artillerist in Sweden. This terrible accident is 
attributed to the rupture of the striker, the point 
of which may have been driven forward by the 
firing spring, the controlling action of the safety 
mechanism ceasing to have effect upon it. On clos- 
ing the breech-block, the point may possibly have 
struck the fuse previous to the complete closing of 
the breech, thus firing the charge prematurely. The 
above, however, is stated under reserve of the 
finding at the inquiry, which will, no‘doubt, be 
held shortly. From particulars to hand, the 
breech - block would be of the truncated cone 
pattern, operated in one action of the lever, 


CaBin ACCOMMODATION, 


In spite of all that has been said of late about 
foreign competition and the encroachment of other 
countries on our ancient industries, especially the 
shipping industry, we think it will come as a sur- 
prise to most of our readers that by far the larger 
number of passengers crossing the Atlantic travel 
by French and German steamers. We make the 
statement on the authority of Mr. C. James, who 
has recently read a paper on the subject before 
the North-East Coast Institution of Engineers and 
Shipbuilders. He ascribes the fact almost wholly 
to greater attention paid by foreign lines to the 
comfort and convenience of voyagers. Passengers 
now expect the utmost luxury, and would be quite 
horrified at the cramped and severely plain accom- 
modation which. was offered half a century ago. 
Then the dining saloons and state-rooms were placed 
aft, where the third-class quarters often now are. 
The first-class accommodation was over the pro- 
peller. The cabins were at the side of the ship, 
generally opening directly out of the saloon. The 
more modern arrangement is to have the principal 
dining saloon amidships, with the state-rooms at 
the sides, but not opening directly off the saloon, 
there being alley-ways between each group of four 
rooms. At the end of each alley is a port. The 
cabins being usually placed two deep, the inner 
one is unpopular on account of closeness and want 
of light. It therefore lets at a lower price. To 
improve this, Mr. W. A. Bibby, of the Bibby line, 
has recently introduced an arrangement which he 
describes as a ‘‘Tandem State Room.” One side 
of the inner room is lengthened, so as to give 
access to the port in the ship’s side, thus making 
an L-shaped room embracing two sides of the outer 





J. North and Philip Marrack were present for the 





room. Though this takes away one port and some 
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space from the outer cabin, it makes the inner 
one much more comfortable, not only because of the 
increased space and direct light and air gained, but 
because, being away from the ship’s skin, it is cooler 
than the outside cabin. State-rooms now fitted 
round deck-houses are very popular, especially in 
hot climates. Single-berth cabins, and cabins 
arranged en suite for families, are now much oftener 
introduced. Additional attention to comfort, as 
distinct from luxury, is astep in the right direction 
in sh‘p design. We agree it would be advisable if 
less money were lavished on the luxurious hangings 
and elsborate wood-carvings of the saloons, and 
more were spent on solid comfort in the cabins. 
Many passengers are obliged to pass a large part 
of their time in their berths. High art decorations 
in the saloons are but small advantage to them. 


Sounp SIGNALs. 


The Elder Brethren of the Trinity House, in 
conjunction with the authorities from Scotland and 
Ireland, have been trying experiments with new 
forms of sound signalling apparatus, and the results 
were laid before the Society of Arts last Wednesday 
evening by Mr. E. Price-Edwards. The trials were 
made at St. Catherine’s Point, Isle of Wight, 
where there is a first-class siren and steam power. 
Two sizes of siren cylinders were used, the English 
5-in. instrument, and the Scottish 7-in. There was 
also a 7-in. disc siren and four reed instruments. 
These latter were the Stentor foghorn (Dutch), 
the Barker reed horn, as used at Belfast, the 
Taylor reed horn, and the Trinity House ser- 
vice reed horn. At St. Catherine’s Point there 
are two stationary sirens with 5-in. cylinders, 
with two trumpets, fixed so that their mouths cover 
220 deg. When the two sirens were tried against 
a single large one, it was found that in the axial 
line the large instrument gave the better results ; 
but over the entire arc the two sirens were heard 
more audibly on the whole. The trial of the new 
experimental form of 7-in. disc siren gave some 
interesting results. It was driven by a motor, and 
was set to give a low note. It was tried against 
the fixed sirens, the latter being turned in to 
enclose only 37 deg. Ata short distance the disc 
siren filled all the air, and made the welkin ring. 
At eight miles the sounds of the disc were over- 
whelmingly predominant, while those of St. 
Catherine’s were falling off. At 10 miles St. 
Catherine’s sounds were lost, but those of the 
disc retained their full strength. At 20 miles 
the disc siren was still heard plainly, and 
probably it penetrated much further, but the 
experiment could not be extended. In another 
trial the disc proved superior to the low-noted 7-in. 
siren, but not in the same degree. These tests 
were made in quite clear weather. But with 
opposing wind and agitated sea surface, the results 
were reversed. Then the sounds of the disc siren 
did not penetrate as far as the higher pitches of the 
5-in. and 7-in. sirens. The reeds proved very 
inferior to the sirens, but for limited distances 
their cheapness and economical working are advan- 
tageous. Each siren is fitted to a trumpet for 
directing its sound. The trumpet is conical, and of 
circular cross-section. Lord Rayleigh has pointed 
out that with such a trumpet there may be loss of 
sound at 20 deg. out of the axial line of the 
trumpet, in consequence of the ible difference 
of phase of the sound waves emitted at the mouth 
in a direction perpendicular to the axis, caused by 
the difference in distance of the nearest and 
furthest parts of the mouth ; also, much sound is 
sent to the zenith and wasted. He therefore pro- 
poses that the horizontal diameter of the mouth 
shall not exceed half the length of the sound wave 
generated by the sounding instrument, and that 
the vertical diameter shall be elongated to two 
wave lengths or more. Two trumpets made on 
these lines were tried, and the results were favour- 
able. The results of all the trials, however, were 
liable to be altered by the weather, and specially 
by the wind. A sound heard one day at 20 
miles was inaudible the next at 14 miles. Under 
certain circumstances a low note carried further 
than a high note, and under other circumstances 
the high note had the advantage. Sometimes, 
also, a silent zone was found, where there was 
silence, between two areas in which the signals were 
plain. Bewildering aerial echoes were also dis- 


covered, and although much information was gained, 
the trials demonstrated that much has yet to 
be done before reliable fog signals can be given 
under all conditions. 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s, in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The — of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 Ib. e metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 








Ral.ways AT THE ANTIPODES.—Capital expended upon ; 123,399,060/., and at the close of June, 1899, 120,672, 162/. 
the Government railways of New South Wales, Victoria, | The increased expenditure made on — account in two 
eensland, South Australia, Western Australia, and accordingly, 4,791,3597. In consideration for 
stood at the close of June, 1901, at 125,463,521/. new lines were brought into operation to 
The corresponding outlay at the close of June, 1900, was miles, while old lines were improved. 
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10-INCH SLIDING AND SURFACING LATHE. 
CONSTRUCTED BY THE BRITANNIA COMPANY, COLCHESTER. 


\ s . 
Hu BEWNETT 


WE illustrate on the present page a 10-in. centre 
self-acting sliding and surfacing lathe of very rigid 
and substantial build and modern construction. The 
headstock is double geared, and is provided with a 
four-speed cone pulley ; the spindle has conical necks 
running in hard phosphor bronze bearings, with 
adjustment for taking up all wear. Reversing gear 
is fitted at the end of the headstock for instantly 
reversing the direction of the feed. The self-acting 
fead motions are positive, and are obtained from the 
shaft at the back of the bed. Three changes of feed 








conveniently placed han le at the front of the bed. 
The saddle has wide bearing surfaces, and is fitted 
with a compound slide-rest, with swivel motion 
and an efficient tool-holder. The poppet, or loose 
head, is of ample strength, and has improved means 
for binding the sliding barrel. All gearing throughout 
is machine-cut, and, where exposed, neat cast iron 
detachable guards are provided. 

These lathes are modified in various ways by the 
makers—the Britannia Company, of Colchester—and 
can be made with screw-cutting arrangement. Twelve 





are provided, the change being instantly effected by a 


THE “REFLEX” GAUGE-GLASS PROTECTOR. 


have been supplied to the Government. 

















Fic. 1, 


ag illustrate above a gauge-glass protector now 
ing introduced by Messrs. Edwin Cooper and 
the Limited, 86, Leadenhall-street, E.C., which, 
lst thoroughly efficient in stopping flying parti- 
es of glass in case of a breakage, at the same time 
tly facilitates the reading of the water level. 
mentee is shown in place in Fig. 1, and dis- 
thi ed in Fig. 2. The body of the protector is a 
im enamelled curved steel plate which fits round the 
Gauge glass as shown, and supports at the front, by 




















| Fig. 2. 


suitable clamps shown in Fig, 2, ae 5oa88 of stout plate- 
glass. Aseries of thick inclined black lines are enamelled 
on the steel plate, and when water is in the gauge 
these appear as indicated in the lower portion of the 
figures, which are reproduced from photographs taken 
by ourselves, The portion of the tube above the water 
line is thus atply ifferentiated from that below. The 
device can be fitted to practically any existing water 
gauge without necessitating alterations in the fittings 


INDUSTRIAL NOTES. 


Tue Parliamentary Committee of the Trades Union 
Congress have issued their report upon the “‘ amend- 
ment of the law of picketing and the protection of 
trade union funds.” They say that the subject has 
been constantly under their ‘‘ consideration since the 
Lords’ decision in the Taff Vale case, with the view 
of counteracting its destructive influence on trade 
union funds, and restoring the rights of picketing, 
which have been enjoyed by trade unions for the past 
thirty years.” The decision at which the Committee 
have arrived, and the proposals agreed to, have been 
endorsed by several eminent Barristers-at-Law and 
by about twenty M.P.s, including the Labour mem- 
bers. The Committee state that their work ‘‘ has 
been slow, yet deliberate and thoughtful.” The pro- 

s are therefore the mature outcome of careful 
consideration, backed up by the support of many out- 
side the Committee. The method adopted was to 
submit a case to counsel, the result being given in 
‘* the joint opinion ” of the counsel named. 

The question put was, -‘‘ Whether by any and what 
means the sick and benefit funds of a trade union can 
be protected from liability in respect of judgments 
obtained against the trade union ?”. The reply is, 
‘* Where those funds form part of the trade union’s 
common fund, it is clear from the decision of the 
House of Lords, in Taff Vale Railway Company »v. 
Amalgamated Society of Railway Servants, that the 
sick and benefit funds enjoy no protection or im- 
munity.” That is self-evident, for, as a rule, the 
common fund covers all benefits. 

As regards the suggestion that an alteration of rules 
be made so as to separate the funds, and set apart 
those destined for sick and other provident benefits, 
counsel’s opinion is that while the suggestion is valu- 
able, it would not be safe to rely solely upon that 
expedient, ‘‘ for if the funds so set apart still continued 
to be the La in both in law and equity, of the 
trade union, they would not, by the setting aside, be 
— against execution creditors; and even if the 
unds set apart were tied up in a trust for sick and 
benefit purposes, we do not think that the desired end 
would be attained, and the power to apply such funds 
in making contributions would be fettered.” The 
counsel consulted add: ‘‘ We consider, therefore, that 
the setting apart must be supplemented by other 
measures,” 

They then submit the following scheme, which should 

afford the desired protection without unduly fettering 
the union: ‘‘(1) Let each union have a subsidiary 
company registered under the Companies’ Acts, 1862 
to 1900. (2) Each company aforesaid to have power 
to collect, obtain, and apply funds for sick and benefit 
purposes, with power to make donations or loans to 
the particular trade union or other union. (3) The 
company in each case to be either unlimited, or limited 
by guarantee, without share capital, as may seem 
expedient. (4) The committee of management or di- 
rectors to be some trusted persons—trustees or council 
of the union, or persons selected by them. (5) The 
regulations to provide for sick and other benefits 
for members and their dependents, but without giv- 
ing such persons any direct right to relief as at 
the company. (6) The rules of the union to 80 
altered as to throw the sick and benefit business on to 
the company, empowering the union to hand over the 
funds by way of gift, and all surplus funds.” 
In counsel’s opinion “the result ” would be that 
‘the trade union funds would, for the most pert, pass 
to the company, pursuant to the rules of the union, 
and the company would look after the sick and benefit 
business ; if the trade union ran short of funds, the 
company would be in a position to make a grant or 
loan” within its powers, at the discretion of the 
directors. As to the question whether the proposed 
subsidiary company could be registered under the 
Companies’ Acts, the opinion is that-it could be so 
registered. But it is pointed out that the Registrar 
of Joint Stock Companies or the Board of Trade may 
object, and obstruct. . Counsel suggest that in order 
to get over the provision in the Trade Union Act, 
that the Companies’ Acts shall not apply, the Memoran- 
dum of Association might expressly prohibit the pro- 
posed company from engaging in any of the objects of 
a trade unionon labour questions. Thecontention is that 
a ‘* lawful purpose,” as —— in Section 6 of the 
Companies’ Act, 1862, would include trade union pur- 
poses, since trade unions were legalised by the Act of 
1871 


‘*In the event of a judgment being obtained against 
the trade union, could that judgment be enforced as 
against the assets of the company?” Counsel say “no.” 
‘© A judgment against the union could be enforced 
against the property of its union, and, perhaps, 
against the I -¥4 of its members,” but not against 
the company. It is proposed to keep the two ies 
separate and distinct. The opinion further is that 
the union and the company could not be sued jointly. 
The company would not be liable for the acts of 
members of the union or its servants, unless the 





of the latter. 


company subscribed specifically for some unlawful 
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purpose. It is suggested that, in subscribing, a condi- 
tion be attached that the funds shall only be used for 
gome lawful purpose. 

In reference to the question as to whether the pro- 
posed arrangement between the union and the company 
would be regarded as a device to defeat or impede the 
union’s creditors, and therefore void, under 13 Eliz. 
e. 5; counsel think not, if done in the regular course, 
pursuant to the rules, and if when the funds were handed 
over the union was not in embarrassed circumstances. 
Counsel advise that the company be limited by 
guarantee to the extent of 10/. per member. They, 
argue that the proposals made would place members 
of trade unions in a better position than they now are, 
since the recent legal decisions. The proposals are 
very doubtful. Any attempt to evade legal responsi- 
bility would be sharply rebuked by the judges. These 
proposals are but clumsy expedients for enabling trade 
unions to escape liability. The only safe way is to 
avoid palpably unlawful acts. 

As regards picketing, counsel have suggested a 
clause, to be embodied in a Bill to amend the Con- 
spiracy and Protection of Property Act, 1875, sec- 
tion 7. The suggestion practically is for the restora- 
tion of the Act of 1859, the 22ad Vict., c. 34, by amend- 
ing section 7 of the Act of 1875 to that extent, making 
“ peaceful persuasion ” lawful. It is asking, in fact, 
that a trade unionist shall be permitted to do what all 
other men are allowed to do without question—namely, 
to induce by moral suasion a man or men to act in 
concert with others for mutual advantage. But if 
trade unionists think, by that, to be permitted to 
induce men to break contracts, or to compel men to 
belong to a union, whether they agree freely to do so 
or not, they will find that the Legislature will resist 
any such legalising power. The re-enactment of the 
Act of 1859 would be far easier than the carrying of 
the new Bill proposed by the Parliamentary Com- 
mittee. 





In last week’s ‘‘ Industrial Notes ” reference was 
made to the settlement of the Blackburn dispute, and 
it was intimated that such settlement did not iavolve 
any change as regards the litigation then pending. 
It was, however, suggested that possibly some arrange- 
ment would be effected in the case before the courts. 
Already it is announced that such is the case, the 
report being that the men’s counsel, or other legal 
representatives, have agreed to pay the sum of 750I. 
damages. If such be the case, the officials and execu- 
tives of the two unions involved and sued have ad- 
mitted the illegality complained of, and have con- 
sented to pay smart money for the acts done, 
which the defendants sought to justify before the 
court, It is, from one point of view, a pity that the 
case was not fought out - to the House of Lords, for 
it involved the question of picketing pure and simple, 
without even an allegation of intinvidation, coercion, 
or undue influence physically exercised. The settle- 
ment effected practically admits that besetting, under 
certain circumstances, constitutes an offence under the 
Act, even when no personal coercion is used. If the 
effect of the mutual arrangement alluded to should be 
to cause the unions to exercise a restraining power 
over picketing, some good might result. But the fear 
is that the event will be overlooked or forgotten, and 
that the picketing objected to may be revived in 
another place, if occasion should arise. What the 
unions have really to do is to restrain the whole 
system of picketing within the legal limits prescribed 
by the provisions of the Act of 1875. 





It is not a little singular that the strongest Govern- 
ment of recent times should suffer a defeat in the 
House of Commons on a social question about which 
there was, indeed, very little outside agitation. Yet 
such was the case last week, when they were outvoted 
by a majority of seven on Captain Cecil Norton’s 
motion upon the long hours worked by railway ser- 
vants. The hon. member’s motion was a very mild 
one; it only really called upon the Government to 
exercise the — already conferred by statute to call 
for returns of all hours worked exceeding twelve in a 
day, and of cases where work is resumed after intervals 
of rest of less than nine hours. It is strange that the 
Government should have even objected to the motion; 
but the power of the railway companies is large. The 
motion was not made solely in the interest of railway 
servants. This was clear from the speech of Captain 
Norton, who spoke not only of the 400,000 railway 
employés, but of the many millions of passengers 
whose safety has to be considered. The pleas put 
forward by those who spoke for the railway companies 
were not of a forcible character, nor were the speakers 
inclined to undervalue the precautions suggested by 
the several members who addressed the House. The 
contention by the President of the Board of Trade, and 
some other speakers, was that 7 a small proportion 
of railway accidents is caused by long ——e ours ; 
it is strange if this be so. In any case, long hours to 


the point of danger ought not now to be worked, for 
the Act of 1893 ought to be powerful enough to pre- 
vent it, if the Act 


really enforced. Safety on rail- 





ways is of interest alike to passengers, railway em- 
ployés, and tothe companies, for all will benefit in 
turn. 





The position of the iron trades in the Wolverhampton 
district has improved, and a decidedly healthier tone 
has prevailed. Buying has been on a brisker scale in 
all departments. Marked bars continue firm at full 
rates with a brisk demand. Common unmarked bars 
have improved in price, and makers of tube strip, who 
a few weeks ago had to reduce prices, have advised 
their customers that the old rates will be revived. 
Quotations for black sheets are firm, with a tendency 
to higher rates, and galvanised corrugated sheets are 
5s. per ton dearer. A steady business is reported in 
hoops, rod, and fine strip; there has been a more 
active demand for steel, and quotations are 2s. 6d. per 
ton — as foreign competition is less keen than it 
was. Pig-iron is still scarce and dearer. The engi- 
neering and allied trades continue on the whole to 
fairly well employed, especially in the locomotive and 
other railway departments, and in general constructive 
work, such as bridge and girder construction ; boiler 
and tank makers, and gasholder erectors are also 
fairly busy. In the hardware industries the conditions 
vary somewhat; but generally employment is fairly 
good in the majority of the branches ; others report 
trade as moderate, a few quiet or slack; but it is 

uite exceptional to hear of any serious depression in 
the iron, steel, and metal-using industries, in either 
the chief centre or in the adjoining districts. Generally 
the tendency is towards increased activity in most 
of the more important branches of trade. Labour 
disputes have been few and mostly unimportant since 
the strike in the tube branches of industry. The 
Midland Wages Board’s influence seems to be operative, 
even in branches not connected therewith. 





In the Birmingham district the iron trades show a 
continuous steady improvement. The new business 
reported, especially from South America, South 
Africa, and the West Indies, is said to be most en- 
couraging. Makers of finished iron are better off for 
orders than for a year past, and the unmarked makers 
are able to maintain their recent advance of 23. 6d. 

er ton. Both black and galvanised sheets are in 

etter demand, with prices tending upwards. Steel 
aleo is in better demand at higher rates. In the 
engineering and allied trades employment is described 
as moderate on the whole; only 25 members of the 
Amalgamated Society of Engineers were on donation 
benefit in the district. Inno branch was trade de- 
scribed as bad. In the other trade unions there were 
variations in the degree of activity, but generally trade 
might be said to be fairly good. In the other iron, 
steel, and metal-using industries employment continues 
fairly good, but in a few there is some quietude, or 
slackness. 





In the Lancashire districts the state of trade 
remains about the same as recently reported. There 
is a fairly good weight of work on hand generally, 
and there has been no serious increase in the number 
of out-of-work union members. In electrical engi- 
neering and the locomotive building trades there is 
a sufficiency of work on hand to carry them well over 
the present year, though the pressure of new orders 
is not so great as it was. Machine-tool makers are 
still fairly busy with work on hand, but the prospect 
of new work is not very bright at present. Boiler- 
makers are still well employed, but new work is not 
so plentiful as it was. Textile-machine makers are 
still indifferently employed. In the iron trades there 
is some improvement, but the outlook is not regarded 
as wholly bright. Generally, however, the tendency 
is in the right direction. 





The workers engaged in the strikes in Spain, which 
eventuated in a disastrous conflict with the authorities 
and led to serious bloodshed, and very numerous 
arrests, have appealed to the workers of England for 
support. Some efforts on behalf of the workers still 
on strike and those injured and arrested are being 
put forth with the view of pecuniary assistance. The 
conflict arose out of the strike of metal workers, in the 
first instance for a nine-hours’ day; but it ended in a 
— strike out of sympathy. Then came the con- 

ict. The committee werearrested ; the men returned 
to their work, except the metal workers, who are still 
out. The employers have, it appears, offered a reduc- 
tion of hours to 94 per day as a compromise, but that 
offer is refused. It is difficult to get at all the facts 
respecting the recent outbreak, but doubtless explana- 
tions will be offered to those willing to render help. 





The Mines Eight Hours’ Bill was the order of the 
day in the House of Commons on Wednesday. In 
anticipation of the debate, the North of England Coal- 
owners’ Association sent a circular to Members of Par- 
liament objecting to the measure. Their statement 
exaggerates the facts as to the effect of the Bill if 
ae and therefore may missfire. It is said that the 

ill will disorganise all working arrangements, de- 





crease by one-fifth the wages of those who work longer 
hours, lower the production and increase its cost ; and 
also that the measure will actually reduce the worki 
hours to 63 or 7 hours, as the rest of the time will be 
—_ in going to and coming from the workings in 
the pits. That the Bill, if passed, will greatly affect 
present arrangements is doubtless true, but the chief 
objection is legal interference with men. 





The strike of the employés of the Glasgow Street. 
Cleaning Company last week was on a large scale 
come 1300 men being, it is said, thrown idle. The 
attitude of those on strike towards those who re. 
mained in, or those who took the places of those who 
went out, was so threatening that a large reserve of 
police was called out, some being mounted, to preserve 
order and protect those engaged to remove the refuse 
from the streets. A good deal of hooting was engaged 
in, and some stones were thrown, but no serious riot- 
ing took place. 





The question of the re-instatement of the two dis. 
missed postmen is still doubtful, as the men declare 
that the terms upon which they might be re-em. 

loyed are such that they cannot agree to them, 

hey refuse to admit that they were wrong in their 
action, and will not apologise. Governments do not 
apologise, and seldom admit that they are wrong ; if the 
offer to the men is bond fide, they will do well to con- 
sider it ere they fling away their last chance of re. 
instatement. 





The provision inthe New Factory and Workshop 
Act as to a list of outworkers is causing some stir in 
several of the London municipal districts. The extent 
of inspection is anticipated to be greatly increased, 
and new inspectors are being appointed by the Com. 
mon Council of the City of London, and by the Pad- 
dington and Battersea Councils; other bodies will 
probably have to increase their staff in like manner. 








WATER-TUBE BOILERS. 


Report on Trials of H.M.S. ‘‘ Hyacinth,” H.M.S. 
** Minerva,” and R.M.S. ‘* Saxonia.” 
(Concluded from page 282.) 

_WE may now pass to Table XXVI., page 329,* which 
gives the general results of the trials so far as the main 
engines and auxiliary machinery are concerned, and some 
figures affecting the combined performance of the engines 
and boilers. 

Tb will be noted, in the first place, that there was not 
the least difficulty in either ship in —S the power 
required on the full-power trials. In the Hyacinth the 
fans were running for the higher powers, but no air pres- 
sure was recorded in the stokeholds. The Minerva used 
closed stokeholds at 8000 horse-power and on the retarder 
trial. The Hyacinth ran for eight hours with an average 
power of 10,180, and the Minerva for nine hours with an 
average power of 8132. On the Gibraltar runs these 
results were fully confirmed. 

The Minerva used the steam jackets on all her Channel 
trials. The Hyacinth used low-pressure jackets at 2000 
and 5000 horse-power, but not at 8000 nor 10,000 horse- 
power. The Saxonia has jackets on the second inter- 
mediate-pressure and low-pressure cylinders, bub they 
were not used on this trial. i 

The revolutions of the Hyacinth’s engines average 
about 23 per cent. higher than those of the Minerva st 
each power (line 19), and their mean pressure reduced to 
the area of the low-pressure piston a pistons) exceeds 
that of the Minerva in practically the same proportion 
(line 27). These figures, of course, correspond to the 
alteration in engine type, in the direction of shorter 
strokes, larger number of revolutions, and higher pres- 
sures, which has been in p in the Navy for some 
years past. The piston Bem ragesk full power, in the two 
ships are practically equal—aboubt 855 ft. per minute. The 
equivalent mean pressure in the Saxonia is only about 
equal to that in the Minerva at full power (39 lb. Sn 
square inch), although her initial aaah is higher. Her 
piston speed is considerably smaller—namely, 702 ft. per 
minute. 5 

As to engine economy, comparing in the first instance 
the two cruisers ony, it will be seen that at the two 
lowest powers the Minerva uses considerably less steam 
per horse-power hour for all purposes than the Hyacinth. 
At 2000 horse-power the comparative figures are 18.20 
and 18.80, and at 5000 horse-power 15.15 and 16.68 (see 
line 31). These figures correspond to the actual running 
of the ships as fitted, the closed exhaust being in use : 
the Hyacinth. To form some idea of what the ~~ 
advantage of the closed exhaust was, portions of eac 
of the Hyacinth’s runs were made with open exhaust, 1 
mentioned above, and these portions are worked = 
separately. At 2000 horse-power the extra steam wi 
owing to the employment of the open exhaust in the 
Hyacinth was found to be 7 per cent., and at 5000 horse- 
power 4 per cent.; and ip would seem reasonable to 
expect that a corresponding difference would be found a 


* Table XXV., the Summary Table, will be found on 
page 279 of our last week’s issue, and Tables i. 
XXVL. in this issue. The other Tables we do not wy 
to publish, as most of the results are to be found in te 
diagrams published last week, 
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the case of the Minerva if her auxiliary engines were 
fitted in the same way. 

‘As already mentioned, the steam used for the jackets 
in the Minerva’s 2000 horse-power trial is an estimated 
figure, obtained from other trials; but the comparison 
above made remains practically unaltered if the figures 
for the jackets be omitted altogether. 

On the 5000 horse-power trial of the Hyacinth the 
disuse of jackets seemed to be an advantage, reducing the 
steam consumption from 17 Ib. to 16.681b., or, practi- 
cally, by just the amount of steam used in the jackets. 
They were therefore not used at the higher powers. No 
similar comparison was made with the Minerva ; but on 
the run out to Gibraltar, at 7000 horse-power, it was con- 
sidered best to work without any jackets. 





seem not improbable that the efficiency of all might be 
materially affected at 8000 horse-power. Ib will be seen 
that the average power during the four hours with open 
exhaust was considerably less than during the eight hours 
with closed exhaust, but the curve is so straight (see 
Fig. 10, page 282 ante) as to show that any difference due 
to this cause is practically negligible. 

At 10,000 horse-power the Hyacinth (working with 
open exhaust) is again more economical than the Minerva 
at 8000 horse-power. The relation between the steam 
economies of the two ships is shown by the curves in 
Fig. 10, which indicate that, as fitted, the Minerva’s 
engines are more economical between 1800 and 7200 
horse-power, and the Hyacinth’s — these limits. 
At powers below 5000, no doubt, although probably not 





power is notably less economical than the former one 
(14.85 Ib. against 13.40 Ib.), and also that, for reasons not 
obvious, the steam used - the auxiliary plant was con- 
siderably greater on May 29 than on March 15. 

The Saxonia’s engine results are excellent, although not 
so striking as those of her boilers. The steam consump- 
tion of her main engines at about 9000 horse-power is 
practically the same as that of the main engines of the 
Minerva at her most economical power—viz., 13.47 Ib. 
against 13.40 lb. The Minerva, however, also used 
0.42 Ib. in jackets, so that the really comparative figures 
are 13.47 lb, against 13.82 1b. The auxiliary engines are 
hardly comparable, as a number of auxiliaries in the 
Saxonia were — with steam from a se te boiler, 
which was not the casein the cruisers. (Particulars as 


TABLE I.—PARTICULARS OF HULLS, MACHINERY, &c., OF H.M.S. ‘* HYACINTH,” H.M.S.. ‘‘MINERVA,” 


AND R.M.S. ‘‘ SAXONTA.” 



























































els oi | 
H.M.S. “ Hyacintu.” |H.M.S. ‘* Minerva.” | R.M.S. “ Saxonra.” -_ H.M.S. “ Hyacintu.” |H.M.S. “* Minerva.” | R.M.S, ‘f SAxonra.” 
Date of contractors’ trials. 1899 1896 1900 Date of contractors’ trials... “ae osx a 1806 ~ 1900 
Builder's name... as ..| London and Glasgow | Chatham Dockyard |John Brown and Co.,||Type of ferrule fitted to tubes. . es Admiralty None 
Shipbuilding Company Limited Are retarders fitted to tubes? .. Yes ; after May 29, Yes 
Description Second-class cruiser | Second-class cruiser |Passenger and cargo at request of Boiler 
steamer Howden’s Forced-Draugjht Committee 
Length between perpendiculars| 850 ft. 850 ft. 580 ft. System. 
overall .. ue ‘ 878 ,, 873 ,, 600 ,, Number Re 2394 
Beam as as ae = % 58 ft. 6 in. 64 ft. moulded Tubes Length .. ha 4 ft. 
Displacement alae as f on ~~ Pg a 22,580 tons aes Samate 2} in. 
: ‘orward.. in. t. 6 in a ‘otal surface .. 6894 sq. ft. 
anaes (ae 211 6 » By Bs . Ratio _ Boiler-tube surface sack 
(Mean .. 6, 20, 6» 29 ft. Air-heating tube surface" : 
Main Engines. Stok 
Maker’s name ee -| London and Glasgow | Chatham Dockyard |John Brown and Co.,|! number ebeheld Fons, 6 8 2 
a i —— Diameter 2 1): 5 ft. 6in 6 ft 8 tt. 9 fi 
Tescription.. «© ..  « Vertical, triple- Vertical, triple- Vertical, quadruple- hia . a 
expansion expansion expansion 
Number of cylinders and cranks a it Nomber : — 8 2 1 
eerene ses eee ‘ a ‘ . Diameter (inside) .. 7ft. 3in. Oval, Oval, 
rh ae oe 26 33,75 334, 99 in. on 8ft. x 6 ft. 15 ft. 4in. x 12 ft. 
— cf cmin ot. = 42 497, 494i Ist 41} in., 2nd 59 in. Height above dead-plates 75 ft. 75 ft. 129 ft. Ofin. 
nS ed 48 (2 to each set) 74 74 84 in. Propeller. 
8. P. 8 P Twin orsingle .. ve Twin Twin Twin 
in. in. qe Number of blades to each 3 3 3 
. ‘ H.P. 6.613 6.622 ry : |Diameter_ . os .- 13 ft. 1} in. 13 ft. 9 in, 19 ft. 6 in. 
D:ameter of piston-rods .. LP. 6.615 6.556 | ¢ H-P. Gf ot &} in. \Mean pitch.. :. .. .. a. © a 17 ,, 08 ,, 8 5 
For’d. L.P. 6.620 6.620 LP. 64} 64 Immersion of upper edge : 5, 7-95 Ft Be Pl ae 
i cial Aft yo rend 6.621 ‘aie ” 4 ian | (lor 21 ft. 7 in. draught) ar 21 ot in. (tor 29 ft. draught) 
«ngth of stroke .. oe es 2 ft. fs . Sin, 4 ft. Gin. aA ‘ raught; 
Mximum steam preesize ei roca ery Haakingry att His 
gines are designed for... wi 250 Ib. per sq. in. 150 Ib. per sq. in. 210 Ib, per sq. in. || : ‘ roe 
Where auxiliary engines can|Low-pressure receivers,|Auxiliary _conden-|/Low-pressure receiv-||Main circulating pumps... 2 2 2 
exhaust to evaporators, auxiliary} sers’ and atmo-| ers, auxiliary con-||Auxiliary circulating pumps .. at 2 1 
condensers, and atmo-| sphere densers, main con- » ‘airpumps .. +. 2 
phere densers, and atmo-|Combined auxiliary air and 
Boiler. phere circulating pumps = 2 
Maker’s name ..| London and Glasgow | Chatham Dockyard |John Brown and Co.,||Drain tank engine 1 
‘ Shipbuilding Company Limited Hotwellpumps .. .. 2 2 
Description. . . Belleville Single-ended cylin- | Single-ended cylin- ||Auxiliary hotwell pump} 1 1 
drical drical Fire and bilgeengines .. 4 4 2 
Number of boilers te ae 18 9 —_ recy (One ~ as = 
(Main boilers) 27 up feed-pump) 
” furnaces... ne 18 24 { ( Auxiliary boilers) 8 Stokehold fans 6 8 2 
- es ain boilers urnace air-pumps Po 
Length of firegrate 5 ft. 6} in. 7 ft. { ( 5 ft. 6 in. ) Capstan engine 1 1 1 windlass, 2 warp- 
; ; ” Main boilers ng winches 
Width or diameter of furnaces. . 7 52108 » 8 ft. 102 in. { " ft, 10 in. ) Steering ,, 5%, 1 1 
(Main boilers) roa — — 2 2 ‘ 
570 sq. ft. ectric-light engines .. . 2 2 
Total area of firegrate 792 eq. ft. 649 aq. ft. ( P+ boiler) ||Evaporators and engines (sets) 4 2 1 
60 sq. ft. Distillers and engines .° 2 2 1 
(Main boilers) ony — machinery ,, 1 = 4 
. (Generator) 16,380 sq. ft. 25,803 sq. ft. ‘oal ho oe .- . 2 2 
» » heating surtece { |(Pronomiser) 046, } 18,464 54. tt. (Auxiliary boiler) ||Ash ,, .. 6 2 2 
1663 eq. ft. Turning engines .. 2 2 2 
Safety-valve pressure - 320 Ib. per sq. in. 155 Ib. persq.in. | 2101b. per sq. in. |Workshop engine.. 1 1 
Diameter { (Generator) 4 in. 2} in 2} in Main feed-pumps .. 3 2 2 pairs (Weirs) 
ee (ocGeneeaty a és ; . wrananp (hee yh nom : 4 
Length between tube- enerator, ||Make-up feed-pump 
: 5 ft. 10,4, in. : P ||Reversing engines 2 2 2 
Tubes — or fat (Economiser) 6 ft. 8§ in. 8 ft. 24 in. Ballast pump =“ s 1 
5 ft. 1} in. Fresh-water pumps 2 
eagrry oa — stad ate “a i 
“— 5blin. H. x 5,4 in. V. , . . efrigerator circulating-pump 
Pitch .. | a govmmieee) 3} in, x 3hin. tie. Ogi. ee a 
\ 8}in. H. x 447 in. V. ||Auxiliary boiler feed-pump 1 
Weights. I RMS. ‘* Saxonia.” 
Parts H.M.S. H.M.S. | Parts. Weight. 
é ** Hyacinth,” ** Minerva.” H ; Tons. 
Tons. Tons. | Main engines .. =e ee se <a ee oe és aa 789 
4 | Main boilers, including water at working level, Howden’s fittings, 
Main engines, with propellers, spare Ht uptakes and funnel ol ee vs as ae és ¥ 910 
ts, and evaporating and distil- || Auxiliary machinery in engine and boiler-rooms, evaporators, &c. 60.3 
1 Sige ee eae eee 378.4 864.8 | Remainder, inning steam and exhaust piping, floor-plates, 
Boilers, with funnels, spare parts, and ladders, platforms, &c., in engine and boiler-rooms a on 176 
hot water to working height; also Spare gear in engine and boiler-rooms .. ak 50 
ipes, fans, feed engines, and all | 
iler-room weights... =... 453.8 557 4 | TO S502 is 1985.3 








* The main boilers only were included in the Committee’s trial in the case of the ‘‘ Saxonia,” 
+ See Table XXIV. for list of auxiliary machinery used during each trial. 
{ Put in for Committee's trial, and do not form part of ship’s machinery. 


At 8000 horse-power the Hyacinth’s engines used less 
ey than those of the Minerva, in the proportion of 
— to 18.86 (a difference of about 10.5 per cent.), this 

ing practically full power in the Minerva, and about 

per cent. of full power in the Hyacinth. There is a 
Special point about the Hyacinth’s results at 8000 horse- 
wed which should be pointed out, the steam consump- 
entered 16.73 1b. with open exhaust, as against 16.88 ib. 
bt closed exhaust. This result was not expected ; the 
only cause which suggests itself is that the higher back 
ressure on the auxiliai —— may have made them 
deci economical. As the Hyacinth was nob originally 

Recta hago —. noene of the auciliory waghets 

‘ e back pressure which wo’ 
Occur if they were worked “closed” when the main 


beyond 7000, the economy of the Minerva might be still 
further improved by the employment of a closed exhaust 
system. 

"The trial of the Minerva with retarders has no special 
interest so far as the engines were concerned, as ib was 
carried out solely for purposes connected with the boilers. 
The power for which steam could be supplied by the 
boilers in use was not known beforehand, and it was 
found possible to increase it greatly after the commence- 
ment of the trial, so that the conditions as to power were 
by no means lar. The Table gives, however, the 
observations e, which show that, owing to different 
linking-up, the pressures in the high-pressure and inter- 
mediate-pressure cylinders were more than on the 5000 
horse-power trial, and in the low-pressure cylinder much 








engines are indicating 10,000 horse-power, and it would 


less (see lines 15, 16, and 17), and that this distribution of 


to these are given in Table XXIV.) The Saxonia worked 
with closed exhaust into the low-pressure receiver, which 
is in her favour as compared to the Minerva. On the other 
hand, she used steam taken from the low-pressure casing 
for heating the feed, which, while it may increase the 
economy of the engines and boilers taken together, must, 
of course, decrease to a certain extent the economy of the 
engines if measured separately. : 

here were no separate tanks for measuring the steam 
used by the auxiliaries in the Saxonia. The method was 
therefore adopted of exhausting the auxiliaries into the 
port condenser for the first six hours of the trial, and 
then changing them over into the starboard condenser 
for the remainder (seven oe eB the trial. From the 
data so obtained, a simple calculation gave the figure for 
the steam used by the aoxiliary engines, which is inserted 
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in the Table (line 23, page 329), for the Saxonia, and which 
must be a 7 close aang aon to the true figure. 

On the whole, therefore, it would 9 that engines 
of the Minerva type can practically made as econo- 
mical in working as first-class engines in merchant 
steamers. But in the latter case the most economical 
power is, naturally, full power—i.c., the power at which 
the engines are generally working. In the case of the 
cruiser, which has to work at ve’ = powers, the 
most economical point seems to be a little above half 

wer. The difference between the Saxonia and the 

inerva lies altogether in the boilers. Judging by the 
Hyacinth’s figures, these remarks do not, however, apply 
to naval engines of the short stroke and quick revolution 
type, even when working with a much higher pressure 
of steam. z : 

The actual thermal efficiency of the engines—that is, the 
ratio of heat turned into work to heat received—is given in 
line 36. This figure is naturally more correctly propor- 
tional to the economy of the engine than the steam con- 
sumption is, as it takes into account the different amounts 
of heat received 
the results stated by the two methods are not practically 
different. The Saxonia comes first with 17.2 per cent., 
then the Minerva with 16.7 per cent., and the best per- 
formance of the Hyacinth is 15.1 cent. When the 
auxiliaries are taken into account (line 37), these figures 
are modified, but retain the same general proportion. 


Lines 39 and 40 of Table XX VI. are given 2 ; 
i 


matters of scientific interest. Line 39 gives the 
possible theoretical efficiency of an engine similar to that 
tested if it worked perfectly on what has become known 
as the “‘ Rankine cycle.”* Line 40 gives the ratio of the 
actual anges es the engine (line 36) to this best possible 
efficiency, or what has been called the “efficiency ratio.” 
This figure shows how far each engine approaches the 
highest economy which can be theoretically attained by 
an engine of its own type working with its own steam 
pressure. It therefore discounts the effect of different 
initial pressures in comparing different engines. Com- 
pared in this fashion, the Minerva reaches 65 cent, 
the Saxonia 62.8 per cent., and the Hyacinth 54 per 
cent.t| A comparison of the figures illustrates the fact, 
already well proved, that as the theoretical efficiency of a 
machine is increased, so also are the difficulties of practi- 
cally obtaining it. The Minerva can obtain 65 per cent. 
of a ible 25.7 per cent. as easily as the Hyacinth can 
obtain 53.4 per cent. of a —_— 28.3 per cent. 

Line 27 of Table X XVI. gives a figure which enables 
a reasonable comparison to be made between the sizes of 
the different engines in proportion to their work. It 
represents the pressure on the various pistons reduced to 
corresponding pressures on the area of the low- ure 
piston or pistons and added together. It will seen 
that the Saxonia at 9000 horse-power and the Minerva 
at full power do not differ greatly (39 lb. and 37.4 Ib.), 
although the former vessel works at a higher boiler pres- 
sure (see Table I , page 327). The Hyacinth, of course, 
has a much higher reduced pressure (54.8 Ib. at full power 
and 47.8 lb. at 8000 horse-power), this being a part 
of the intention in altering the engine design, in order 
to get machinery which would occupy less s . The 
actual net space occupied by the main and auxiliary 
ve and evaporating plant in the Hyacinth is 28,200 
cubic feet, and in the Minerva 29,240 cubic feet. Taking 
these figures in connection with the maximum horse- 
power, measured on any of the Committee’s trials over a 
period of several hours (10,180 and 8657 horse-powert 
respectively), they amount to 2.8 and 3.4 cubic feet per 
maximum horse-power in the Hyacinth and Minerva 
respectively. The weights of the engine, complete with 
shafting, propellers, and spare gear, including eva ting 
and electric light plants, are given as 378.4 and 364.8 
(see Table I.), which — 26.9 and 23.7 horse-power per 
ton respectively for the two vessels. 

The weight of the boilers with funnels and water, and 
the whole of the boiler-room weights generally (Table I), 
are 453.8 and 557.4 tons in the Hyacinth and Minerva 
respectively. Worked out on the same horse-power as 
in the last paragraph, the figures come to 22.4 and 15.5 
horse power per ton of boiler weights in the two vessels. 
It must be noted, however, that figures such as these may 
be very misleading ; the saving in weight of machinery 
which they indicate may y be more than counter- 
balanced by additional necessary weight in coal and 
water. It will be seen by figures given further on that, 
taking machinery, boilers, coal, and water together, there 
is very little difference between the two ships, and that 
the difference on the long voyage was in favour of the 
Minerva, 

The combined performance of engines and boilers, as 
represented by the coal consumption per horse-power hour, 
is given in line 41 of Table XXVI., and is also shown 

phically in Fig. 12, page 282 ante. At 2000 and 8000 
orse-power, the Hyacinth has the advantage in this re- 
spect, while at 5000 horse-power the Minerva shows best. 

t appears clearly from the curves that the Hyacinth’s con- 
sumption at different powers ‘s much more uniform 
that of the Minerva, the latter ship being markedly more 
economical at medium powers than at either end of the 
scale. It has to be remembered, however, that the 


* See re of a Special Committee on ‘‘ Standards of 
Thermal Efficiency for Steam Engines ” appointed by the 
Institution of Civil Engineers ; the report was published 
by the Institution in 1898. 

+ The exhaust temperature has been averaged at 
125 deg. Fahr. in all cases, as no exact measurement 
could be made of it. The figure adopted must be very 
close to the actual one. 

t On the contractor’s full-power trial of the Minerva 





pound of steam in different cases ; but | D 


Minerva has seen much more service than the Hyacinth, 
and that in general it has been found that coal economy 
falls off as boilers and machinery become older. In this 
connection a comparison of the results of the Committee’s 
trials in respect to coal consumption, with the contractors’ 
trials of the same vessels, is instructive. The compara- 
tive figures are as follow : 




















| | | | 
|S > || s | @ s| 
- BE) eee 
s etl s jot 
Dateot ja | 3 El pateot « § [RE 
Contractors’ Cee Fic Committee's | ee 5 g 
. re v4 te || rial. jeg he 
« g 4 @|| a £ 4 @ : 
5g| & as. se & igs| 9 
i ee ee 
** Hyacinth.” 
1899 : | 1901 : | { | 
Nov. 6 and 7/ 30 | 2,146 11.72 |May 30and31| 244| 2,049 2.03 1.18 
June 6 and 7 | 24 | 4,995) 1.84 
Nov. 9 and 10) 80 | 7,678/1.48 June 25 ..| 11 | 8,116 1.84| 1.24 
ec.4 ..| 8 |10,447|1.59 |June18 ..| 8 |10,180|2.11/1.32 
“ Minerva.”* 
1896 ; | Se 
| Jan. 14nd 15) 25 | 2142 2.15) 
Sept. 29 & 30) 30 | 4919 1.71|/March 8and9 24 | 5155 1.74| 1.02 
Sept. 24 | 8 | 8216 2.10|March 15 ../ 9 | 8132 2.421.165 











* It is interesting to note that, on the Committee's trials in 
1901, the Minerva did considerably better than on her special 
trials against the Highflyer in 1900, and also that the Hyacioth’s 
anes as to coal were very much better than those of the 

ighfiyer —— the whole range of power. (See ‘‘ Memo- 
randum Respecting Water-Tube Boilers in His Majesty’s Ships,” 
presented to Parliament in 1900.) 

There was no contractor’s trial of the Minerva at 2000 
horse-power, but comparing the 1896 trials at 5000 and 
8000 horse-power with those of 1901, it will be seen 
that after four years’ active service the coal consumption 
has only increased on the average 8.5 per cent. Compar- 
ing the corresponding two trials of the Hyacinth, the 
difference is 21 per cent., although the ship had not seen 
any service except a few special trials, and had been 
specially prepared for the Committee’s trials by thorough 
overhaul and trials at Devonport. At full power, the 
difference is still greater—viz., 32 per cent. The Com- 
mittee do not think that this falling-off was an accident 
of these trials, or even that it is peculiar to the Hyacinth. 
It occurred in a still more marked degree on the run to 
Gibraltar and back, and it is clearly noticeable in the 
records of the Belleville boilered vessels which have been 
submitted to the Committee. 

The coal consumption of the Saxonia works out to 
1.29 lb. per horse-power hour, a figure in itself most satis- 
factory, but one which can hardly be expected to be 
reached with aeons’ f built under so. many necessary 
limitations of space and weight, and to meet such varied 
conditions (some of which have been pointed out above) 
as machinery in a war-vessel. 

Line 42 of Table XX VI. gives the amount of make-up 

water used, in terms of the number of tons required per 
1000 horse- spend pa 24 hours. The Saxonia, the Mi- 
nerva, ab at 5000 horse-power, and the Hyacinth 
at 5000 horse-power, did not exceed 3 tons, and the 
maximum in the Minerva was 3.73 tons (at 8000 horse- 
power). At 2000, 8000, and 10,000 horse-power, however, 
the Hyacinth greatly exceeded these figures, and it will 
be seen that on the outward Gibraltar run this matter 
caused @ practical breakdown, while on the homeward 
run it —_ up the coal consumption to a quite ab- 
nor igure. 
The leading particulars of the runs of the Hyacinth 
and Minerva to and from the Mediterranean have 
already been forwarded to their Lordships by the 
President of this Committee. The detailed results have 
now been obtained and fully worked out, and Tables 
XXVII. to XXXII. contain the principal figures. It 
will be seen that, owing to the further information now 
available, some of the figures have been modified. 

This final section of the trials was divided into two 
parts. For the outward run, the power was fixed at 
7000 in both ships, and each ship was to continue work- 
ing at this power until all the coal on board, except that 
in the reserve bunkers, was exhausted. The ships were 
in the first instance to run from Plymouth, past Gib- 
raltar, t0 Cape de Gata, and then to continue running 
to and fro between that point and Gibraltar until the 
coal was finished. The outward run was, theréfore, 
specifically intended as a high-power endurance trial, 
which might give information as to the radius of action 
co ship, as conditioned by their boilers, engines, and 

storage. 

The homeward run was also intended to be an endur- 
ance trial, but simply in reference to power, the ships 
starting simultaneously from Gibraltar and steaming to 
Portsmouth atthe highest power which they were able to 
maintain. 

The amount of coal carried by the Hyacinth, in addi- 
tion to that in her reserve bunkers, was 968 tons, and by 
the Minerva, 1016 tons. The coal wasordinary Admiralty 
Welsh coal from Devonport Dockyard stores, and was 
of the same quality for both vessels. The stowage of 
the bunkers and the working out of the coal was carried 
out under the supervision of a staff of chief petty officers 
from the Portsmouth Reserve, under the direction of an 

ineer officer in each ship, 
he total reserve tank storage of water, including 
tanks fitted for this run, was about 140 tons in the 
yacinth, and about 170 tons in the Minerva. These 
large quantities of reserve water were taken in order that, 
if possible, the eva; tors should not be worked during 
the run out, so t the loss of feed-water might be 


only this reserve water should be used as make-up unt] 
it was reduced to 20 tons, after which the make-up water 
was to be supplied by the evaporators. 


Both ships had been dry-docked before starting, so that 
their bottoms were clean ; the were also clean, and 
all machinery in good 


order. 
Re tatives of the Boiler Committee, consisting of 
the President, three members (Messrs. Bain, List, and 
Milton), and the Joint Secretaries, embarked in the 
Hyacinth and Minerva at + oe at about 2 p.m. on 
July 6; the ships left about 3 p.m. on the same day, and 
at once started working up to 7000 horse-power. ti will 
be convenient to deal with the two vessels separately 
taking the Hyacinth first. : 

By 35.47 p.m. on the 6th the revolutions of the Hya. 
cinth’s °:.gines were 152 per minute, and the horse-power 
6994, so that her trial fairly started from this time, and in 
Table XX VIII. are given the mean figures as to speed 
and Ew ~ &e., for every four hours until the trial 
ended. Seventeen boilers were in use. The power was 
maintained steadily until a fog was encountered on 
passing through the Straits of Gibraltar (early on the 
morning of July 9, about 60 hours after starting), which 
necessitated slowing down for about 24 hours. After this 
the power was again raised to 7000, and maintained for 
40 hours more, until 10.30 p.m. on July 10, 103.5 hours 
afver leaving Plymouth. i 

The reserve water was rapidly reduced, and when it had 
fallen to 35 tons, the staff engineer asked to be allowed 
to start the evaporators, on account of the difficulty of 
getting the water out of the tanks by the a pum 
which had been fitted for these trials. Two Weir's 
evaporators, working with exhaust steam from the 
auxiliaries, were therefore started at5a.m. on the 9th 
(62 hours from Plymouth), and at 1 a.m. on the 10th ~ 
hours later) these evaporators were supplied with boiler 
steam, throttled to 25 lb. pressure, instead of exhaust 
steam. During the afternoon of the 10th (about 95 hours 
from Plymouth) the two Normandy evaporators were 
started with boiler steam. During the latter part of the 
trial a number of small leaks developed in the boilers, 
and the loss of water increa rapidly. This was 
especially the case after the easing down off Gibraltar in 
the fog, and it was at first thought that possibly the 
sudden easing of the engines, which caused the boiler 
pressure to rise sufficiently to blow the safety valves, 
might have contributed to this result. At1.15 a.m. on 
the 11th the staff engineer reported that the engines would 
have to be eased on account of the large loss of water 
and the trial was therefore abandoned as from 1 a.m. 
All the evaporators (which together can give 96 tons of 
water per 24 hours) were working at this time, and in 
addition to 130 tons of water from the reserve tanks, 25 
tons of drinking water had been used for boiler make- 
up, a total amount of 270 tons of feed-water having been 
lost since beginning the trial, or at the average rate of 
8.9 tons per 1000 horse-power per 24 hours. During the 
last 24 hours of the run the rate of loss was, of course, 
very much greater than this. The Hyacinth returned to 
—— at slow speed, arriving there on the evening of 
uly 11. 

The total loss of feed-water is made up of the amount 
used from the reserve tanke, made by the evaporators, 
lost from the feed, hotwell, and deck tanks, &c., as on all 
the trials. 

Taking the run as a whole, the average eee penne 
from 3.45 p.m. on the 6th to 1 a.m. on July 11 (1054 hours) 
was 6913, and the total coal burnt during the same time, 
676 tons, being 2.08 lb. per horse-power hour, a consump- 
tion about 15 per cent. greater than that obtained on the 
Channel trials. ‘ 

The water delivered by the engines was measured for a 
period of four hours on July 7, and again for a similar 
period on July 8. The mean horse-power for the two 
riods was 7020, and the water measured 17.21 lb. per 
bosse-power hour; this included the steam used by the 
auxiliary engines, which were ws into the low- 
pressure receivers. It will be seen that this agrees 
very closely with the Channel trial results, as plotted in 
Fig. 10, page 282 ante. ; ; 
fi was anticipated that the radius of action of the ship 
at 7000 horse-power would be limited solely by the coal 
expenditure. It has surned out, however, to be limited 
by quite another set of conditions, depending not on coal 
consumption, but on the excessive loss of water. The 
distance run when the trial had to be monped on this 
account was 1810 miles, which represented the actual 
radius of action of the Hyacinth at 7000 horse-power. It 
would, of course, be easy to work out arithmetically » 
hypothetical radius of action, assuming that the ship 
could have continued working at the same coal con- 
sumption per horse-power until her coal was exhausted ; 
but, especially in view of the result of the homeward 
voyage, the Committee do not think that such a figure 
would have any practical value, or give a real indication 
of the performance of the vessel. : 7 — 
Apart from the loss of water, the machinery on aa 
the Hyacinth worked without a hitch on the out 
voyage. Flaming occurred at the after funnel during the 
night of the 10th, but nob at any other time. There was 
no difficulty in keeping steam. - 
The Minerva was a few minutes longer working uP 
than the Hyacinth, so that her run at 7000 horse powss 
did not begin until 4 p.m. on the 6th. The deta: . 
wer and 8 throughout the voyage are given 1} 
‘able XX VII. Immediately after leaving be 
all the steam jackets were disconnected ; only one ago | 
condenser was hout. The erva pa ‘ih, 
Gibraltar about an hour and a half ahead of the ha “4 
and met with the same fog in the Straits (60 hours {ro 
Plymouth) ; she had to slow down for = le 
after which 7000 horse-power was an trem starting) 








in 1 9900 horse-power was develo for four hou 
9600 belng the specified figure. re te 


accurately determined. It was therefore arranged that 


the afternoon of July 10 (about 96 
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sone was gained, after cooling, to the combustion 
cham 

The retarders were found in condition at the end 
of the run, being only slightly burnt for about 1.5 in. of 
their length. A little slag was found sticking to them at 
the back ends ; this was easily chipped off, and they were 
all used again. No attempt had been made to move them 
during the run. 

Although at the end of the run, as above pointed out, 
the ferrules at the back tube ends were badly choked up, 
it is to be noted that this would not in practice have 
delayed the ship much beyond the time necessary in an 
case for coaling. The engines and boilers worked we 
throughout the whole run, excepting the accident to the 
eccentric strap bolt mentioned above. The safety valves 
were a little ight, and some water was lost through them. 
The safety valves also blew heavily when the ship was 
slowed on account of fog in the Straits, although the 
silent blow-off was. in use. 

In reference to the speed of the two ships, it was seen 
from the start, both vessels working at the same power, 
that the Minerva was the faster vesee]. This result, how- 
ever, to whatever cause it may be due, had nothing to do 
with the question under consideration by the Committee, 
and is in accordance with the contractor's trials, of which 
all the figures (a summary is given below) have 
before the Admiralty for some time: 


** Hyacinth.” ‘* Minerva.” 


“ horse-power | speed (knote) horse-power | epeed (note) 
2,146 | 12.10 4919 | 17.52 
8216 19.60 


7,678 | 17.84 
9902 20.34 


10,447 19.40 
‘ These figures apy par to be algo in entire agreement, 80 
far as the Hyacinth is concerned, with the results of the 


* special trials of that ship made in Stokes Bay in 1900. 


eg Se stay at Gibraltar the feed suction pipes, 
feed-tan 

Hyacinth were all water-pressure tested, but no leaks were 
discovered except at the joints on the boilers, which were 
made good by the ship’sstaff. As none of the leaks which 
were found appeared to be serious, ib was thought well to 
take the ship out for a special run to test the amount of 
water being lost. This was done on July 16, and from asix- 
hours’ run at about 7000 horse-power the water lost was 
found to be at the rate of about 56 tons per day, which 
was much less than had been found before reaching Gib- 
raltar. After the ship had been under way for three 
hours, the engines were eased by order from the deck, and 
the boiler safety-valves allowed to blow freely, so as to 
reproduce the conditions which occurred during the fog 
on July 9; on this occasion, however, before the boiler 
safety valves lifted, the escape valve on the main steam 
pipe in the port engine-room blew, owing to the main 
engine reducing valve failing to act. Much steam blew 
into the engine-room hatchway, which was a very un- 
desirable occurrence. The rate of water lost given above 
was calculated from a steady three hours’ run before 
easing, and a run of 24 hours after easing, a fresh start 
having been made after the easing, and the water lost 
ne ony he period when the safety valves were allowed to 
blow being neglected. So far as this trial went, there 
did not appear to be any special difference between the 
rates of water lost before and after the easing. But in any 
case it has to be remembered that such conditions are of 
possible occurrence at any time on actual service, and 
that it would be a very serious practical defect in a boiler 
if it were in any way injured by the occurrence of the 
maximum pressure for which it was designed. 

After this run, the Hyacinth anchored in the Bay at 
4.30 p.m. on July 16, and all fires were drawn except 
those in two boilers. It was decided to allow her sufficient 
time, after anchoring, to sweep tubes, &c., after the run 
of the 16th, and it was settled that the start home should 
not be made before 4 p.m. on July 17. 

The Minerva arrived at Gibraltar at 12.30 a.m. on 
July 13, and came alongside the Mole at 7.30 a.m. that 
day. Steam was off the ship entirely from noon on the 
14th to noon on the 15th. On the forenoon of the 14th 
the boilers were sufficiently cool for men to work in the 
combustion chambers and chip off the slag mentioned 
above from the tube-plates and ferrules. The bridges 
and brickwork were found only to require touching up 
with fire-clay for the homeward run. There was no 
sign of leakage in the back-ends, and the fire-grates were 
in fairl good condition. The uptakes and smoke-boxes 
were thoroughly cleaned, and the combustion chambers 
scrubbed with wire brushes. 

To admit of safely handling the Minerva out to her 
anchorage on the 16th, three boilers were used—viz., 
Nos, 1, 2, and 6 (see Table XX XTIII.). 

During the 17th, both vessels lay at anchor in the Bay, 
having been told that on a signal being made at an un- 
known time after 4 p.m. by the cenior officer at Gibraltar, 
fires were to be lighted in the boilers not at work, and 
the ships were to proceed to Portsmouth independently 
as fast as possible. 

Before the ships began the homeward run, a commu- 
nication, as follows, was handed to the captain of each 


ship: 

POn the responsibility of the ship’s officers, a large 
quantity of fresh water for boiler make-up has been taken 
as @ precautionary measure in the double bottoms of the 
Hyacinth, and in the extra reserve tanks in both ships. 
These latter tanks were fitted specially for the outward 
trial, and do not form a part of the ship’s ordinary fit- 
tings. It isto be understood that, except the amount 
originally allowed in each ship ‘(about 40 tons in the 

mary reserve tanks), this is to be used in cases of 
emergency only during the homeward run. The evapo- 
rators, if they have not been in use before, are to be 


, hot-well tanks, boilers, and blow-outs of the | P 





started as soon as the 40 tons mentioned have been used 
uP, and then the make-up required is to be obtained from 
the evaporators. If the evaporators are unable to supply 
the whole of the make-up required, their use at maxi- 
mum obtainable output is to maintained, while the 
en fg water used may be taken from the reserve 
tanks.” 

The condition of affairs in the Hyacinth on the 17th up 
to the time of starting was as follow: 

5.45 a.m. The main stop-valves in engine-rooms: just 
warm tothe hand. Two boilers, Nos. 14 and 17, were 
under steam, one at 120 lb, and the other at 105 Ib. pres- 
sure (see Table XX XIII.). The other 16 boilers had all 
the grates raked clean. generator and economiser 
tube-nest doors were all shut. The lower generator tubes 
were slightly warm to the hand. The boiler casings in 
way of firebrick linings were all hot to the hand. There 
was about 2 in. of water in each gauge-glace. _ 

12.50 p.m. The main stop-valves on the engines were 
cooler than in the early morning. The two boilers under 
steam showed 200 lb. pressure; the other 16 boilers had 
the grates wooded and coaled. All tube-nest doors (both 

nerator and economiser) shut, but most of the furnace 
doors were wide open. These 16 boilers now cooler than 
in the early morning. en's 

3.5p.m. The steam-gauge on the engine side of each 
set of main engines reducing valve showed 25 Ib. pres- 
sure. Blowing engines working on both the boilers 
under steam. The other 16 boilers in same condition as 
at 12.50 p.m. ’ 

3.17p.m. The steam-gauge on the engine side of the 
reducing valve of the port set of main engines showed 
76 lb. pressure ; the corresponding gauge of the starboard 
set showed 95 1b. All cylinders being warmed up by the 
jackets ; the average pressure in these latter, 10 lb. 

325 p.m. The reduced steam gauge on both sets of 
engines showed 115 lb. 

3.26 p.m. The links of fe engines moved, and both 
engines moving ahead and astern under steam at 3.30 


.™. 
3.45 p.m. The two after stokeholds were closed down 
and the fans run hard. The 16 boilers not in use re- 
mained unaltered, except that a priming of oakum 
steeped in inflammable oil was inserted in the mouth of 
each furnace. 

4.15 p.m. The steam pressure in the two boilers in 
use was 240 Ib. : 

In the Minerva, during the same period, the conditions 
were as follow: 

Abt 7.45 a.m. there was 20 lb. of steam in No. 2 boiler 
and 15 lb. in No. 1; the fires of both there boilers had 
been drawn overnight. The smoke-box doors were all 
shut in those two boilers, and the grates were eo | 
wooded and coaled. The other five boilers, which ha 
not been in use to steam to the anchorage, had all 
the smoke-box doors and ash-pit dampers shut, the grates 
were all wooded and coaled, and the furnace doors had 
all catches lashed, the object evidently being to prevent 
the doors being opened and the boilers cooled. The 
water had not been changed in them after arrival at 
Gibraltar on July 13, and they were still slightly warm 
to thetouch. No. 6 boiler, which was the one allowed 
to be under steam according to the instructions, had 
40 lb. pressure in it. The main stop-valves on the 
engines were barely warm to the hand. 

t 1.30 p.m. no steam was showing on the pressure 
gauges at the engines. The main stop-valves on engines 
were so hot that the hand could not borne on 
them. The main circulators were running slowly. 
The main condensers were quite cold. No. 6 boiler 
now had 80]b. of steam, and the fires were being 
thoroughly cleaned. Nos. 1 and 2 boilers showed no 

ssure, but they were still quite hot. The other five 

ilers were in the same condition as in the morning, and 
certainly no hotter; there was about 2 in. in each gauge 


glass. 

A little later the engines were warmed through by 
steam from the boiler which was in use. 

At 4 p.m. the temperatures of the water in the boilers 
of both ships were taken and found to be as follows, the 
temperature being in degrees Fahrenheit: Hyacinth : 
(No. 1) 90 deg., (No. 2) 90 deg., (No. 3) 92 deg., (No. 4) 
90deg., (No. 5) 94 deg., (No. 6) 92 deg., (No. 7) 94 deg, 
(No. 8) 96 deg., (No. 9)96 deg., (No. 10) 88 deg., (No. 11) 
90 deg., (No. 12) 92 deg., (No. 13) 94 deg., (No. 14) at 
work, (No. 15) 104 deg., (No. 16) 98 deg., (No. 17) at 
work, (No. 18) 109 deg.; giving an — aw 
of 944 deg. Minerva: (No. 1) 164deg., (No. 2) 180deg.. 
(No. 3) 104 deg., (No 4) 104 deg., (No. 5) 98 deg., (No. 6) 
at work, (No. 7) 100 deg., (No. 8) 108 deg.; giving an 
average temperature of 122} deg., or 28} deg. higher than 
that of the Hyacinth. 

The signal to start was made at 4.27 p.m. on July 17. 

The sixteen boilers of the Hyacinth which were stand- 
ing were lighted immediately, and the main engines 
started slowly moving ahead at 4.30 p.m. The after 
group of boilers was connected up at 4.52, the forward 
group at 5.05, and the middle group at 5.09, the steam 
pressure being 200 Ib. per square inch. By 5.20 (or 53 
minutes from the signal) the ship was proceeding with 
nearly 7000 horse-power, and at about 150 revolutions per 
minute. The work in the engine-rooms and stokeholds 
was admirably carried out. 

The seven standing boilers of the Minerva were lighted 
up in the same fashion, and equally without flurry or 
hitch ; the boilers were connected up as follow: No. 1 
at 4.55, No. 2 at 5.02, No. 8 at 5.07, Nos. 4 and 7 at 5.10, 
No. 3 at 5.12, and No. 5 at 5.15. The engines were 
working approximately at Del by 5.16, or 49 
minutes from the signal ; practically the same time as the 
Hyacintb. | 

rom this time both vessels did their utmost to make 
all speed possible to England. The Minerva’s records 





and coal measurements start at 5 p.m., and those of 
the Hyacinth at 5.20 p.m. This difference is purely an 
accidental one, however, as at this time the chips were 
close together and just reaching up to full speed. The 
detailed particulars of the run are given in Tables X XTX, 
XXX., XXXI., and XXXII. 

The Minerva’s eccentric straps warmed up ceveral times 
between 5.30 and 8 p.m. on July 17, and the engines had 
to be eased in consequence, so that the average power 
for this og (estimated from the revolutions) was about 
6600. he Hyacinth meantime had been working at 
about 9300 horse- power, and although the Minerva during 
the night reached over 8600 horte-power, the Hyacinth 
was still about six miles ahead on the 18th, soon after 
which both vessels ran into a fog and had to slow down, 

On emerging from the fog, about 9.30 a.m., the shi 
were nearly level, the Minerva being slightly ee 9 
Throughout the day the Hyacinth kept up about 9000 
horse-power and the Minerva about 8500, but the latter 
vessel had gained considerably by the evening, when 
another fog came on. 

During the night the veesels remained close together, 
and when the fog lifted, about 8 a.m. on the 19th (after 
lasting about 14 hours), they were again level. The 
Minerva then went on at about 8500 horse-power and the 
Hyacinth at about 9400 horse-power, but at these powers 
the Minerva was still the faster vessel, and went ahead 
until the evening, when both ships had again to slow 
down (a third time) for fog. The Minerva was more 
fortunate in getting through this fog than the Hyacinth, 
and was able to work again at full power by 3 a.m. on the 
20th, while the 0 gg could not do so until about 
5.30 a.m., by which time the Minerva was out of sight, 
The Minerva, continuing at about 8400 horse-power, 

assed Sb. Catherine’s at 8.20 and anchored at Spit. 

ead at about 10 p.m. on July 20. The Hyacinth 
averaged 8600 horse-power for the remainder of the 
journey, and St. Catherine’s at 9.45 p.m., reaching 
Spithead at 11.30 p.m. 

The Hyacinth experienced great trouble from Joss of 
water during the whole of the run home. The 40 tons of 
ordinary reserve water mentioned in the communication 
to the captains given above was finished by 5.15 a.m. on 
the 20th, although her evaporators had been working 
practically all the time. In addition to this, it was re- 

rted at the end of the run that she had used 58 tons 
rom the special reserve tanks. It would therefore 
appear that, as these tanks were specially fitted for this 
voyage and formed no of the ordinary equipment of 
the ship, the Hyacinth could not under normal condi- 
tions have completed the full- power run home at all 
unless she had used salt water make-up, for her evapo- 
rators were pushed to their full output throughout. The 
total feed-water lost was 329 tons, or 16.7 tons per 1000 
horse-power per 24 hours, 

At 6.10 p.m. on the 20th, that is, when the Hyacinth 
was within four hours of Spithead, a tube burst in No. 10 
boiler. A stoker was slightly injured by steam and hot 
coal while closing a fire-door. The fires in this boiler 
were drawn, and the boiler shut off. The damaged ele- 
ment was afterwards brought ashore, and cut up for 
examination. No. 10 boiler (see Table XX XIII.) is 
wing boiler, and the burst tube was the fifth from the 
bottom in the outer row of the wing element. The rent 
was on the side away from the casing—the side which 
would naturally receive most heat. The tube had clearly 
been red-hot, the softened steel stretching out under the 
steam pressure into a large ewelling, which finally burst, 
the actual rent being about 8 in. long and 3 in. wide at the 
centre. The edges of the rent were drawn down quite 
thin and sharp, and there was every indication that the 
steel was of excellent quality. The lower tubes of the 
element, up to about the normal water-level as indicated 
by the gauge glass, were coated internally with a thin 
lime deposit. The upper tubes, above the burst one, 
had not this deposit ; they were bulged in places, and 
reduced in thickness by stretching and wasting away. It 
was plainly only a matter of accident which tube split 
first out of several. . 

An examination of the boiler by the representatives of 
the Committee on board immediately after the accident 
showed that both the lead plugs were gone in this element, 
and that the lower plugswere gone in the two wiDg 
elements on the opposite side of the boiler, and the lower 

lug out of theelement next the one with the burst tube: 

he gauge-glasses and their connections were found not 
to be choked in any way. The hole in the nipple of 
the burst element was found to be clear, and the amount 
of loose scale in the feed-collector was small, and not 
nearly enough to suggest any temporary choking of the 
hole in the nipple from the cause. As far as could be 
seen, the other elements of this boiler were uninjured. 

The engine-room register for July 20 contains the fol- 
lowing entry, the page containing it being signed by the 
staff engineer: ‘‘ ‘Tube burst in No. 10 boiler, fifth row up 
of ninth element ; water in gauge-glass, j glass at time. 
Opened safety-valves, shut off ler, and drew fires a8 
soon as possible.” : 

The fact that one element was, under these ge > 
stances, practically dry—so empty of water = 
several tubes in it could become hot (and that the 
very element to which the gauge-glass was attacked 
emphasises most strongly the fact pointed out by the Com 
mittee in their interim report, that the water. gauge se 
dications in the Belleville boilers are entirely gene : 
worthy. This untrustworthiness is a most serious de ny 
and may even become a serious danger in the working 2 
boilers of this type. It must_be remembered veoh . 
boilers were only being worked at about 25 Ib. of coa a 

uare foot of grate—a far lower figure than ie be ; 

inerva—and that the conditions were in no way di' ae 
from what they must always be when the sbip 1s Criven & 


full speed. 
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The lead plugs proved to be no safeguard whatever 
against accident in this case. : : 

In another element of the same boiler, when it was 
overhauled at Portsmouth after the accident, a loose hand- 
hole door was found in the lower junction box, in such a 

ition as to act as a non-return valve on the nipple, the 
stud of the door forming the stem of the valve in the bore 
of the nipple, The element where this obstruction existed 
was examined in place, but showed no damage. It seems, 
therefore, that the 7 variations of firing in a Belle- 
ville boiler may cause much more serious changes in circu- 
lation than even an obstruction so obvious, that, if it had 
occurred in the burst element, it would certainly have 
been put down as the cause of the accident. ; 

The amount of nr ta water required by the Minerva 
was quite moderate. he 40 tons referred to in the 
communication quoted above was, by an oversight, 
exceeded, and €5 tons were used from the reserve tanks, 
only 19 tons being made by the evaporators. The feed- 
water lost was 85 tons, or 4.56 tons per 1000 horse-power 
per 24 hours. : 

At the higher powers both vessels worked with closed 
stokeholds. The Hyacinth had Voger pad an air pressure 
of about 0.5 in. of water, and the Minerva’s stokehold 
pressures (as mentioned below) varied from 0.67 in. to 


1,5 in. 

The figures obtained in regard to coal consumption on 
the voyage home, although they cannot be taken as so 
exact as those for the wegnte out, are interesting. The 
run divides itself practically into sections, alternately at 
high and low powers, in consequence of the fo 
weath The Hyacinth’s run of 76.5 hours consisted of 
44 hours at an average of 9040 horse-power, and 32.5 
hours ab 2310 horse-power. From the curve based on 
the trial results (Fig. 12) the consumption at these 
two powers should be 1.90 lb. and 2.02 Ib. per horse- 
power hour respectively. Taking each at its proper dura- 
tion, the average for the whole run should be 1.95 lb., 
while the actual consumption (see foot of Table XX XT.) 
was 2.58 lb., or over 30 per cent. in excess. No doubt, 
as in the voyage out, this is largely due, both directly 
and indirectly, to the water losses, the water made by the 
evaporators accounting for only about 0.22 Ib. per horse- 
power hour. 

The homeward run of the Minerva divides itself in a 
similar fashion into 47.83 hours at an average of 8284 
horse-power, and 27.5 hours at 1875 horse-power. The 
coal consumption at these powers, from the curve, should 
be 2.45 lb. and 2.22 lb. per horse-power hour (without re- 
tarders) respectively. From these figures the calculated 
consumption for the whole voyage works out to 2.37 Ib., 
while the actual consumption was only 2.24. It may, 
perhaps, fairly be supposed that this difference is due in 

{ part to the use of retarders, the saving from which 
as been sufficient to overbalance all the disadvantages 





due to long and irregular working and slightly inferior | W. 


coal, and still to leave a balance on the right side. 

In reference to the figures representing horse-power 
developed per ton of weights given above, it seems 
important here to point out that the total difference 
between the engine and boiler weights in the two vessels 
is 90 tons out of a displacement of 5600 tons. But in the 
full-power run home from Gibraltar the Hyacinth burnt 
90 tons more coal than the Minerva, at nearly the same 
average power, and used also 58 tons of special storage 
water. Her initial displacement due to machinery was, 
therefore, for the three days’ run, nob 90 tons less, but 
about 60 tons more than that of the Minerva. On the 
run out at 7000 horse-power, the coal per horse-power 
hour in the two ships was practically indentical, so long 
as the Hyacinth could run at that power. The only thing 
that could have enabled her, however, to complete her 
trial by continuing to work at 7000 horse-power until all 

was burnt out, would have been an extra weight of 
water carried in her double bottoms. The exact weight 
ig uncertain, but it would have been much more than 90 
tons. On neither of the two runs, therefore, could any ad- 
vantage have been taken of the 90 tons of weight nomin- 
ally saved. 

During the run out to Gibraltar all leaks discovered 
throughout the machinery of both ships were carefully 
noted and made good during the stayin port. On the 
run home the leakages from the Hyacinth’s main and 
auxiliary engines and the steam pipes were seen to be 
very slight, 

On arrival at Portsmouth, the boilers of both ships 
were thorou or § examined and overhauled by the Dock- 
yard staff. In the Hyacinth a number of tubes were found 
to be slightly buckled, but none seriously, except those 
in No. 10 boiler, which have been already mentioned. 
Slight leaks were found at the joints of 82 junction-box 
doors of the generators and of 60 junction-box doors 0: 
the economisers, as well as in about a dozen other places. 
None of these leaks could be described as more than 

slight,” but they existed in spite of the thoroughness 
With which all leakages had been stopped at Gibraltar. 
As the most careful examination, however, both by the 
rs: staff and the staff of Portsmouth Dockyard, has 
a to discover any other leakages, the Committee are 

riven to the conclusion that the excessive water losses 

+ of due to the multiplicity of small leak: in and about 
~ boilers. Further, they think that y_rapertieendie of 
t ene leaks is inherent to the design of boiler used, as the 
Whole of the large experience gained by the Admiralty 
Ollicers since the introduction of these boilers, and the 
the special care and attention which has been given to 
call Particular matter in this particular ship, has practi- 
y failed to remove them. Ib is, of course, possible 

. — steam losses due to engine | are greater 
pe high-speed type of engine than in the older one, 
pe as to this there are no data on which to form an 
eon The results of the Saxonia’s trials indicate, 
ver, that the use of an increased boiler pressure, at 





least up to 210 lb., does not of itself entail increased 
losses either at the boilers or engines. 

The examination of the Minerva’s boilers at Ports- 
mouth showed no leaky tubes whatever, and only six 
other leaks, all described as ‘‘ very = The ca 
ferrules in all boilers were found partially closed with 
‘‘bird-nesting,” similar to that found at Gibraltar, 
but seers tly nob so extensive. This had caused the 
stokehold air pressure on the heavy runs to rise from 
0.67 in. on the first to 1.30 in. on the last, the actual pres- 
sure for the last 8 hours being 1.50 in. It has to be re- 
membered, however, as inted out above, that an 
increase of air pressure rendered necessary by the choking 
of the ferrules is a different thing from an increase due 
to forcing the boilers. The boilers were no harder pressed 
under 1} in. of air pressure than under #in., and there 
was, therefore, no more likelihood of damaging the tube 
ends in the one case than in the other. It would have 
been quite otherwise had the additional air pressure been 
used in order to increase the rate of combustion on the 

tes or the rate of evaporation of the boilers. The 
errules were cleaned by the ship’s staff, defective ferrules 
rep! retarders cleaned and replaced, and the brick- 
work made good. The whole of the defects, so far as re- 
lated to the structure of the boilers, were of the slightest 
possible kind, and no ill effect whatever seems to have re- 
sulted from the extreme and, perhaps, unexpected ra- 
crea with which steam was raised for full power at 
ibraltar, although the boilers had none of the usual 
fittings for increasing circulation or for heating the water 
at the bottoms of the boilers. 
(Signed) Compton DomvILe, 
Vice-Admiral and Chairman. 
(Signed) Jas. Barn. 
(Signed) JOHN INGLIs. 
(Signed) Arex. B, W. KEennepy. 
(Signed) Joun List. 
(Signed) J. T. MILTon. 
(Signed) Jos. A. Smiru. 
(Signed) M. E. Brownine, i 
(Signed) Wma. H. Woon, 


Joint | 
Secretaries. 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched from the West Yard of Messrs. 
C. S. Swan and Hunter, Limited, on Monday, the 24th 
ult., a steel screw steamer named the Monadnock, which 
has been built to the order of Messrs. Thomas Hogan 
and Sons, of New York, for their North Atlantic Steam- 
ship Company, Bristol. The vessel is of the following 
leading dimensions: Length over all, 385 ft.; beam, 
51 ft. 24 in.; depth moulded, 26 ft. 44 in. She is 
expected to carry a deadweight of 7200 tons on a mode- 
rate draught of water. The engines have been provided 
by the North-Eastern Marine Engineering Company, of 
allsend, and consist of a set of triple-expansion engines, 
25 in., 42 in., and 68 in. in diameter ee in. stroke, steam 
being supplied by three single-ended boilers, 14 ft. 6 in. by 
11 ft., working at a pressure of 180 lb. per square inch. 





On Tuesday, the 25th ult., the new steamer Burge- 
meester s’ Jacob, of the following principal dimensions : 
336 ft. by 48 ft. by 24 ft. 3in., buils by Messrs Ropner 
and Son, Stockton-on-Tees, to the order of Sir Chris- 
topher Furness, M.P., of West Hartlepool, for account 
of the Scheepvaart Maatschappij ‘‘ Neptunus,” of Rotter- 
dam, made her official trial trip in the Tees Bay. The vessel 
is designed to carry 5200 tons on Lloyd’s summer free- 
board, and is fitted with triple-expansion engines by 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Middlesbrough-on-Tees, with a working pressure of 160 lb. 
The trial trip passed off in every way satisfactorily. 





The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, launched from their yard at 
Govan, on Wednesday, the 26th ult., a finely-modelled 
steel screw steamer for the Indo-China Steam Navigation 
Company’s — and cargo service between Hong 
Kong and Calcutta. The dimensions of the vessel are: 
370 fb. by 47 ft. by 30 fb. moulded, and about 4200 tons 
gross. She is designed to carry 6000 tons deadweight on 
24 fb. draught of water. The ship will be fitted, by the 
builders, with triple-expansion engines, having cylinders 
29 in., 47 in., and 76 in. in diameter by 48 in. stroke, and 
three main boilers fitted with Howden’s system of forced 
draught. As the vessel left the ways she was named the 
Nam Sang by Miss Clark, of Victoria, British Columbia. 





The twin-screw steamer Oswestry Grange, which 
Messrs. Workman, Clark, and Co., Limited, have just 
completed for the Houlder Line, Limited, was taken 


f|down the Belfast Lough on Wednesday, the 26th ulb., 


for her — trial trip, which proved most successful. 
The vessel is 450 ft. in length, 55 ft. in breadth, 33 ft. 4 in. 
in depth (moulded), and she has a gross tonnage of 6590. 
In the construction of this steamer special attention has 
been given to every detail so as to make her perfectly 
suitable for her owners’ extensive trade to Australia, the 
River Plate, and the Cape, and besides being constructed 
to pass Lloyd’s highest c she fulfils the Board of Trade 
requirements for a first-class passenger and cargo steamer. 


On Wednesday, the 26th ult, the s.s. Kelvinside, 
recently launched from the Soe yard of Messrs. 
Short Brothers, Limited, Sunderland, for the Glasgow 
Steam-Shipping Company, Limited, went out on trial with 
very satisfactory results, a mean speed of 12 knots being 
easily maintained. Her dimensions are as follow, viz.: 
Length, 364 ft.; breadth, 46 ft. 1 in.; and depth moulded, 
27 ft. 3in. The engines and boilers have been supplied 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, the cylinders being 25 in., 41 in., 
and 68 in. in diameter, with a stroke of 48 in. Two large 
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steel boilers supply steam at 180 Ib. 
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The Success, torpedo-boat destroyer, built and engined 
4 Messrs. Doxford and Sons, Sunderland, carried out on 

hursday, the 27th ult., at Portsmouth, her three-hours’ 
30-knot full-power trial quite satisfactorily. She had 
254 Ib. of steam in her boilers, and a mean air pressure of 
5.7 in. The indicated horse-power was » and the 
mean of six runs over the measured mile showed a speed 
of 29.908 knots, while the mean speed of the three hours 
was 30.023 knots. 


_ On Thursday, the 27th ult., the Flensburg Shipbuild- 
ing Company launched from their yard as twin- 
screw nger and cargo steamer for the Deutsche 
Oatafrika Linie, Hamburg, which before leaving the ways 
was christened Biirgermeister by the Birgermeister of 
Hamburg. The vessel is built in accordance with the re- 
ss of the German Lloyd’s, and her ‘Er 
imensions are as follow: Length over all, 425 fb; 
between perpendiculars, 410 ft.; breadth extreme, 48 ft. 
2 in.; depth moulded, 31 ft. Carrying capacity, 6000 
tons. Her gs will be 134 knots, and she has two 
triple-expansion engines indicating an te of 3600 
horse-power. The cylinders are 24 in., 39 in., and 665 in. 
in diameter by 48 in. stroke. There are three boi 
each 13 ft. 9 in. in diameter, 19 ft. 5 in. long, design 
fora working pressure of 1851b. per square inch, and 
fitted with Howden’s forced draught. 








CaTALoGurs.—Messrs. Walker and Hodgetts, Limited, 
of St. Simon’s Electrical Works, Salford, have sent us a 
copy of their new catalogue of dynamos and motors, and 
electrical plant generally.—The General Electric Com- 
pany, Limited, of Queen Victoria-street, E.C., have just 
published ‘‘P” section of their general catalogue. This 
section has relation to the “‘ Byng-Hawkins” multipolar 
dynamos and motors, to alternating-current machinery, 
and also includes particulars of a number of different 
om of steam engines suitable for driving electric plant. 
—The Endolithic Manufacturing Company, Limited, of 
614, Fore-street, E.C., have sent us specimens of their 
name-plates and switchboard labels made from ivory, 
bone, metal, and other material.—We have received from 
Messrs. Royce, Limited, Manchester, a copy of their 
stock-list of two-pole and also of multipolar dynamos and 
motors.—The British Electromobile Company, Limited, 
of 4, Bloomsbury-place, W.C., have just issued their 
catalogue for 1902. A fairly complete description of the 
cars supplied is included in the letterpress, and many 
different types of vehicle are illustrated. We note that 
the firm make provision for housing, cleaning, and main- 
taining the cars and batteries, at a rate of 150 guineas per 
car oa year.—We have received from the British Thom- 
son-Houston Company, Limited, of Rugby, a copy of a 
pamphlet just issued relating to motor-etarting rheostats. 
—The Blake and Knowles Steam Pump Works, Limited, 


of 179, Queen Victoria-street, E.C., have issued a special 
catalogue of pampe ar’ for driving by electromotors 
or by belting. ‘The catalogue is excellently illustrated, 


and the special points of each design are fully set forth 
in the accompanying letterpress, — Messrs Graham, Mor- 
ton, and Co., Limited, of Leeds, have just issued a cata. 
logue concerning their automatic ash-discharger intended 
for removing the contents of the ash-receivers used with 
water-tube boilers. Illustrations are given of the apparatus 
as fitted at an electric light station, but the information 
given in the accompanying letterpress is somewhat meagre. 





Ratts ror Lonpon Execrric Tramways.—The High- 
ways Committee of the London County Council have 
received tenders for the supply of about 3250 tons of 
track-rails, 1850 tons of slot-rails, 670 tons of conductor- 
rails, 125 tons of fish-plates, 155 tons of sole-plates, 
together with the bolts and nuts and other accessories 
required in connection with the reconstruction, for elec- 
trical traction, of further portions of the London County 
Council tramways. Tne tenders were as follows: P. and 
W. Maclellan, Limited, Glasgow, to be manufactured by 
the Société Anonyme des Acieries D’Angleur, Tilleur b 
Liege, Belgium, 41,7097. 10s. 10d, or, with spesial loc’ 
nuts, 41,742. 4s. 4d.; Bolling and Co., London, to be 
made in b age yor Germany, 42,8977. 10s.; Edward Le 
Bas and Co., London, to be made in Ougree Works, Bel- 
gium, 42,935/.; P. and W. Maclellan, Limited, Glasgow, 
to be made at the Barrow Hematite yg ps Works, 
50,4637. 15s.; Bolckow, Vaughan and Co., London, made 
at the company’s works, 51,188/. 8s. 9d.; Walter Scott, 
Limited, Leeds, made at Leeds Steel Works, 52,5877. 10s., 
J. F. J. Peeters and Son, London, to be made at the 
firm’s works, 58,3817. 5s. It will be observed that the first 
and third tenders are for rails made in Belgium, and the 
second for rails made in Germany, while the others are 
for rails of British manufacture, and that the difference 
in price between the highest of the first three tenders and 
the lowest British tender is 7500/., while the difference 
between the lowest of the British and foreign tenders re- 
spectively amounts to 8700/.—equal to about 18 per cent. 
The Committee state that the quantity of rails specified 
for in the tenders under consideration would, at the 
rate to be paid under the contract recently entered into 
for the supply of the rails required for the Tooting, &. 
lines, cost about 59,0007.; but in that case it was decided 
only to accept tenders for rails of British manufacture. 
The tender of Messrs. P. and W. Maclellan is the lowest, 
and their pro’ as regards time for delivery—namely, 
615 tons within 14 weeks from receipt of order, and 228 
tons per week afterwards, are satisfactory : and the com- 
mittee recommended that their tender for the supply «f 
rails, &c., with ee lock - nuts, for the sum of 
41,7421. 4s. 44, should be accepted. 
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ELECTRICAL APPARATUS. 


1017. The British Thomson-Houston Company, 
Limited, London. Jz’ S. Mordy and W. Le R. Emmet, 
Schenectady, N.Y. S.A.) 

{5 Figs.] January 15, 1901.—This invention, according to the 
title of the specification, relates to improvements in electric trans- 
formers, but the first claim is broadly for ‘‘ means for generating 
a field, and a metallic structure so located in respec’ to 
such field that electromotive forces will be generated in it, the 
conductor being turned back upon itself, so that the electro- 
motive forces generated in it mutually oppose and neutralise each 





other.” In an apparatus described the means for generating the 
ee field are electrical and produce a varying field within a 
high-tension transformer, the “‘ metallic structure” being a hollow 


electricity conductor containing part of a circulating body of | Arc 


water used for keeping the transformer cool. The water pipe is 
wound between the coils of the working conductor and is preferably 
flattened and under such head of water thet it is kept 
expanded into rigid contact with the coils, the object beip 
prevention of internal vibration in the apparatus. (Accep 
January 22, 1902.) 


25,388. The British Thomson-Houston Com) A 
London. (H. Geisenhoner, Schenectady, N.Y., 

U.S.A.) ic Fuses. [7 Figs.) December 12, 1901.—This 
safety fusible circuit pep ood comprises a cartridge-like casing, 
having a longitudinal bore which is crossed at one or more points 
by the fuse wire. The fuse wire may cross the bore at three points, 
and heat conduction therefrom may be arranged to be greater at 
the outer crossings than at the centre crossing in order that the 
wire may fuse, forming an arc first at the centre crossing, the air 
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expanded by this first formed arc serving to extinguish (by blow- 
ing out) the arcs on each side of it and immed y subsequently 
formed. The outer casing for the fuse ‘‘cartridge” is open to 
air, but is so shaped that any flame or incandescent matter 
ejected from the “cartridge” will be cooled to below incan- 
descence temperature before it can leave the casing. The first 
claim is for ‘‘ a fuse compriging an axially perf 
carrying fuse terminals, and a fuse strip connected to said ter- 
minals crossing the perforation.’ It is the strip that crosses the 
perforation. (Accepted January 29, 1902.) 


25,810. A. Just, Vienna, Austria. Glow Bodies. 
December 17, 1901.—Glow bodies according to this invention are 
of compound kind, comprising both metallic and electrolytic con- 
ductors, the electrolytic conductor being a nitride, preferably that 
of boron or silicon, and the metallic conductor comprising pre- 
ferably metallic boron or silicon with carbon. The proportion of 
metallic boron or silicon present in the glow body, and there- 
fore its resistance, is determined by the extent of time over 
which the glow body is made to endure a heating at a tem- 
perature greatly exceeding that at which it is to be used, the 
nitride becoming reduced by carbon derived, it may be, 
from tar employed in cementing together the ma from 
which the glow body is made. A glow body — to this in- 
vention is made from 55 parts of boron or silicon nitride, 3 parte of 
metallic boron or silicon, 2 te of ous carbon, and 40 
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carbonised, after which it is heated electrically at an exceedingly 
high temperature in vacuum until its resistance is reduced to the 
desired sum. (Accepted January 29, 1902.) 


24,511. A. Bainville, Nanterre, France. Storage 
Electrodes. [13 Figs.) December 2, 1901.—Storage 

battery electrodes acco: to this invention are made of 
straight or helically ribbed or rod pasted or not in the inter- 
stices between the ribs, and preferably containing a conducting core 
of aluminium. The ribs may be of various cross section, and may 
radiate directly or tangentially. One type of compound electrode 














comprises vertically-d short lengths of aluminium cored 
rods having directly radiating ribs, and made by squirting and 
pegs faye on to a continuous length of tinned aluminium wire, 
from which completed conductor short lengths are then cut, the 
exposed aluminium at the ends of the short lengths being pro- 
tected by a capping of lead burnt on to the lead casing the 
aluminium. (Accepted January 29, 1902.) 


23,381. The British Thomson-Houston Company, 
ited on. (H. Geisenhoner, Schenectady, N.Y., 
U.S.4.) End-Play Devices. (3 Figs. November 19, 1901. 
—This invention provides a device for causing end-play in a shaft. 
The shaft is given a tendency to bear towards one end, and at 
that end there is an eccentric thrust-taking wheel or roller 
pressed against the shaft end by an adjustable spring. The 
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invention may be used to prevent annular scoring of bearings or 
commutators. The first claim is for ‘‘an end-play device for 
rotary machines comprising a cam pivoted on an axis out of line 
with the axis of revolution of the machine and in position to 
engage the rotary element when shifted endwise.” It is the 
e ce! device that comprises the cam, &. (Accepted Janu- 
ary 29, 1902 ) 


23,378. The British Thomson-Houston Company, 
Limited, London. (R. Fleming, Swampscott, Mass., U.S.A.) 

Lamps. [5 Figs.) November 19, 1901.—A differential arc 
lamp for use on alternating-current circuits in which the amperes 
are maintained at a constant mean, according to this invention 
com’ a spring which is used for suspending one of the 
elec po meagan | reacting actuating device which controls 
the arc striking and governing apparatus, the other reacting por- 




















tion of the same conveniently comprising two armatures balanced 
by means of a pivoted rocker provided with balance-adjusting 
means. It is stated that by balancing the two armatures a 

series magnet is not lee meg so that the series turns on 
the electro-magnet can be reduced to a minimum, thus raising 
the power factor and efficiency. Some details are described, one 
claim as follows: ‘‘In an arc lamp an electro- et spool 
of moulded composition.” (Accepted January 29, 1902. 

5165, Siemens Brothers and Co., Limited, London, 
and M. Hird, Chariton, Kent. Rheostat Switch. 
{8 Figs.) March 11, 1901.—This switch ‘‘for varying electrical 
resistances” com) two sets of resistance contacts, one set 
for units of com ively small value, and the other set for 
units of comparatively large value, the two sets of contacts being 

for th of bringing the resistances into circuit 

by means of two constituting a ‘“‘Geneva stop” 
Saltereaties oa ya Pog — segue e hed 
ions 0} gear (the actuating whee used for 

the conta of a mens, ps yy ny pee ped 
larger number of en; ions of the gear is ui ‘or 
eee tt eal be seen that if the 

are similar and 


of the whole number of smaller resistances included in circuit for 
each engagement of the gear, the switch will serve to increage 
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or decrease the total resistance in circuit between the available 
minimum and maximum, progressively in units of the smaller 
value. (Accepted January 29, 1902.) 


17,194, The British Thomson-Houston Com 
Limited, London, (R. H. Read, Schenectady, N.Y..U-82} 
Arc-Light jes. [3 Figs.) August 27, 1901.— 
light electrodes according to this invention comprise metallic car- 
bides. The carbides may be as a coring in or as a con- 
stituent of the electrode rod. Carbides having the least avidity 
for moisture are preferred, but when carbides of highly hygro- 
scopic character, such as calcium carbide, are used, wax is em- 
ae ge for waterproofing the rods. Calcium carbide may be used, 
but with difficulty, aluminium carbide being preferred because of 
ite pom me non-hygroscopic character, and the whiteness cf 
the resulting light. It isstated that a good arc a quarter of an 
inch or more in length can be maintained with an expenditure of 
energy not exceeding 50 watts. (Accepted January 29, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
6155. M. Foidart, Antwerp, Belgium. Explosion 


Engine. (2 Figs.) March 11, 1901.—According to this invention 
an internal combustion engine is exhausted into a partial 
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vacuum, and air is admitted to the cylinder to displace the pro- 
ducts of combustion as soon as the exhaust valve is opened. 
(Accepted January 29, 1902.) 








MILLING AND SEPARATING MACHINERY. 


22,957. W.P. Thompson, Liverpool. Centrifugal 
Separators, [1 Fig.] December 15, 1900.—This separator for 
— the deposition of fine solid matter from gaseous fluid in 
which it is suspended comprises a cylindrical body having a tan- 
gentially arranged entrance passage at its upper end for the fluid, 
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an inverted cone-sha) collecting chamber at its base with 8 
dividing arrestor iat be bearing a conical diaph with the oped 
removed, means for poe cps J the cone-shaped of a 
dust, and an internal shield shaped as a frustum of a cone : 
guarding the orifice provided for exit of the cleansed gascow 
fluid at the top of the cylinder. (Accepted January 29, 1902.) 
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parts of coal tar diluted with xylol. mixture is 
until it is of the consistency of dry sand, and is then moulded and 





resistance are equal to one another, and each equal to the sum 
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DIE-FORGING,—No. XVII. 
By JoserH Horner. 

A coop deal of preliminary work may be done 
on the anvil in die-forging. Some illustrations 
which bear on this have been incidentally noted 
in preceding articles. But we may now profitably 
devote an article specially to the consideration of 
these matters. 

In shops which ‘are not committed wholly to a 
complete system of die-forging, the methods of the 


Fig.528. 








| versus semi-automatics, and of milling versus plan- | 
|ing. It is borne out by experience that a semi-auto- | 
matic, or even a plain turret lathe with no auto- | 
matic motions, and therefore requiring constant | 
attendance, is better for the general work of some 

shops than the more perfect types of machines. It 

is ae certain that planing and shaping are not yet, 

and probably never will be, displaced by milling for | 
some kinds of jobs. For the same general reasons | 
we hold that the perfect methods of drop-forging | 
are not so well adapted to some shops, dealing with | 
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Fig. 567. Figq.658. 















































die-forger and of. the general smith overlap. 
Though this does not constitute a perfect system, 
it is in some cases the best on the whole for the 
average shop. The men who are accustomed to 
scheme dies regard such transitional methods as 
compromises merely—half-and-half . devices—for 
which they entertain something: like contempt. 
But it is a broad and :open question whether fac- 
tory managers are not in these as in cognate cases 


better judges of. the appropriateness or otherwise 





moderate quantities of similar pieces, as a combina 
tion of hand-work with die-work is. f 
In the general shop the smith must be a good 
craftsman, and the drop-forger would not be quali- 
fied to take his place.. The pieces which are re- 
uired identical-in form are not sufficient to warrant 
the displacement of the craftsman. But by avail- 
ing himself of: methods partly done on the anvil and 
partly under the power hammer, and of appliances 
suited to these, he is able to lessen costs and insure 





of methods of their own adoption than outsiders can 
possibly be. Parallel cases are these of automatics 


uniformity in his work. The writer remembers the 
time when a’ die ‘of ‘any “kind, ‘excepting simple 








swages and hexagon dies for bolt heads used under 
the bolt Oliver, and the Ryder forging hammers, 
was a rara ‘avis in the engineer’s smithy. It is 
interesting to recall the slow introduction of these, 
and the displacement of the ancient Olivers by steam 
and other forging hammers and machines, hot and 
cold iron saws, &c. But many of the devices that 
were used twenty years or more ago survive, and 
suitably supplement the work of the modern dies. 
It is well therefore to give some little attention to 
these here, lest the idea should be formed that the 
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work of die-forging necessarily means a displace- 
ment of earlier and still common methods employed 
in the craft of the smith. ; rail 

Five operations in the performance of which the 
smith can be very much aided by power hammers, 
without any expensive outfit.of dies, are—swaging, 
bending, punching, welding, and cutting-off. 

.Swaging is the commonest operation of the 
sinith working at the anvil, as it is of the die-forger, 
many illustrations of which have occurred in the 
examples of work given in these articles. Every 
piece of work in which a larger section is reduced 
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by hammer blows to a smaller one is a case of 
swaging. This isa laborious operation when dif- 
ferences in diameter are great, if done on the anvil, 
where it is often preceded in the case of flat work 
by fullering in slow detail. If performed under a 
as hammer, using the same or similar swage 

locks, the labour and time expended are much 
lessened, and this alone will often make the differ- 
ence between producing a forging at one heat or 
two. Under the dies, slow or rapid swaging down 
will make the difference between getting only one, 
or two, or three forgings off a bar at one heat. 

The most familiar example of rapid swaging in 
the smithy, apart from the power hammers, is the 
Ryder forging machine. In this a series of four or 
five pairs of swages are in constant and rapid 
operation, the lower being stationary, and the to 
ones being driven by an overhead eccentric shaft 
which runs at from 800 to 1200 revolutions per 
minute. A variety of forms are forged in these, 
working the piece through successive dies from one 
end to the aes: the last pair severing the piece. 
With this last exception, the processes are essen- 
tially swaging by hammer blows, and formative. 
Bolts and pins with hexagonal or square heads are 
drawn down from bar of the size of the larger end, 
by passing them through a succession of dies in 
which the reduction is effected by easy stages. The 

peration is precisely like that performed in com- 
mon swages on the anvil or between spring swages, 
but the work is concentrated into a few seconds. 
The Ryder hammer is a most efficient machine for 
a considerable range of work, in which reduction in 
dimensions has to be performed rapidly and accu- 
rately ; and it combines provision for producing 
collars and lengths to precise dimensions by setting 
the end of the work against adjustable stops. 

The smith, therefore, has four methods of reduc- 
tion open to him: that between the anvil swages, 
with a pin or stert to the lower one, to fit in the 
anvil, and a handle embracing the upper one, or 
forged with it; the spring type; the forging hammer; 
and the die blocks. Also, the anvil type of swage is 
often fitted directly to the anvil and tup of the steam 
hammer or drop-hammer, and spring swages are 
operated under the hammer held loosely in the 
hand, or else hinged to the anvil or hammer fram- 
ing, to be swung aside when not in use. 

Swaging is an operation that can be performed 
to any extent. There is no limit, save that of con- 
venience, to the amount of reduction which can be 
imparted to a bar. Hence it is, whenever econo- 
mically practicable, preferred to upsetting, or to 
welding. Either of the latter may, under certain 
conditions, injure the metal; swaging cannot do so; 
on the contrary, metal is improved thereby. 

Swagingis usually understood to mean the re- 
duction of sections which are either circular or 
rectangular. Reduction of large flat areas and of 
irregular forms is commonly termed fullering. 
Swaging is done with smooth-faced tools; fuller- 
ing with round-faced ones. The difference, how- 
ever, is rather one of terms, since in each the task 
is that of working down toa smaller section from 
a larger. Fullering is a laborious process on the 
anvil. In die-forging rapid reduction under the 
power hammer takes its place, usually without any 
preliminary setting-in with round-faced tools. 

Necks are formed in forgings under the hammer 
by a process akin to fullering, using a spring tool 
like Fig. 528. This operation may also be done 
preliminary to fullering down. Work should 
never be nicked with a cutting tool in the forma- 
tion of shoulders, because that severs the fibres; 
whereas at the basis of the art lies the essential 
condition of continuity of grain. This is illustrated 
in Fig. 529, in which a bar is supposed to have 
been swaged down in steps from the largest 
diameter, and examples in previous articles have 
been so treated to preserve continuity and avoid 
severance. 

When reducing flat surfaces under the power- 
hammer, for which the tup would be too broad, a 
tool (Fig. 530) which fulfils the function of the 
flatter on anvilwork is used, Instead of a withy 
handle it has a porter bar. This is generally em- 
ployed for the work of rapid reduction of flat 
surfaces without prelimi fullering with round- 


faced tools, the smith shifting the flatter between 
the hammer blows along the surface to be reduced. 
In this way webs between bosses are drawn down. 
A particular instance of drawing down, which is 
common in the smithy, is the tapering of work, 
either in the shank type of formation, or what we 


common swages on the anvil or under the hammer, 
and in dies; the second is often performed with 
a special tool (Fig. 531) when it is not done 
in dies. A smith will frequently produce an 
approximate taper by shifting the work under the 
hammer, so drawing it down gradually, and in that 
case also the tool in Fig. 531 is used for imparting 
the finished bevel. The action is clear from the 
next diagram (Fig. 532), where the tool section is 
seen at A, and the bevelled piece at B between 
the tup and anvil. Tools of this class are kept in 
various sizes and angles for different jobs. 

Bending is an operation that is done on the 
anvil with various aids, employing either simple 
leverage or hammer blows, or by combining the 
two. The anvil edges are used, or bending blocks 
are made to fit into the square holes. In other 
instances bending is done on an appliance attached 
to the levelling blocks which are employed in the 
shop for general purposes. In some cases work 





will be begun in these appliances and finished in 
dies under the hammer ; in others the process will 
be reversed, the die work being done first, and the 
bending subsequently. 

A device used for simple bending under the 
steam hammer, without any aid from blocks, is 
this: The bar to be bent is laid upon the anvil of 
the power hammer, and the tup brought down 
tightly on it, holding the bar as in a vice, leaving 
the end which has to be turned down free. This is 
then hammered against the edge of the anvil by the 
smith or striker. The operation is speedy, and 
the results accurate enough for many purposes. 

A common device is to employ blocks of various 
forms for the work of bending over, the bent form 
assuming that of the templet block. In a very 
simple one, a recess is cast in a block fitting by a 
tang into the smith’s anvil, or into the swage- 
block. Into this recess an end of the bar is in- 
serted, and the free end is pulled round with tongs 
or by hand. This is, however, a device of limited 
application, not only by reason of the fact that the 
number of bends so obtained is limited to one, 
or two at the most, but also because bars, 
after bending, do not retain their exact dis- 
position, but are liable to spring back, and so 
require some subsequent correction. At a more 
advanced stage, therefore, the coercion of a wedge 
is made to retain bars in the position into which 
they have been bent (Figs. 533 to 535) ; and this is 
a device also employed in shops which have few 
power appliances. Here a bar A for a tension- 
rod attachment has been formed as a straight 
length, with a central boss, and is now bent round 
on the block B by hammering. The block re- 
sembles in general outline the former, over which 
forked ends are bent and set over ; but in this case 
the strap C and wedge D are added to retain the 
forging in place during bending, in the absence of 
a length of rod to hold by. The block and its 
fittings thus become rather specialised, a hole 
having to be cast through it for the wedge, and holes 
cut in the strap. Large quantities of work are 
done in this way, and with almost absolute pre- 
cision; and it is probably the most economical 
device to make and use when but a few pieces of 
the same form and size are wanted. 

Another case of bending is shown in Figs. 536 to 
538, being that of a pawl used in hoisting gear for 
crabs, derricks, &c. The flat portion is swaged 
down from the size of the bossed end, and then 
cea in the lower die A, and the top one, B, held 

y a single handle, laid over it. When coerced by 
B, the block C is driven down with the hammer, 
drawing the pawl along as it bends. The end a is 
afterwards turned over against a block, the bend- 
ing, which is but slight, not being indicated. 

ut in any shops which are provided with forg- 
ing presses, either of hydraulic or other types, it is 
much easier to attach bending blocks directly to 
the presses, and bend the work with a single 
squeeze into the shape of the blocks. The hammer 
or press scores in greater rapidity of action. To 
take a simple illustration—that of page at right 
angles, it is very easy to rig up a block on any 
press or hammer like Fig. 539, by means of which 
an end can be turned down at a right angle by a 
single squeeze, or by the slow descent of a tup. 
This, too, may be preparatory to or supplementary 
to the work of forming dies. It would ” suitable 
in the case of some forgings shown in previous 
articles; and it is a — method to adopt in. the 
_ of articles like Figs. 540 and 541, and many 
others. 
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may term the flat bevel. 


Fig. 542 illustrates an example in which two 


bendings take place at right angles with eact 
other for i a bar mae a Phen. mel to fone an 
eye, the mandrel or the bar being properly secured, 
The horizontal ram A comes along first and turns 
the bar from the vertical into the horizontal pogj- 
tion, after which the vertical ram B comes down 
and completes the work. This, of course, requires 
the use of a two-ram press. 

There is another form of bending—that of a flat 
bar into different planes, usually at right angles, 
The twisting fork of the smith is a proper tool to 
use. The forked end embraces the flat of the bar 
and the smith pulls it round. The setting may ried 
finished in dies, or the entire operation may be 
done in dies, as the bending is done in previous 
figures. Cases in point are hangers of flat bar, in 
which the faces for attachment stand at right 
angles with the hanging portion ; and some brake 
treadles, in which the expansion for the foot stands 
at a right angle with the flat of the lever. 

The smith does a good deal of bending over the 
swage-block, the holes of which supply a good 
‘* purchase ” for bars of different dimensions. It 
is easy also to rig up various blocks on the swage 
block for numerous functions; and, of course, 
swaging of work to round, square, or hexagon 
shapes is done between the numerous recesses cast 
round the edges of the block, and top swages held 
with a rod or stick. 

Bending often involves upsetting as a preliminary 
ee because the act of bending extends the 
fibres, so reducing the cross-section. For reasons 
stated in a previous article, upsetting, except toa 
limited extent, is not to berecommended. By com- 
bining coercion with upsetting, or by taking a subse- 
quent welding heat over the portion enlarged, the 
operation may be performed safely to a much larger 
amount. When work is upset as a stage in die- 
forging, a local heat is taken over the section to be 
so treated, and the enlargement is effected by up- 
ending the work, if light, on the anvil, and letting 
it fall heavily thereon, if long ; or hammering it on 
the end, if short. Short lengths may be upset 
under the power-hammer. Heavy work is done 
while laid horizontally, using the swinging blows 
of a suspended monkey. The horizontal ram of an 
hydraulic press is a very serviceable device. 

An example of bending of a different character 
from those just now illustrated is shown in 
Fig. 543, being the formation of an angle-ring, 
instead of by the method of bending a ring of that 
section and welding it. A plain sheet of metal is 
taken, and the ring turned round in one heat, in 
one stroke of the plug. The ring is centred in a 
recess in the bottom block, so that it cannot be 
forced into a position eccentric with the plug by 
the act of bending. Only steel is capable of 
enduring such treatment. 

Punching is an operation which is often done on 
the anvil, but it is performed much more rapidly 
under the hammer, even though the common 
punches of the forge are used, handled with iron 
rods or withy sticks. To ensure more perfect 
guidance and control, the punches must pass 
through plates or blocks which are attached to the 
dies or form part of them. 

In the formation of holes the drift fulfils an 
equally important function. By whatever means 
a large hole is first formed, it will not -be left 
parallel and true. If punched, it will be tapered ; 
if formed by bending and welding a strip round, 
the interior will be of irregular shape. It has to 
be corrected, therefore, in most instances. This is 
done with the drift, which is hammered through or 
forced through. The smith has to correct the outer 
portion and make such correction alternate with 
the driving in of the drift, twice or thrice. The die- 
forger does it but once, because while the drift is 
being driven through, the outside is coerced, and 
held by the dies in which it is enclosed. — 

Welding is an important operation, filling a large 
place in forged work, that performed in dies in- 
cluded. Some examples of forgings have been 
given in previous articles in which welding has 
been involved. The following remarks will bear 
specifically on the kinds of welds that occur in 
these, and on the character of the blocks used. 

The commonest weld, of course, is the sca: ed. 
This is the one which is adopted when possible in 
preference to any others, since it has the advantage 
of being very easily made, and being very safe by 
reason of the area of the surfaces in contact, and 
by the facility which it affords for making a neat 
finished joint. With regard to the question of area 





of surfaces in union, it is proper to remark that too 
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much importance must not be attached to this con- 
dition. It is a fact that if a butt joint is made in a 
perfect manner, it is as safe as a scarfed one ; and 
in the latter case a very long joint is not at all 
likely to be so sound as a shorter one, because 
there is not the chance to close the entire surface in 
a perfect manner as there isin a smaller one. So 
that in speaking of the general superiority of 
scarfed joints, this applies to those of reasonable 
length only. There is no hard and fast shop rule 
for the lengths of such joints, but the illustrations 
here given show examples of suitable proportions 
for the work on which they are formed. 

The wrong way to make a scarfed joint is to bevel 
the joint faces without upsetting (Fig. 544 A), and 
to make the faces concave instead of convex. A 
joint made like A allows nothing for finishing ; the 
bar when smoothed would be reduced in area as at 
B. The right way is to upset and impart consider- 
able convexity (Fig. 545). Upsetting is necessary 
on all ends in order to give sufficient material to 
permit of hammering to a joint, and of swaging 
down and finishing neatly afterwards. The amount 
of this is shown in suitable proportion in the illus- 
tration. Convexity is necessary, or at least desir- 
able, in order that the dissolved oxides and any solid 
dirt shall not be enclosed in the middle of the joint, 
as would occur in closing concave faces, but shall 
be squeezed out from before the closing faces. The 
scarfed joint is more favourably shaped for the 
latter than the butt (Fig. 546), and it is therefore 
in that respect one which is more reliable in the 
hands of average workmen. 

The scarfed joint is made in various ways. 
When done on the anvil, the heated bar is held 
across the edge of the anvil at any angle which 
happens to be convenient; perhaps one of about 
30 deg. is as handy as any, and the end upset 
with a hammer alone if the bar is small, or with a 
fuller struck by a sledge if heavy. The grooves 
formed by the fuller must be removed by the 
hammer to present a smooth surface. When both 
opposed faces are prepared in this way, a welding 
heat is taken over each, and a few light blows with 
a light hammer close the weld. Heavy blows 
follow, but if given at the moment of making the 
weld, they would do harm. The rest is a matter of 
finishing only, for no amount of hammering after 
the first few blows would make a good joint of a 
bad one. 

Away from the anvil, and under the hammer, 
scarfing is done by means of the flat tool shown in 
Fig. 530, or by others which much resemble it, 
operating as in Fig. 547. 

Some forms of scarfed joints for welds in dif- 
ferent objects in which the principles just laid down 
are embodied are shown in Figs. 548 to 550, being 
those of rings and of a stem to a bridle. Flat 
welds are shown in Figs. 551 and 552, being lumps 
dabbed on for a boss and for a solid webbed crank. 
The welds in Figs. 548 to 550 are made by hand or 
in dies. Dies used for welds are very simple. 
Fig. 553 illustrates a hanger forging which is 
welded at both corners simultaneously in the block 
in Figs. 554 to 556. Figs. 557 and 558 illustrate 
similar welding blocks for other angles for one 
weld only. A point to observe is that the blocks 
fulfil two functions—that of welding and ensuring 
the due relations and angles of the pieces, so that 
though welds could be made away from the dies, 
and the latter used for correction only, it is better 
to make them perform both duties. The welds 
made are of the scarfed form, rather short. 
Fig. 549 can be welded in a die, having a recess of 
the proper curve, and Fig. 550 in one having a 
recess of the form of the finished ring and stem. 

Fig. 559 is a handy rig up fitted over the anvil- 
block or base of the steam hammer. Its use is in 
setting down a shoulder against a vertical part, or 
in welding pieces that might become displaced. 
If the effect of the hammer blows were to drive the 
work to one side away from the hammer, it is 
prevented from kicking away by the internal 
shoulders. 

_ Another important detail is that of cutting off 
finished work and rough bars to length. In 
several instances which have been illustrated, the 
— is pm aknae end of the bar, which serves 

a porter until the forging or forgi which can 
be produced from it one Senda aaa aa off in suc- 
cession. But in others the pieces are cut off first, 
and heated singly, with or without the welding 
on of a porter bar. Methods by which these are 
cut off all alike without measuring each one are 


The cold sett (Fig. 560), which is either trian- 
gular, or modified as at A, is in constant use under 
the steam hammer. It is employed similarly to 
the hot sett, but it forms a nick only round the 
bar (Fig. 561) which is being rotated on the anvil 
under the sett. Having a sharp nick, the ready 
severance of the bar is effected by striking it over 
the edge of the anvil. This may seem a slow 
process from the mere description, but it is per- 
formed rapidly. The length is obtained by 
measurement, using calipers, or a notched gauge, 
or a rule. The hot-iron saw is more rapid, and 
leaves a clean-cut face, while the adjustable stop 
fitted to the saw determines the length. 

A measuring appliance for the anvil is shown in 
Figs. 562 and 563. The piece A is stepped into 
one of the holes in the anvil, and the distance of 
the plate B therefrom is adjusted by two nuts, one 
on each side of the piece A, to give the length re- 
quired, which is nicked round on A. 

An appliance for attachment to the anvil, or a 
levelling block, is illustrated in Figs. 564 and 565, 
in which an angle bracket A is made adjustable for 
length ona base B, and the work is nicked or cut 
off on the sett C, fixed at one end of the base. 
These, variously modified, are used for cutting off 
any number of pieces to the same lengths. 
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In 1802 there was passed an Act (42 Geo. 3, c. 73) 

to regulate labour in factories, entitled ‘‘ An Act 

for the Preservation of the Health and Morals of 

Apprentices and others Employed in Cotton and 

other Mills and Cotton and other Factories.” This 

was the first of the Factory Acts, and on it was 
built up, in the rather haphazard fashion so dear 
to English legislatures, a large body of statute law 
contained in various Acts from 1802 to 1867. The 
result was a chaos of conflicting rules, contradictory 
decisions, and exceptions, such as might gladden 
the heart of the most determined opponent of 
codification. From this chaos sprang a Royal 

Commission, and the result of its labours was the 

Factory Act of 1878, consolidating and amending 

all previous legislation on the subject. The enor- 

mous growth of industrial and other undertakings, 
however, soon outran the prevision of the Legisla- 
ture, and amending and supplementary Acts were 
passed in 1883, 1889, 1891, 1895, and 1897 ; those 
passed in 1891 and 1895 being of considerable im- 
portance. The consequence was that the law as 
regards factories became again a complex and cum- 
brous mosaic work. The second process of disen- 
tanglement has now been effected by ‘‘ The Factory 
and Workshop Act, 1901 ” (1 Edw. vii., c. 22), which 
came into operation at the beginning of the present 
year. This Act consolidates and is a complete code 





the first in the field. 
up the more important changes introduced by the 


in which are printed such provisions of the Public 


particularly applicable to factories and workshops. 


word, are concerned, the factory ins 
but as regards ‘‘ workshops” and ‘‘ work-places,’ 


counc’ 
and a workshop is that any premises in which steam, 


new Act ; the text of the Act itself, with notes to|}do not interfere undul. I 
each section which requires them; and an appendix, | English freedom—the liberty of the subject. 


—_ 149]. In the event of the district council 
ailing in its duties, the Secretary of State may 
authorise an inspector of factories to take steps to 
enforce the neglected provisions of the Act, and 
such inspector can recover the expenses incurred in 
so doing from the district council [Section 4]. The 
district council has also to see to the means of escape 
in case of fire in any factory or workshop, and may 
make bye-laws relative thereto, The duty of provid- 
ing such means is now, in the absence of special 
agreement, thrown upon the owner of the pre- 
mises, instead of on the occupier, as heretofore. 
It is to be noted that for many purposes, including 
the matters just referred to, the London County 
Council takes the place of a district council in the 
administrative County of London. Section 101 of 
the Act will be of public interest, dealing as it 
does with what are known as ‘‘ underground bake- 
houses.” Any bakehouse the floor of which is 
more than 3 ft. below the level of the street out- 
side is deemed an underground bakehouse, and 
may not be used for baking p es unless so used 
before August, 1901. After January 1, 1904, no 
such bakehouse is to be used at all, unless certified 
as suitable by the district council. From the 
Council, however, an appeal lies to a court of sum- 
mary jurisdiction ; so some check is placed on the 
arbitrary exercise of power by district councils. 
Another and an important innovation is made by 
Section 107, dealing with ‘‘outworkers.” The 
occupier of every factory or workshop, and any 
contractor employed by him, has now to keep a 
list, in a form prescribed in the Act, of all persons 
oo by him outside the factory or workshop, 
and copies of the list must be sent both to the 
factory inspector and to the district council of the 
district in which the factory or workshop is situated. 
The district council has then to examine this list, 
and must furnish the name and place of employ- 
ment of every outworker whose place of employ- 
ment is outside its district, to the council oF the 
district in which his place of employment is. 

The provisions of the older Acts as to safety 
have been amended by Section 11, requiring that 
every steam boiler in any factory or po. Be ws 
must have attached to it a proper safety-valve and 
proper steam and water gauges, and must be 
thoroughly examined once every fourteen months 
by a competent person, and a report of such ex- 
amination is to be entered on the general register 
of the factory or workshop. The general register 
is defined in Section 129. The competency of the 
person chosen to report is apparently a question for 
the factory inspector. Locomotive boilers are ex- 
pressly excluded from this section. 

Neither of the books in question here has any 
remarks on the general tendencies of the new legis- 
lation, both authors preferring to confine them- 
selves to less debateable ground. But some food 
for reflection may be found in the extension of the 
provisions relating to sanitation, safety, hours of 
employment and overtime. In textile factories 
where the period of employment for young persons 
and women begins at 6 a.M. on Saturdays, it has 
been reduced from seven hours to six, with not less 
than one hour for meals. Overtime for women in 


of the present lawas regards factories and workshops. | some cases has been reduced from five to three days 
The Actis constructed, ingreat measure, on theframe- | in any one week, and from 60 to 50 days in the whole 
work of the old Act of 1878, but it contains many| year. The age at which children can be employed 
new provisions and alters many old ones. Thus it | in a factory or workshop has been raised from 11 to 
renders an addition to the number of text-books on|12 years, and children are not to be allowed to 
the law indispensable, and the two new editions} clean under any machinery while in motion, with 
mentioned at the head of this article are seemingly | the exception of overhead mill gearing. The ten- 
Both books follow the same | dency towards State interference is noticeable, and 
general plan : an introduction, in which are summed | although there is, of course, much to be said on 


both sides, the above instances are creditable, and 
with that palladium of 


Dangerous trades are dealt with by an entirely 


Health Acts, the Truck Acts, &c., which are | new set of regulations (Sections 79 to 85], but, as is 
pointed out in Mr. 
The third chapter of Mr. Austin Evans’ intro-| rules contained in the Acts of 1891 and 1895 are 
duction deals with the powers and duties of district | not repealed, except from a date to be fixed by 
councils under the new Act. It is worth noting | order of the Secretary of State. The provisions of 
that these powers have been considerably enlarged. | the Act with regard to 0 : 
So far as *‘ factories,” in the technical sense of the| extended to ‘‘domestic factories” (Section 112). 
rs have to| Section 115 defines a ‘‘domestic factory” as a 
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ils. The chief distinction between a factory | power is used, and where also the only persons 
employed are members of the same family dwelling 


water, or other mechanical power is used to work | there. 
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ture, which only an expert like Dr. Lewkowitsch 
could undertake. 

The book is divided into three parts. The first 
part contains the general remarks, already men- 
tioned, on the ‘‘ System and Examination of Fats 
and Waxes,” practically a guide to the tables and 
an explanation of the arrangement adopted. The 
tables of this part deal with definite chemical 
compounds—glycerides, fatty acids, alcohols, their 
saponification values, iodine numbers, &c., elaidin 
tests, oxygen absorption, &c. The second part is 
headed, “Fats, Oils, and Waxes, and the Com- 
mercial Products Derived Therefrom,” and contains 
a splendid compilation of the properties of these 
substances in tabular form. This constitutes the 
chief portion of the volume, in which many new 
observations are systematically recorded. Any alpha- 
betical arrangement was out of the question ; but 
the table of contents and the index will enable the 
analyst to find what he is looking for without any 
waste of time. The third part brings further 
tables of general utility for the chemist ; compari- 
son of temperature scales, specific gravities and 
percentages of hydrochloric and sulphuric acids, of 
salt, alcohol, &c., tables which may be found in 
any chemical pocket-book. But those twelve pages 
do not add much to the bulk of the book, and they 
are welcome therefore. 

The tables seem to have been carefully revised, 
and they are well printed. A small type has been 
chosen, not to render the book unhandy. The 
type is clear, and a heavy bulky volume would have 
been of little use for constant reference in the 
laboratory. 
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FORMULA FOR THE WEIGHTS AND 
ECONOMIC DEPTHS OF PLATE GIR- 
DERS. 


By Atrrep Fyson, M. Inst. C.E. 
Srincie-Wes STEEL GIRDERS. 


ALTHOUGH much has been written on the subject 
of the weight of plate girders, and there are many 
formule, tables, and diagrams, &c., for estimating 


existence of any general formula which embraces 
in one equation all the varying requirements of 
span, depth, load, and unit strains which occur in 
ordinary practice. 

The formule and tables at present in use apply 
principally to limited conditions of depth, unit, 
strain, or load, and generally some approximation 
has to be made for the unknown weight of the 
girder before its actual weight can be ascertained. 

The following formulz are designed to include 
every condition of span, depth, load, and unit 
strain which can possibly obtain in practice, and 
the expressions which give the weight of the girder 
contain terms which include the unknown weight 
of the girder itself, in addition to the outside or 
useful load on it. The various coefficients em- 
ployed are constant factors throughout for each 
separate formula. An exact solution of the ques- 
tion has not been attempted in the following inves- 
tigations, as the precise theory of the web and its 
stiffeners has yet to be discovered, and uniformity 
in design has to be practised before such a task 
were possible. But there are general features 
which govern the design of a girder which are 
sufficiently uniform in practice to serve as a basis 
for estimating the weights of those parts which 
cannot be treated by theory alone. 

The method adopted in arriving at the separate 
expressions which give the weights of individual 
parts of a girder was to analyse examples of well- 
designed and well-constructed girders in present 
use, and to tabulate the results in a systematic 
manner. If sufficient actual examples could not be 
obtained for the purpose, proper calculations were 
made and quantities estimated for those required 
to supply their places. Curves were then drawn 
for all parts, and the various constants and co- 
efficients used hereafter were deduced therefrom. 
These constitute a set of expressions derived from 
actual practice for those parts where at present 
theory is too obscure or too speculative to justify 
its employment, and where by common consent 
custom has fixed certain more or less arbitrary 
constants. 

Notation.—The following symbols are in feet for 
linear dimensions and tons for weight, except where 
otherwise stated : . 


G 


= the total weight of the girder, including all 
stiffeners, rivet heads, endplates, and the 
effect of its own weight. 

the total useful load carried, supposed equally 
distributed. (This is not to include any 
assumed weight for the girder itself.) 

the distributed load per foot run on girder 
between centres of pressure on bearings, 


Ww 


wil=W. 

= the length of girder over all. 

the length of girder between centres of pres- 
sure on bearings. , 

the effective depth of girder. 


the ratio of length to depth = 4. 


the mean of the unit strains allowed in the 
flanges at tons per square inch (i.¢., if f’ = 
maximum stress per square inch allowed in 
compression, and f” = maximum stress per 
square inch allowed in tension through the 


rivet holes, then f = ff 


oe 


Sa 
i 


Limiting Conditions.—The formule are intended 
only for girders riveted up in the usual way, 
and consisting of plates, angles, tees, &c., the webs 
being solid plates throughout, the flanges or 
booms parallel and straight, and the girder itself, 
considered as a beam, simply supported at each 
end. Each girder is also supposed to be self-con- 
tained as regards its stiffeners, but, of course, these 
stiffeners must be rigidly attached, either at the 
top or bottom, to some floor or deck or other firm 
support. 

Unit Strains.—Whatever may be the unit strains 
employed in the flanges, there will be always some 
loss of the gross area in either flange, as it cannot 
all be considered fully effective. In the compres- 
sion flange, allowance has to be made as for a pillar 
or strut; and in the tension flange, for actual 
diminution of area through the rivet holes. The 
proportion of loss from these causes differs some- 
what according to the widths of flanges, &c., and 
the amount a to vary from about one-quarter 
to one-eighth .of the gross area. Taking a fair 
average would give about one-fifth as the total loss, 
and that proportion will therefore be allowed for. 
Throughout the equations where / is used, it must 
be taken at whatever its maximum amount is to be 
fixed at (the Board of Trade permits 5 tons per 





their weights, the author has no knowledge of the 


square inch on iron, and 6} tons per square inch 








on steel), and no modification is to be made on 
account of the effective area being less than the 
gross area, as that is embodied in the equations, 
with its necessary qualifications. 

Calculation of the Weights of the Separate Parts, 
—For convenience in the following investigations 
the girder is divided into these three parts, and 
each part is examined and estimated for sepa- 
rately : 

(a) Flanges, and their covers and rivet heads. 

(6) Web, and its covers and rivet heads. 

(c) Stiffeners and end plates, with their rivet 
heads, packings, &c. 

In these preliminary calculations the following 
additional symbols are used, and the weight of 
the separate parts is at first assumed as for 
wrought iron and in pounds, 

w! = total load from all causes carried by the 
girder at tons per foot run. 


(w=w+? 


i) 

° = unit strain in tons per square inch in shear. 

jf, = the mean unit strain on the gross area of 
the section of flanges at the centre. 

The weight of the girder itself is taken as an 
equally distributed load. This, although not quite 
true, is generally sufliciently near the truth for 
practical purposes. 

(a) Flanges. 

The en area of a flange at the centre 

w 

8df, 

The weight of a bar of wrought iron 1 ft. long 
and 1 square inch in section being taken at 3} lb., 
5 wl I 


9df, 





in square inches, 


the theoretical weight of the two flanges is 


in pounds. 

In practice the ends of the flange plates are not 
cut off to coincide exactly with the contour of the 
curve of strains, but are made to overlap that curve 
to a small extent, and towards the extremities of 
girders where the strain is least ; there is an excess 
of metal required as a practical necessity. 

These causes will increase the flange weight in a 
proportion which for a general average is about 
one-twelfth more than that which is derived 
from theory alone. This gives a quantity rather 
too small for short girders and rather too great 
for long ones, but it is practically counterbalanced 
by reason of the fact that whilst short girders 
require no covers, long girders require them some- 
what heavier than in the direct proportion of 
length. 

Multiplying, then, the theoretical weight of flanges 
by 1,4, adding the proportion for covers and rivet 
heads, and resolving f, in terms of f — i.e. f= 


“A, the weight of the two flanges, so far as they 


depend on w!, is expressed by 


35 wi 78 
40a f- 


In addition to this there is a quantity not affected 
by w'. It amounts to about 251 in pounds, and is 
accounted for, to a great extent, by the practical 
necessity for maintaining some tangible section in 
the flanges as minimum. : 

The total weight of the two flanges and their 
accessories now amounts to 





pocket TE 
40 af 
Web.—The shearing force at the end of a girder 


-= im and at the centre = O; therefore the mean 
ol l 

shearing force throughout the whole length = a i’ 
ae and 


the average section of metal required is a7 


the weight for the whole length of girder will 


therefore be Swit 
6f° 
This expression gives only the theoretical weight 
of web, and there must be added to it a quantity 
to make it accord with the requirements of practice, 
which demands a tangible minimum section every- 
where. That minimum section varies from } in. 
thick in small girders to 2 in. thick in large ones. 
Referring to the analysis of the existing girders 
before mentioned, it is found that a good approxl- 
mation for the weight of this part of the web—and 


(i) 








one which is not dependent on w!—is an amount 10 
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unds expressed by 11 di. The web alone there- 


es equals 
So? + ai. 
6f° 

Adding to this the proper amount for covers and 
rivet heads and making provision for a quantity to 
distribute the load (which is often in a more or less 
concentrated form) over the web vertically ; the 
total weight of web and its accessories amounts to 

4w! 2 
370 +16 dal. 

Instead of maintaining the symbol f° for the 
shearing strain, it can without sensible error 
replaced in terms of f—the unit strain for flanges— 
by fixing an arbitrary ratio of f°: f. Calling 


f= J _ (and some authorities adopt this ratio) 


the full expression for the web and its accessories 
in terms of f becomes 


sur + 16d! ae 


Web and Flange Stiffeners.—The computation of 
the exact weight required for the stiffeners pre- 
sents more difficulty than does that for ‘the flanges, 
and, to a modified extent, the web. Much uncer- 
tainty prevails as to their precise functions, and in 
the absence of any reliable theory on the subject, 
there can only be taken as safe guides examples 
which have stood the test of time. Probably no 
two engineers would design the stiffeners alike, 
whatever they might do with respect to the flanges 
and web. 

The parts required for stiffening a girder are 
apparently nearly independent of w', and some 
extent to which they are dependent on it has 
already been allowed for. 

By constructing curves of the weights of stiffeners 
for various spans and depths derived from the 
analysis of the weights of existing girders already 
mentioned, it is found that the following expression 
will give their amount in pounds with tolerable 
accuracy and uniformity : 

a1 re mm 

Sah Gai + — ° x «. (iii) 
To substantiate this result three large girders, 
whose webs were from 15 ft. to 20 ft. in depth, 
were speciallyexamined. Treating the web stiffeners 
as beams supporting a load acting on the web, 
whether from wind, or web, or flange pressures, it 
was found that with a unit strain of about 34 tons 
per square inch on the extreme fibres of the 
stiffeners, they would support a total force acting 
on the web of about 4 cwt. per square foot. A 
general expression was then devised, taking those 
conditions as a basis, and it was found to agree 
very well with that given above. This may not be 
conclusive evidence as to the truth of the above 
expression, but it is certainly supporting evidence 
in favour of it. 

The General Formula.—Having now found a 
series of expressions which give the weights of the 
three main parts into which the girders have been 
divided, it only remains to collect the terms (i.), 
(ii.), and (iii.), and to form them into one general 
equation. 


Adding together then 
(i.) Flanges and accessories = aa; + 251. 
(ii.) Web ‘ . mp SMe see 
’ 37 + 
(i) Stiffeners , =, = ©! 46ar4 ‘. 


Dividing the whole by 2240 to bring the amount into 

tons, and multiplying by the coefficient for weight 

“ steel beyond that of iron per cubic unit, we 
ave 


G= " (wi lig +(2 5 \, 30,1 
Bol 7 (a ae gt )+ P+} () 
a een this equation in terms of r instead 


G= _? ful 1/1 30,1 
sion 17 +9) +2(-4 +26) + 042 |. (1a) 


Now, wl = w + o. or the known weight w, plas 


fue, wnknown weight per foot run of the girder 


To eliminate & and express it in known terms, 
the following m j , 
Calling g method is adopted : 


“ee 


ENGINEERING. 
soo = ABZ + = Ks 2 +25)+2 


2500 3 
a=af(w+@)x+rol- 


Af(w+&\k +cl 
m| (. ; one E+ aa : | 


1 
+==0 
5 


L 


equals, if carried on and expanded, a series of the 
following terms : 
G=AwK + ae eek oe aaa 
+A0+20K, MOR + to ie 
Summing this series to infinity gives 
A(wK + ©) 
sede ee se 
== 
Replacing the symbols A, K, and C by their 
proper equivalents, there is now the complete 
weight of a girder, including the share of its own 
unknown weight, given by the following equation, 
in which /?= L1: 


Od Stans (1 +05)+ 941} 


2 — (r +3) ae ee, 


or, expressed in terms of the depth, 


L{7(5+3)+ o(Ete)+ Pest 
G= : Soe a 








2500 L - 
: (3 +9)5 ee 
and each of these is a general formula applicable 
to any length, depth, load, or unit strain. 

The equation in itself is, perhaps, rather formid- 
able in appearance ; but the symbols are all known, 
and their co-eflicients are simple. Considerable 
trouble has been taken to make the terms as few 
as possible; but for so comprehensive a formula 
it does not seem, expedient to decrease the number 
of terms, although for ordinary purposes some are 
of small value. An approximation to the general 
formula, taken between certain limits, is given 
further on, and is one which may be better suited 
for ordinary use. 

In his work ‘*On the Strengths of Beams, 
Columns, and Arches,” written some years ago by 
Mr. (now Sir Benjamin) Baker, is given a Table of 
the weights of wrought-iron plate girders, from 10-ft. 
to 200-ft. span, having a common ratio of depth, 
one-tenth the span ; maximum unit strain 44 tons 
per square inch, and various degrees of loading. 
It is interesting to find that the above equations 
(2), (24) agree very closely with those Tables, the 
difference seldom being more than 5 per cent., and 
often much less. 

Economic depth, or depth of girder which will 
give the least weight of metal. 

From equation (2) we can, by the ordinary rules 
for finding the maxima and minima of a function, 
determine the ratio r which will make G minimum. 
It resolves itself into a somewhat long cubic equa- 
tion, which it is not necessary to give here, but the 
following, within the limits of practicable girder 
construction, is a close approximation to it. Call- 
ing rm the economical or proper ratio of span to 


depth, 
[44 21) tl + 150) 
fmf! = wee > i900) - 100,000 i (3) 
w+ 2b 
1000 








Consequently, the actual depth required is = 
In connection with this formula it will be well 
to note that the curve of weights near the minimum 
amount changes very slowly for some little distance 
on either side of 7. Long plates and angles, &c., 
in the web, although giving less weight for the 
whole girder, may mean greater expense on their 
own account, by reason of increased cost in pur- 
chasing and handling them. This element cannot 
be introduced into the formula, but. must, of course, 
be regulated by experience. Under these circum- 
stances it is, perhaps, better to vary slightly on 
the side of less, rather than greater, depth, than 
that given by 1, above. 

An examination of the formula shows, however, 
that plate girders are generally made far too shallow, 


Approximations to the General Formula.—In 
order to save the labour of working out equations 
@) or (2a), the soggy bs spc range have been 

erived from them. ey give results which are 
nearly the same, but the approximations are taken 
within these limits. Length not to exceed 100 ft., 
depth from one-eighth to one-sixteenth of the 
length, load from about 1 ton up to 5 tons per 
foot run, and unit strain between 5 and 7 tons per 
square inch ; and these are nearly the limits of any 
ordinary girder which is likely to be constructed. 

— 12Ll 5 w/ lr i ee! 

G = ool 7 amm?s * 2) 9(-+5)} 
or in terms of d and W. 

_ BREW cts oe 1 
@ = 70,000 7 {al m00* 3 +e 1) J 
or taking f at 6 tons per square inch, a unit strain 
often employed, 


G = 2% [w {5( stot t)+ 1} +60(¢+ 1) (6). 


For the economical ratio of span to depth 





Pa Ae gi =! 
fn = a/ < ae the required depth = (6) 
or by making f = 6 tons per square inch 


i 8 : l 
Tm 3/— t mae the required depth = (7) 
The following simple formula gives good results 
for the weights of girders of average lengths and 
loadings, where the depth of girder is about 7, the 
length and the unit strain is at 6 tons per square 
inch. When these conditions are observed, it is 
an approximation which can be usefully employed 
in finding the weight of a girder previous to calcu- 
lating its various parts : 

_y, (W+l+ 10) 

G=L a - (8) 

The foregoing equations from (4) to (8) will pro- 
bably be found most convenient for general prac- 
tice. 





(Zo be continued.) 





Twin Screw Torrepo-Boats ‘‘BouRRASQuE” AND 
** RaFA.E.” — These two boats, recently delivered at 
Cherbourg to the French Government by MM. Augustin 
Normand and Co., of Havre, are of the Cyclone unpro- 
tected class. The dimensions are: Length on load line, 
147 ft. 6 in. ; extreme breadth, 16 ft. 7in. The weights 
carried on trial, exclusive of chains, anchors, masts, boats, 
&e., and comprising only torpedoes and torpedo tubes, 
compressing pump, artillery and ammunition, provision 
water for boilers and crew, necessary for steaming 
1020 nautical miles at 14 knots (as determined by an 
8-hours’ preliminary trial), crew and effects, provisions, 
including 4 tons 2 cw. for sundries, amounted to 34.5 
English tons in the Bourrasque, and 39.2 tons in the 


English tons. The full-speed trials, which took place after 
the ordinary preliminary runs on the measured mile, were 
of four hours’ duration, one hour of which was to be run at. 
25 knots minimum, one hour at maximum speed, and the 
next two hours at 25 knots. The one hour maximum 
speed was 31.53 knots for the Bourrasque, and 31.41 knots 
for the Rafale, the mean of the three other hours being 
25.79 and 2620 knots respectively. The boilers are of 
the Normand type, the engines being, as usual, fitted’ 
with feed-heaters, cylinder safety valves, water filters, &c. 





Our Coat ABRoaD.—The foreign and colonial demand 
for British coal in Febru was better than might, Pan 
haps, have been anticipated, in view of the export duty 
of 1s. per ton recently im by Parliament, several of 
our princi foreiga customers having taken larger 
quantities during the month than in the corresponding 
month of 1901. The total deliveries of the month—the 
expresion ‘‘coal” including coke, cinders, and patent fuel 
—were 3,025,363 tons, as compared with 2,771,973 tons in 
February, 1901, and 3,333,664 tons in February, 1900. 
Deliveries exceeding 200,000 tons were made during the 
month to four foreign countries—viz., ny, France, 











Spain, and Italy. ‘These deliveries com as follows 
with the corresponding movement in the correponding 
months of 1901 and 1900: 

Country. | Feb., 1902. | Feb. 1901. | Feb., 1900. - 
% a re tons tons | tons 
Germany .. oe --| 288,011 215,374 308,100 
France Se oe «| 692,063 617,190 721,825 
Spain .. “a e .-| 218,246 260,186 216,782 
Italy .. pa oe .-| 618,819 466,837 | 453,259 








It will be seen that the consumption of British coal is 
still falling off in France, but that there has been a de- 
cided rally in y, while Italian imports are larger. 
than ever. The exportsof coal from the United Kingdom. 
in the first two months of this year were 6,199,137 tons, 
as compared with 6,978,208 tons in the correspondin 





and, in many cases, economy would have resulted 





by making them deeper. 


g. 
period Of 1901, and 6,421,196 tons in the corresponding 
period of 1900, 


‘ale, the displacements being respectively 153 3 and 158 | 
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THIRD-CLASS BOGIE CARRIAGE ON THE ASSAM-BENGAL RAILWAY. 


—— 











SECTIONAL PLAN WITH FEMALE COMPARTMENT. 


THE DESIGN AND CONSTRUCTION OF 
RAILWAY CARRIAGES IN INDIA. 
By CO. F. Bamrorp, Assoc. M. Inst. C.E. 
(Continued from page 304.) 

Tae first, second, and third-class composite 
bogie carriages (Figs. 47 to 52, pages 336 and 337) 
are built on to a 41-ft. underframe, exactly similar 
to that used for the first and second-class composites 
already described. The body of the carriage mea- 
sures 42 ft. 6 in. in length, and the different com- 
partments are arranged as follow : 

The first and second-class lavatories are placed 
at the centre of the carriage and measure 3 ft. 
2} in. by 7 ft. 1#in. The two lavatories are ina 
compartment divided by a diagonal partition wall, 
and in arrangement are exactly similar to those 
described for the first and second-class composites : 
the only difference is that each lavatory has a 
Beresford’s patent water-closet and wash-basin. 
On each side of the lavatory compartment is a pas- 
senger compartment measuring 9 ft. 114 in. long 
by 7 ft. 1? in. wide. The entrance to each com- 
partment is made by doors opening outwards, and 

laced on each side of the carriage next to the 
avatory. The two compartments are respectively 
first and second class. ith regard to accommoda- 
tion for seating and sleeping, &c., they are similar 
in every respect in each case to that described for 
the first and second-class composite carriages re- 
——-. 

Four third-class compartments are provided, two 
being placed at each side of the extreme ends of 
the carriage, with doors on each side opening out- 
wards, and two to each compartment. The parti- 
tion walls are double between the first and third 
and second and third classes, and there are lattice 
partitions between each of the two third compart- 
ments. Each third-class compartment measures 7 ft. 
if in. by 4 ft. 7} in., with a passage mmnenting 5 ft. 
1l in. wide running across the carriage. These 


compartments have no glass windows, but simply 
ee frames with fixed louvres. Each compart- 
ment 

and is provided with gun-racks p 
seats. 


as accommodation for seating eight soldiers, 
cal under the 








Fig 58. : | i | 
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The second and third-class composite bogie car- 
riage (see Fig. 53, page 337) is fitted on to a 41-ft. 
underframe, similarly designed to that for the first, 
second, and third-class iages. 

The arrangement of the compartments is as 
follows : the lavatories are placed at the centre of the 

















EN 






“ELEVATION. 





Fig. 57. 
ah ation’ 






























































; 
' 
“ne 
= 
a 
: 
! fescsssccacasssesss Soeccccsases: 
0 «= 
H 
or 
' ' 
' t 
' 
H : 
: ‘ 
' H 
H = 
H : - 
. “2 i 
®! ’ 
“ H é boards; 
H at 3 : : 
wa = ’ fooarde 
; ‘ae ' ' 
Shee q i H i" 
' " f : i 4 y 
ae ' 





i 70764 
CROSS SECTION 
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carriage, and are fitted with Beresford’s patent water- 
closet and lavatory, with a water tank between the 
roof casings. One second - class compartment is 
placed on each side of the lavatory, measuring 
9 ft, 114 in. by 7 ft. 4 in., with two doors, one on 
each side, near the lavatories ; each compartment 
is capable of seating eight and sleeping four pas- 
sengers. 

Four third-class compartments are provided, two 
being placed at each of the extreme ends; each 
compartment measures 7 ft. 13 in. by 4 ft. 74 in., 
with a passage-way 1 ft.11 in. wide. One gas lamp, 
with a single burner, is placed in the lattice parti- 
tion wall for lighting two compartments. 

The third-class bogie carriage (see Figs. 54 to 57) 
is fitted on to a 41-ft underframe, which is similar 
to those used for the first, second, and third-class 
— carriages. te 

The distance between the centres of the bogies 18 
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THE NEW LINERS OF THE FRENCH 
GENERAL TRANSATLANTIC COMPANY. 


Tue French General Transatlantic Company have 
recently built two new liners, the Lorraine and 
Savoie, sister ships, for their New York service. 
These ships cannot be compared, as to size, with the 
Oceanic of the White Star line, and with the recent 
ships of the North German Lloyd, but they contain 
many interesting features. 

The last ship that had been built by the same com- 
pany was the Touraine, launched in 1891. She was 
538 ft. in length, with a tonnage slightly exceeding 
9000 tons ; her engines developed 12,000 horse-power ; 
but her maximum speed was only 18 knots. 

Upon the company asking the Government for a 
renewal of their postal concession, and the continua- 
tion of the subvention which is paid them for carrying 
the mails, the Government granted their request, on 
the condition that the company would undertake to 
build as rapidly as possible two new liners, running 
at a 20-knot minimum speed. ; 

This s seems low, even when compared to that 
of British ships of comparatively ancient types; the 
company, however, find it difficult to exceed this rate, 
as they are limited, for dimensions and draught, by 
the present conditions of the — of Havre. 

; The principal dimensions of the Savoie are the fol- 
owing : 


Length over all . 177.475 m. (582 fo. 3 in.) 
», . between perpen- 
> 170 m. (557 fb. 8 in.) 


diculars ... ve 
Outside breadth ... 18.200 m. (59 ft. 84 in.) 
12 m. (39 ft. 44 in.) 


Depth amidships ... 
14.200 m. (46 ft. 7 in.) 


» Of forehold 
» _ Of afterhold 13 m. (42 ft. 8 in.) 
11,638 tons 


Total gross tonnage 
2,246 ,, 
7 760 m. (25 ft. 54 in.) 


Net tonnage oe 
Mean load draugh 

: 8.121 m, (26 ft. 8 in.) 
0.780 m. (30}} in.) 


Draught aft & pis 
Distance between frames 
Freeboard ... ve .. 4,298 m. (14 ft, 1 in.) 
Height of flat keel-plate... 0.048 m. (1f in.) 

The hull complete weighs 7641 tons ; the engines, 
with shafts and two propellers, 1500 tons ; seventy- 
one auxiliary apparatus, 222 tons ; the sixteen boilers, 
their fittings and accessories, 303 tons ; the water in 
the boilers, 461 tons; the boiler for supplying steam 
to the winches weighs 19 tons. The coal bunkers 
carry 3000 tons of coal; the water-ballast compart- 
ments have a capacity of 1253 tons, and the fre:h- 
water tanks a capacity of 107 tons. 


The hull is divided into water _ compartments 


by 18 transversal water-tight bulkheads, the two 
engine-rooms being separated by a longitudinal one, 
provided with a water-tight door. All the water- 
tight doors in the bulkheads are closed by racks 
The various divisions are clearly shown in Figs. 1 
to 6 of our two-page plate. From Fig 1 it will 
be seen that the stem is not straight, co inc'ined 
forward, as is the case with the White Star liners. 
The ship is built on fine lines, although the stern is 
somewhat broad and covers the propellers ; the latter 
have been placed as wide apart as possible, to facilitate 
evolutions. There are two funnels and two pole 
masts ; the fore-mast is fitted with a look-out top. 

The promenade deck carries.a bridge deck-house, 
which is divided into a first-class smoke room, bar- 
room, Officers’ quarters, chart-rooms, wheel-house, and 
cabins. The accommodation is clearly shown in Figs. 
lto 4. The various saloons and cabins of the main 
deck and the ‘tween ‘deck accommodation are given in 
Figs. 5 and 6. 

The holds have a capacity of 2875 cubic metres only 
(101,600 cubic feet). 

The ship is lighted throughout by electricity. The 
ladies’ saloons and some of the special oo are 
heated electrically. The Savoie (see illustration on 
page 341) can take 375 first-class passengers, in cabios 
with one, two, and three berths each, and in the 
ealoon cabins. There is also accommodation for 114 
second-class patsengers, in cabins containing two to 
six berths. Five hundred and eighty-five bunks are 

rovided for third-class passengers, of which 292 are 
or family groups, 68 for men, and 42 for women. 
The ship carries 18 life-boate, 6.60 to 9.14 metres 
(21 ft. 8 in. to 30 ft.) in length and 1.96 to2.59 metres 
(6 fc. 5in. to 8 ft. 6 in.) in breadth. . There are, 
besides, four rafts, 5 03 metres (16 ft. 6 in.) long and 
1.83 metres (6 ft.) wide, each. provided with two 
caisson floats, .559 metres (1 ft. 10 in) in diameter. 
Life-saving ap tus, on the Roussel system, to the 
number o are distributed over the ship. 

In time of war, the Savoie and Lorraine would 
serve as auxiliary cruisers, and their decks have been 
strengthened at several parts to carry the guns. The 
armament would consist of nine 139- millimetre 
(5.472-in.) quick-firiog guns, and eight 47-millimetre 
(!.85-in.) machine guns. The 5.472-in, guns would be 
distributed as follows: Two bow-chasers on the fore- 
castle; three stern-chasers on the p; and four 
broadside guns on the top deck. Of the eight machine 
guns, two would bs bow-chasers on the bridge; two 





stern-chasers in the rear of the stern deck-house ; 
and four broadside guns on the promenade deck. 

The particulars of these ships have been supplied 
to us by Mr. Daymard, Chief Engineer; Mr. Dal 
Piaz, General Secretary ; and Mr. Grolou, Engineer, 
of the French Transatlantic Company. 





THE MORRIN PATENT “CLIMAX” STEAM 
BOILER. 

Amone the many water-tube steam boilers which 
have, during the last few.years, been brought before 
the public, some to stay and others to wer gry before 
they are even known beyond the circle of a few 
specialists particularly intimate in steam genera- 
tors, one has recently come under our notice which 
we cannot help thinking bids fair to be classed in the 
former group, owing to several special advantages that 
belong to it. This is known as the Morrin patent 
‘‘ Climax” water-tube steam boiler, and is illustrated 











on this page, Fig. 1 being a half-sectional elevation, 

and Fig. 2asectional plan. It is of American origin, 

and is manufactured by Messrs. B. R. Rowland and 

Co., Limited, Climax Works, Reddish, near Stock- 
rt, this firm being the sole makers outside the 
nited States. 

It will be seen, on reference to the illustrations, 
that the boiler is of the vertical type, and requires 
very little brickwork, either in setting or foundation. 
It consists of a steel cylindrical water-drum A, Figs. 1 
and 2, having its ends closed by flanged and dished 
plates. Into the circumferential area of this drum 
curved water - tubes B are expanded and are s0 
interlaced that a great number of them can be 
got in. The upper en? of each tube is placed soveral 


rows higher up in the drum than the lower end, thus 
tending to produce good water circulation. The inter. 
lacing of the tubes is clearly shown in Fig. 2. The 
tubes extend from a little above the fire to nearly 
the top of the drum, and give a very large area 
of heating surface. The lower end of the drum 
issome little distance below the firebars, thus formi 
a space where any depositin the water may settle a 4 
be blown out. The steam generated is taken from the 
top of the drum, as shown. 

he whole of what we may call the boiler proper— 
i.e., the drum and its tubes—is surrounded by an iron 
casing C, which is lined with firebrick right up to the 
level of the top tubes, from which point up to the 
chimney the casing is made conical in shape. 

The (Homers is annular in shape and has four doors 
spaced equidistant round the casing. 

The feed-water, before entering the boiler, passes 
through the coil, shown in Fig. 1, at the bottom of the 
conical hood. It is there heated and travels down the 

ipe D, and is fed in at the lower part of the water 

rum, 

One of the chief features of the boiler is the method 
adopted for superheating the steam. This is done in 
a very simple and efficient manner by means of a series 
of diaphragms which are fixed in the upper _ of the 
water deum, as shown in Fig. 1. These diaphragms 
divide the steam space into a series of chambers, and 
compel the steam to circulate through the upper rows 
of tubes on its way to the stop-valve. During its pas- 
sage through the tubes it is superheated to a very 
considerable degree. The diaphragms also prevent 
priming. 

We have seen this boiler at work, and were struck 
with its rapid steaming properties ; it also has the 
advantage of requiring very little brickwork, and 
occupies very small floor space. 

We append the report of an extensive test made 
recently on one of these boilers by the late Mr. Bryan 
Donkin, M. Inst. C.E. 


Test or A Mornin Patent ‘‘Crmmax” Steam Boiter 
(VERTICAL WATER-TUBE). 
Report by Mr. Bryan Donkin, M. Inst. C.E. 
To Messrs. Rowland and Oo., Limited, Reddish. 

Dear Sirs,—As requested by you, I conducted a special 
test on one of your ‘“‘ Climax ” steam boilers in December 
last, at Manchester, to determine the heat efficiency 
aud other data. I enclose a tabular statement of the re- 
sults of the tri comprising a shorter preliminary one 
made on the first, or previous, day with ordinary 
local coal. The actual test on the second day was 
of eight hours’ duration, and was carried out with one of 
the best Welsh coals—viz, Nixon’s navigation. I was 
present during the whole of these experiments, and was 
assisted by many others accustomed tosuch work. Each 
test was continuous, without “7 stoppage, and working at 
about 190 lb, steam pressure. The quantities of coal and 
water were carefully checked and no trouble or difficulty 
occurred. 4 

The enclosed woodcuts show the special type of ver- 
tical water-tube boiler in use at these works, where 
there is also another similar to the one tested, both having 
been at work for some years. Each has its separate 
wrought-iron chimney and a total of 3129 square feet of 
heating, evaporating, and superheating surface, giving 
steam of about 455 deg. of temperature, or 71 deg. Fahr. 
above the temperature of saturation. There are 375 
curved wrought-iron tubes, 3 in. internal diameter, as 
shown in the figure, arranged round a central drum or 
shell. The fire used were of cast iron. The gases of 
combustion from one annular firegrate pass directly up to, 
amongst, and outside of theee tubes to the chimney above. 
Tae amount of brickwork is not large, and very much 
smaller than in Cornish or Lancashire boilers. The 
draught was natural and by ths chimney ~~ 4 

Stoking was done by hand by the usual fireman, who 
had not had experience with Welsh coal before. The 
grates were kept well covered. Every half-hour repre- 
sentative and fair samples of coal were taken as fired, and 
retained for determining the heating value by means of 
acalorimeter. The was not analysed. The gases cf 
combustion were sampled and analysed on the spot about 
every hour, and results known at the end of each hour, by 
an assistant well used to such work. They were taken 
from the top of the boiler after. the had passed 
through the water tubes, and just before entering the 
chimney. As will be seen from the analysis, too much 
air passed in, either through the grate or through the 
joints in the wrought-iron casing round the boiler 

although these were partly stopped up), or through both. 

he excess of air beyond that required for the combustion 
of the coal was about 65 per cent. ; as the dampers at the 
foot of the chimney were only three-quarters open on the 
firstday, and half on the second day, the boiler could have 
evaporated much more water than during the tests, baf, 
of course, with less economy. 2 

The evaporation per square foot of total heating siege 
from cold feed-water into steam having a temperature 0 
about 455 deg. Fahr. and 190 1b. to 191 lb. pressure, = 
4.15 1b, on the coe BY a— ged Ib. on sa ce hn 
test. The pounds’o! urnt per square 
of firegrate surface on the first day was 29] Ib., and on 
the test day 174 1b. : : 

The cold feed-water pumped into the boiler first 

through 180 ft. of 24 in. hydraulic iron pipe on the he 
of the boiler, which raised its temperature to abou} 





80 deg. Fahr. from 454 deg Fahr. before ent “ring the 
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bottom of the boiler, All the feed-pipes were visible, 
and were blanked off from the others. f 

The superheating of the steam took place in the upper 
series of curved water-tubes, and thus all priming was 
avoided. A small pet-cock on the main steam pipe 
showed very dry, hot, and almost invisible superheated 
steam, Without any sign of water. It is almost impos- 
sible to divide the evaporating from the superheating 
surfaces, or to ~~ where the evaporation ended, or the 
superheating of the steam began. No steam calorimeter 


ed. 
"The degree of superheat of the steam by a thermometer 
was about 71 deg. Fahr. above saturation, or 455 deg. 


Fahr. This was determined a few days after the test on | - 


the same boiler, and with the same pressure of steam, 
and with similar fires, and with the same Welsh coal. 
The feed-water was carefully measured in a large can 
filled from the water company’s main, and then emptied 
into a tank, where the level was carefully noted, and 
from whence the pump drew direct. The can was weighed 
full and empty, and the number of full cans used checked 
by two observers. On the day of the test the coal was 
put previously into sacks numbered and ticketed, each 
containing 100 1b. net. On the first day they were weighed 
in the yard, and no sacks were used. 
The fires were clinkered about an hour before the test 
commenced, and about one hour before the finish, and 
were at both these times of about the same thickness and 
quality. This is what is called a ‘‘ running start and 
finish.” The height of water in the vertical boiler was 
noted, and was the same at the beginning and end of each 
experiment. 
Reigate, January 10, 1902. Bryan Donkin. 
P.S.—The results of the second day’s test only is here 
given. 
Test o- A “CrimMaAx” Patent Warer-Tuse Steam 
Boren, BY Mr. Bryan Donkin, M. Inst. C.E., 
December 12, 1991. 


Date December 12, 1901 
Time: 
Duration of test (continuous) 8 hours 
Coals : 
Coal used aoc, ets ... Nixon’s Navigation 
Moist coal fired per hour 1125 Ib. per hour 


Dry coal fired per hour, de- 


ducting moisture... 1057 $s 
Moisture in coal as fired 6 per cent. 
Heat Values: 
Heat value of dry coal from 
and at 212 deg. Fahr. by 
calorimeter 15.41 Ib. 


Heat value of dry coal from 
and at 212 deg. Fahr. by 
calorimeter a = 

Ashes, cc.: 
Ashes, clinkers, and small 


14,886 B.T.U. per Ib. 


coke from firegrate ... 26 lb. per hour 
Ditto, per cent. , 2.36 
Gases : 

Analyses of dry exit) CO, 11 56 per cent. 

ases by volume. Co 0.06 =, 

ean of 9 analyses O 6. a 

By difference (N) 80.98 _,, 

100.00 


Temperature of Gases: 
Approximate temperature of rer 593 deg. Fahr. 
exit gases by metals Under 717 
Weather : 
Temperature, outer air 


” 


.. 387 deg. to 40 deg. F. 


Weather, very cold and windy Snowing all day 
Draught : 
Vacuum at base of chimney 
and top of boiler re 0.46 in. water 
Damper : 
Average opening of damper... Half-open 
Feed : 


Feed-water per hour—cold to 
feed-heater in boiler f 
Mean temperature of cold 
water from zsro 3 
Pressure : 


Steam pressure by 


10,2341b. per hour 
453 deg. Fahr. 


auge, 
Pounds per square inch 191.7 
Steam pressure absolute, 
pounds per squareinch ... 206.4 


Temperatures of Steam : 
Steam temperature of satura- 
tion from tables at the pres- 
a SP Abrh+ = palin a 
am temperature (super- 
5 heated) by aera 
team degree of superheat 
above saturation ...  .. 
sn 5 
umber of stokings h 
— each firedoor < oe aia 
Pproximate sizes of pieces 
pas ae — dust ed 
{ r ton - 
shee about . a ” 
286 of coal only for evaporat- 
'ng 1000 gallons from 212deg. 
Horse- Power : 


Horse-power on basis of 344 Ib. 
water evaporated per horse- 
Power per hour from 212 deg, 


384 1 deg. Fahr. 
455 ve 


70.9 Fahr. 


1.9 
4 in, to 6 in. 
27a, 6d. 
11s. 


297 horse-power 


Thermal Efficiency : 

Thermal efficiency of boiler, or 
the percentage of heat in 
the superheated steam pro- 

i duced, to thatin thedrycoal 79.31 per cent. 
foal : 

Pounds of moist coal burnt per 

square foot of grate... 

Pounds of dry coal burnt 

square foot of grate... 
Evaporation : 
Pounds of cold water evapo- 
rated into steam superheated 
e. pound of moist coal as 


17.6 Ib. per hour 


per 
.. 165 1b. per hour 


ae Ve ie 9.10 Ib. 

Pounds of cold water evapo- 
rated into steam superheated 
per pound of dry coal as fired 

Equivalent, evaporated and 
superheated per pound of 
dry coal from and at 212 deg. 
Fahr. ... sah ves “i 

~ Pounds of cold feed-water eva- 
poet intosteam and super- 
eated per square foot of 
total heating surface 
Excess of Air: 

Ratio of air used for combus- 
tion to that theoretically 
required (approximate), per 
cent. ... eee aie ao 

Factor: 

Factor of evaporation from 
cold feed to temperature of 
superheated steam ... —... 1.262 

Bryan Donkin, M. Inst. C.E. 


Report or Tests on a “Crumax” Steam BOILer aT 
MANCHESTER, DECEMBER 12, 1901. 


By Mr. Bryan Donkin, M. Inst. C.E. 


Type: 

Vertical, with water-tubes. Makers—Messrs. Rowland 

and Co., of Reddish. 
Maker’s Rating: 

10,500 lb. of superheated steam per hour. Test made 
at an output of 10,234 lb. of steam per hour, in the 
presence of Mr. Bryan Donkin, with other assis- 
tants. 


Object of Test: 
To — the heat efficiency of boiler and all the usual 
ata. 


9.682 Ib. 


12.223 Ib, 


3.27 lb. per sq. ft. 


65 per cent. 





General Description of Boiler, cc. : ’ 

1.—Vertical, with one central vertical water-tube 42 in. 
in diameter, with 375 curved 3-in. internal 
diameter water-tubes all around it. These 3-in. 
tubes extend from a few feet above the fire to 
the top of the boiler (see woodcuts). Outside and 
around these tubes is a circular shell of firebrick, 
and outside this latter a wrought-iron casing, with 
a vertical separate wrought-iron chimney above. 
External diameter of wrought-iron casing about 
11 ft., height about 22 ft.; one annular grate with 
four firing-doors. Gases go right round and about 
all the 3-in. tubes, and vertically to the chimney 
and between the central 42-in. water-tube and the 
brick shell. 

Starting and Stopping Test: : 

2. Moderately thin fires at starting and stopping tests : 
Clinkering one hour before commencing test, and 
again one hour before finishing—a ‘‘ running start 
and end.” 

Stoking : 

3. By hand on to annular firegrate through four fire- 
doors. 

Draught: — E : ‘ 

4. By chimney, 42 in. in diameter, of wrovght-i: on. 

Chimney ‘ 

5. Height, about 101 ft. from grate level. 

Grate: ; 

6. Surface, excluding four dead-plates, 64 equare feet. 

7. Air spaces to total surface of grate, about 50 per 
cent. 


Heating Surface: ° } a 

8. Total heating, evaporating and superheating sur- 
face, 3-in. water-tubes and central 42-in. tube, 
3129 square feet. 


Water Surface : 
9. Very small; area of 42-in. central tube plus some 
of the 3-in. water-tubes. 


Sample of Gases : 

10. Taken about every hour between top of boiler and 
bottom of chimney, and at once analysed. 

Feed-Pipes: 

11. Al) visible and blanked off from others ; no leaks. 

Grates, &c.; 

12. Fairly well covered; some air leaks round fire- 
doors, and through wrought-iron casing, which 
were stopred as far as possible. Fires about 9 in. 
to 12 in. thick. 


Feed-Heater.: 
13. A small feed-water heater on top of the boiler and 
just below the base of the chimney (see figure). 
It consisted of a coil 180 ft. run of 2$-in. hydraulic 
pipe, and was suspended in the smokebox. Ex- 
ternal area about 141 square feet. This heated the 
colt feed-water from 454 deg. to about 80 deg. 

ahr. 








ELECTRIC POWER IN THE MANU. 
FACTURE OF SHALE OIL. 

AN extensive order for electrical machinery has recently 
been placed with the British Westinghouse Electric and 
Manufacturing Company, Limited, by the Oakbank Oil 
Company, of Scotland. is company ia engaged in the 
manufacture of oils from shale, and the electric plant is 
to be put down for the operation of the whole of the 
machinery at the oil manufactory and at tthe shale mines. 
The works and the mines are in Mid-Calider, near Edin- 
burgh ; they are distant from each other about two miles, 
but are to be supplied with power from the one genera- 
ting station at the works, current being transmitted by 
overhead wires to the distant mine. 

Two main generating sets are to be installed at the 
works power station; each of these will be about 400 
horse-power capacity. The engines are to be of the West- 
oe compound type, with 18-in. and 30-in. diameter 
cylinders and 16 in. stroke, operating at 250 revolutions 
per minute with steam at a pressure of 150 lb. per square 
inch, Each engine will be direct-coupled to a 200-kilowatt 
alternate-current generator, yielding three-phase current 
at a pressure of 3300 volts. 

Four transformers, each of 75 kilowatts capacity, are'to 

be installed at the works for reducing the pressure of 
3300 volts to 440 volts for the various motors required in 
connection with the oil-manufacturing machinery. 
. In the production of oils from shale, the shale is roasted 
in retorts and a mixture of air and steam through 
the heated mass. The gases produced are drawn off and 
cooled in air-condensers, the distillate containing a mix- 
ture of hydrocarbons varying in a from light mineral 
oils up to paraffin wax. ese are afterwards separated 
by fractional distillation and various refining processes. 

Seven alternate-current motors will be installed at the 
works. Six of these are to be of the Westinghouse type 
‘“*C” form ; the other will be a Westinghouse type =P 
motor, which is an adaptation of the ‘‘O” type for vari- 
able-speed work. The one required at the Oakbank, Works 
is for driving a hoist; it will be of 10 horse-power capacity. 
Of the other six motors, one of 30 horse-power will drive 
through gearing a shale breaker, one of 30 horse-power 
will drive a hauling gear for the removal of spent shale, 
another 30 horse-power motor will drive by belt an ex- 
hauster for drawing the gases from the retorts into the 
condensers, a 10 horse-power motor will drive a hauling 
gear for bringing in the raw shale, and another of 10 horse- 
power will work the raw shale shoot; the sixth type ‘‘C” 
motor will also be of the 10 horse-power size, and will be 
used to drive the various machine tools of the mechanics’ 
workshop. 5 

Other electrical plant to be installed at the works com- 
prises four transformers of 374 kilowatts capacity each, 
reducing a portion of the 3300 volts main supply to 330 
volts. At this reduced pressure the current will 
into a 100-kilowatt = So the 500-volt direct 
current from which will be utilised for supplying power 
to alight railway running between the works and the 
mine. The railway will have a gauge of 2ft.6in. The 
present order includes two Baldwin-Weatinghouse loco- 
motives, each capable of hauling 85 tons at an average 
speed of 10 miles an hour over tracks with grades not 
exceeding 1.5 percent. The line will be equipped on the 
overhead trolley system, and it is proposed to use the 
trolley line poles to carry also the alternate-current trans- 
mission lines conveying power from the generating sta- 
tion at the works to the mine. The poles and cross-arms 
are to be of wood SRA : 

The power transmission lines will ba of bare copper 
and will eenuals 300 kilowatts at a pressure of 3300 volts 
to a transformer sub-station at the mine. The sub-station 
will contain four ormers, each of 100 kilowatts 
capacity, and suitable switchboards for the high and low- 
tension ror greg i tigers nw will =e the 3300- 
volt su to volts, at which pressure the various 
motors Me e mine will all be supplied. : 

The present order includes seven electric motors for 
mining pu They will all be hie vaso type 
‘*C” induction motors. One motor of 150 horse-power 
capacity is to be pub down for driving an endless ropo 
haulage gear in the mine, capable of hauling 100 tons up a 
grade of 1 in 4.5 at a speed of 14 miles per hour. A 
30 horse-power motor will be geared to a three-throw 
pump delivering 100 ms per minute ; another motor 
of 10 horse-power will be direct-connected to a centrifugal 
pump capable of delivering 8000 gallons per hour ageless 
a head of 60 ft. Three other centrifugal pumps will also 
be direct connected to 5 horse-power motors; each of 
these will deliver 4000 gallons per hour against a head of 
40 ft. These pumps are all required for the draining of 
the mine. The ventilation of the mine is be 
aided by the provision of a fan driven by a 20 horse- 
power motor. 5 r i i 

The whole of the plant is to be put down with a view 
to affording rapid and easy extensions of the electric 
power system, as occasion demands. 

A saving results from the use of the exhaust steam of 
the main generating sets, which is passed, with air, over 
the shale in the retorts for the production of the oils. 
these conditions are so favourable to an electric power 
scheme that the cost of production of shale oils at the 
Oakbank Works is certain to be very much less than it 
would be were a large number of independent steam 
engines installed at various of the works and mines, 
each of which would require constant attention, « 
introduce considerable expense so far as fuel consumption, 
attendance, and maintenance are concerned. 





German STEAM NavicaTion.—The Housa Steamship 
Company, of Bremen, gives its shareholders a dividend of 





: per cent for 1901, as compared with 12 per cent. for — 
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THE SCHMUTZ AUTOMATIC SCREW MACHINE. 


CONSTRUCTED BY MR. A. C. DORMER, ENGINEER, ROLLE, VAUD. 


Fig.l. 
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THE machine which we illustrate on the present and 
opposite Pages constitutes in many respects a new 
and original departure in screw-machine practice. 
In the first place there is no turret, and the tools 
are simple pieces of bar steel ground to shape at the 
ends, easily sharpened, and adjusted after sharpening 
by a turn of a spanner. 

All the operations are, with this machine, carried 
out simultaneously as soon as the rough turning tool 
has fairly started on its work, the sizing tool starts 
to follow it up, the screwing die follows shortly after- 
wards, and by the time the turning is finished the 
sizing is nearly and the screwing quite complete, whilst 
the cutting-off is already begun. No time is there- 
fore lost, as in a turret machine where the different 
operations follow each other, in waiting for the comple- 
tion of one cut before star‘ing with the next. As soon 
asa screw is cut off, the end of the bar is finished by a 
light cut from a shaving tool, the bar is then fed rapidly 
forward and gripped by a powerful and quick-actin 
chuck, the point of the screw moe seb up to ad 
centre, as in a lathe ; the turning tool then starts on its 
cut. When a short length has been turned, the sizing 
tool starts off to follow it; the die, which is carried 
on a telescopic spindle concentric with the back centre, 
and the main spindle starts turning in the same direc- 
tion as the work, but at a slower speed ; and when a 
sufficient length of the screw has been turned to size, 
the die is pushed up on to the end of the work with 
which the thread en ; the screwing is then done 


at a speed corresponding to the difference between the 
speeds of main spindle and die spindle, whilst the 
turning and sizing are going on at the speed of the 





main spindle ; as soon as the turning tool has finished 
its cut, it flies back and returns to its starting point ; 
when the sizing tool has arrived at the head of the 
screw, it finishes the angle of the head, and returns 
also to its original position. By this time the cutting- 
off tool has started inwards, and at about the same 
time the die has arrived at the length of thread 
for which it is set, a stop connected with the 
die spindle releases a trigger which permits a 
spring to throw over the clutch by which the die 
spindle is driven; the die then starts to run at 
a speed very much higher than that of the main 
spindle, and so runs itself pe 4 back off the work, 
returns to its original position, and comes to rest. The 
cutting-off tool then ficishes its work, and as the 
screw is detached, the back centre recoils slightly to 
allow the screw to fall freely, and returns to its work- 
ing position in time to act as a stop for the bar, the 
end of the bar is then finished by the shaving tool, the 
chuck is slacked off, the bar fed forward, and the cycle 
of operations repeated. When the end of the bar 
passes the feed-chuck, a simple trigger arrangement 
releases the striking gear, the belt is et on to the 
loose pulley, and the machine comes to a stand until 
the attendant inserts a fresh bar. The main spindle 
is driven by a single belt on a broad pulley, and runs 
at a constant pr throughout. 

The entire machine is driven by the pulley on the 
main spindle, which runs on hardened and ground 
steel bearings in phosphor bronze bushes. The dif- 
ferent motions are controlled by cams on two camshafts 
in the lower part of the machine, driven off the main 
spindle by the train of spur gearing shown in Fig. 4; 
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the last wheel of this train is one of six change wheels 
used to vary the speed of the camshafts according to 
the length of the work. This last wheel is on the end 
of a worm-spindle gearing with a wormwheel in the 
middle of a short cross shaft carrying right and left- 
hand worms, which in their turn drive the two cam- 
shafts in opposite directions. All cams on the machine 
are placed once and for all;.no new cams are required 
for any class of work. 

The two turning tools, roughing and finishing, are 
mounted.on cross and longitudinal slides ; the longitu- 
dinal slides give the turning feed ; they are driven, a8 
shown in Fig. 2, by’ axial cams through compound 
levers, allowiog an easy adjustment for different 
lengths turned ; the cross-slides give the inward motion 
up to the work, and an outward movement during the 
return of the tools in order to clear the die spindle; 
the cam and lever control of the cross-slides is shown 
in Fig. 5; the recoil of both cross and longitudinal 
slides is effected by springs. : 

The fine adjustment for diameter of work is obtained 
by the screws shown at the top of the levers in Fig. 5, 
and the direction of longitudinal movement is con- 
trolled by the plates fitted on the ends of the levers 
above the screws. When the plates are straight, 98 
shown in plan in Fig.-3, the combination of cams an 
slides gives a resultant rectangular motion to the 
tools, and the work is turned cylindrical, but the 
plates can be made of any form for special work, and 
any shoulders or tapers on them will be reproduced on 
the work. 

The cutting-off tools are also mounted on compound 
slides, and the cress-motion, except the form of the 
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boar is the same as in Fig. 5. The longitudinal posi- | work, so that the screw can fall freely. The cam then 
: ‘ope fixed by two adjusting screw, which determine brings the centre back to its working position in time 
met of head of the screw made. toact as a stop for the stock-feed ; the working position 
ch lipase is fed forward by the simple roller feed of the centre, and consequently the exact length of 
indl shown in Fig. 1, at the rear end of the main/ work, is regulated by the screw shown at rear end of 
ine “ the brake motion is shown in Fig. 10; the die-spindle iu Fig. 1. The gripping chuck consists of 
= fy) Bercn is regulated by the depth to which the a short spring collet, which is forced into the coned 
pac an the vertical = allows the nose of the|end of the main spindle by the cap on the screwed 
phe the notch in the cam. end of the main spindle. The cap is driven by its 
a") pean back centre, shown in Fig. 1, is carried | toothed rim at a higher speed than the spindle to 
the banc rel inside the die-spindle ; it is held up to | open, and a lower to close the chuck. The speeds 
beet y an axial cam, with a notch which allows | obtained by the clutch shaft shown in Fig. 1, above 
re to recoil as the cuttiog-off tools finish their land parallel to the wormshaft ; the clutch to the left 


are 


controls the chuck, that to the right serves for the 
die-spindle, running it slower than the'work for screw- 
ing, and faster for backing off the die. One of the 
clutches is shown in detail in Fig. 8; they are in each 
case thrown over by cams and returned by springs, 
The levers for this purpose are shown in Figs. 7 and 8; 
each clutch drives through a spring key shown in 
Fig. 9, in erder to avoid damage in case of any unusual 
resistance. 

The die-holder shown in Figs. 1 and 6 slides in the 
die-spindle, and is driven byit ; its longitudinal move- 
ment is controlled by the collar and forked lever 


shown, 

_ The method of regulating length of thread is shown 
in Figs. 6 and 8. e cam at the lower of Fig. 6 
is double; the left-hand side through the levers shown 
in Fig. 6 throws over the die-spindle clutch before 
screwing begins to the slow speed ; the lever is held 
in that position by the trigger catch shown. The 
right-hand side of the same cam then pushes forward 
the die-holder till the die engages with the work. The 
turning is now seven-tenths done. The die then feeds 
itself along the screw, in the wake of the turning 
tools, cutting at a speed equal to the difference be- 
tween main and die-spindle speeds, or about 8 ft. per 
minute for the usual turning speed of 50 ft. As the 
die-holder advances, it pulls forward the forked lever 
by which it was first engaged, and so raises the 
upper horizontal lever shown in Fig. 6 ; a screwed link 
hanging from this lever passes through the trigger 
lever, which is holding over the clutch and a nut on 
this link at the right time, raises this lever, and so 
releases the trigger and allows the clutch to fly back to 
the high die-spindle speed, which rapidly backs the 
die off the screw. It will be seen that the position of 
the nut on the hanging link determines the moment 
at which the speed is changed, and so the length of 
thread cut, 

The setting of cams is done once for all before the 
machine issent out. They are so arranged that screw- 
ing starts when turning is seven-tenths done; when 
turning is finished, cutting off is four-tenths done ; the 
chuck opens as cutting-off tools recoil, and the stock 
feed is } in. per spindle revolution, The turning tools 
start as soon as the chuck is closed. Usual turning feeds 
are 200 to 250 turns per inch. These give clean work. 





THE HEAD-WORKS OF THE MANDALAY 
CANAL. 


WE illustrate on page 348 the head-works of the 
Mandalay Canal, whi:h has recently been construeted 
for the supply of water to the capital of -Burmah, and 
for the irrigation of some 89,000 acres of land. The 
canal is about 40 miles long, taking its supply from 
the Madaya River, at Sedaw, whilst its tet waters 
pass into the Myitnge River below Mandalay. The 
work is one the advantages of which were foreseen 
by the old Burmese authorities ; but though Burmese 
engineers showed a fair degree of ability in constructing 
irrigation channels when the supply was drawn from 
small and easily-controlled rivers, the skill needed for 
such a work asthe Mandalay Canal was of too high an 
orderforthem. They did, indeed, construct one or two 
canals fed from rivers liable to floods, but the head 
works of these invariably failed before many seasons 
passed, and, indeed, the new canal just opened is in 
art intended to take the place of the Burmese Shwe- 
aung Canal, the head-works of which were breached by 
the river. The surveys for the new canal presented 
much difficulty, as the route lay mainly through jungle. 
The execution of the work was even more difficult, since 
labour had to be imported and housed ; and much of 
the material excavated, though not rock, was so hard 
as to require blasting. The working season at the 
intakes was, moreover, a very short one, the time 
between low-water in the river and the arrival of the 
first of the next season’s floods being very limited. 
The difficulty was increased by the impossibility of 
giving warnings of the floods, as can be done in 
countries more fully opened up. It was also difficult 
to form any reliable estimate of the maximum dis- 
charge to provided for, and it has been neces- 
sary to make the waterways sufficient to pass 
ten times the maximum discharge as originally 
calculated. As constructed, the weir across the river 
has a total width of 250 ft. A view of a portion of 
the upstream side is represented in Fig. 1, the long 
stone pier there shown being intended to help in pr 
venting logs being carried against the sluices. These 
sluices are best seen in Fig. 2, They are of the needle 
type. The four openings shown are each 31 ft. 9 in. 
wide. The needles rest against girders, which can be 
lifted clear by means of the winches shown on the 
masonry piers. The canal has an average width of 
58 ft. Mr. J. Bennet, Superintendent Engineer of 
Irrigation, has been mainly responsible for the desi 
and execution of the work ; and for the photograp! 
from which our blocks have been prepared we are in- 
debted to Mr. Johannes, of Mandalay. 





CuItiAN IRoNcLADS.—The Cramps are about to build 
two ironclads for Chili. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The fairly satisfactory 
degree of activity which characterised last week’s markets 
has been maintained, but toa less extent, and only a mode- 
rate to fair business has done during the past two 
or three days. On Monday, for instance, some business 
was done, but the tone was t 
iron fell 3d. and Cleveland 4d., Cumberland continuing 
nominal, the settlement prices being 53s. 14d. for 
Scotch, 46s. 6d, for Cleveland, and 593. for Cum- 
berland hematite. On Tuesday a moderate business was 
done, but Scotch dropped to 523. 10d., Cleveland alone 
showing a firmish tone at the close. To-day business was 
slack, little more than 10,000 tons changing hands ; all 


the same prices ruled firm, and Scotch gained 3d. and’ 


Oleveland 14d. The cash closing prices were: 533. 14d. 
for Scotch, and 46s, 11d. for Cleveland, while a week “go 
the rates were 533. 3d. and 47s. 3d. respectively. The 
trade position locally does not show any material change, 
business being fairly active,. but fresh orders are some- 
what scarce. There is little change in stocks. The 
53,872 tons reported this afternoon in Connal’s store 
here compare with 54,168 tons a week ago, while 
at Middlesbrough there are 143,224 tons, as compared 
with 141,242 tons las) Wednesday. There are 82 furnaces 
in blast, as compared with 79 ayear ago. The shipments 
of pig iron from Glasgow from the 1 go of the year 
show an increase as compared with the corresponding 
period last year of 8292 tons. 


Parliamentary Bills.—Intimation has been made to 
the authorities of the House of rp es | the promoters 
of Nobel’s Explosives Company, Limited (Ardeer Works 
Water Supply) Bill that they do not intend to proceed 
farther with it.—Petitions praying. to be heard against 
the Renfrew Harbour Bill have been lodged in the House 
of Lords on behalf of the Clyde Navigation Trustees, and 
the Provost, istrates, and Council of the burgh of 
Govan. The Billhas been read a second time, and is 
waiting for the nomination of a Select Committee for its 
consideration. 


Marine Engineers’ Association.—Mr, D. W. Baviard, 
secretary of the Glasgow branch of the Marine Engi- 
neers’ Association, Limited, reports that business is 
quiet and inquiries for engineers very few. There is, 
however, a slight break in the ranks of the laid-up 
steamers, owing Partly to Government charters, and the 
branch has inquiries for junior engineers for a forei 
Government. Mr. Baviard says ‘‘an individual” lately 
expressed his dissatisfaction with the branch for nob 
making @ greater stir in the community and publishing 

cast the many concessions and increases in wages 
they have obtained, he himself being indebted to the 
branch for an advance of 2/. per month to his salary. 
Members, Mr. Baviard says, take a different view, and 
— branch will continue to conduct its business on the 
old iines, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The official return iesued states 
that the Hull coal trade since the year opened shows a 
marked increase in the quantity of coal received com 


with last year. The total imports for February reached 
233,648 tons, inst 190,224 tons in 1901, an increase of 
43,424 tons. he quantity received during the past two 


months totalled 454,624 tons, against 399,840 tons in 1901, 
an increase of 54,784 tons. he tonnage sent coastwise 
during the last month was 26,224 tons, and during the two 
months 57,587 tons. The exports during last month 
totalled 67,653 tons, —— tons in 1901. During 
the first two months the traffic deals with for exportation 
reached 145,274 tons, an increase of 15)662 tons on last 
year. The exports to South America have increased this 
pone by 10,000 tons, or nearly 400 per cent., while larger 

usiness has also been done with Sweden, North Russia, 
Italy, and Africa. 


Sheffield Gas Company.—The annual meeting of the 
Sheffield Gas Company was-held during the week, and 
the report showed a remarkable advance on that of last 
year. The consumption of coal, 144,817 tons, was 4688 


tons more than the Speenennns, half year in 1901, and Co 


the production of gas bad increased by 36 million cubic 
feed to 1421 millions. The make per ton had been 10,319 
cubic feet, inst 10,282 cubic feet. There were now 
fixed in Sheffield 787 ad engines, and the total quan- 
tity of gas supplied them was 189 million cubic 
feet. With the object of inducing the further use 
of gas as a motive power, the price had recently 
been reduced to 1s. 8d. per 1000 cubic feet, provided 
each engine consumed more than 10. worth of gas per 
wr he company had also decided to offer to the 
heffield Technical School one of the new Westinghouse 
engines, which, by the intreduetion of three cylinders, 
has overcome the difficulty of intermittent running. It 
was hoped the students, some 700 or 800 in number, would 
be led to realise the economy of using gas power. Sir 
Frederick Thorpe Mappin, the chairman, stated that 
after long and tedious experiment he thought the board 
were thoving in the ~ ad direction to remove the 
naphthaline trouble. They had, they believed, been 
ucing the. temperature of the gas as it came from the 
condenser more than it should be, A raising of the 
temperature abt two different stations had produced most 
beneficial resulte, whereas at a third station, where no 
alteration had yet been made, the trouble was as bad 
as ever. 
English Steel Firms in the States.—At the annual 
meeting of William Jessop and Sons, of Sheffield, it was 
stated that the company had purchased 40 acres of free- 


dull, and the price of Scotch |§ 


hold land in the State of Pennsylvania, and on this good 
progress has been made in the erection of new steel 
works. In reply to a shareholder, Mr. Herbert Hughes, 
one of the directors, said that the cause of the important 
step taken by thé firm was the question of duties. ft 
in the highest qualities of steel, it had been impossible 
to pay the duties and make a profit. They. were cut out 
by the duties, and proposed to manufacture within the 
tates and save the duty. It was a new departure and 
promised well. Seeing thatin America steelmakers were 
now ‘pulled out of the place” for material, he only 
wished they had started sooner. 


Technical Instruction in the West Riding.—The annual 
report of the Technical Instruction Committee of the 
West Riding has been issued and shows that in 112 con- 
tinuation schools there are 7145 students. The number of 
centres other than engineering continuation schools at 
which technical instruction is given is 148, and the 
number of students enrolled 15,818. The committee call 
the attention of the County Council to the threatened 
breaking-up of the Victoria University, which they con- 
demn as a retrograde step. 


Iron and Steel Trades.—There is no marked improve- 
ment to record in the iron and steel trades. In some im- 
portant branches the outlook is somewhat more favourable 
than at the beginning of the year. On the other hand, 
certain large firms have — commenced discharging 
hands. The consumption of steel is even less than it has 
been, and some departments have been shut down. There 
is less smelting than ever, and the tonnage manipulated 
at the mills, tilts, and forges is comparatively insignificant. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was nob , and the quantity of busi- 
ness transacted was but small. At the same time a fairly 
cheerful tone prevailed and several traders spoke rather 
hopefully of the future. Inquiries for pig iron for 
America were said to be still in the market, but we 
did not hear of any further orders “%: a 
the early of the day No. 3 g.m.b. Cleveland pig 
was Offered for sale at 462. 9d. for prompt f.o.b. delivery, 
but later on the price hardened, and at the close of the 
market that quotation was more a buyer’s than a 
seller’s figure. Some of the makers would not quote 
No. 3 below 47s. The other qualities of Cleveland 
iron were steady. No. 1 was 48s. 6d.; No. 4 foundry, 
462. 6d4.; grey forge, 463. 3d.; mottled, 453. 9d.; and 
white 45s. 6d. East Coast hematite pig was steady 
with an upward tendency. Small odd lots of Nos. 1, 2, 
and 3 were said to be obtainable at 56s. for early de- 
livery, but sellers asked more, and, in fact, most of the 
makers put the price at 563. 6d. No. 1 was 563. 9d. to 
57s.; and No. 4 was quoted 543. 6d. Spanish ore was 
firm, rubio realising 163. ex-ship Teés. at | there 
was practically no alteration in quotations. oundr 
and forge iron are very scarce. Recently a well- 
known firm of ucers could have booked an order for 
foundry iron for America; but they were unable to 
guarantee delivery this month, and so had to decline the 
work. The price, we understand, suited them, and they 
regretted that circumstances prevented them making the 
contract. There is reason to believe that more orders 
will be received from the United States. Up to the 

resent 8000 tons have been = to America, a 
5000-ton cargo having gone this week. 


Manufactured Iron and Steel.—The finished iron and 
steel trades are rather quiet, but in some branches a little 
improvement is noticeable. Orders for new work, how- 
ever, are still scarce, and some producers might be in- 
duced to enter into contracts at a little below the recog- 
nised market rates. Common iron are put at 6/. ; 
best bars, 62. 103.; iron chip-giotes, 6l. 2s. 6d.; iron 
ship angles, 5/. 17s. 6d.; s oo 51. 153.; and 
steel ship-angles, 5/, 12s. 6d.—all less the customary 2 
wed cent. discount. Steel rails are somewhat firmer, an 

eavy sections are now fully 5/. 5s. net cash at works. 


North-Eastern Steel Company, Limited.—The annual 
report of the directors of the North-Eastern Steel 
mpany, Limited, expresses regret that, owing to 
the scarcity of orders, the excessively low prices 
obtainable, and the relatively high prices of fuel, the 
balance-sheet they have to submit to the shareholders 
shows a loss on the year’s operations. The directors 
foreseeing that partially-fniahed steel products which 
the company had hitherto made its chief speciality were 
the forms most open to serious competition from foreign 
markets, decided some time ago _— a large expenditure 
in putting down a new mill, and in adapting the whole 
of the works for rolling and finishing tramway rails, 
beams, and other forms of sectional (that is finished) 
steel. These extensions are now practically completed, 
and the company is in a position to undertake orders 
which the directors expect will be obtainable at 
more remunerative prices than can now be got for 
the partially -finished products. As regards the pro- 
spects for the present year, a great revival had en 
place in America since the directors’ last report, and com- 
petition from the steelmakers there had practicall 

ed; and although the German makers were sti 
quoting low prices, there were evident signs of im- 
ap aeee in that country, and y an advance 
been made on panic prices of last year. The large ex- 
panties on capital account, which was considered abso- 

357 became had already exceeded the capital available 
for that purpose. The directors had, therefore, decided to 
recommend that 200,000/. of 6 per cent. cumulative pre- 





ference shares of 5/. each be created'and that 100,00%. of 





these shares be issued at once to provide the capital now 
wanted for the extensions nearing completion, and for 
other additions and improvements still considered neces. 
sary. The directors and their friends who hold more 
than one-half of the capital of the wkole company would 
subscribe for their proportion of the new shares, so that 
upwards of 50,000/. of the issue of 100,0007. was already 
guaranteed. Each shareholder will be entitled toa pro rata 
allotment of preference s and any portion not 
applied for may be allotted to such poset as directors 
think fit, including the members of the Béard. The 
total expenditure on capital account for the year amounted 
to 63,1971. 23. 5d.—viz., 13,9527. 1is. 5d. in connection 
with the blast-farnaces, chiefly on new boilers and a new 
slag wharf, and 49,244/. 11s. at the steel works, almost ex. 
clusively on the newmill and on the alterations to the works 
8 y refe to. Owing to the impossibility of secur. 
ing sufficient work to keep the ee fully employed 
the output had been considerably w the capacity of 
the works, and in consequence the cost of production 
had been pagar than it would have been had the works 
been kept in full operation. The year’s workings of the new 
coke ovens, and by-products’ plant had been satisfactory, 
The blast-furnaces, of which two only on the average had 
been in blast during the year, had made over 30 per cent, 
more iron per furnace than they did in 1900. The third 
new furnace constructed on modern lines was now com. 
pleted, and the cost had been written off reserve. The 
output of finished steel was the smallest since 1892 (the 
year of the Darham coal strike), and that was accounted 
for by intermittent working and actual stoppages of the 
works for want of orders. The stocks hed beea valued, 
as usual, at the market prices ruling at December 21 last, 
No allowance had this year been made for depreciation, 
but a large sum had nm expended and charged to 
revenue to maintain the whole of the buildings, plant, 
and machinery in a thorough state of efficiency. » After 
making provision for the interest on debenture stock 
and loans and for directors’ fees, amounting in all to 
14,2807, 133., the loss for the year was 14,7271. 2s, 
which, after deducting the balance of 4348. 63. 10d., 
brought forward from last year, left. a debit to the account 
of 10,3787. 15s. 2d. This amount, together with a sum of 
2731/. 163. 7d, for coke ovens royalty, and 9350/. 10s. 10d. 
for reconstruction of new blast-furnaces, had been written 
off reserve, which left a balance ab that fund of 
75387. 178. 5d. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has exhibited a firm 
tone, and-for early delivery not less than 14s. 6d. per ton 
has been accepted. The best steam coal has been making 
14s. 6d. to 14s. 9d. per ton, while secondary qualities 
have brought 13s. 9d. to 14s. per ton. House coal has 
shown ney any change; No. 3 Rhondda large has 
brought 14s. 6d. per ton. Foundry coke has been quoted 
at 19s. to 2ls. per ton, and furnace ditto, at 18s. to 193, 
per ton. As regards iron ore, the best rubio has made 
14s. ha per ton, while Tafna has brought 15s, to 15s. 6d. 
per ton. 


Avonmouth Dock.--In connection with the new dock 
at Avonmouth, the first sod of which has just been cut 
by the Prince of Wales, it may be noted that Sir J. 
Wolfe Barry, Sir Benjamin Baker, and Mr. A. C. 
Hurtzig, in conjunction with the Bristol docks engi- 
neer, Mr. W. Squire, are the authors of the scheme, 
which involves the reclamation from the sea of a 
great area of land to be atilised for dock purposes, 
the provision of a water space of 30 acres, of sheds 
having a floor space of 500,000 square feet, and an 
entrance lock and graving dock, each 850 ft. long. The 
cost is estimated as follows: Dock works, including 
reclamation, embankments, deep-water quays, lock, 
approach, channel and piers, and graving dock and junc- 
tion cub, 1,417,700/. ; cranes, hydraulic machinery, and 
dock —— 54,0007. ; allowance for sheds, (525,000 
square feet) and buildings, 129,000/. ; diversions of rail. 
ways, new passenger station and road, and dock sidings, 
44,0007. ; land and buildings, 60,0007. ; sundry expenses, 
Parliamentary and engineering, 100,000/ ; total, 1,804,700/. 
This estimate provides 3200 lineal feet of deep-water 
vertical quays, a lock capable of admitting vessels up to 
850 ft. long, a graving dock 850 ft. long ; shed area of 
525,000 square feet, and sidings to the extent of 20,000 
lineal feet. The approach piers to the lock are to be 
constructed so that passenger liners can lie alongside 
and discha: passengers into trains bono upon 
the piers. This will be ible for two hours before and 
after high water of ordinary neap tides to a steamer 
drawing 30 ft. water. Any further facilities for passenger 
traffic, such as landing at low water of spring or neap 
tides, would have to be met by the construction of a low- 
water pier, on Firefly Rock, at a cost not included in the 
estimate of the works given above. A contract for the first 
group of works has let to Sir J. Aird and Co, for 
1,394,5122. The dock is to be 30 acres in extent, and it is 
to be completed within five years. 


The ‘* Drake.”"—The new cruiser Drake is being now 

repared for sea at Portsmouth. The Drake was laid 
own at Pembroke on April 24, 1899, and she was 
launched March 5 last year. She is the longest vessel 
ever built at a Government dockyard, her mee 
dimensions being: Length, 500 ft. ; and extreme breadth, 
71 ft. Her mean draught is 26 ft., and her displace- 
ment 14,100 tons. Engines of 30.000 horse-power are 
—— to propel her at 23 knots per hour. Her cost 
will exceed 1,000,0002. 

Coal for the Italian Navy.—Meesrs. L. Gueret and: 
Co., Limited, of Cardiff, have secured an Italian navy 





order for 70,000 tons of best double-screened steam coal 
at 203. 10$d. per ton, all charges included. 
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Work at Portsmouth.—The dockyard officials at Ports- 
mouth have just now concentrated their principal efforts 


upon the Powerful, upon which men are working until 


Yclock at night, in order that the vessel may be 
Capital by the end of the month. As soon as the 
Powerful has been got out of the way, tle London will be 
pushed forward with the utmost possible activity. 


Swansea Corporation Water Works.—The Water Works 
Committee of the Swansea Town Council has practically 
decided, in consultation with the consulting engineer, to 
substitute concrete for hand-d stone in the con- 
struction of the dam at Cray Water Works. This modi- 
fication, if persisted in, will be attended with an economy 
of nearly 80, 

Electricity at Newport.—The Electricity and Tramways 
Committee of the Newport Town Council recommen 
the adoption of tenders of Messrs. A. S. Morgan and Co., 
of Newport, at 22,678/., for building a new power station, 
chimney shaft, and car sheds and repair shops. The 
power station is to be completed by September 30, the 
chimney shaft by August 16, and the car and repair sheds 
by December 31. 

Another Great Amalgamation. — Arrangements have 
been completed for the amalgamation, under the title of 
Baldwins, Limited, of five firms connected with the pro- 
duction of sheet iron and steel. The firms in question 
are Messrs. E. P. and W. Baldwin, Limited, Dudley, &c.; 
Wright, Butler, and Co., Limited. Gowerton, &c.; the 
Bryn ‘Navigation Colliery, near Port Talbot; Alfred 
Baldwin and Co., Limited, Panteg and Pontypool; and 
the Blackwall Galvanised Iron Company, Limited. 


Cardiff Docks.—Satisfactory progress is being made 
with new dock works at Cardiff. The walling round the 
dock, which has an area of 52 acres, has been practicall 
finished, and only small portions near the junction wit 
the Roath dock and the south-west corner near the lock 
require completion. For about three-fourths of the area 
the dredging has been carried down to the bottom level 
of the dock, and the remaining portion will be dealt with 
in two or three months. The land, both on the shore and 
seaside of the dock itself, is being rapidly filled up, and 
the contractors (Messrs. Topham, Jones, and Railton) 
are now engaged in preparations for sidings and approaches 
to the dock. They are also making good progress with 
the entrance lock, which will place Cardiff in a position 
to receive the largest vessels afloat. 





MISCELLANEA. 

Tue eighth annual dinner of the Association of York- 
shire Students of the Institution of Civil Engineers was 
held at Leeds, on March 6, under the presidency of Mr. 
J. McLaren, Amongst the guests were Mr. C. Hawksley, 
President of the Institution; and Dr. J. H. T. Tuds- 
berry, the secretary. 


The pig-iron industry of Russia has recently been able 
to pach og its two hundredth anniversary, the first pig- 
iron in Russia having been produced on December 15, 
1701, at the Newjanski blast-furnace. This was erected 
at the cost of the Crown, but passed the following year 
into the hands of a private owner, and belongs now 
to the Takowiew family. 


The Norwegian Government is contemplating the con- 
struction of a submarine boat, for which pu a Nor- 
wegian naval officer has visited several countries. In all 

robability the boat will be built at the Horten shipyard, 
orway, @ foreign syndicate finding drawings and an 
engineer, against a remuneration of 10,000/. ‘for the first 
and 5000/. for each subsequent boat. The costof the boat 
A = atsome 27,000/., and it will take about a year 
uild. 


We note that a ‘‘World’s Fair” is to be opened at 
St. Louis next Fee to the guarantee fund of which the 
United States Treas has contributed. 5,000,000 dols., 
whilst large sums are also being granted by the States of 
the Union more immediately concerned. In all about 
10,000,000/. sterling is to be expended on the Exhibition. 
A ye of aerostatics is being arranged in connection 
with the Exhibition, and prizes amounting to 100,000 dols. 
are to be offered for the test advances in aeronautics, 
Full particulars can be obtained from Mr. G. F. Parker, 
of Sanctuary House, Tothill-street, S.W. 


_ Contracts are being let for the construction of a railway 
line from Ogden to Lucin, ing across,the centre of the 
Great Salt Lake. The present railway between these 
Points passes round the north end of the lake, but 
numerous curves and high gradients have had to be faced 
by the traffic. Pressure has ub on the Southern 
Pacific Railway Company to perauade them to make their 
new line round the south end of the lake, passing through 
Salt Lake City ; but after a careful study of the whole of 
the conditions they have decided to construct the line 
through the very middle of the lake, as already stated. 
Twenty-five‘miles of trestle-bridge work will be required, 
oy! = depth of water is nob great, nowhere exceeding 


The railway station arrangements ab Hamburg have 
or many years been most unsatisfactory, and many 
attempts have been made to bring about a solution of the 
somewhat complicated problem. This, however, has 
now ~~ rg and 7 Soap of 4,000,0007. has = 

anted for the purpose, the programme comprising the 
failding of a central and various local stations, and a 
complete re-arran mt of the lines. Of the above 
sum, which includes the Altona central station (which 
has y been in use for some years), Hamburg finds 
1,250,000/. In addition the City ‘of burg has re- 
cently voted a sum of 2,250;000/. forthe building of a 
which in some places will be under- 


new “ Stadtbahn,” 
ground, 





Ina paper read before the Newcastle local section of 


the Institution of - Electrieal Engineers, Mr. C. 8. Vesey 
Brown, M.I.C.E., dealt ‘with the question. of electric 
power supply on the North-East Coast, To fully supply 
the district he estimated that plant aggregating 500, 000 
horse-power would be needed, and expressed the opinion 
that steam turbines may be largely used at the generating 
stations; gas engines he considered could not yet be 
supplied in the —_ units of 4000 to 5000 kilowatts 
capacity required. The pressure on the distributing mains 
should, he held, be 10,000 to 12,000 volts, which, he could 
state from experience at the Deptford plant, presented no 
insuperable difficulties. This voltage might well be pro- 
duced direct at the generators, without the use of step-up 
transformers, since, though Deptford was a pioneer 
station, there is at work there to-day an alternator con- 
structed in 1889, which was generating uite successfully 
at 10,000 volts, and this machine h: m followed by 
others. Overhead mains he objected to, partly on 
account of the troubles arising from lightning, one expe- 
rience of the discharge of lightning across the air gap of 
an alternator being, he stated, sufficient for most ple. 
Arresters might, 1p was true, be used, but even then the 
results of interruption of supply due to momentarily 
earthing a line chai to 10,000 volts, might, he con- 
sidered, prove a heavier item of expense than the mere 
loss of revenue due to interruption of the service. 


Some remarkable figures are given in the Railway 
Magazine, showing the immense number of people em- 
ployed on railways throughout the world. Over 4,000,000 
men’ are employed on railways, namely, 2,300,000 in 
Europe, 350,000 in Asia, 1,350,000 in America (includin 
1,000,000 in the United States), 60,000 in Africa, an 
40,000 in Australasia. Of the total, 1,000,000 are in the 
British dominions, while the number in English-speaking 
countries is 1,500,000. Of those in Europe, 530,000 are 
employed in the United Kingdom, 450, in Germany. 
and 350,000 in eres ee Russia. In these figures tram- 
ways and electricrailways are excluded from consideration. 
Railwaymen are 1 in 400 of the population of the world. 
In India the proportion is 1 in 1000 ; in Euro Russia, 
lin 300; in y, New South Wales, and New Zealan 
1 in 120; in Australasia, 1 in 110; in South Australia an 
Victoria, 1 in 100; in the United States, 1 in 80; and 
in the United Kingdom, 1 in 75. Estimating the work- 
ing life of railwaymen at 25 years, the number of recruits 
required annually to fill up vacancies is 160,000 for the 
world. In India, the number of train-miles in a year per 
man employed averages 230; in New Zealand, 600; in 
the United Kingdom, 700; in New South Wales, 800: in 
Victoria and in Australasia, 900 ; in South Australia and 
in the United States, 1000. For the world’s 450,000 miles 
of railway, the average number of men per mile is 9. In 
the United Kingdom it is 25 ; in Germany, 15; in India, 
14; in the United States. 5; in New South Wales, 4; in 
Victoria, 35; in New Zealand and in Australasia, 3 ; 
and in South Australia, 2. 


The North-Eastern Railway Company have given the 
contract for the building of a new high-level bridge over 
the River Tyne at Newcastle to the Cleveland Bri ge and 
Engineering Company, Limited, of Darlington. The pre- 
sent high-level bridge, connecting Newcastle and Gates- 
head by road and. railway, was a in 1849, — 
been designed by the late Robert Stephenson. The to 
cost of the bridge, including land and Sy RO oe was 
491,0007.; and, during the half century that has since 
elapsed, the bridge has served the traffic of the railway 
company for all purposes south of Newcastle. For some 
years past, however, considerable delays have arisen 
cause of the restricted means of reaching the city from the 
south ; and recently the North-Eastern Railway Company 
resolved, in order to relieve the traffic, to erect a new bridge 
over the river a few hundred yards west of the existing 
bridge. The work of construction will be n almost im- 
mediately. In point of size and cost this will be the largest 
bridge contract which has been given in the United 
Kingdom since the completion of the Forth Bridge. The 
estimate of the engineer (Mr. Charles A. Harrison) of the 
cost was 470,000/., but the contract is for rather less than 
thatsum. The contract comprises a railway of four lines 
of road, beginning at a junction with the Newcastle and 
Carlisle Railway west of Newcastle, and terminating by 
a junction on the main line east of the new bridge on the 
Gateshead side, being a length of over half a of via- 
duct. Besides, there is included a connecting loop rail- 
se of two lines of road, Le io at a junction with the 
railway at the south end of the bridge, and joining the 
main line again to the west of Gateshead station, this 
second railway forming a viaduct about 800 ft. in length. 


In a highly interesting letter to the Times, of Monday’s 
date, Mr. J. C. Stewart, building manager of the British 
Westinghouse Company, Limited, gives particulars of the 
work accomplished by the bricklayers in erecting the 
large buildings forming the workshops of his firm. In 
many respects the letter may be taken as a defence of the 
British workman, since Mr. Stewart asserts that, when 

soperty treated and competently directed, he has found 
i bricklayers and carpenters here to work just as 
cheaply and quickly as in America. In building these 
works, the average number of bricks laid was 1400 bricks 

man per day of ah hours, including face work. 
in common work bricks per day were laid. 
The walls were never lees than 19 in. thick, and in 
cases were 23 in. thick, and were built with mortar. 
Bricks in the Manchester district are much Jarger than in 
London, so that ever better figures should be attained in 
the Metropolitan area. In building a chimney at’ Bir- 
kenhead, measuring 250 ft. high by 24 fb, square at the 
base, the rate of laying for first 75 ft., including a 
lining of firebrick and the construction of the flue open- 
ings, was from 1533 to 1600 per man day; and 





3 v3 since 
stopping the firebrick lining at the 75-ft. level, the rate has 





All the men were members 


been 1976 oe man per day. Y be 
ic | eon 114d. per hour 


of the Bricklayers’ Union, but were 
instead of 10d., the union rate. Part of the excellent results 
are attributed —— Stewart to this a ~y pay, and this 
has no doubt been an inducement, but other factors 
have contributed to the success attained. In the first 
place, great ‘attention was paid to keeping the men 
supplied with materials ; es the second place, the 
mortar was mixed much softer than is usual in this 
country. As a consequence, one stretch of the trowel 
suffices to lay enough mortar for half-a-dozen to a dozen 
bricks, and one light tap of the trowel will then success- 


fully bed the bricks. 
Memphis was the first large 
separate system. The work was carried out in the 
early eighties to the designs of Colonel Waring, and 
many of the details adopted were strongly criticised 
at the time by experienced sanitary e eers.’: In 
® paper recently before the Memphis Engineering 
Society by Mr. A. T. Ball, the city surveyor, it is shown 
that much of this criticism has feng justified ‘ by: the 
event, though the works as a whole have been, an 
immense benefit to the community. In Colonel Waring’s 
system the unit was a 6-in. vitrified pipe laid with 
tight joints, and having a flushing tank fixed ‘at its 
upper end. The house connections were made with 
4-in. vitrified pipes, and were untrapped, and each soil 
pipe, being continued above the roof of ‘its house, 
acted as ventilator to the sewer. The sinks and closets 
Pha Senki sendy: on commaed’ to: Seabanomes 
e were every 
24 hours. Each of these 6-in, sewers was intended to 
receive the discharge from 300 houses, and was in its turn 
coupled up to a sub-main sewer 8 in. in diameter, and 
these again into mainsewers. The special points of 
the system were the use of small pipes which would be 
self. ne the exclusion of storm water, and. the 
adoption of automatic flush tanks. The weak points 
of it as originally desi were the neglect of lateral 
alignment and of facilities for removing otions. 
Such obstructions have, Mr, Bell reports, been pretty 
frequent, and it had ~ till 1888 been necessary to con- 
struct sixty-three man-holes not originally provided for, 
in order to reduce the constant expense thus arising. 
Since that date much has been done to replace the curved 
lines of the sewers as originally laid with straight sewers, 
and many more manholes have been constructed. These 
improvements have led to a great saving in the annual 
cost of maintenance, 


An extensive series of important works is being carried 
out at the present time in the harbour of Colombo. These 
consist of two breakwaters, a graving-dock, a slipway, 
and a —— a and they give employment to no 
fewer than 3300 workpeople, 2600 of whom are free 
workmen, while the remaining 700 are convicts. In 
1891 the necessity of increasing the sheltered deep-water - 
area had become apparent. Plans were therefore pre- 
pared for the construction of a north-east breakwater 
1000 fb. in length, mage from Mutwal Point, and of 
an island breakwater 2670 ft. in length, known as the 
north-west breakwater. These two works are so 
that on their completion they will give a northern entrance 
700 fb. in width, having a depth of from 34 fb. to 36 ft. ab 
low water, and a central entrance 800 ft. wide having a 
depth of from 39 ft. to 40 ft. at low water. The sheltered 
area inclosed within the harbour will be about 660 acres, 
which will give to Colombo one of the largest artificial 
harbours du the a The — Le ape se which 
is practically complete, is built of ru ) 
thrown into the sea with a of from 906 fb. to 
wide, a width of 70 ft. at top, and a height of 7 ft. Above 
sea level. The north-west breakwater is constructed of 
concrete blocks of some 30 tons weight. The 
dock will be 600 ft. in length on the floor, 121 ft. in wid 
at the copings, and 85 ft. at the entrance, with a d 
30 ft. over the sill at low water. The ber | will 
agp oe pple a and at the outer end will be covered 
4 25 ft. of water. At that end, resting on a rubble! bed 
the sections of the platform have a framework of jarrah 
wood encased in concrete, but higher up, wheré: the 
weight of the vessel will bear more fully as it is drawn 
out of the water, concrete work, based u piles driven 
down to a solid stratum, is employed. The cradle, which 
will be moved up and down the slip and will the 
vessel, is constructed of iron, and is 120 ft. long. | The 

machinery at the top of the incline 


—s is set in a 
bed of solid concrete, and is capable of up 
vessels of 1200 tons deadweight. 


city to be sewered on the 








InstITUTION oF Civit Enotnerrs.—On Wednesda 
evening the annual dinner of the Institution of Civil 
Engineers was held in the Merchant inp od Ha 

ission of the Masters and Wardens of the compan 
here were about 250 members, associates, and guests 
present, Mr. Charles Hawksley, the President, was in 
the chair, and the guests of the evening were Lord Stal- 
bridge and Lord Brassey. There were also among the 
ee Sir Richard Harrison, the Right Hon. 

. L. Jackson, M.P., and the Hon. Mr. Justice Kekewich. 
After the loyal toasts, Lord Brassey proposed ‘Our 
National Defenders.” In , General Sir Richard 





B 
Harrison said that in South Atrio the railway 


had had to repair 25 bridges of 100 ft. to 500 ft. 


20 bridges of 60 ft. span, and 180 culverts of 6 ft. to 20 ft. 

span. ey had laid 10 miles of deviations about the 

broken bridges. The Boers also blew up 45 locomotives. 

Peotsotion, ant froma Shia begteniag Leoed Icfeoned tol 
and from this begit r 

rotten of Tince of bieckoomeer The toast of "The 


Institution” was proposed by the Right Hon. W. L. 





Jackson, and was responded to by the ent, 
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SLUICES ON THE MANDALAY CANAL. 
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Council. 2. Election of the President, the officers, and Council. 
Election of new members and ates. 3. Alterations to Rules 
5, 9, and 10, relating to past - presidents, will be submitted. 
4. Address by the Chairman, the Right. Hon. the Earl of Glas- 
gow, G.C:M.G., LL.D. 5. Presentation of testimonial.to Mr. 
George Holmes. 6. Presentation of the Gold Medal to Professor 
W. E. Dalby, M.A., B.Sc., and of the Premium to Commander 
G. W. Hovgaard, late Royal Danish Navy. The following papers will 
then be read and discussed: 1. ‘‘ On Torpedo-Boat Destroyers,” 
by Mr. Sydney W. Barnaby. 2. ‘On the Stresses in a Ship’s 
Bottom Plating due to Water Pressure,” by Mr. Ivan G. Boobnoff, 
LB.N., of St. Petersburg.—Thursday, March 20. Morning meet- 
ing, at 12 o’clock. 1. ‘‘ Liquid Fuel for Ships,” by Sir J. For- 
tescue Flannery, M.P. 2. ‘‘ The Navipendular Method of Ex- 
periments, as applied to some Warships of different Classes,” by 
Captain G. Russo, R.LN. 3. ‘On the Necessity for oars 
Standard of Stability for Sea-Going Ships,” by Professor J. H. 
Biles, LL.D. Evening meeting, at 7 o’clock. 1. ‘‘ The Straining 
Forces in Crankshafts,” by Professor Stanley Dunkerley. 2. 
“* Torsional Vibrations of Shafts.” by Herr L. Gtimbel. 3. ‘‘ Im- 
provements in Propeller Shaft ings,” by Mr. A. Scott 
Younger, B.Sc.—Friday, 21. Morning meeting, at 12 
o'clock. 1. ‘‘Modern Scientific Developments and the Future 
of Naval Warfare,” by Mr. W. Laird Clowes. 2. ‘‘ Distortion in 
Boilers due to Overheating,” by Mr. C. E. Stromeyer. 3. ‘‘ The 
Corrosion of Condenser Tubes and Sea-Water Conductors,” by 
Professor E. Cohen, of Amsterdam. Evening meeting, at 7 0’ 
1. ‘‘ The Methods of Handling Material over Shipbuilding Berths 
in American Shipyards,” by Mr. W. A. Fairburn. 2. ‘‘ A Com- 
parison of Five Types of Engines with respect to their Unbalanced 
Forces and Couples,” by Professor W. E. Dalby, M.A., B.Sc. 3. 
“ A Note on Simpson’s Rules,” by Mr. J. Macfarlane Gray. 4. 
Concluding proceedings. The annual dinner will be held on Wed- 
nesday, March 19, in the Holborn Restaurant, at half-past seven. 

Tue INSTITUTION OF ELECTRICAL ENGINSERS.—Th ‘f M 
20, at 8 p.m., at the Institution of Civil Engineers. If the dis- 
cussion on the papers on “ Electric Shock ” is concluded at the 
meeting on March 13, the following paper will be read: ‘‘ Pro- 
blems of Electric Railways,” by Mr. James Swinburne, Member, 
and Mr. W. R. Cooper, M.A., B.Sc., Associate-Member. 

Roya InstrrotTion or Great Britain.—Friday, March 21, at 
9 o'clock. Geheimrath Professor Otto N. Witt, Ph.D., F.0.8., of 
Berlin, on ‘‘ Recent Developments in Colouring Matters.” . (In 
English.) Afternoon lectures next week, at 3 o’clock :—Tuesday, 
March 18, Professor E. B. Poulton, M.A., Hon. LL.D., D.Sc. 
F.R.S., M.R.I., on ‘Recent Researches on Protective Resem- 
blance, Warning Colours and Mimicry in Insects.” (Lecture II.). 
—Thursday, March 20, Mr.E. T. Reed, on “‘ Caricature in and 
out of Parliament.” (Lecture II.).—Saturday, March 22, the 
Right Hon. Lord Rayleigh, M.A., D.O.L., LL.D., Sc.D., F.RS., 
M.R.1., Professor of Natural Philosophy, R.I., on ‘‘ Some Elec- 
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Tue INSTITUTION OF JUNIOR ENGINEERS.—Saturday, March 22, 
at 3 p.m., visit the Victoria and Albert Museum, to inspect the 
naval mechanical and scientific models. 
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SHIPPING PORTENTS. 
It is only because of the strength and great 
vigorous effort is made from time to time to wrest 
from us our sea supremacy ; and this is but another 
way of saying that to secure our continuance as the 
ocean carriers of the world, we must maintain 
that progressive enterprise which has given us first 
place among. maritime nations. . It is therefore 
gratifying to learn that the Cunard Company have 


to be done to recover from the Germans the blue 
riband for Atlantic high speed. We have applauded 
the success of the Vulcan Company, of Stettin, as 
builders, and the Hamburg and Bremen companies 
as owners of the Kaiser Wilhelm der Grosse, 
Deutschland, and Kronprinz Wilhelm ; and similarly 
we regard it as of the highest importance to scientific 
progress that British skill should continue to con- 
tribute towards the development of the high-speed 
liner, especially as its present position is largely 
due to the British marine constructor. The Cunard 
Company, with characteristic caution, are, however, 
considering the question in all its Pen 2 and 
their first step is merely to ask the three leading 
shipbuilding firms—Vickers, Fairfield, and Brown— 
to submit three alternative designs for a vessel 700 ft. 


8! long to steam 24 knots, 23 knots, and 18 knots on 


the Atlantic, with an estimate of the first cost, and 
some information regarding personnel and coal ex- 
penditure. . This will raise the whole question as 
to whether the game is worth the candle. The 
company’s steamers Campania and Lucania, of 
12,500 tons gross register, maintain 22 knots on 
the Atlantic, with the engines developing 28,000 
indicated horse-power. . To increase this speed to 
23 knots will necessitate not only-a larger and 
costlier ship, but an addition of 8000 horse-power to 
the machinery ; while to get 24 knots it is computed 
that the power will have to be 48,000 indicated 
horse-power. Thus an addition to speed of. two 
nautical miles per hour adds to the fuel consump- 
tion 290 tons of coal per day, assuming a very high 
efficiency to be got from the machinery, bring- 
ing the totai per day to 750 tens, or 1.3 ton 
per mile steamed. An 18-knot boat, on the other 
hand, would consume considerably less than half this 
total amount of coal, and her expenses for oil and 
other stores, and for wages in the engineering de- 
partment, would be correspondingly lesséned. More- 
over, the 18-knot boat may profitably carry a large 
quently of cargo, for her machinery will require 
but one-half the space and weight of that of the 
24-knot liner. It does not pay to take cargo at the 
high speed. Against this, however, there must be 
laced the higher rates which may be charged 
or passengers. The minimum first-class rate on 
the fast German ships is about 20/.; in 22 and 
%1-knot ships, it is 12/.; while there is, again, a great 
difference in the maximum, many 2501. fares being 
taken, and others range up to 400). A © per- 
centage of American tourists insist on travelling in 
the fast ships, and the German lines are sati 
that the high-speed liner pays. They add to the 
resources of a nation in war times, and for this 
reason larger Admiralty subvention rates are justi- 
fiable. National prestige and the company enter- 
prise which they indicate are also worthy of some 
consideration. 

Such liners are undoubtedly of high importance ; 
but from the point of view of national commerce 
the prosaic tramp must, by reason of superior 
numbers, count for more; and it is gratifying to 
know, from a return just issued from ya's 
Register, that in this respect foreign competition 
has not begun to affect our position. When allow- 
ance is made for waste, loss by misadventure, and 
sales to foreigners, it is seen that our merchant 
fleet has grown to the extent of 571,045 tons 
during the past year. This gain of about 4 per 
cent. seems small’ when the great activity of our 
shipbuilding works lately is recalled. But, then, the 
rocess of renewing the British fleet is continuous. 
hus 1,173,390 tons of steamers and 45,203 tons 
of sailing vessels were added during the year— 
nearly all new; but there were removed 488,429 
tons and 159,119 tons respectively. . More than 
one-half of these ‘‘ removals ”—346,000 tons— 
continue in existence, under foreign flags, while 
60,000 tons more took colonial colours ; but even 
so, there is much consolation in the fact that we 
are in a superior position, by having replaced prac- 
tically all these ships sold to foreigners, as well as 
the ordinary wastage, with new vessels, equi 
with the most modern and economical of machinery 
and general appliances. In considering the question 
of competition, this fact counteracts in some measure 
the legislative restrictions enforced upon British 
vessels, which, although effective in reducing the 
possibilities of accident, are nevertheless vexatious 


and conducive to ry charges. Of the total 
tonnage added to the British fleet, 94.6 cent, is 
new tonnage.’ In other words, there in the 


past year. been a renewal of one-twelfth' part of 
the British fleet, now numbering 20,059 vessels of 








GENERAL TRAN3ATLANTIC COMPANY, 





at last awakened to the fact that something ought 





14,635,197 tons. In ten years over eight million 
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tons of new steam tonnage has been added, partly 
augmenting the gross total and partly taking the 

lace of vessels lost or sold to foreigners; and thus 
it may be taken that the entire British fleet is re- 
newed every fourteen or fifteen years, although, of 
course, we have always the exceptional laggards on 
the stage. This makes for greater seaworthiness and 
fewer ocean disasters. Economy, ‘00, is increased, for 
in many cases large-capacity steamers with modern 
machinery supplant sailing craft. The uncertainty 


of the latter and the time taken on a voyage, even | flag 
with the assistance of the ‘‘unbought wind,” renders | 


them less efficient than the ocean tramps, with their 
great holds, since the latter, carrying their load at a 


certain average speed of 10 knots, burn per day | 


only 5 tons of coal per 1000 tons carried, and they 
need a smaller crew. Thus it comes that the 
British fleet has to-day a million tons less of 
sailing ships, and two and three-quarter millions 
more of steamers, than was the case seven years 
ago. At the same time the size of steamers has 
been increasing : the average of new ships now is 
2906 tons, while ten years ago it was 2100 tons. 
There is therefore little reason for despondency as 
to the British fleet, which is better equipped for 
those years of lean freights which are certain to 
come, sooner perhaps than later. 

But this point, it would seem, is being more and 
more appreciated by foreign owners, and last year 
fewer vessels were bought from us than for six or 
seven years. Only 346,747 tons of shipping were 
thus transferred, whereas in some previous years 
the total was as high as 600,000 tons. Antiquity, 
however, still characterised the ships sold: one- 
half of them were over 15 years of age ; and only one 
or two of the remainder were built since 1890. 
The purchasers were, according to tonnage, Ger- 
many, Italy, Spain, Greece, Norway, and Japan, 
the respective totals ranging from 57,636 to 20,081 
tons ; in most cases the purchases were due largely 
to the fact that the home yards were unable to keep 
pace with the requirements of the shipowners. At 
the same time there are indications that in several 
countries, notably Germany, the present fleet is 
sufficient for the commercial needs of the imme- 
diate future; but whether this economic barrier 
will arrest that eager enthusiasm for a fleet—mer- 
cantile as well as naval—which animates nations 
at the present time, is quite another matter. Ex- 
pansion and colonisation are the great present-day 
aims of the statesmen of most countries, partly to 
gratify ambition and partly to ensure markets for 
increasing production, and these are difficult if not 
impossible of realisation without ships; in any case, 
merchant vessels are a necessary corollary to naval 
expansion, so that the immediate future must 
witness an increase in the fleets of some foreign 
countries irrespective altogether of the require- 
ments of the foreign trade or of the possible 
earning power. 

Germany, in her liberal mail subsidies, recognises 
and encourages this. Italy and other nations 
grant large subsidies to shipbuilders and owners, 
and France last week adopted an important modi- 
fication in her bounty laws, which may have in- 
fluence in arresting her downward path among mari- 
time nations. The fact that her fleet did not increase 
at the same rate as that of other nations was largely 
due to the deletion in 1893 of a clause originally 
introduced in 1881,under which vessels built abroad 
received half of the French navigation bounty. 
Notwithstanding this deletion, French shipowners 
continued to purchase more foreign tonnage than 
formerly, owing to the higher charges and the 
longer time required to build ships at home. Im- 

rt tariffs, ——— the cost of equipping ship- 
building works as well of labour charges, mea 
sufficiently explain the situation. This bounty for 
foreign-built ships is the main feature of the 
ny just passed. Under it such ships get per 
day (with a maximum of 3(0 per annum), 5 centimes 
for each gross ton up to 2000 tons, 4 centimes from 
2000 to 3000 tons, 3 centimes from 3000 to 4000 
tons, and 2 centimes for all steamers of 4000 tons 
and upwards. A foreign-built steamer of 2000 tons 
running the maximum number of days would thus 
earn 9481. ; a French - built steamer of the same 
tonnage would receive 30161. A 6000-ton foreign- 
built steamer would receive 19901., as against 
89701. earned by a French-built vessel. The 
foreign-built ship gets from 26 to 32 per cent. 
of the navigation premium, whereas the rate of 
1881 was half of the premium. An important 
feature is that such foreign-built ships must not 
be mortgaged for more than half their value, 





and must exceed 10 knots’ speed at half load : 
if the speed be not 12 knots, 5 per cent. is 
deducted, and for 11 knots 10 per cent. No 
foreign-built sailing vessels are to be included. 
The provisions of the Act are not retrospective. 
The new law, which is limited to a duration of ten 
years, with payment of subsidies for twelve years, 
increases the navigation bounty to all sea-going 
ships of over 100 tons and less than fifteen years 
old, built in France and sailing under thé French 
. The bounty to steamers is raised from 1 franc 
10 centimes to 1 franc 70 centimes per gross ton 
per 1000 miles run for the first year, with annual 
decreases in this rate. For steamers of over 3000 
tons the rate is reduced 1 centime per 100 tons or 
fraction thereof up to 7000 tons, at which point the 
rate is unchangeable. The increase in the bounty 
is not, however, so much as it appears, for two 
clauses of the law require reserves of 6 and 5 per 
cent. respectively for all seamen and fishermen 
and for the benefit of disabled mariners ; so that, 
instead of an increase of 60 centimes in the rate the 
augmentation is only 41 centimes. For French- 
built sailipg vessels the bounty has been maintained 
at 1 franc 70 centimes for ships below 600 tons, but 
reduced by 10 centimes per 100 tons or fraction 
thereof for those above this burden and up to 1000 
tons. The construction bounty remains the same as 
in the existing law—namely, 65 francs a gross ton 
on the hull, and 15 francs on every 220 1b. of engines 
and boilers used in the steamer ; but the total of 
new tonnage to benefit by the Bill is restricted to 
500,000 gross tons for steamers and 100,000 tons 
for sailing craft, registered under the French flag 
after the promulgation of the new law. The French 
fleet just now totals 1,350,000 tons. Of this 500,000 
tons of new steam tonnage, only two-fifths are re- 
served for foreign construction. By 1913 France 
will have paid under this Act eight millions sterling, 
while the 1893 Bill has cost 8,840,000/. ; so that in 
twenty years nearly 17 millions will have been 
spent, and it seems doubtful if an adequate return 
will accrue. During the past seven years France 
seems to have been spending at the rate of 1l. per 
ton owned per annum; in other words, the 

overnment has paid to owners in the seven years 
almost an equivalent to the first cost of the ships 
owned, if based on British prices ; and the paucity 
of progress under such conditions ought to make 
even the United States pause before embarking 
upon a forced development of her merchant 
marine. 

The agitation for bounties for the construction of 
a navy of commerce continues on the other side of 
the Atlantic, but without making many converts. 
It is urged that a vessel 460 ft. by 58 ft., to ca 
10,000 tons gross on a draught of 26 ft., and wit 
engines of 3000 indicated horse-power, would cost 
in the States 102,000/., and in Britain 74,000/.; so 
that the capital charges, with 5 per cent. deprecia- 
tion and 6 per cent. insurance, would work out to 
15,8101., as compared with 11,4701.; while the 
wages cost would be 4140]. against 26351. per 
annum. Maintenance of crew, it is also contended, 
would cost 245]. more per annum. Other items are 
equal, and we have, therefore, according to American 
computation, a total annual charge for this 10,000- 
ton United States carrier of 32,7001., as compared 
with 26,6001. : adifference in favour of the British 
ship of 6100/., which on a vessel of this size and 
first cost gives a very substantial profit. Indeed, 
upon a moderate measure of a year’s freight-carry- 
ing, it means that the British ship could carry her 
cargo at 1s. 3d. per ton per Transatlantic trip 
cheaper than the American vessel. This, if 
accurate, is a very severe handicap upon the 
United States ship. Nearly two-thirds of the 
excess is due to higher shipbuilding charges, and 
the remainder to crew ; it remains to be determined 
how much this difference is due to the influence of 
unnecessarily high import duties on steel and other 
constructive material. United States shipbuilders 
say they have sometimes to pay much more for 
their plates, angles, &c., than British firms ; and 
yet we are told, and we believe, that these can be 
more cheaply produced in the States than here. 
Similar analogies _— be drawn in other direc- 
tions, all pointing to the fact that artificial support 
to a robust industry is usually absorbed to the 
profit of that industry, and those at the head of it. 
A tariff or bounty, which has failed to cheapen steel 
= all times to ere = a may not lessen 

© price or shi ough it might in- 
crease Se peels of builders. We, fn his decane, 
are content to accept that open competition which 





enables us to buy from the cheapest, be he Ameri. 
can, Scandinavian, or Teuton, because in the end 
it brings that stimulation which is the first aid 
in the maintenance of sound healthy vigour. 





THE ELECTRICAL AND MAGNETIC 
PROPERTIES OF IRON ALLOYS. 

For the past ten years Professor W. F. Barrett, 
F.R.S., of Dublin, in conjunction with Mr. W, 
Brown, B.Sc., and Mr. R. A. Hadfield, the 
managing director of the Hecla Steel Works, Shef- 
field, has been engaged in researches on the elec- 
trical and magnetic properties of iron alloys. As 
each series of alloys was made, the samples were 
cast into ingots. After rejecting unsuitable pieces, 
there remained 110 specimens, which were forged 
into bars, raised to-bright-red heat, and rolled out 
to rods 40 in. long, 0.2 in. in diameter. These 
rods were tested, and afterwards returned to Shef- 
field for thorough annealing at 1000 deg. Cent. and 
slow cooling during 100 hours, preparatory to further 
testing. Of the rods tested, 59 represented binary 
alloys, 44 ternary alloys, and 7 contained more 
than three elements, besides iron. 

As standards of comparison there were employed 
hard-drawn electrolytic copper rods, and Swedish 
iron rods containing 99.89 per cent. of iron, and 
thus only one-tenth per cent. of total impurities. 
Rods and wires of this iron gave practically the 
same electric conductivity—-namely, 16.5 and 16.44 
(copper = 100). The resistances were determined 
by measuring the fall of potential over known 
lengths of the rod; this method indirectly allows 
conclusions to be drawn as to the homogeneity 
of the materials. The highest resistance of any 
commercially useful wire—namely, 97.5 microhms 
per cubic centimetre—was found in an alloy of 
iron with 25 per cent. of nickel and 5 per cent. 
of manganese. This alloy is also distinguished 
by its thermo-electric properties and a low tem- 
perature coefficient ; it is not expensive, and can 
easily be drawn into wire. An alloy with 15 per 
cent. of nickel and 5 per cent. of manganese makes 
a good material for resistance coils, It is known as 
resista, or rheostene ; Professor Barrett has used it 
for over five years, and finds that it has not 
deteriorated ; some users have, however, complained 
that thin wires of this alloy turn brittle. 

Looking at the general result of adding any 
metal to iron, we see that all admixtures diminish 
the conductivity, though the additional element— 
e.g., copper—be itself a better conductor than iron, 
and that the specific resistance of the element 
added affords no clue as to the intensity of its effect. 
Thus aluminium-iron alloys are far worse con- 
ductors than nickel-iron alloys of the same per- 
centage, although aluminium conducts three times 
as well as nickel. Tungsten reduces the con- 
ductivity of iron least of all elements tested, 
and carbon undoubtedly most. The effect of 
carbon is, in fact, so marked that we can, in 
the absence of other impurities, guess the carbon 
percentage from the resistance. In all cases the 
conductivity curves fall very rapidly at first, and 
much more slowly afterwards. In other words, 
the effect of a small quantity of any additional 
element is much stronger than that of subsequent 
additions to rich alloys. This is, of course, a fairly 
general rule. But Professor Barrett arrives at the 
very interesting conclusion that the specific resist- 
ances (column §S. R. of the Table below) and the 
specific heats (column S. H.) of the 1 per cent. 
alloys increase as the atomic weights (A. W.) 
decrease. The following Table exemplifies this 
observation, which is a suggestive novelty so far 
as the specific heat is concerned : 














Iron Alloyed with 8. R. gH. | AW. 
Bett" 

Tungsten .. ot = 0.9 0.085 | 184 
Cobalt Ke us sce 2 0.107 | 59 
Nickel 4) eee 2.5 0.108 59 
Chromo oo. 4.. x! S09 4. Oe - 
Carbon <i pe 5 0.113, 0.16 | (?) 
Manganese .. .... 52 0.122 | 55 
Silicon ae - 10.3 0.183 | 28 
Aluminium .. | 1L1 0.212 27 





Several qualifications have, however, to be made 
as regards this Table. It will be noticed that 
chromium does not quite fit into the row. Two 
values are given for the specific heat of carbon, 
0.16 (graphite), 0.113 (diamond); what — 
weight we are to assign, we do not know. ¥U 
the chief point is that none of the materials were 
pure. Traces of carbon, manganese, and silicon 
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cannot be eliminated. . That signifies, in the first 
instance, that we are uncertain as to the pro- 

rties of the pure metale—the chemist smiles 
at the mention of ‘“‘ pure” iron—and in the 
second instance, that we cannot speak definitively 
of their comparative effects. Further, none of the 
iron rods examined contained more than 1} per 
cent. of carbon, so that the range of the tests of 
the carbon alloys was very limited; and, lastly, 
the peculiar condition or modification in which the 
carbon exists in the iron is undoubtedly of in- 
fluence. For these reasons Professor Barrett did 
not embody carbon in the Table in which he sum- 
marised certain of his results, though he gave the 
respective figures which we have added to the Table; 
nor did he place cobalt with the other metals 
Professor Barrett states that the cobalt and nickel 
curves lie close to one another. Further research 
will probably bring out differences between nickel 
and cobalt. The chemist has long recognised that 
the unmistakable resemblance of these two metals 
is superficial, and consists chiefly in their having 
both somewhat analogous peculiarities, which may 
frequently be called irregularities. G. Reichardt is 
at present ir’ cobalt-copper alloys in the 
Reichsanstalt ; and he finds them of little use so far, 
except for thermo-couples ; and magnetically cobalt- 
copper alloys and nickel-copper alloys differ most 
decidedly from one another. 

Annealing—to return to Professor Barrett’s re- 
sults— always diminishes the resistance of the 
alloys, often to a remarkable degree. High-grade 
manganese steel is hardened by rapid cooling, and 
softened by slow cooling. Hardness, as a rule, 
goes with resistance. For his magnetic researches 
the author found a magnetometer method, making 
use of the magnetic system of a Lord Kelvin 
graded galvanometer, on the whole most con- 
venient, considering the length of the speci- 
mens and the range of the experiments ; Ewing’s 
permeability bridge and the ballistic method were 
also applied. The length of the rods being 
about 200 diameters, a correction had to be made 
for the demagnetising reaction of the ends. Some 
rods were turned down to diameters of less than 
0.2in. The best Lowmoor iron was not quite so 
permeable as the Swedish iron. Small quantities 
of manganese seriously diminish the permeability 
of iron, as they diminish the conductivity ; alloys 
with 13 per cent. are practically non-magnetic. But 
the presence of carbon and its condition have to 
be considered ; when 3 per cent. of manganese 
are present, a high carbon percentage is mag- 
netically detrimental, while high manganese alloys 
are magnetically improved by an addition of 
carbon; a poor magnetic manganese steel is 
also very hard. The effect of copper is not 
great. Chromium makes iron hard and mag- 
netically poor—i.e., decreases the permeability and 
increases the coercitive force. Tungsten imparts 
very high remanence and coercitive force, and 
permanent magnets should be made of a steel con- 
taining from 5 to 7 per cent. tungsten. These 
remarks apply to well-annealed specimens, and 
would hold still more for unannealed materials. 
Composite alloys containing more than two metals 
may behave very curiously. A steel of composition 
Fe 86.74 per cent., Mn. 13.0, CO 26 per cent., is 
practically non-magnetic, and, unfortunately, also 
very hard and not machinable at all. But a steel 
with 79.35 Fe, 10.25 Mn, 9.0 Ni, and 1.4 C, is also 
non-magnetic, but it can easily be machined. Thus 
we see that while nickel steels are fairly magnetic, 
they render manganese steels, themselves also 
magnetic, practically non-magnetic. 

The most remarkable observations were, however, 
made on some alloys containing only one of the two 
elements, silicon or aluminium. A steel containing 
2} per cent. of Si exhibits higher permeability and 
lower hysteresis with high induction than the 
purest Swedish charcoal iron, and a 24 per cent. 
aluminium steel proved to be magnetically still 
superior. Professor Barrett had many very instruc- 
tive curves to explain these and other features, 
when recently he read before the Institution of 
Electrical Engineers a paper ‘‘On the Electrical 
Conductivity and Magnetic Properties of Upwards 
of One Hundred Different Iron Alloys.” But 
his two simple experiments were sufficiently con- 
Vineing and startling. Any iron rod will show mag- 
hetic polarity, as we well know. But the steel 
With 2$ per cent. of aluminium had its accidental 
polarity reversed every time it was turned in the 
very feeble magnetic field of the earth ; that is to 
say, when held vertical, the lower end would repel 





a long magnetic needle, and thus demonstrate itself 
to be a north pole. But when the rod was turned, 
the now lower end would again be a north pole. 
Professor Barrett further placed thin rods within a 
long solenoid, and listened to the Page effect—the 
sound given out by the magnetised wire. The audi- 
ence could just hear the sound of the Swedish iron ; 
the aluminium wire hummed loudly enough to 
astonish everybody. 





THE NAVAL VOTES. 

THe House of Commons has, during the past 
week, voted a good deal of money for the support 
of the Navy during the financial year which begins 
on the first of next month. There has, however, 
been very little debate on the subject; indeed, 
there have been, in accordance with custom, very 
few members present on most occasions. On 
Monday the vote for naval work and buildings was 
taken, which led to a certain amount of discussion 
on Wei-hai-wei; an outworn subject now. Mr. 
Gibson Bowles naturally had something. critical to 
say about the defences of Gibraltar. His agitation 
has been justified to the extent of the Admiralty 
having determined to survey the eastern side of the 
Rock, This Mr. Bowles describes as ‘‘ perfect 
nonsense,” as the Admiralty is already in possession 
of recent soundings. It will, however, occur to 
engineers that soundings which are quite sufficient 
for navigational purposes are, as has been already 
pointed out, quite inadequate for supplying data 
upon which the design for constructive works can 
be based, supposing a harbour is to be formed on 
the eastern side. A water-tube boiler shop is to 
be established at Haulbowline for repairs. 

On the personnel section of Vote 8 being brought 
forward, Mr. Kearley complained that the Naval 
Construction Department — presumably the engi- 
neering branch being included—is underpaid and 
undermanned. The Board of Admiralty, as re- 
presented by its Parliamentary Secretary, does 
not hold this view, disagreeing with the statement 
that private firms draw largely from the Admiralty 
staff. It would be invidious to give a list of names, 
but it cannot be denied that many men who hold 
distinguished positions in the service of engineering 
and shipbuilding contractors have been withdrawn 
from the Admiralty staff. No doubt the prospect 
of a pension is an inducement that should a taken 
into consideration when estimating the rate of pay 
received ; but it should also be remembered that 
whilst a larger scale of pay can be secured by compe- 
tent men when they leave Government employment, 
they can nearly always—one might say practically 
always—make a more liberal provision for retire- 
ment, very often by obtaining a share in the firms or 
companies with which they become connected. 

On Tuesday last the House went into Committee 
of Supply at an early hour, and several votes were 
disposed of in quick succession. The first was for 
three and a third millions for naval armaments, 
which was agreed to without discussion. Then 
followed in quick succession a million odd for 
‘*works, buildings, and repairs at home and 
abroad,” two and a quarter millions for ‘‘shipbuild- 
ing, repairs, maintenance, including the cost of 
dockyards, and naval yards at home and abroad ;” 
over three-quarters of a million for ‘‘ half-pay, re- 
served, and retired pay ;” a little over one million 
one hundred thousand for ‘‘naval and marine 
pensions, gratuities, and compassionate allowances ;” 
and over a third of a million for ‘‘civil pensions 
and tuities.” All these were cheerfully ac- 
corded by the Committee with a light heart. The 
medical vote of about a quarter of a million, however, 
gave rise to a little comment, Sir Charles Dilke 
raising the question of hospital ships. These, the 
House was told, are to be rapidly made ready in 
time of war. It is to be hoped that the promise of 
the Board of Admiralty will be made good, and that 
provision will be made for mobilising this most 
needful part of war equipment, so that it may be 
ready and efficient when needed. Things out of 
sight and not in use are, however, apt to be neg- 
lected, especially in Government departments. ‘We 
are glad to see that medical officers are to have 
some addition made to their pay—a matter to which 
the leader of the Opposition took exception. 

On the vote for ‘* Martial Law” coming forward, 
Mr. Kearley protested against marine officers being 
debarred from sitting on courts-martial when afloat, 
a question upon which the member for Devon- 
port insisted upon dividing the Committee, with, 
of course, the usual result, the motion being 





negatived by a majority of 88. If the proposal 
heal’ beeti made in regard to engineer officers, ‘it 
would have been even more to the point ; for an 
executive officer may be mappont to know some- 
thing’ of discipline in regard to marines, but is 
certainly unfitted to adjudicate on engineering 
matters; as has been proved in a: very conclusive 
manner before now. Naval education—also a small 
vote of a little’over a hundred thousand—brought 
Mr. Bowles to his feet once more. He objects 
that the Council of Education is too much in the 
hands of ‘‘ scientific men ;” there is, he says, too 
much scientific cramming and too little practical 
instruction. Accepting what is evidently Mr. 
Bowles’ interpretation of that much abused term 
‘* scientific,” we are disposed to agree with him; 
but we would point out that scientific methods are 
above all practical. He had, however, common 
sense on his side when he advocated that naval 
officers should learn something of the law of 
nations, and that they should be instructed in 
modern languages. In regard to the former branch 
of knowledge, it might form a subject for qualifying 
examination to the higher branches of the service. 
An admiral is more likely to need it than a mid- 
shipman. As to modern languages, it is reassuring 
to know that ‘‘ the Admiralty are now appointing 
an instructor for the Channel Fleet wie will be 
able to teach French.’”’ On the small vote, 65,0001., 
for scientific purposes, the veto the Board is said 
to have put wee naval papers to be read before 
the Royal United Service Institution was com- 
mented upon. Mr. Arnold-Forster denied that 
the Board held any views hostile to the proper 
discussion of naval problems. However this may 
be, and whether it is true of the present Board and 
does not apply to its predecessors, we cannot 
say ; but we do know that an opinion is common 
among naval officers that it is not likely to advance 
their interests to contribute papers to the Institu- 
tion. A few years ago naval papers were common, 
as our columns will bear witness; but the Institution 
has become more completely military in the present 
day. Itis a curious fact that when a soldier was 
secretary the contributions were largely blue, but 
on a sailor succeeding to the office the text became 
almost an unchequered scarlet. That does not 
tend to the advancement of naval efficiency. A 
vote of soniewhat over a quarter of a million for 
the Royal Naval Reserve was finally agreed to 
without discussion. 





PROPOSED CHINESE RAILWAY. 

WHEN so much attention is being. paid to the 
railway development which is being carried on by 
the Russians in the north of China, people are apt 
to overlook what. is being proposed or carried out 
in the south of that vast empire. The possibilities 
of trade in'the south of China are very great, not 
only by the development of railways from the sea- 
orts, but by connection with Burmah and 
ndia. It is true that the Indian authorities have 
not given much encouragement to the extension of 
the Indian Railway system to China, believing that 
the resources at their disposal may be more usefully 
employed in making that system more complete 
within the boundaries of the ma Empire. Dur- 
ing his recent visit to Burmah, Lord Curzon refused 
the requests of the various deputations which 
waited on him, with an air of conviction which 
showed that he had made up his mind on the sub- 
ject. One of the projects which he refused in the 
most decided manner was the request to give his 
support to a railway connection with Yunnan, with 
immediate reference to the prolongation of the 
Mandalay-Lashio Railway to the Kunlong ferry. 
We have on former occasions indicated the difficul- 
ties of the route, but as more information is got on 
the subject those who have studied it believe that 
the difficulties have been unduly magnified. More- 
over, conditions are rapidly changing in the Far 
East, and it behoves the British authorities to show 
that they are not behind their competitors in enter- 
prise. Of this they may rest assured, that the French 
are determined to tap the trade of South China 
through their possessions, and in this they, .no 
doubt, are favoured by geographical position and 
natural conditions. 
From a recent report of the Acting British 
Consul for. Isumao and Mengtse, we. learn that, 
although work on the proposed railway from 
Haiphong to Yunnan-Fu has not yet been com- 
menced, a company has been formed which will 
soon begin operations. For some time the project 
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Tonkin Government were obliged to concede very 
liberal terms before the un king could be 
seriously considered. The. ement concluded 
between the company and the Tonkin Government 
is briefly as follows: The railway will be of one- 
metre gauge, and will be divided into two sec- 
tions—the first from Haiphong to Lao-Kai, the 
second from Lao-Kai to Yunnan-Fu. The Tonkin 
section will be constructed by the company at the 
colony’s expense ; the Yunnan portion with their 
own funds. All material of whatsoever kind 
required will be purchased from or through the 
company. The line is to be completed within a 
= of seven years from the date of cutting the 

rstsod. The company have the privilege. of work- 
ing the whole line from Haiphong to Yunnan-Fu 
for 75 years; after which the railway reverts to 
the Tonkin Government, who will make good to 
the company the cost of all greg Sym and 
other material purchased during the last 25 years 
of the period of concession. The agreement con- 
tains stipulations about the number of trains, the 
speed and the fares, but it is still premature to 
enter into details of these. It will be time enough 
to consider them when the line is nearing comple- 
tion. 

One point, however, may be noted—namely, 
that a special reduction will be made in favour of 
Yunnan ‘mineral products (e.g., iron, coal, tin, 
&¢c.), which in bulk will pay only 13 dols. a ton 
from Yunnan-Fu to Haiphong, so that it is quite 
evident that one of the chief objects of the railway 
is to open the mineral resources of Yunnan to 
French companies. No comparison can be drawn 
between the passenger rates fixed by the railway 
company and the cost of travelling by existing 
means of locomotion—steamer, junk, and mule— 
if comfort and speed are taken into considera- 
tion; still the rates named seem rather high. 
These may be reconsidered later on. Withal, 
however, the Consul says that no one at all 
acquainted with the country expects a railway from 
Kaokai to Yunnan-Fu to pay its working expenses 
for many years to come, and he further believes 
that statements that have recently appeared as to 
the unparalleled resources and richness of Yunnan 
are saeeite exaggerations. We should imagine 
that it is impossible to say anything very definite 
on this latter subject, for, as yet, no careful ex- 
amination has been made by competent scientific 
men. As regards the effect of the railway on 
British trade, the Consul says that better commu- 
nications with the sea coast can only increase—not 
decrease—the trade with Hong Kong, already of 

ount ge OV greg It must, however, never 
forgotten that the French exercise a very re- 
strictive policy in all their possessions, and that in 
this case they may endeavour to keep as much of 
the trade in their own hands as possible, 





ELECTROLYTIC PRODUCTION OF 
ALKALI. 

Tur Middlewich works of the Electrolytic Alkali 

Com , Limited, which, started in April, 1901, 

look Mack over more than half a year of uninter- 

rupted production, were on Saturday last thrown 

open to visitors interested in the progress of this 


rocess. 
: The alkali wager, reins and applies three chief 
methods. The old Leblanc process comprises two 
8 . Sodium chloride and sulphuric acid are 
in the salt cake furnace converted into sodium sul- 
phate and hydrochloric acid, and the salt cake is 
then, in the black-ash heated with coal 
and lime and converted into soda ash, from which 
the caustic soda and the carbonate are obtained by 
lixiviation. The sulphuric acid was for a long time 
practically wasted, until means were found to extract 
the sulphur again from the b.uge waste heaps of cal- 
cium sulphide; the waste heaps themselves remain. 
The hydrochloric acid is generally decom 
imto chlorine for the preparation of bleach, as 
there is not much demand for hydrochloric acid, 
which can, moreover, be obtained more economic- 
ally from magnesium chloride. Owing to favour- 
able conditions the old Leblanc process has, how- 
ever, held out longer in this country, where it re- 
ceived its development, than on the Conti- 
nent. Sodium sulphate is still made in salt cake 
furnaces for works ; but the black ash process 
is doomed. During the past 40 years the ammonia- 
soda process has, in its various modifications, come 


'56 cells in continuous operation, 





was not favourably regarded by financiers, and the | ‘more and more to the front. Sodium bicarbonate 


is directly obtained by ammonia and car- 
bonic acid. gas through brine. Most of the am- 
monia, an expensive raw material, is recovered and 
re-used ; but the quicklime wanted for this purpose, 
and all the chlorine of the brine, are piled up as 
calcium chloride in the waste heaps; neither 
chlorine nor bleach are produced. 

The electrolytic processes of the last decade or 
two look very simple in principle. As in the am- 
monia- process, we can start from brine instead 
of from rock salt. This is an important con- 
sideration for Cheshire, where brine can be 
—— up almost any where. The electrolytic 

ecomposition yields directly soda, as caustic or 
carbonate—that is, commercial soda—and chlorine. 


There are no waste heaps, nor should there be) 


any waste. Where rock salt is at hand, fused 
electrolysis can be applied at increased current 
efficiency, because the fused way ey are good 
conductors for the electric current. But there are 
evidently great difficulties to be overcome with 
the retorts or furnaces for the fusion processes, 
For the Hulin ‘process has been abandoned in 


France, though, it has been stated, not for electrical 


considerations ; and the Acker process does not 
— to be in actual operation yet at Niagara 
Falls. Nor are difficulties absent in the problems 
concerning the technical electrolysis of brine. The 
oldest surviving process, that of the Elektron 
Company, introduced at Griesheim in 1890, is in 
successful operation in ten works, but its secret 
is still well 3 The Castner-Kellner process, in 
operation at Weston Point, near Runcorn, and 
elsewhere ; the Solvay process and several others 
make use of a mercury cathode and a rocking cell 
for the formation and decomposition of sodium 
amalgam.. Other processes. have been adopted, or 
tried, on the Continent and in America. In this 
country, however, we have, apart from the Weston 
Point plant of the United Alkali Company—the 
Electro-chemical Company, of St. Helens, having 
been shut down after repeated ee 
the Electrolytic Alkali Company, of Middlewich, 
where the Hargreaves-Bird process is worked. 

The principal features of the Hargreaves-Bird 
process are not unknown to our readers. The 
experimental plant at Farnworth, which we de- 
scribed three years ago,* consisted essentially of a 
20 horse-power gas-engine and one large electro- 
lytic cell. The process is the outcome of the 
researches of the late Mr. Bird and of Mr. James 
Hargreaves ; Mr. L. Hargreaves, Jun., and, fur- 
ther, Mr. Connor, have had their share in bringing 
the work to a successful issue. The cell forms a 
narrow, long, deep box or trough of iron, divided 
longitudinally into three compartments—a large 
inner anode chamber, and two outer very narrow 
cathode chambers—separated from the former, on 
each side, by a large diaphragm sheet, backed by 
the cathode of wire netting. The diaphragm is, 
of course, one of the great features of the system ; 
and it is made of asbestos. It has to bear a great 
hydrostatic pressure, and is, as in electrolytic cells 
in general, not to act asa filter, but only to allow 
the sodium. ions to pass from the anode chamber, 
which is fed with brine, to the cathode, keeping 
the brine out. The cathode chambers are flushed 
with steam and carbonic acid gas, and the soda 
carbonate thus obtained flows off and is con- 
centrated in the usual way. The chlorine gas, 
escaping from the anode chambers, is led to the 
ae plant, and there absorbed by 

me. 

On the whole, the cells and the arrangements 
remain what they were. We find at Middlewich 
roducing 55 tons 
of bleach and 82 tons of soda, both products of 
excellent quality, per week. There are, further, 
as many more cells almost ready to start, waiting 
for the enlargement of the power plant. The ques- 
tion may be asked, and has been asked, why it has 
taken a couple of years to pass from a successful 
experimental installation to the foundation of a real 
producing plant? The chemist knows how hazardous 
it is to rely upon successful laboratory experi- 
ments extending over a few days, and manufac- 
turers of accumulators and of electro-chemical pro- 
ducts have learned that they cannot be too careful. 
Experience has taught us that a few days’ working 
may acquaint us with certain defects of a secondary 
battery, but that weeks and even months may not 
suffice to establish the real vitality of a cell. Thusthe 


* See ENGINEERING, vol. Ixvi., page 115, 








erection of the Middlewich werks was delayed until 
@ process was worked out, the supervision of which 
can be left to unskilled hands. 

The site has been well chosen. The grounds, 
covering about 75 acres, lie between a branch of the 
London and North-Western Railway Company— 
less than 10 miles from Crewe—and canals in direct 
communication with Ellesmere Port on the Man- 
chester Ship Canal. The ground is fairly level, and 
the clay affords an excellent foundation for build- 
ing. Rock salt is found all over Cheshire. On the 
premises, rock salt was struck at a depth of 148 ft., 
in a layer of a thickness of 125 ft. Any well sunk 
there supplies a good brine. The Middlewich salt 
itself has not much been exploited so far, so that 
subsidences are as yet unknown ; while at North- 
wich, for instance, all the salt companies have to 
contribute towards a common subsidence fund. 
The Electrolytic Alkali Company obtains its brine 
on the Pohlé system from a 10-in. pipe and an air 
pipe 3 in. in diameter, the pumping costing 3d. 
per 1000 gallons of brine, containing 3000 Ib. of 
salt. The brine requires no filtration nor purifica- 
tion, and passes directly from the tank into the anode 
chambers. The impurities—sulphates and chlorides 
of calcium, magnesium, and, we should think, also 
some iron—are not present in sufficient quantities to 
cause trouble. Some years ago the news circulated, 
indeed, that the impurities clogged the diaphragms, 
and it would be necessary to redissolve Cheshire 
salt. Mr. L. Hargreaves assures us, however, that 
further researches have not at all confirmed this 
impression. It is well known that the electric 
current decomposes the calcium and magnesium 
salts and deposits the respective hydrates on the 
cathode or on the inside (that is, the anode chamber 
side) of the intervening diaphragm. It has resulted 
that these deposits strengthen any weak spots in 
the diaphragms, where otherwise brine might ooze 
through. A direct coating of the cathode is cer- 
tainly not to be feared, and as the first crystallisa- 
tion of the soda lye yields a soda of 98 per cent., 
there seems to be little reason to trouble about the 
natural impurities in the brine. 

The electrolytic cells are arranged in rows of 
fourteen each in a large shed (Fig. 1, page 353), 
whose roof rests on pitch pine pillars ; ruberoid is 
used chiefly as roof covering over wood, though 
some corrugated iron is — The cells are 
hermetically sealed, and there is no smell of 
chlorine; if there were, the men would not use 
the cell-room as their dining-room, leaning against 
the warm cells. A very slight continuous escape 
of chlorine would, of course, be a serious maiter. 
Each cell is fed separately with brine of density 
1.2, containing about 25 per cent. of sodium 
chloride ; the cell holds 300 gallons. There 
is no circulation of electrolyte from cell to cell ; 
electrically the fourteen cells of a row are joined 
in series. The cells are, as our engraving 
shows, built up of strong cast-iron framing. 
They are 6 ft. high, 10 ft. long, and measure 
11 ft. 6 in. and 2 ft. 6 in. across over all 
outside bolts; the internal width of the anode 
chamber is 15 in. Within the anode chamber are 
suspended five vertical stout rods, to which the 
anodes are fixed ; these rods are just supported at 
the bottom. . The construction of the anodes is 
another characteristic feature of the Hargreaves 
= ; in other words, their making is kept secret. 

ere is a copper core connected with the copper 
conductors and copper strips above; the core 1s 
embedded in cement, so that a stout rod about 6 in. 
square is seen. Lumps of retort carbon are bolted 
to the core on front and back. These lumps are 
in their natural rough shape, curved, perhaps 
12 in. by 6 in. and 1 in. thick. Retort carbon is 
valuable, and breaking and cutting is avoided as 
far as possible. There may be six or eight anode 
lumps on each side; old pieces may ‘be utilised 
again. Some cement and oil are used to protect 
the bolts from the chlorine ; the anodes last a 
couple of months. Rough pieces of anode carbons 
were also employed in the Richardson and Holland 
process ; it will be remembered the arrangement 
was horizontal, however. A good retort carbon 1s 
required ; hardness or softness does not make much 
difference, Mr. L. H ves, Jun., thinks. The 
amount of carbon mud found in dismantled cells 
is inconsiderable. The chief waste of carbon is 
by oxidation to carbon dioxide and also carbon 
monoxide. We take this opportunity to draw 
attention to an investigation concerning the suita- 
bility of various carbons as anodes for the electro- 
lysis of sodium chloride, published by Dr. Sproesser 
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in the Zeitschrift fir Elektrochemie of November |in horizontal lines, more closely near the bottom of 


and December, 1901. 

The brine enters into the anode chamber by an 
unglazed earthernware pipe which has been boiled 
in pitch. The pipe is fixed at the one end of the 
chamber, and reaches down almost to the bottom 
of the cell. There is an overflow pipe at the 
other end. Devices for agitating the iquid are 
scarcely needed, as there is a brisk generation of 


gas, and they would be difficult to provide for in the 
sealed cells. The diaphragm wall on each side of 
the chamber resembles a large sheet of cardboard, 
In the early days the 


about ;\; in. in thickness, 








the cell than higher up. © These strips are slightly 
inclined downwards, and are indented on the ed 
which touches the wire cathode ; with their bac 
they are fixed to the cell wall, which is lined with 
cement, half of the width of the strips being em- 
bedded in the cement. The object of these strips 
is to distribute more uniformly the steam and 
carbonic acid which are sent into the cathode 
chamber to wash out the soda and to make them 
act directly on the cathode. 

Owing to the steam, the temperature in the cell 
rises to 85 deg. Cent. The high temperature in- 
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Fic. 2. Breacn-PowpErR CHAMBERS. 


diaphragm was united with the wire netting of the 
cathode ; this is now entirely separate. The 
chief material of the diaphragms, which are made 
in the works, is asbestos, as we mentioned; the 
patent specifications speak also of paper pulp and 
impregnation with silicates, but we have no infor- 
mation on that point. Outside the diaphragm 
is a large mat of copper wire, the wires being 
about }/5 in. in diameter, and forming meshes of 
about { in. These mats are made especially 
for the company by Messrs. Greening, of War- 
rington, and are rolled down so that the mat is 
hardly thicker than the wires. The electrolyte 

resses the ee tightly against the matting, 

hind which a number of copper strips are arranged 








creases the conductivity of the electrolyte, but it 
also shortens the life of the anodes. The cathodes 
will last indefinitely. The diaphragms were not used 
for more than 30 days three years ago. Now they 
are renewed after about 70 days, and have done 
good duty for 135 days. A disused diaphragm is 
thrown away. A cell can easily be disconnected 
and cut out. The respective steam, brine, carbonic 
acid, and chlorine pipes run along the tops of the 
cells. The electrical connections are effected by 
means of copper strips, also running near the tops 
of the cells ; they are bent in the works. The 56 
cells being jvined in four series and fed by currents of 
60 volts, each cell takes about 4.5 volts, making 





allowance for one or two cells being cut out at any 


‘carbonate is a 





moment. About two-thirds of the brine are at 
present utilised. A very high current efficiency is 
claimed—above 97 per cent. ; 

The soda lye, containing 150 grammes of soda 
per litre, 3 from both chambers into a common 
iron trough conduit and into wells situated at the 
end of each row of cells. From these wells the lye is 
sucked into the settling tanks and then into the 
Foster evaporators, constructed by Messrs. Fuller- 
ton, Hogarth, and Co., of Paisley, which discharge 
the liquids into the crystallising pans, placed above 
dena in an open shed adjoining the engine-room 
and cell-room. The raked out crystals of soda are 
tipped into hydro-extractors, driven by Worthington 
water-wheéels, the wheel being fixed to the top of 


“| the basket shaft, and the extractor suspended in 


pendulum fashion. The soda crystals are finally 
crushed and packed in jute which come from 
Calcutta. The soda goes to textile works at Paisley, 


‘| Bradford, and hearer in the neighbourhood ; large 


‘bulks are shipped to America. Some ui- 

£> obtained, and this is oaaverted 
into catistic soda by means of quicklime. The 
works have their own limekilns, as the carbonic 
acid is — foe copbiniig with the soda; the 
steam ' requi: or the same purpose is specia 
pare ate The mother liquor is. discharged ; it 
would not repay the cost of purification. 

The chlorine is taken by a double system of 
earthenware pipes to the bleach chambers. The 
circulation of the chlorine is maintained with 
the aid of earthenware exhausters of Messrs. 
March and Soehne, of Charlottenburg ; no other 
material would stand the chlorine, while these 
apparatus give perfect satisfaction. The pi 
sections are each a couple of feet in ‘Tongth: 
and they are well pitched and luted to avoid 
escapes of chlorine. The pipes are supported by 
a wooden staging rising with a gradient, so as to 
drain off any condensed water and other liquid. 
Fig. 2 gives a view of the bleach powder chambers. 
They rest‘on iron pillars, just sufficiently high to 
allow the men to move underneath when casking 
the dry powder. The six chambers are each 100 ft. 
long, 30 ft. wide, and 6 ft. high, and are all lined 
with lead foil ; the roofs are slightly inclined both 


ways. The chlorine enters at one end of the 
chamber and out at the other to enter the 
nextchamber. The double-pi tem is. for this 


me carried all round the chambers, and Mr. L. 
argreaves has introduced syphon pipes with water 
seals so as to be able to connect the chambers in 
any desired way. The quicklime is spread on 
the floor, and not turned until the absorption is 
complete, when the bleach is discharged through 
the shoots in the floor of the chambers. In order 
to avoid all contamination of the atmosphere with 
chlorine as far as possible, a dry spray of powdered 
lime is produced in the chamber from above by 
means of compressed air, after all the chlorine has 
practically been absorbed. These endeavours seem 
to be successful, for the air is free from chlorine, 
except quite close to the chambers,’ and the result- 
ing bleach contains 39 per cent. of active chlorine, 
which is an unusually high average. 

The power “pg is also interesting in several 
respects. Inthe experimental plant at Farnworth 
& gas-engine was used whose exhaust supplied, or 
helped to supply, the carbonic acid and steam 
sent into the cathode chambers. Although recent 
years have seen a great development in gas- 
engines, it did not appear advisable to rely upon 

power. There was at the same time nemeed 

or expensive high-speed engines. The ‘actual 
“ plant for the electrolysis thus comprises two 

orizontal Robey engines, each of 480 horse-pow 

maximum, working most economically at pon mand 
power, driving each, by means of ropes, two Scottand 
Mountain continuous-current dynamos, very neatly 
put on an iron bed. The dynamos have six poles ; 
the current leads are five-fold copper strips. The 
dynamos give 2200 amperes, and are amply, dimen- 
sioned not to run warm, though they have no rest, day 
and night, noron Sundays. The engines are fitted 
with Richardson and Rowland valve gear. During the 
last five months they haye, we are assured by the 
managing director, Mr. Davidson, on average 
done, the one 23.46, the other 23.36 hours’ duty 
per day of 24 hours, which is certainly very credit- 
able. The lighting is done by a special dynamo 
and a vertical engine. The spacious engine-room will 
be spanned by two trayelling cranes, and the foun- 
dations are ready to receive another couple of 
engines for the second unit of 56 cells which is 
almost finished. The plant is to be doubled by 
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May, and further large extensions to five units have 
been decided upon. There is ample room at dis- 
posal everywhere. 

The Lancashire boilers burn Stafford coal. 
Some of them were provided with automatic 
stokers, but better results have been obtained 
with the American underfed stoking, which is now 
being adopted for the whole boiler plant. An 
economiser has been erected. Records of the 
combustion are secured four or five times every 
hour with the aid of the Arndt automatic car- 
bonic acid registers of the Feuertechnische Gesell- 
schaft, of Aachen, made by Messrs. Kaufmann 
and Co., of that city, and known as Ados appa- 
ratus. The records prove that in the vertical 
boiler, from which the cell steam is taken, the 
combustion is carried to 17 or 18 per cent. of 
carbonic acid, while the combustion products 
from the Lancashire boiler contain on an average 
13 or 14 per cent. of carbonic acid. It is very 
easy to check the stokers with the help of these 
apparatus, 

rom a statement presented to the shareholders, 
we see that the 56 cells produced during the last 
six months a profit equivalent to 8000/. or 90001. 
per annum. The outlook would thus appear 
to be very hopeful. It is contemplated that 
a large gas engine will be installed for the future 
extensions, when once a sufficient basis of boiler 
and steam pes has been laiddown. The Har- 
greaves-Bird process is at present worked by the 
Compagnie de St. Gobain at Chauny, in France, 
and a large plant of 170 cells is to be erected at 
Gijon, in Spain. Our thanks are due to Mr. James 
pm sta Mr. Davidson, and Mr. L. Hargreaves, 

un. 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. - 


Tue annual report for the year ending June 30, 
1901, on the working of the Boiler Explosions 
Acts, 1882 and 1890, has at length been issued. 
During the period named, 55 preliminary inquiries 
and 17 formal investigations were held, under the 
provisions of the Acts. The 72 explosions thus 
dealt with caused the death of 33 persons and 
injury to 60 others ; the average numbers for the 
past 19 years being 29 and 61 respectively. Out 
of the total number of explosions, 22 occurred on 
board vessels and 560 on land. The reports, it is 
stated, continue to afford satisfactory evidence 
as regards the general qualifications of boiler at- 
tendants, only 10 cases of explosion being due to 
incompetence or neglect on their part. In one case 
only was an order to pay a portion of the costs of 
a formal investigation made against a boiler in- 
surance company; and in seven of the cases in 
which such investigations were held no orders 
were made as to the payment of costs by any 
persons. 

On analysis it appears that out of the 72 explo- 
sions reported upon, 21 boilers were under boiler 
insurance companies or inspecting associations ; 
eight under Lloyd’s-Survey ; two under the Board 
of Trade (passenger certificate) ; two under Lloyd's 
and the British Corporation ; one under Lloyd's 
and a boiler insurance company; one under the 
British Corporation ; and one under the Board of 
Trade and Lloyd's. 

Apesotione , C, and D, added to the report by 
Mr. Ellis Cunliffe, solicitor to the Board of 
Trade, give further information. 

Appendix B describes the causes of the explo- 
sions during the year as follows : 


* 25 deterioration or ocrrosion. 
16 defective design or undue working pressure. 
11 defective workmanship, material, or construction. 
_ 2 excessive pressure, defective safety-valves or mount- 
ings. 
4 improper management by .wners. 
10 ignorance or neglect of attendants. 
4 miecellaneous. : 


The explosions arose from the following boilers 
or vessels ; 


10 horizontal multitubular. 
10 vertical. 
10 cylindrical, Cornish, Lancashire, &c. 
8 locomotives. 
B water-tube., rae 
steam pi stop valve chests, &c. 
6 ehntiienaste, of “, 


Appendix C gives the total number of explosions 
dealt with since the passing of the 1882 Act, the 
number of lives lost, and persons injured. 
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cent. ; and for the articles embraced in the last 


‘eaiiesi ee section, with change of gauge, 4 per cent. All 
. of Ex. | l ~~ | round the reduction in the ‘‘ normal” loss is about 
_ plosions. Number of | Number of one-third. 


Liveston.| emons | Total 








1882-1883 45 85 33 68 
1882-1884 41 18 6: 80 
1884-1885 43 40 62 102 
1885-1886 57 33 79 112 
1886-1887 37 24 44 68 
1887-1888 61 31 52 83 
1888 1889 67 33 7 112 
1889-1890 77 21 76 97 
1890-1891 7 32 61 93 
1891-1892 88 23 82 105 
1892-1893 72 20 37 57 
1893-1894 104 2k 54 78 
1894-1895 114 43 85 128 
1895-1896 79 a 73 
1896-1897 80 ae | 102 
1897-1898 84 37 | 6 83 
1898-1899 68 | 67 103 
1899-1900 59 24 65 89 
1900-1901 72 33 60 93 
Totals... .. 1820 559 1167 1726 





Average of 19 years 69.4 | 294 | 614 | 908 


Appendix D states that the 17 formal investiga- 
tions held during the year related to 


3 vertical boilers. 

1 Lancashire boiler. 

3 Cornish boilers. 

3 locomotive boilers. 
2 water-tube boilers. 
1 chimney boiler. 

2 kiers. 

2 copper steam-pipes. 

The explosions resulted in the death of 14 per- 
sons, and injuries to 20 persons. The causes of 
these explosions had been clearly ascertained, and 
the report states that in no case had an explosion 
been attributable to unavoidable accident. Par- 
ticulars of the various explosions which formed the 
subject of a formal investigation are given by the 
report. In four cases the boilers were second- 
hand, and Mr. Cunliffe says: ‘‘It is difficult to 
conceive how people can be so reckless as to pur- 
chase and work these boilers, without taking. any. 
steps to ascertain their condition, and the pressure 
at which they can safely be worked.” 

The following amounts were ordered to be paid 
to the Board of Trade towards the costs and ex- 
penses of the investigations : 


£ 
Owners ... aS aS oe kat 2 in 1 case 
- Ko . oss, aa a Shen 
” 25 ,, 2 cases 
aS és ae ii gs .. 30,, 1 case 
” R ” 1 ” 
ee 
ee ee oe ee 
Firms of engineers... oes | eae : se 
Insurance company = ak i # 1 5 
Boilersmith oe | : 


The gross total amounted to 401/. 





NOTES. 

Loss In WEIGHT oF Goops on Russtan Rattways. 

THERE has been a good deal of dissatisfaction in 
Russia concerning the normal (as per regulations) 
loss in weight of various goods during their trans- 
port on the railways. Some loss in weight, from 
evaporation, shaking, &c., is, of course, unavoidable, 
but the existing rules (for salt, ore, coal, &c., 3 per 
cent., and, in case there was a change in gauge of 
railway, even 4 per cent.) were thought excessive, 
the railway authorities being only answerable for 
the quantity received, less the. normal loss. The 
authorities have therefore arranged for a series of 
re gage which have given the following re- 
sults : For coal straight from the pit to the railway 
wagon, and allowing for it remaining 25 days in the 
wagon, an average of 2 per cent. (maximum 2.3 per 
cent. for small, and 1.9 per cent. for’ large coals ; 
for air-dried coal from dépéts the loss was only 4 per 
cent. Ore lost 4 to 1 per cent.; c las much 
as 3 per cent.; artificial manure not above 2 per 
cent.; salt 1 to 2 per cent. The regulations have 
therefore been overhauled ; but as the above ex- 
petiments have been undertaken in closed wagons, 
and not over very long distances, it has not ‘been 
found advisable to reduce the figures to those ob- 
tained in the experiments ; but the following rates 
have been fixe 
bulk, with full wagons, 2. per cent. Anthracite, 
coke, coal, lignite, briquettes, &., 2 per cent. 


Tue INDUSTRIES OF SWEDEN. 


The statistics for 1900, published by the Swedish 
College of Commerce, show the value of the 
produce of Swedish industry for that year (not 
including the mining industry, stated separately) 
to have been 58,000,000/., or 10 per cent. more 
than for 1889. The same values for five years were: 


—. 
For 1896 ... 
mt am 44 
os Ran aed noe vee ecb 49 
ee |. ee ee ‘es phe i 53 
=» ane... abe a aes os 58 
The values for 1900 were divided as follow : 
£ 
Saw-mills coe 9,000,000 
Woodpulp mills 1,800,000 
Carpentry mills aA 1,100,000 
Match works ... bee 550,000 
Other wood industries 250,000 
Corn-mills as ~ 4,650,000 
Sugar refineries 2,650,000 
Breweries 1,875,000 
Distilleries ae bee 1,850,000 
Other food industries ... 7,400,000 
Weaving factories we 3,200,000 
Spinning factories... 2,500,000 
Other textile industries ne e 1,600,000 
Iron and steel works and foundries 3,775,000 
Engineering works... sea «- 2,900,000 
Metal works . Sis ‘a 725,000 
Electrical works 500, 
Other industries 12,075,000 
£58,000,000 


This appears satisfactory for a country like Sweden, 
whose total population but slightly exceeds that 
of London alone. The profits from these industries, 
upon which taxes were paid, and which are pro- 
bably far lower than the total net profits earned, 
amounted for 1900 to 4,141,500/., or over 7 per 
cent. on the value. 


PIcKETING. 


The following resolutions are to be submitted for 
consideration at a special conference of the National 
Free Labour Union, in order to show the attitude 
of that union towards the recent declarations made 
by the Parliamentary Committee of the Trades 
Union Congress :-—— 


1. That this Conference is convinced no alteration 
in the law with regard to picketing will meet the justice 
of the case, should the Legislature sanction in any way 
the watching and besetting of premises and of persons, 
either during a strike or at any other time, for any pur- 
pose whatsoever ; that such watching and besetting, in 
the opinion of this Conference, constitute a violation of 
the right of everyone to work unhindered and unmolested ; 
and that, as the yf sanction for such watching and 
besetting appears to have been given by the gualitying 
Clause eee 2, Section vii.) of the Conspiracy an 
Protection of Property Act, 1875, which has hitherto been 
taken illegal advantage of, and has led to so much public 
disorder and injury to persons and age, ag for so many 
years past, this Conference is strongly of opinion that in- 
stead of further encouraging trade union picketing by direct 
legislative sanction, this Clause in the Act should be re- 

ed, and the hitherto pane tag ene A gra of quali- 
ed watching and besetting be abo ed, having been 
made the excuse by trade unions for many illegal acts. 

2. That this Conference, having in view the efforts 
that are being made on behalf of trade unions to protect 
their funds by legislative sanction from the uences 
of illegal acts committed in the name and on behalf of 
the vay met ae which, cy Ohi ste of high judicial decisions, 
those funds are held to be legally available for redress in 
cases of damage and injury sustained at the hands of the 
owners of the said funds, is of opinion that such legisla- 
tive protection is o d to the principles of justice on 
which the laws of the land ought to be based, and earnestly 
hopes the Legislature will in no way sanction what can- 
not but be regarded as an attempt to evade a just and 


equitable operation of the law. 


With regard to the second of the above pro- 
posals, the ‘legislative sanction,” by which the 
trades unioris hope’ to protect their funds from 
the consequences of strikes, is to be found in the 
Companies’ Acts. As we have already pointed out 
in these columns, it is suggested that each union 
shall establish a company, the business of which will 
be to collect and distribute the sick and pension 
funds. Each company is to be carried on in close 


: Salt, ore, artificial manure in | affiliation with the corresponding union, and it is 


to be within the power of the company to make 
loans to the union, with or without interest, when- 


Earth, peat, and charcoal, 3 per cent. For the | everoccasion arises. In this way the unions hope to 





two first sections, with change of gauge, 3 per 


be able to show a pair of empty pockets when 
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claims for damages are made against them, and to 
be able to rely upon the companies to — the 
necessary means to conduct strikes. It is hoped 
that’ even without the intervention of the Legisla- 
ture, the Courts may find some way of putting a 
stop to this system which will enable a coach and 
four to be driven through the decision of the House 
of Lords in the Taff Vale Railway case. 


‘¢ Pyritic” SMELTING oF GOLD. 


Sulphur in gold ores has long been one of the 
banes of the mining engineer, since with the usual 
methods of gold extraction, it has been necessary 
to remove the sulphur pretty completely by 
roasting before attempting to recover the precious 
metal. In a paper recently read before the 
Engineers’ Society of Western Pennsylvania, 
Mr. W. F. Koch claims that this sulphur, so 
far from being a deleterious ingredient, may often 
be a positive advantage if the older methods 
of treating such ores are abandoned, and the gold 
is obtained by ‘‘ pyritic” smelting. In this case 
the sulphur, instead of being wasted by roasting it 
off, serves as fuel, replacing an equivalent quantity 
of coke. The ores charged into the furnace are 
quartz ores, lime ores, quartz and lime ores, quartz 
and aluminous ores, all containing gold in varyin 
amounts, and a small percentage of copper. Mix 
with these are the pyritic ores, ranging from 

yrites to pyrites with quartz, quartz with pyrites, 
ime and pyrites, and quartz, lime, alumina and 
pyrites, which form a fairly representative list of 
refractory gold ores. The furnace used is a simple 
water-jacketed blast-furnace, having provision 
for collecting the waste heat which is utilised 
for warming the blast. This blast should be 
just powerful enough to get a hot zone right at 
the tuyeres, a greater — of air being a disad- 
vantage, since there is then a tendency to set. u 
reactions in the pe scatge eg | column of ore and fuel. 
For similar reasons the height of ore above the 
tuyeres should not be too great. The charge con- 
sists of a mixture, in the following proportions, of 
ores, such as those already mentioned: Pyrites 
15 per cent., quartz ores 45 per cent. (these usually 
contain lime and pyrites), lime ores 20 per cent., 
low grade matte 10 - cent., slag 5 per cent., coke 
5 to.3 per cent,, and from 1 to 2 per cent. of char- 
coal, which costs at the furnace in question about 
half the price of coke. The charge of fuel added 
is thus about 5 per cent. of the total. Whilst the 
furnace is at work slag is run off continuously, 
whilst the matte which contains all the gold, 
silver, and copper in the original charge is tapped 
out from the bottom of the furnace as required. 
When the copper contents of such matte amount 
to 45 per cent., it is ‘‘ standard,” and can be sold 
to the large copper refiners, who will extract 
from it the gold and silver. If this standard is not 
reached, the matte is passed again through the fur- 
nace till it is enriched to the necessary degree. The 
slag contains only traces of gold and silver and 
is thrown away. A complete plant, capable of 
treating 40 tons of ore per day, and yielding 3 to 4 
tons of standard matte, costs, it is stated, but a 
couple of thousand pounds, and stamp mills are 
not required, since it is unnecessary to pulverise 
thé ores before passing them into the furnace. Mr. 
Koch holds that this method is likely to take a 
great development in the future, and will, with the 
cyanide —_ be responsible for a large propor- 
tion of the world’s output of gold. The process of 
extraction by chlérination will, on the other hand, 
tend to disappear, as it is only suitable when ores 
free from lime, and water, also lime free, are both 
available, though at Cripple Creek this method is 
80 far the favourite. 


Nicket Oxipe ACCUMULATORS, 


Nickel- oxide accumulator plates are by no 
means new. About two years ago zinc-nickel- 
oxide accumulators were recommended by T. Micha- 
Owski; but a patent specification of A. Dun, 
of Frankfort-on-Main, of the early accumulator 

ys, mentioned nickel oxides. Michalowski, how- 
ever, was the first to point out that nickel oxide 
18 an endothermic compound. The point is im- 
portant. For while in the ordinary zinc-copper 
Pile, the oxidation of zinc gives rise to an electro- 
Motive force of 1.8 volts, the reduction of the copper 
sulphate requires a heat expenditure equivalent to 

% volt, so’ that only 0.85 volt remains available 
at the binding screws. The reduction of nickel 


oy to the protoxide, on the other hand, liberates 
eat equivalent to 0.04 volt ; it is a small evolution 





of heat only, but the chief thing is that the energy 
available from the oxidation of the zinc is not 
diminished. Though the thermal balance does not 
altogether settle the. electromotive force of a 
— couple, the electromotive force of the 

ichalowski cell is actually 1.84 volts. Compact 
nickel plates can neither be prepared on the Planté 
fashion, nor pasted, and porous nickel plates are 
not stable. A process intermediate between the 
Planté and Faure processes has been adopted by 
Michalowski. A grid is formed of nickel wire net- 
ting ; on this grid is electrolytically deposited an 
alloy of nickel and zinc, containing not more than 
20 pe cent. of zinc, not to be brittle ; this plate 
nal en placed in concentrated caustic potash or 
8 . 
leaving fine molecular pores, which are afterwards 
filled with nickel oxide. The nickel grid is 
quite insoluble in the lye, and the molecular 
pores have perfect contact with the core, so 
that. heavy currents are admissible, as in Planté 
cells. These nickel electrodes have several ad- 
vantages over lead plates, in spite of the high 
price of nickel ; the capacity is very high, and 
there is no local action when the battery is 
at rest. But the trouble comes in with the nega- 
tive electrode, zinc, and the electrolyte, dilute 
caustic soda. If there is plenty of soda in the cell, 
and the two electrodes are not too near to one 
another, sufficient zinc will be dissolved to 
zincate, and redeposited on the zinc plate or 
amalgamated iron plate (zincate forming the 
electrolyte) without there being much danger from 
short circuits by excrescen*e. But much liquid 
cannot be employed in traction cells, and electrodes 
must be close together. Zinc is, however, not 
very readily soluble in soda, and therefore an 
ample allowance of electrolyte is necessary. Some 
of these objections would apply also to the 
Edison cell. Edison, moreover, compresses for 
his electrodes either reduced iron or nickel oxide, 
together with graphite, and fills small windows in 
his perforated steel plates with either compressed 
mixture. In the oxide electrode we have a kind of 
Leclanché cell depolariser in which nickel oxide— 
it is not certain which oxide—replaces the man- 
ganese peroxide ; but compressed manganese per- 
oxide is not likely to last, and even in the uncom- 
pressed state it wants considerable time to exercise 
its depolarising action. While, further, manganese 
peroxide is slightly soluble in the ammonium 
chloride of the Leclanché cell, and could not other- 
wise act as depolariser, the nickel oxide is not 
soluble in the alkali. Further, pure iron is not 
attacked by alkalies, but ordinary carbon iron is ; 
the iron cells in which soda lye is electrolysed for 
the preparation of hydrogen and oxygen have given 
trouble for this reason. Anyhow, the capacity of 
iron electrodes seems to decrease in the course of 
time, owing probably to the formation of hydrides. 
Laszczynski finds that even nickel electrodes are 
not unobjectionable on this account, and local 
action from mixtures of finely-divided iron and 
graphite must be feared. 





THE LAW OF COMPENSATION. 


Tur case of the London County Council v. the 
Metropolitan Electric Supply Company, Limited, 
which was reported in the Zimes of March 11, in- 
volved the decision by the House of Lords of a very 
interesting question in relation to the compulsory 

urchase of an electrical generating station. In these 

ays of new streets and extensive alterations, both 
within the district of the London County Council 
and elsewhere, electrical companies, like other 
large undertakings, are bound to be drawn into the 
tentacles of the compulsory purchaser ; any precedent 
which enables the price to be estimated upon a 
sound basis is therefore of considerable value. 

In the case under notice, the problem was to ascer- 
tain the amount of mg ee payable by the 
County Council to the Metropolitan Electric Supply 
Company, in respect of the compulsory purchase of 
the company’s works on the pro site of the new 
thoroughfare which is being driven from Holborn to 
the Strand. The basis upon which the amount of 
compensation was to be settled is partly indicated in 
the Councils Improvement Act of 1899. It is there 
provided by Section 55 (7) that the Council shall, on 
or before the date of conveyance, as the case may be, 
to the company of the new site, pay or secure to the 
satisfaction of the company a sum equal to the costs 
and expenses of erecting and fitting up a new gene- 
rating station upon the new site, with new plant of a 
capacity to generate and supply electrical energy to an 
output of not less than 4000 kilowatts, and all 





he zinc is thus dissolved out of the alloy, | P® 


expenses incurred in, and in connection with, taking 
up, replacing, relaying, and altering mains and lines, 
owing to the ca ing out of the provisions of this Act, 
(8) The Council shall pay to the company — 
sation for - damages, costs, or expenses which may 
be incurred by the company if, notwithstanding the 
—. for reinstatement heretofore secured, | 
ailure to supply energy by the company occurs whi 
results from the ing out of the provisions of this 
Act, and not from default of the company. It was 
also provided that compensation was to be settled by 
arbitration. The — having elected to have the 
compensation payable to them settled by arbitration, 
they gave notice to the Council. to that effect, and 
went. to the Court of Chancery to obtain declara- 
tion as to the proper principle = which such com: 
msation should be based. It was suggested on 
their behalf that the Council were under an obligation 
to pay or secure to the satisfaction of the respondents 
a sum equal to the costs and expenses of erecting and 
fitting up a new generating station and plant of a capa- 
city to generate and supply, under all conditions which 
may be reasonably anticipated, electrical energy to an 
output of not less than 4000 kilowatts, #.¢., to supply 4 
station with additional store or stand-by plant, to pro- 
vide for any breakdown or repairs of the plant in the 
new station or other Ree ee of such station. The . 
Council, on the other hand, argued that the duties 
their liabilities were restricted to were the erection of 
a plant capable of producing 4000 kilowatts, and that, 
as no words of art to place any further liability upon 
them had been inserted in the statute, such words 
could not be implied. Mr. Justice Farwell, before 
whom the case came in the first instance, adopted the 
view taken by the County Council. His opinion was 
reversed in the Court of Appeal, but was restored on 
Monday last by the House of Lords, the Lord Chan- 
cellor saying: ‘In a statute of this character, which 
is really a contract between the parties, no tribunal 
has authority to add to or subtract from the actual 
words, The Court of Appeal has introduced the new 
words: ‘for a reasonable period, and under all con- 
ditions which might reasonably be anticipated,’ which 
in my view cannot be-gathered from the statute. No 
such a statutory language is permis- 
sible. It would have been prudent to provide for 
contingencies, but the parties have not done so.” 

This somewhat meagre report does not tell us 
whether, under existing conditions, the a 
station, which is to be:taken from them compulsorily, 
is provided with additional space and spare machinery. 
We may assume, however, that such is the fact. The 
true hardship of the case then becomes appatent. As 
a general rule, the result of compulsory purc 
is that the vendor is in a better position after 
the event than he was before. He can often obtain a 
fancy price, and 10 per cent., to assuage the pangs 
which are supposed to be the necessary concomitant 
of compulsory surrender. It is not too much to say 
that in all cases, after compulsory tale, the position 
of the vendor is at least as good as it was before. 
What, then, is the position of the Metropolitan 
Electric Supply poy Are they in as good a 
position as they were before? Relying upon what 
must needs be termed an ill-drawn clause in an - 
ment, the County Council appear to be taking an 
the company plant which, to use the rejected words 
of the Court of Appeal, is capable of producing 4000 
kilowatts, ‘‘ for a reasonable period, and under all con- 
ditions which might more mo anticipated,” and 
are giving them in exchange plant which will merely 

roduce the oo current when in working order ; 
Bat there may be more in this case than meets the 
eye; but it seems to be an instance of false and un- 
worthy economy on the part of the County Council: a 
body which is nothing loth, when showy results are in 
contemplation, to spend large sums from the rate- 
payers’ money for the public benefit. 





Comer. International Electrical Engi 

ing Company, of Clun House, Surrey-street, W.C., have 
sent us a copy of their new price-list of electrical plant 
and sundries.—We have received from the Cambridge 
Scientific Instrument Coupes? Limited, of Cambridge, 
a copy of their new catalogue of physical and elec- 
tri instruments. Amongst the items of special 
interest) may be cited the standard scales of nickel 
steel, which have the advantage of altering extremely 
little in length with the variations of temperature. The 
coefficient of expansion of the — used, which con- 
tains 36 per cent. of nickel, is y one-fifth to one- 
tenth that of platinum, and the metal takes 4 fine polish, 
and does not oxidise in air. The firm also make 
Professor Ewing’s extensometers in all their various 
forms.—The Goheen Manufacturing Company, of Canton, 
Ohio, have sent u3 a copy of a pamphlet, illustrating 
many buildings in which the metalwork is protected from 
rust by their ‘‘carbonising coating.”—We have received 
from Messrs. J. P. Hall. and Co., of the Blackridi 
Iron Works, Werneth, Oldham, a copy of their = 1 
of enclosed shunt-wound motors, nage in size from 3 to 
200 brake horse-power.—Messrs. S. W. Francis and Co., 
Limited, of 64 to 70, Grays Inn-road, London, have sent 





us their list of revolving shutters and shop front fittings, 
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NOTES FROM THE UNITED STATES. 

PHILADELPHIA, February 26. 
EXTREMELY unfavourable weather has rendered 
business for the past week practically impossible. It 
was an Atlantic coast storm—one of those sudden 
visitors of ocean fierceness which, coming unannounced, 
do, as this one did, vast damage. Business conditions 
everywhere east have been disturbed by it, and only 
to-day are telegraphic communications opened up. 
In consequence, distributive agencies by rail, water, 
and vehicle have been minimised for the time being, 
but this surface trifle has in no way affected the ~—_ 
under-current that is sweeping business. The railroad 
companies are still unable to properly handle traffic, 
which in many localities is still piled up. The mills 
and shops are crowded as usual, and in some lines the 
Sesmmelidion of orders is noted for still later delivery, 
some late next autumn. This extraordinary antici- 
pation of such remote requirements is not regarded as 
anything unusual or risky; in fact, it is regarded 
as the only proper course to pursue. Meanwhile 
all buyers are on the watch, and according to 
very recent reports greater apprehensions prevail 
over the possibilities of higher prices, which are 
everywhere regarded as most dangerous. The ten- 
dency in most lines of raw and finished material is 
upward. Further efforts are now being made to 
independently organise pig-iron and sheet-iron in- 
terests. Among independent producers of iron and 
steel there is a cohesiveness manifesting itself, based 
on material interests, New capacity for bars, plates 
and sheets is soon to be completed. In fact, there is 
not & single branch of the steel industry that is not 
under expansion. Large quantities of Southern 
foundry iron have been contracted for during the past 
week, A most feverish condition prevails with regard 
to most steel products for reasons repeatedly given in 
this letter. ‘The only difference is that the pressure 
for supplies is becoming more urgent, and this 
urgency indicates the danger of an advance in prices 
which may create panic conditions. There is danger 
of it, and it is not lessened by the inability to obtain 

needed supplies from the other side of the Atlantic. 

March 5. 
The outward appearances of the markets all indicate 
increasing scarcity late in the year. Beneath the 
surface, however, causes are at work that may sub- 
stitute a sufficient supply for apparent scarcity. 
Freight cars have been scarce ; deliveries of iron and 
steel and coal and coke have been impossible. 
Storms and floods have been present to obstruct the 
natural order of distribution. For these reasons con- 
servative opinion inclines to the belief that as time 
wears on apprehension will decline, and that possibly 
prices may decline. Consumption is increasing 
with increasing production, and prices are higher in 
some lines, won me in bar iron, which was advanced 
at a recent meeting 2 dols. per ton. The Nut and 
Bolt Association met last week, and decided to con- 
tinue the present schedule of prices. Some time ago 
prices were marked up on account of the advance in 


pig iron, and hardware products were marked up|, 


accordingly. A combination of steel-spring manu- 
facturers has been effected, on a capitalisation of 
20,000,000 dols. A plant to manufacture fireproof- 
ing material is being built at Pittsburgh, to cost 
250,000 dols. 

Heavy buying of crude and finished iron and steel 
has been going on for the _ week. oa. Beer 
are still crowding in. Machinery-making plants keep 
sold ahead. The activity in agricultural implements 
show no abatement. Stimulating cotton and cereal 
crops afford a broad basis for confidence. Railroad 
earnings show a relative diminution, which are offset 
by satisfactory explanation. 

Trade and manufacturing conditions are in excellent 
form, and there is no grounds for anticipating any 
other results than those with which the country has 
been so long familiar. 





PERSONAL AND TRADE Notes.—Messrs. Easton andCo., 
Limited of Broad Sanctuary Chambers, S. W., are supplying 
the whole of the machinery —— to operate the eight 
a floating caissons now being built by the Thames 
Iron Works Company for the new docks at Keyham.— 
Messrs. Guest, Keen, and Co., Limited, have purchased 
the share capitalof Messrs. Crawshay Brothers (Cyfartha), 
Limited, this business will now be conducted in close 
so-openeaen with that of the new owners.—Mr. Edward 
Baylies Thornhill, C.E., has been appointed chief civil 
engineer to the London and North-Western Railway 
Com: , succeeding the late Mr. F’. Stevenson, C.E.— 
The Baltwin Locomotive Works, Philadelphia, have just 
celebrated the completion of their seventieth 
existence. The works were founded in 1831, the first 
engine built being ‘‘ Old Ironsides,” for the Philadelphia, 
Germantown, and Norristown Rai . The cylinders 
of this engine, which measured 9} in. in diameter b 
18 in. stroke, were bored Ey mee ig tool fixed in a bl 
of wood which was turned by hand. The total weight of 


the en was 5 tons, and 1p was capable of attai a 

Sot 30 miles per hour. Since their foundation 
— of 20,000 engines have been turned out at these 
works. 





GAS ENGINES FOR ELECTRIC TRACTION. 
To THE EpiTror oF ENGINEERING. 
S1r,—Referring to the letter under the above heading 
written by our agents, Messrs. J. and O. G. Pierson, of 
54, Faubourg Montmartre, Paris, which appeared in your 
issue of the 7th inst., we should like to point‘out that all 
the engines mentioned by them are of our e, and were 


supplied by us i our agents. Three of the installa- | .1.411 be all 


tions are mentioned in our letter which appears above 
that of our agents on the same subject ; but as this fact 
might escape the attention of the casual reader, we should 
be glad if you would kindly emphasise it in your next 
issue by inserting this letter. 
Yours faithfully, : 
CrossLteY Brotruers, Limited, 
. H. Irwin, Director. 
Openshaw, Manchester, March 10, 1902. 





NAVAL ENGINEERS. 
To THE EpiTor or ENGINEERING. 

_Sin,—I beg to forward for your favourable considera- 
tion the following remarks on naval engineers. : 

_ By substituting artificer engineers as watchkeepers, in 
lieu of engineers, the burden of responsibility is made 
heavier for the unhappy chief engineer, inasmuch as the 
captain will be continually sending for him when artificer 
engineers are on watch, particularly during complicated 
evolutions. It may be desirable to have a limited number 
of artificer engineers ; but the principle of them taking 
the place of officers to any great extent will be found a 
criminal policy in war time. Ib is not fair to the artificer 
engineer at twenty-nine years of age, with no experience 
in dealing with deck officers, and with no training in the 
habits of commanding a large number of men, to expect 
him to take charge of the huge and complicated machinery 
department, especially under the strain of war. 

hief ——— break down now, in peace time: How 
many will able to stand the horrors entailed by the 

“fiendish machinery” during wartime? All the engi- 
neers hold strong opinions that their aspirations are for 
the good of the country, but the way they are treated 
extinguishes their pride, damps their ardour, evaporates 
their zal, rasps their enthusiasm, leaving but slag, with 
all the fire gone out of them, to fight their country’s 
battles ; and when they have no through the fiery far- 
nace of their career in the Navy, they can retire, to 
enjoy their pension for about five years, as many of them 
live todo. Contrast their duties with the easy lives of 
paymasters and doctors, the latter’s position being still 
more emphasised by the substantial increase of pay now 
being given them. Is there any need to wonder that can- 
didates are difficult to pat? 

America, Japan, and Germany are progressive nations, 
and it behoves us seriously to think of either of them teach- 
ing us the leeson of non-appreciation of the engine-room, 
that Spain to her bitter cost learned in her war with 
America. 

I am, yours truly, 
Starr ENGINEER. 








PATENT LAW AMENDMENT BILL. 
To THE EpiToR oF ENGINEERING. 

Sir,—Your leader of the 28th ult. is calculated to call 
attention to this Bill, and to rouse the public to take 
some interest in the subject. I can only account for the 

thy with which it oe to be received by supposing 
that there is a feeling that attempts at reform only result 
in our going from bad to worse. We should be worse off 
than we are at present if the proposed nondescript official 
system of examination into the question of novelty were 
adopted, because it would increase the expense of obtain- 
ing a patent without adding to its security. To make a 
search without taking any responsibility for it would be 
a tax without benefit for inventors, who would still have 
to make their own search, and without limiting it to 
~ years. — 
new ‘‘industry” would be created by Article 10 of 
the first section in the obtention of patents for inventions 
that were protected more than fifty years ago if no proof 
now exists that they were put in operation. 

The object of the patent law in this country was, 
originally, to encourage the introduction of. manufactures 
that were carried on in Flanders, Italy, and France ; and 
grants of monopolies were made to persons who brought 
in “any method of new manufacture ;” but for some time 
past the patent law has been abused by the importation, 
not of new manufactures, but of the products of manu- 
factures abroad. The Board of Trade has had the power 
to grant compulsory licenses, but this has been exercised 
so seldom that loud complaints have been made, so that 
this Bill has been introduced, to do what? To shift the 
work from one cumbrous, heavy, and costly machine 
to another—from the Board of Trade to the “ ourt,” and 
then to the Court of Appeal, and, by its permission, to 
the House of Lords, The parties who have been most 
active in praying for an amendment of the law are silent. 
I suppose they now think it _ praying for.” 

I think if Section 2 of the Bill cou be made to read 
somewhat as follows, the result would be more in accord- 


se 


of | ance with the ae gi object of the grant of patents and 


with the wishes of the promoters of the Bill. 

2. When letters patent have been granted for a new 
method of manufacture or a new invention, the method of 
manufacture or invention shall be in use and carried on 
during the term of the patent in the United Kingdom, 
so that the oe of the method of manufacture or the 
invention shall be procurable by persons desiring to pur- 
chase within a reasonable time; and if the patentee or 
his assigns fail to carry on the said manufacture, or to 
offer the new invention for sale in the United Kingdom 





to such extent as to supply the reasonable deman 
all who desire to purchase as aforesaid, it ph 
be lawful for any other person or persons to carry on the 
said manufacture in the United om, paying to the 
patentee or his assigns such sum as may be reasonable, but 
not exceeding one-tenth of the price at which the 
person or persons may sell the ucts of the manufacture 
or the new invention. Provided that a reasonable time 
¢ allowed to the patentee for the eeperetion and con- 
struction of the necessary materials, plant, and machinery 
required forthe said manufacture, and thatafterwards three 
clear months’ notice shall be given to the patentee or his 
assigns of the intention of the person or persons giving 
the notice to carry on the manufacture or to use the inven. 
tion during the continuance in force of the patent, in 
which case it shall be lawful for the patentee or his 
omen to recover in a court of law the said sum of one. 
tenth of the selling price, or such smaller sum as the 
Court may think reasonable. Provided also that it shall 
be a g and sufficient defence against any claim for 
infringement on the part of the patentee or his assigns if 
the manufacture or invention is the subject of an expired 
patent in a foreign country, or if it be proved that the 
atentee or his or licensees have failed to manu- 
acture in the United Kingdom all such quantities as may 
have been demanded therein in the manner aforesaid, or 
that the invention is not novel in the United Kingdom; 
and it is hereby enacted that so long as the patentee, by 
himself or his licensees, shall carry on the manufacture 
or supply the invention to persons desirous of purchasing 
in such quantities as they may require within a reasonable 
time, he shall enjoy all the benefits to which a patentee 
is entitled in the United Kingdom, butif he or his assigns 
or licensees fail to carry on the manufacture, or to sell 
the invention, so as to supply such quantities as may be 
required for use or re-sale in the United Kingdom, the 
person or persons desirous of purchasing shall be at liberty 
to Boe: goss the products of the said manufacture from 
abroad without being liable to make any payment on 
such imports to the patentee. 

I think that provisions somewhat similar to the above 
would induce patentees to work their inventions in this 
country and prevent them from obtaining patents with 
the intention of merely — up. 

ours truly, 
W. I. Ettis, 

49, Deansgate, Manchester, March 5, 1902. 





NEGATIVE SLIP. 
To THE EpiToR oF ENGINEERING. 

Sir,—Regarding the much-vexed question of “ negative 
slip,” can any of your readers give a reasonable explana- 
tion of this phenomenon? To the writer’s knowledge a 
certain steamer on a series of voyages has shown negative 
slip ; and although he has discussed the matter with many 
engineers, he has not been able to obtain any satisfactory 
solution of the reason for this. He is generally told that 
he must be mistaken in the pitch, or that the propeller is 
not suitable for the ship, or that there is some error in 
observation. In this case the pitch of the propeller was 
tried when the ship was in dock, and found to be practi- 
cally that given by the builders; and, as an experiment, 
the blades were reset to 6 in. coarser pitch, with no 
result as far as the negative slip went, as it still remained 
the same, If any of our leading engineers could give any 
information helping to clear up the mystery, the writer 
would be much obliged, as it appears that the best results 
are not being obtained from the vessel, and this is an 
important matter, as she is in the passenger trade, where 
there is a good deal of competition. 

Yours, &c.. 
PERPLEXED, 





Directory ‘AND SrTatistics OF Exgotric LicHTING 
AND TRAcTION Works —This annual, edited by Mr. 
C.S. Vesey Brown, Assoc. M. Inst. C.E., M.LE.E, is 
issued at 63. net, by Messrs. Hazel], Watson, and Viney, 
Limited, 52, Long Acre, London, and contains, arrap| 
in alphabetical order, details of electric lighting and trac- 
tion schemes, with particulars of light railways authorised 
under the Light Railway Act, tube railways, &c. Publi- 
cation has been delayed so that this year’s schemes may 
be included, and thus it is possible to form some idea of 
recent progress: but no attempt is made to sum up the 
detailed results given under each separate scheme. 





INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
Mertinc.—On Monday, h 10, the usual monthly 
meeting of the graduates was held at the Institution. 
Mr. Henry Davey, member of council presided, and 4 
paper on “Coal Gas Exhausting Plant” was read by 
Mr. Oswald Waus, graduate. Before the paper was 
Mr. Davey alluded, in afew appropriate words, to 
lamented death of Mr. Bryan Donkin, by which the 
Institution and the profession at large had suffered. 
Mr. Waus, in his paper, described the plant employed 
in a gas works for a, the crude gas from | 
retorts, and pumping if to the condensers, se 
apparatus, &c., and thence tothe gasholders. The —_ 
described the most common forms of exhauster of the 
‘*Beale” type. Several interesting wall diagrams were 
exhibited and described, oper 3 e construction of | 
exhauster, and arrangement of the pumping plant, — 
and valves. The exhauster is generally driven by ep 
coupled steam engine, this arrangement lending peor 
easy and efficient governing. A most interesting wor! 
model of the exhauster was shown. A well-sustal of 
discussion followed the paper, and hearty votes of 4 
to the author of the paper and the chairman © 
meeting terminated the proceedings. . 
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THE “AIREDALE” FILTER. 


BY MR. JOHN BARRETT, ENGINEER, CROSSHILLS. 
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Messrs. GEORGE TurTON, PLatts, AND Co., of the 
Railway Buffer, Spring, and File Works, Sheffield, are 
now manufacturing an improved lathe-carrier which 
has been recently patented by them, and which we illus- 
trate herewith. Figs. 1 and 2 show the carrier at rest; 
Fig. 3 shows it in actual work. This carrier is simpl 
slipped on to the shaft which is required to be teat f 
and the work is then put into the lathe, with the shank 
of the carrier in front of the driving pin in the face- 
plate of the lathe. When the lathe is started, the 
driving pin catches the carrier, which automatically 
tightens itself on the work. This entirely dispenses 
with the loss of time which is entailed by the workmen 
having to tighten up screws as in other carriers. When 
small work in large quantities is being machined, this 
saving of time must amount to a considerable item. 

he more pressure that is applied only causes the 
carrier to grip tighter, and cuts have om applied 
which stop the lathe and throw off the belt without 
in any way causing the carrier to lose its hold. All 
the parts are made of a high class of steel, with the 
working parts case-hardened, so that each carrier will 
have a very long life if used with ordinary care. 








THE “AIREDALE” FILTER. 

THE “Airedale” filter, constructed by Mr. John 
Barrett, of Eastburn Foundry, Crosshills, Yorkshire, 
is designed for the filtration’ of water, especially for 
industrial purposes and for boiler-feeding. Its con- 
struction, as shown by the above illustrations, is 
ingly simple, the cleansing of the filter being 
effected by reversing the current of the water, and so 
mate away the impurities, which mostly collect 
wae near the top layer of the filtering medium. The 

hes the filter is of cast iron, and it is enclosed at 
eae end by a dished cover. Within this cover there 
5 a end a rae late C, extending nearly 
the upper part of the filter, and separating the 





TURTON’S LATHE-CARRIER. 
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FIGS 


main body from a sludga chamber at the end. The 
til:ering medium rests on a sheet of perforated zinc A, 
which, in turn, is supported by a row of bars B, laid 
so as to form \Y’s (Fig. 2), and having interstices 
between through which the filtered water escapes to 
the outlet, 

When it is desired to clean the filter, the inlet and 
the outlet valves (Fig. 3) are closed, while the cleans- 
ing valve and the sludge valves are open. The water 
then makes its way upwards through the filtering 
medium, stirring its may surface, and then falls into 
the chambers C, which are connected to the drain. 
Sand, broken granite, charcoal, or other substance may 
be used as the filtering medium, or several substances 
may be used in layers. 





INDUSTRIAL NOTES. 

Tue fate of the Mines Eight Hours’ Bill in the 
House of Commons last week was a curious one: it 
was rejected on the second reading by a majority of 
one, the ayes being 208 and the noes 207. - As pre- 
viously, the miners’ votes of Durham and Northumber- 
land were given against the Bill, their views being 
voiced by Messrs. John Wilson, Durham, and Charles 
Fenwick, Northumberland, respectively. Mr. Thomas 
Burt was unavoidably absent through serious illness. 
Efforts have been made from time to time to throw 
the responsibility of opposition to the measure upon 
the shoulders of the mining members named, as though 
these had personal reasons for such opposition ; but 
the recent votes of the members of the two great 
county associations show that the opposition comes 
from the great body of the miners themselves. There 
may be exceptions, but there can be nodoubt as to the 
practical unanimity of the opposition of the working 
miners to regulation by Act of Parliament. Of all the 
difficulties that beset a labour member, and they are 
many, the worst is to be in opposition to a considerable 








number of his own class, for they show no mercy in 
denunciation of his views, and. often of him personally. 
Employers have frequently to complain of hard lan- 
uage, but the labour leader feels the blow in all its 
ull force upon his devoted head and shoulders. Per- 
haps all this ought not to be taken too seriously. 
The workman is nothing if not emphatic. . Strong 
words in a loud voice are thought to be more con- 
vincing than quiet reasoning; but, after all, they 
break no bones, as the old adage goes. 

Mr. Jacoby, who moved the second reading, stated 
that the Bill was pe ioe by five-sixths of the 
mining population, and by the main body of the 
workers, and he contended that the measure was 
needed to prevent undue competition by one district 
against another. Mr. John Wilson contended that, 
instead of five-sixths, only about one-half really gave 
support to the Bill. Mr. Tomlinson referred to the 
average time worked: in Lancashire, 44 days per 
week; in South Wales, from 38 to 40 hours per 
week. The average time from bank to bank in 
Lancashire was 45 hours per week; at the pit- 
face, only 41.37; the days worked in the year were 
271, or 33 less than the total number of work- 
ing days, exclusive of the recognised holidays at 
Christmas, Easter, Whitsuntide, and Bank Holidays. 
Mr. Markham’s speech was remarkable for the com- 
parison between the number of hours worked and the 
cost of production, . According to his figures, the cost 
was in proportion to the hours worked conversely— 
the longer the hours the higher the cost. That, there- 
fore, ought to be a reason for the voluntary reduction 
of hours on the part of the mineowner. Mr.. W. 
Abraham, speaking on behalf of the Miners’ Federa- 
tion, stated that eventually the output would be the 
same per miner employed. That might be so. It is 
certainly probable that the decrease in the output 
will be very much smaller than employers suppose. 
But this contention gets rid at once of one favourite 
argument—that more men will be employed. Fewer 
hours will tend to ter efficiency while actually at 
work, The voting in the House of Commons does not 
denote as much as it seems, for 50 votes of the total 
in favour of the Bill were given by Irish members, who 
are in no way concerned in mining operations ; they 
voted from a purely political point of view, but the 
votes told in the Division Lobby. The subject is, 
indeed, now one more or less of a party political 
character on both sides of the House. 





In the Jronworkers’ Journal for the current month 
is a report of the meeting of the Committee of the 
Midland Wages Board, to which special interest is 
attached from the operatives’ point of view, the 
subject-matter being the application of the men for 
‘*the restoration of the andaeetond relation between 
the wages in the Midlands and the north of England.” 
The latter has been customarily 6d. lower than the 
Midlands ; but recently the two rates have been the 
same—8s. 6d. per ton. The men, it is said, under- 
stood that the inclusion of certain qualities of iron 
would restore the relation. The report upon the ques- 
tion showed that the net selling price in the returns 
of sales was 6/. 19s. 5.30d. per ton; but if the other 
iron had. been included, the net result would have 
been 7/. 0s. 3.13d. per ton. But that price would not 
have advanced the wages ; the average required to do 
so must reach 7/. 2s. 6d. per ton, It is, ‘however, 

reed to include the classes heretofore excluded in 








all future returns for the ascertainment of prices. 
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This was decided, after some discussion, by the assent 
of both parties; another evidence of the value of 
mutual consideration and arrangement. The result 
of the working of the North of 
and Arbitration Board for the past half-year has been 
a reduction in wages of 74 per cent. since October. 
Six special cases of dispute have been dealt with by 
the standing committee, only one of which had to be 
referred to the referee—namely, the claim by a firm 
for a reduction in wages in consequence of changes in 
the mode of working. The award of Mr. David Dale, 
the referee, is published, to the effect that the claim 
of the firm referred to cannot be maintained, as it 
does not fall within the proviso in the agreement. At 
the annual meeting of the North of England Concilia- 
tion and Arbitration Board, the speeches of the 
president (an employer) and of the vice-president (an 
Operative) indicated that the work of the Board was 
earried on in the same amicable spirit as previously, 
to the advantage of all concerned. 





The report of the Ironfounders’ Society states that 
there is no material change in the state of trade. An 
increase of nine on donation benefit is more than 
counterbalanced by a decrease of ten in the list of 
other unemployed members, and one on dispute benefit, 
The total number of members on the funds was 3371, 
an increase of 30 over last month; this is more than 
accounted for by the increase of 33 on the sick list. 
There were on donation benefit 1654—increase, nine ; 
on sick benefit 544—increase, 30; on superannuation 
benefit 992—decrease, one; other unemployed members 
174—decrease, 10 ; on dispute benefit seven—decrease, 
one. The total number of members was 18,246—pre- 
cisely the same as a year ago at the same date. The 
weekly cost of benefits was 1128/. 19s. 4d., or about 
1s. 27d. per member per week. The costs all inelusive 
exceed the income, the deficit on the month being 
9597. Os. 1d. The total balance in hand was 
101,689. 4s. 6d. As compared with the balance of a 

ear ago, same date, the decrease is 4808/. 8s. 4d. 

he returns as to the state of trade show a great 
change in the descriptions given ; in only seven places 
is trade eaid to be very good, in 17 good, 28 as mode- 
rate. In 74 places, with 8124 members, employment 
was from very good to slack and dull; last month the 
same descriptions applied to 73 places, with 8159 
members. In 53 places, with 10,043 members, the 
descriptions given were from discharging to very bad ; 
in the previous month the same descriptions applied 
to 54 places, with 10,060 members. The variations in 
those aggregates are but trifling, but the individual 
descriptions in the list rather indicate improvement 
in the state of trade in this industry. The voting as 
to extra donation benefit has been carried over the 
alternative proposal, so that when once the extra 
donation is granted, it will continue as long as it is 
required. A list of Federation districts is given in the 
report. 


——-— 


The current monthly report of the Amalgamated 
Society of Carpenters and Joiners does not indicate 
much improvement in trade; but the period of the 

ear, which covers two of the worst months in the 

uilding trades, has hardly yet reached the time for 
any great revival. The settlement of disputes at 
Blackpool and St. Ann’s, which have been going on 
for twelve months, suggests brisker employment in 
those places. At Maidstone also, where a strike 
had been in existence for six weeks, a settlement has 
been practically effected by arbitration under the 
Conciliation Act, the Board of Trade having ap- 
pointed the arbitrator. The compromise has given 
satisfaction to both parties, and the report recom- 
mends such a mode of settlement in other places 
where disputes exist. Disputes still exist in nine 
places, and in eighteen other places members are re- 
quested to see the local officials before accepting work, 
as one or more employers have disputes with their 
workpeople. At Dartford, owing, it is said, to the 
prevalence of small-pox, members are cautioned not 
to accept work at the new hospital unless they are 
guaranteed lodgings, as the local people will not take 
men as lodgers who are known to be working on such 
a job. The proposals of the council to establish joiner 

works for out-of-work members have had to be varied, 
as the rules do not provide <or such. It is now pro- 
posed to register a separate society under the Indus- 
trial and Provident Societies’ Act, 1893, and so to 
amend the rules as to enable the union to invest a 
portion of its funds in the undertaking. Members 
are cautioned as to the advertisements for artisans in 
South Africa, where it appears disputes exist, and the 
offers of work appear to come from districts affected by 
them. 





The report of the Associated Blacksmiths states 
that trade is fairly good, animprovement having taken 
place. Where dismissals and suspensions had been 
members have restarted work, and in some instances 
night and day shifts have been resorted to, so that 
the surplus labour caused by lack of trade in some 
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firms has been provided for in the double shifts. It is 
noted that there has been an improvement in freights ; 
and consequently new orders for shipping are antici- 
ted. The number of members increased by 63 in 
the month, and there was a decrease in the list of idle 
members. There was a decrease of 14 on the sick list, 
and of six in the number of superannuated members, 
The cash balance at the end of the month was 
19,7502. 7s. 1d., or nearly 6/. 11s. 44. per member. A 
dispute has arisen at Whitehaven as to working-time. 
The firm had offered to reduce the working-hours 
from 54 to 53 per week, but the re-arrangement of the 
hours were such that the men refused the offer. One 
part of the new scheme was a five-hours’ spell of work 
without a break—from 7 a.m. to 12 noon; this the 
men thought too long. Generally, the longest spells 
hitherto have not been longer than from 4 to 44 hours. 
An appeal by an injured member for accident benefit, 
against the council’s decision, was rejected by a 
majority of only two. In such a case, with so narrow 
a majority, charity would suggest the request should 
be conceded. 





The Typographical Circular has an article on the 
battle of the unions, in which the writer deprecates 
the extreme pressure upon employers which some 
unionists advocate. He says: ‘‘If they (the em- 
ployers) will not at once yield every point claimed, 
even to the minutest item, then mt them, im- 
poverish them, ruin them! Tap the foundations of 
commercial life to wreck the worker! Rather per- 
plexing logic, truly.” It is well that some such words 
should be spoken by members of trade unions in their 
own reports. 





The report of the National Union of Boot and Shoe 
Operatives states that trade is in a more hopeful con- 
dition than for some time past, and employment seems 
fairly good. But disputes have been more frequent. 
There is, it says, an increasing tendency on the part 
of employers to reduce wages, or to insist upon a 
greater output from the workpeople. The dispute 
with the Heckmondwike Co-Operative Society is still 
unsettled, but negotiations have been org, Be with a 
view to an arrangement. A dispute at Derby was 
settled by an officer of the union. Another at Leeds 
was arranged after consultation with the general 
office ; and also one after a brief lock-out. Similarly 
one at Maybole was settled. A dispute at Aberdeen 
was under negotiation at the date of the report; one 
at Ipswich is in abeyance. The agreement embodied 
in a trust deed with the employers expired on the 
8th instant ; the men are voting for its continuance 
for another two years. The question of contracts for 
the supply of Army boots to the Government has been 
taken up > the council, and is commented upon in the 
report. 





The London Trades and Labour Gazette has an 
article upon the recent labour conflicts in Barcelona 
and Trieste. It throws the responsibility for the 
bloodshed upon the authorities. The question of a 
general strike is discussed, the views expressed being 
that on a limited scale, for temporary purposes, it may 
be practised with complete success. Efforts are now 
being made to raise a fund in — of the sufferers 
in ~ ie disputes in the two Mediterranean ports. 
The statement that funds had been provided by the 
labour organisations of the country hitherto is not 
correct. The Gazette gives brief reports of the meet- 
ings of various trade and labour councils in London 
and the provinces during the past month. 





In the Wolverhampton district the iron market 
continues in a favourable condition, with every 
indication of increasing activity. Bars have been 
in good current demand ; tube-strip fairly active, and 
“ant voreee report well-filled lines for roofing sheets 
or Australia and South Africa. Common marked 
bars have been in fairly good request, and railway 
material has been in demand for heavy lots both for 
home and export purposes. A steady trade is reported 
in hoop and rod iron, and steel has been in better 
demand. The engineering and allied trades continue 
to be fairly well employed generally, with variations 
in degree. The busiest are those engaged in railway 
work, bridge and girder construction, boiler and tank- 
makers, gasholder erectors, and firms connected with 
electrical engineering. In the hardware industries 
the variations are more distinct, but on the whole 
those branches are fairly or moderately employed. 
In some of the heavier branches there is still a g 
deal of Government work on hand; in others the 
engineering and shipping trades help to keep them 
active, and now some are busier on agricultural im- 
plements which the season requires. The district 
generally is free from serious labour disputes. 





In the Birmingham district the iron trade is de- 
scribed as decidedly brisk. There is an urgent demand 
for crude iron, the decreased supplies of which from 
America have stiffened: prices, higher rates being 


demanded than a month ago. Finished iron shows a 
marked improvement, prices being better than they 
were. Orders for marked bars are said to be plentiful 
and unmarked bars are in better request. Gas-strip 
is in large demand ; sheetmakers are well employed. 
The engineering and allied trades continue to be fairly 
employed, as also are most of the other iron, steel, and 
metal-using industries. Serious slackness is quite 
exceptional in the district. 





The position of the engineering trades throughout 
Lancashire has undoubtedly improved as compared 
with a few weeks ago. In some special sections the 
tendency is more pronounced, as, for example, in the 
structural sections, in which a larger amount of new 
work is coming forward, and machine-tool makers 
report more inquiries, particularly in connection with 
special tools for railway work. All eections of elec- 
trical engineering continue to -be fully employed, and 
also locomotive and railway-carriage builders. Boiler. 
makers are not securing new orders quite so freely as 
they were, and the ordinary run of machine-tool 
makers only get a moderate amount of new work. 
The textile-machine-making industry is still depressed 
generally; but there is no large increase in the 
number of unemployed union members in the engi- 
neering and allied industries. In the iron trade a 
slackening off in buying is reported ; but the upward 
move in the price of pig iron led to a good deal of 
active inquiry, and consumers in many cases covered 
their requirements for two or three months ahead. 
The slight improvement in finished iron has been 
maintained. The works are better off for orders, 
though full time is not universal. The steel trade has 
been more active and prices have been firmer all round. 





Some figures have been published as regards the 
cost of the recent Blackburn strike. The total esti- 
mate of the expenditure is about 7000/. for strike pay, 
and 3000/. es and costs in the two lawsuits, in 
addition to the Weavers’ Association’s own costs. 
This is quite irrespective of losses in wages and other- 
wise. The lesson has been a costly one throughout, 
and the contest has landed trade unions generally in 
a worse position as regards the legality of peaceful 
picketing, and with respect of suing and being sued. 





The measure passed for securing an eight-hours’ day 
for French miners failed to give satisfaction, for a large 
proportion of the men wanted to obtain the full con- 
cession all at once. There was such a strong feeling 
on the matter that the Congress called to consider the 
question resolved upon a general strike to enforce the 
eight-hours’ limit. But later on, by 105 votes to 98, it 
was decided to postpone the proposed general strike. 


The strike of Glasgow scavengers has utterly col- 
lapsed, the men having unconditionally surrendered. 
It is said that 1300 men struck work, and 400 non- 
union hands were engaged to fill up some of the places; 
there will therefore a difficulty in re-engaging 
some of the old hands. The disturbances during the 
strike led to the arrest of many persons, the rioters 
being sentenced to various terms of imprisonment, 
When will men learn the folly of violence, and its 
disastrous consequences ? 





Hartlepool is engaged in labour troubles. Some 
400 sawmill workers struck work last week against 
& proposed reduction in wages of ls. 6d. per week. 
The joiners are to be reduced from 94d. to 8d. per 
hour, unless they can successfully resist, or effect 4 
compromise by negotiation. 


It is reported that the sum of 1000/., collected for 
the metalworkers on strike at Barcelona prior to the 
disturbances, has disappeared. An explanation surely 
is required before British trade unionists can entrust 
their money to any such cause. 


It is stated that English firemen are being shipped 
from the Tyne to Copenhagen to take the place of 
4000 Danish stokers on strike resisting a reduction in 
wages demanded by the local steamship owners. 
Truly there is unrest on the Continent in labour 
circles, 











German SHIPBUILDING.—The Vulcan Company, of 
Bremen, has declared a dividend of 12 per cent. for 1901. 
It is proposed to increase the capital by 80,0000. ; the new 
shares will be issued at 20 per cent. premium. The Nep- 
tune Company divides at the rate of 9 per cent. per 
annum ; the dividend for 1900 was at a similar rate. 





Tar Ruston Steam Navvy.—The steam navvy started 
by the Prince of Wales in connection with the turning of 
the first sod of the new Avonmouth dock, at Bristol, was 
supplied by Messrs. Ruston, Proctor, and Co., Limited, 
Lincoln. Under ordinary conditions, the navvy can fi 
1500 cubic yards of stiff soil per day into trucks ; upon one 
occasion a similar machine filled 2500 cubic yards into 
trucks in 12 hours. The output of the machine is, indeed, 
mainly regulated by the rapidity with which it can be 
supplied with truc' About 70 of these navvies were 





used in the construction of the Manchester Ship Canal. 
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THE ELECTRIC PROBLEM OF 
RAILWAYS.* 
By J. SwInsBurne. 
ARGUMENT. 

Execrric railways should not necessarily be enlarged 
tramways.— Disadvantage of tramway system ; loss of 
energy in resistances.—Importance of acceleration in 
short lines, especially at beginning of run.—Maximum 
speed unimportant.—Comparison of constant pressure 
and constant-current systems, direct and three-phase.— 
Advantages of constant current.—Distribution simpler 
and cheaper, and economy throughout greater on con- 
stant current.—On long lines series applicable, but 
advantage less.—Waste. during acceleration unim- 
portant.—Costs less, but more dangerous and difficult 
to insulate. 

INTRODUCTION. 

There is no question ab the moment of more impor- 
tance to electrical engineers than the application of 
electrical driving to railways. To a certain extent the 

roblem may be considered solved ; the standard system 
ling direct-current series motors fed on constant potential 
at low pressure ; the distribution ye carried out by low- 
pressure conductors and feeders, and the long-distance 
transmission being effected by three-phase plant. On the 
other hand, there are many advocates of three-phase 
motors on the trains, so that the transmission and distri- 
bution system is all three-phase. 

As we may be on the eve of a general revolution in 
locomotion, it may nob be out of place to consider the 
questions of the different systems, not only in actual use, 
but of possible application. It is exceedingly important 
that we should not merely drift into a practice which may 
not be the best. It would be very easy, for instance, to 
treat a short urban railway asa large tramway, and simply 
apply the ordinary tramway system with the machines 
made more powerful. If the urban railways are fitted up 
like tramways, and that system becomes the standard 
for such roads, the practice may extend to slightly 
longer suburban lines, even if no longer so suitable— 
partly because the engineers have already had experience 
in this system, and partly because the suburban railway 
may be connected with the other. Now, the next step 
may be to equip a long railway, and the tramway system 
may be extended and developed to meet the case. The 
application of the tramway system to a main line might 
thus come about to be the best solution of the — 
owing to the history of the case, while, on the other 
hand, some completely different system might have been 
better if the main line could have been considered inde- 
p2ndently of the suburban lines with which it has to form 
connections, and if the engineers had had wider ex- 
rience. It is not for the moment asserted that a main 
line should not be equipped like a tramway. The point 
is, that the whole question ought to be considered broadly 
at an early stage in its development, and as far as possible 
should not be allowed to evolve by a sort of chance. 

The modern train began by being @ procession of stage 
coaches drawn by a steam locomotive, rails being pro- 
vided for ease in running. If automebiles had been in 
use before trains, the railway system might have consisted 
of very high-speed motor cars running on rails. The 
present system of locomotives drawing trains is due to 
the steam locomotive, which has to be a separate 
mechanism. 

On the other hand, in the case of street tramways we 

‘an with omnibuses; then, owing to the badness of 
roads, it was advisable to provide rails. The horse was 
then replaced by the steam locomotive, and we were 
treated with what would really have been a street railway 
system had it gone on on these lines. However, the 
street steam railway system did not grow very much 
before the electrical motor came to the front, and we went 

back to the old system with separate cars, or ab most a 

motor-car with i and one or two trailers. 

he essential difference, apart from the electrical 

equipment, of steam railway and electrical tramway 
working, is that the tramcars run singly at low speeds, at 
80 many minutes headway, and there are no signals or 
blocks. On the railway, on the other hand, the carriages 
are made up into trains and run to a time-table, at high 
speeds, being controlled by block signals, The tramcar 
stops whenever a passenger wants to get on or off, while 
the train only stops ab stations, 

Now that electric driving may replace the locomotive, 
the train may be divided up into separate carriages, and 
the tramway practice may be adapted to our railways. 
This is especially the case in short urban railways ; but it 
1s not likely we will have se te motor carriages run- 
ning from London to Scotland at high speeds. 

So far we have been dealing with the running ; but the 
electrical equipment has begun in practice with tram- 
ways, and is now being extended to railways—that is to 
say, the constant pressure supply at 500 volts with direct- 
current series motors. It is my object to see whether 
other systems which either have not been tried, or have 
nob been thought of, are applicable to electric railways. 

The electric problem may be divided up into four parts 
—generating; transmitting from the station at high pres- 
sure to the railway, or to the part of ib in question ; dis- 
tributing the power to the passing trains, and utilising it. 
Each of these four divisions depends on the kind of rail- 
Way ; for instance, the distribution depends on the length 
of the line, and so on. 

. Tn order to confine a paper like this within reasonable 

pam argo ot order to get oa definite to make 

r mparison, we ma: ical i i- 
nary railways, parison, y take two typical imagi 
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As one extreme, we will take a long main line. As the 
other extreme, we will take a line such as may be run in 
a tube, having nothing but passenger trains and stations 
every half-mile or so. 


SHort Rartways: Systems or Motors. 

Beginning at the train end of the subject, as the system 
adopted there dominates the rest, the first question is: 
What motors should be employed? In the tube railway 
the trains are seldom running at full speed; they are 
stopping, or starting, or waiting at a station. The im- 
portant consideration from the motor point of view is, 
then, acceleration and braking. There is a limit of per- 
missible acceleration, which depends on the comfort of 
the en. This may be taken at about 0.7 metre 
2.3 ft.) per second, and ought itself to start up gradually. 

he retardation may be a little more rapid, as the pas- 
sengers are generally sitting down, whereas on starting 
there are generally many who have not yet found their 


On constant potential circuits there must be consider- 
able loss of energy each time the train starts, for the 
motors at rest give no back pressure, and the back pres- 
sure increases with the speed until full speed is reached. 
If the motors are so wound that the back pressure is pro- 
portional to the speed, asin the case of shunt motors, for 
example, or series motors with the current controlled so as 
to be constant, and if the acceleration is constant with 
reference to time, the starting has an efficiency of 0.5. 
By arranging two sets of motors so that they can be 
coupled in parallel or series, 0.166 extra is obtainable, 
making an efficiency of 0.66. The odd 0.33 is wasted on 
resistances. In the case of a tube railway this is a very 
serious loss, as it obviously means not only extra coal con- 
sumption, but larger plant throughout. 

ing first with starting only, we may assume the 
stations are 0.75 km. (825 yards) apart, as that is a con- 
venient average distance for a tube railway. With such 
a small distance the question of acceleration is all impor- 
tant. It is difficult to know what acceleration is really 
permissible. To people sitting down the acceleration is 
not important, but at starting there are always people 
standing a finding their seats, and at busy times of the 
day many have to stand large portions of the way. 
the acceleration is constant, all that is needed is that the 
passengers should stand a little ve pnb An accelera- 
tion of a metre (1.1 yard) per second per second means 
that a passenger would have to lean approximately 6°. A 
sudden change from uniform s to an eration of 1 
would therefore probably upset everyone who was stand- 
ing and had nothing to hold on to. But if the accelera- 
tion itself begins gradually, there is no limit to it, owing 
to discomfort of ane, within anything that the con- 
ditions of the railway will permit. If a second or two were 
devoted to the growth of the acceleration, there could be 
little objection to any acceleration up to, say, 1. The 
gradual growth of acceleration can be secured, in the case 
of series motors, for instance, by not switching on the full 
current instantly, but letting it grow up to its full value 
in a secondor two. It is probable that when the need for 
ib is understood, the public will get into the way of put- 
ting up with very much greater accelerations than are at 
present usual. It is quite easy to —_ standing from 
an omnibus or tramear run at eight miles an hour (3.5 m. 
per sec.). The time occupied in stopping the body is, 
say, half a second. This corresponds to an acceleration 
of 7, which begins and ends quite suddenly. In the train 
no inconvenience would be felt except by ee ape coon 
standing up. It is probable that a signal will be given 
at the moment the train starts, and people will get into 
the knack of moving so as not to be thrown down by the 
acceleration or its variation. It may be remarked, in 
parenthesis, that there is + room for saving time at 
pod stations. Even Poti — London, for — 
there 1s unnecessary y, as the passengers get in an 
come out at the same doors. It would be better for one 
end of the car to be the entrance, and the other the exit 

ple arranging themselves between the stations. 

he acceleration is of enormous importance on the type 
of railway under discussion. If the trains accelerate up 
to half distance, and then retard to the next station, the 
+ pater varies CF yon as the root of the rate of 

e acceleration. @ energy per passenger,. assuming 
the trains equally full, varies as the acceleration, and as 
the square of the maximum speed between the stations. 
It is thus a question how far it pays to increase the 
acceleration. 

The next question is the maximum speed between 
stations. In the usual systems there is waste of power 
in the starting resistances, and the further the speed is 
from that at which the motors take their normal current 
without starting resistances, the greater the waste. With 
a given acceleration, therefore, the lower the maximum 
speed the less the waste of energy. But this is to some 
extent balanced by the longer time. 

Tf a table is calculated out, or curves made showing the 
relations between the times, distances, and accelerations, 
the great importance of acceleration will be readily seen. 
In urban railways the train resistance is only some 7 per 
cent. of the — speed, and less of the lower is. 
Practically all the en becomes kinetic except what is 
wasted in resistances and gear friction. 

As the energy varies as the square of the highest speed, 
there is considerable saving in not running up to the 
maximum velocity. For instance, if acceleration is onl 
carried on for quarter the distance between stations, wi 
an acceleration of 0.5 (1.65 ft.), it only makes a difference 
of 4 seconds between stations, while it halves the energy. 
At an acceleration of 1 metre (3.3 ft.) per second per 
second there is a saving of three seconds. 

It is a question how far it is advisable to make urban 
railways with the stations at the tops of inclines, so as to 
help to start and stop the trains. As the station itself is 





level, the acceleration and retardation cannot be obtained 
at the most important times. é 

All questions of inclination are left out of this paper, 
but thatis merely for simplicity of treatment, not because 
the matter is not of importance. 

For the purposes of comparison we may take an acce- 
leration of 0.7 metre (2.3 ft.). 

If the ordinary series motors are used, and are coupled 
in series at first, and then in parallel, they would be 
bably — for a full speed of 60 kilometres (37.5 
miles) an hour; that is to say, to take their full curren 
with no resistance in series at 60 kilometres per hour. 
—_ series motors, they would go on acclerating, and 
would get to the half-way _— in less than 34.4 seconds. 
The acceleration would still go on, so that the second half 
of the curve would not be quite a repetition of the first. 
The result would be nearly as good as if the motor had 
been designed for a maximum speed of 82 kilometres (51 
miles) per hour, as far as time goes, and ib would be 
smaller, and there would be less waste of 4 
resistances on each start; 82 kilometres an hour is the 
maximum speed if the train accelerated at 0.7 for half the 
distance to the next station. 

The next system to consider is the shunt motor. If the 
shunt motor is controlled so as to have a constant arma- 
ture current during acceleration, it behaves like a series 
machine ; but in practice the controller goes in steps, and 
the current may vary considerably, and this gives rise to 
sparking. In addition, as the field wire is smaller, the 

ets must be larger, and room is always important in 
railway work. The shunt machine arrangement is less 
efficient than the series, because it must be wound for the 
highest speed. If this speed is reached before halfway 
the train will continue from that point at constant speed 
with a reduced current, and there may be commutator 
sparking. With best modern practice it is prcebable this 
a can be reduced so as to be of no importance. 
ither the shunt or series machine can be arranged to 
give back some of the ene by electric braking, but it 
would have the same want of efficiency due to resistances 
as during acceleration. 

The great rival of the direct-current series motor is the 

polyphase. The polyphase corresponds very nearly with 


t the shunt-wound direct-current motor, except that there is 


no chance of trouble from commutators. Only one of two 
motors may take the line pressure, the second being 
coupled in concatenation up to half-speed. The first can 
then be wound for high pressures, and the rest of the 
circuits may have pressures convenient for handling. 
This prevents the use of the second ine in parallel 
with the first above half-speed. This is nob so serious & 
loss as might be thought. If it is, worked out, the time 
taken between stations is increased very i idle- 
ness of the second motor above half-s . The chief 
drawback of the polyphase motor is its limit of speed. 

There are a few other constant potential eae emerge 
which are certainly worthy of mention, though they are 
not used. The motor may be run at constant s an 
some sort of magnetic or fluid friction clutch applied. The 
waste in this case is the same as in the systems already de- 
scribed ; but to get the advantage corresponding to that 
of putting two motors in series, the clutch must be 
arranged so as to couple through two different s) gears, 
There seems to be no advantagein applying such a system 
as this to direct-current motors ; but it gives us the o 
of using ordinary alternating motors running at constant 
speed. There can be no great difficulty in constructing a 

wer-wasting coupling. Of course, the real demand is 

or a variable-s gear. This demand has been before 
the world for a long time, and is very acute in connection 
with oil motors for automobiles. A Mes mam ges gear 
might be of enormous importance in electrical railway 
work ; but the problem is still more difficult in this case, 
as the powers to be dealt with are large, and there is very 
little available room. 

The problem can be solved electrically. For instance, 
as proposed by Mr. Leonard, a constant-speed motor may 
drive a variable-pressure generator which feeds a variable 
speed motor. is arrangement is somewhat expensive, 
and involves three machines ins of one, or, rather, an 
extra double machine on each locomotive. It may be 
possible to arrange one motor generator for each train, the 
train motors being on the multiple-unit system ; but this 
has nearly, if not all, the disadvantages of the locomotive 
system. © system is not very efficient. 

The yore alternating-current motor is nob at 
present available, unless it runs at constant s A 

Constant ure supply is not a good solution of the 

roblem of dealing with varying Let us there- 
ore consider the constant current. At present we are 
non  ppacmata the motors—or rather, the train equip- 
ment. 

The series motors would be wound for the torque to 

ive the acceleration begga boon. 0.7. There is no 
oss by external resistance, and the back pressure increases 
with the speed, till half-way is reached. The connections 
are then reversed, and the motors become dynamos, giving 
for pressure in the mains, and braking at the same 
acceleration as before, except that it is negative, 
there is no loss by external resistance, and as in the case 
we have taken for comparison the power spent on accelera- 
tion is very large in proportion with the power spent on 
train resistances, the series system returns a large per- 


centage to the mains. Compared with the constant- 
pressure system there is thus a great gain of : 

To get an idea of what this amounts to, we work 
out the example we have taken. 


Constant Pressure Direct. 

At 60 kilometres (37.5 miles) per hour, the kinetic 
energy is 139 joules per kilogramme (38.5 ampere hours 
per ton). In the case of constant pressure series 
parallel, the station has to supply 209 joules, as she 
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efficiency is 0.66. On braking, 0.66 by 139, equals 93, are 
returned to the py making loss of 116 joules per 
kilogramme. With the series system there is no outside 
resistance loss, and in this ey case the whole 
139 joules would be returned. The true position is that 
in each case the station has to provide the loss by 
resistance in the fields and armatures of the motors, the 
loss in any regulating resistances, the loss by train resist- 
ance, and the kinetic energy. These are all common to 
the two systems, except the loss in the regulating resist- 
ances. We may therefore estimate the saving in them 
by themselves. In the last case the loss is 116 joules per 
kilogramme, and the distance is 0.75 kilometres ; so the 
loss is 155 joules kilogramme-kilometre. This saving 
looks enormous, Pat it must be remembered that we are 
working with a large acceleration and a high maximum 
velocity. 

To make a better comparison, let us take the sample 
case again, and make it a little more practical. We may 
take the motors as having an efficiency of 85 per cent. at 
normal current, when there is no resistance in series. We 
may take 7.5 per cent. lost in pressure, and 7.5 per cent. 
wasted greys 4 Let the sample train weigh 100 
tonnes or 100,000 kilogrammes (98.5 tons), and let there 
be acceleration of 0.7 up to 60 kilometres per hour in both 
cases. Assume the pressure on the constant pressure 
circuit is 1000 volts. Justat the point when 60 kilometres 
per hour is reached, there is a pull of 7100 kilogrammes 
at a speed of 60 kilometres F of hour. This represents 
a power of 1190 kilowatts. the motors lose, on the 
asssumption we have made, 74 per cent. of their pressure 
by resistance, we have 925 volts available. The accelera- 
tion current is therefore 1285 amperes. The resistance of 
the train, apart from acceleration, will demand a pull 
which is a little uncertain as to amount. It will vary 
with the speed. It will probably vary from 0.1 to 0.4 per 
cent. of the weight of the train up to 60 kilometres per 
hour. Merely for simplicity of calculation we may take 
it as 0.25 throughout. This is the same for all, and it is 
only in a case of rough comparison that such a proceeding 
is permissible, As we have taken a sample train of 100 
tons, the pull for train resistance is 250 kilogrammes, 
needing at 60 kilometres per hour 40.8 kilowatts, or 
44.3 amperes at 925 volts. The total active current is, 
therefore, 1329 amperes, and the total current 1440 
amperes, allowing the 74 per cent. for non-electrical 
losses, and the total power taken by the motors 1440 
kilowatts. ‘ , 

Let us now consider what happens during acceleration 
and stopping. For simplicity, we may assume one pair 
of motors only, each motor being wound for 720 amperes 
and 1000 volts, at 60 kilometres per hour. On starting 
they are in series, and run up to 425 volts back pressure— 
that is to say, 27.6 kilometres (17.25 miles) per hour. 
That the motors are switched into series a little earlier 
makes so little difference in the efficiency—about } per 
cent,—that it may be neglected. Up to half-speed 
1000 volts and 720 amperes have been on for 10.4 seconds, 
making 7500 kilojoules. From change-over point to full 
speed is 13.4 seconds, at 1000 volts and 1440 amperes, 
making 19,300 kilojoules, or 26,800 kilojoules (7.4 kilo- 
watt hours) for starting. The train then to run for 
21 seconds without acceleration, with a drawbar pull 
of, say, 400 kilogrammes (808 lb.). This needs 71.5 
amperes, and in 21 seconds uses up 1500 kilojoules. 
The total energy taken from the conductors is thus 
27,300 kilojoules. It is not usual to brake with 
series motors ; but by putting two motors in series with 
resistance, counoasionl ing can be done between full 
and half speed. As the acceleration we are taking is 
higher than usual, and as there is more kinetic energy to 
be saved in such a case, it will be fairer as a comparison 
to suppose the series motors are used as dynamos. If the 
motors are in series, and the retardation is the same as 
the acceleration, the current will be less, as the train 
slows of itself. 4 ’ 

Assuming the fields to remain the same, on braking 
there should be a back pull of 7100 kilogrammes. The 
train resistance provides 250, so the motors should give a 
back pull of 6850 kilogrammes. At 92.5 per cent. this 
corresponds with 568 amperes, the motors being in series. 
This goes on till the speed falls to 37.3 kilometres 
hour, taking 9.1 seconds, and giving out 5160 kilojoules. 
The return will really be a little less than this, as the 
motors acting as dynamos are unstable at the lower limit. 

The series motors thus take in 27,300 kilojoules, and 
return 5160, or 19 cent. y 

Shunt motors w ere approximately the same results 
on constant potential. The armatures or fields need not 
be reversed for braking. The shunt motor has no real 
advantage in this case, and it has the disadvantage of 
possible commutator troubles, and of large variations 
of current. The resistances are altered by steps, and not 
continuously, and this causes a larger variation of current 
in ashund motor, as the field resistance is not in series 
with the armatures, and there are no corresponding 
variations of field tending .o check the variations of 
current. 


ConsTANT Pressur® THrEg-PHASE. 


The three-phase system is analogous to the shunt direct 
current. Te bas the advantage of absence of commutator. 
Compared with the series-wound direct current, this is of 
little importance, as there is no trouble from sporting. 
The motors have an idle current, however. is 18 
really a question that concerns the distribution, mainly ; 
but it also concerns the motors during eration and 


braking. It lessens the brake-power. The idle current 
depends on the air-gap, and on the frequency. If the 
second motor has a power factor of 0.9, as the first will 
have to carry the idle current for the second, its power factor 
will be about 0.72. The first motor will thus have to be 
rather larger, but the power taken and returned by brak. 


In the case of thin pencils the 
and may be considered as straight lines ; and an infinite 
number of planes can pass through them or contain them. 
This leads to the mutually rectangular primary and secon- 
dary planes of the pencil being selected. But if the 
elementary focal line is considered curved, as it is in 
general, only one containing plane can be chosen—namely, 


ing in concatenation will not be less than that in the case 
of the direct-current motors to such an extent as to make 
it worth while to work an example out. The power 
one peg te | concatenated motors 7? saddled with 
such a load factor that it is probably not worth 


having. 
(To be continued.) 





THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society, held February 
28, Professor S. P. Thompson, President, in the Chair, 
a paper on ‘‘ Focal Linesand Anchor-Ring Wave-Fronts” 
was read by Professor J. D. Everett. When a small 
cone of rays is obliquely incident on a spherical reflecting 
or refracting surface, the rays after reflection or refraction 
no longer compose a true cone. Instead of meeting in a 
point, they form a narrow neck ; and this neck is flattened 
In two places, called the two focal points, the planes of 
flattening being at right angles to each other. Optical 
writers give the name “‘focal lines ” to the sections of the 
pencil made at the focal points by ope perpendicular to 
the axis of the pencil; but it would be more appropriate 
to give the name to the sections which most nearly 


resemble lines, whatever angle they make with the axis 
of the pencil. Attention is drawn in the present paper 


to the casein which the wave-front in one of its positions 


is a tore (or anchor ring). Even when dealing with 


wide-angled pencils there are then two well-defined focal 


lines, the primary focal line being what may be called 


the circular axis of the tore, and the ag xd @ portion 


of the line about which the generating circle turns to 


form the anchor ring. Toric wave-fronts can be pro- 


duced by reflection from a mirror made by allowing an 
ellipse, or portion of an ellipse, to revolve completely 
round an ordinate erected at one focus, and employing it 


to reflect rays diverging from a small eource at the other 
focus. The primary line is always real; the secondary 
is real or virtual, according to the position of the area of 
incidence of the pencil. 

Mr. R. J. Sowter pointed out that when a thin oblique 
pencil, or small cone of rays, is reflected or refracted by a 


a surface, the pencil rays form a narrow neck, and 
ti 


this neck is flattened in two places, called the focal 


lines, and not the focal points ; and that the focal lines cut 


the principal ray or axis of the pe the — points. 
ines are elementary, 


the plane of the curve. eal or physical focal lines are 


notin planes related with the focal points, as suggested by 
Professor Everett. It was also pointed out that the cri- 
terion for anchor ring or toric waves is that the f 
lines are respectively a circle and a straight line perpen- 
dicular to the plane of the circle and lying in its axis, and 
that a toric wave-front could be formed by the refraction 
of a hollow cone of light at an annular ring on a spherical 
surface. The wave-front in the refracting medium is then 
toric—that is, itis a circular trough which is part of an 
anchor ring. The primary focal line is a circle, and the 
secondary a straight line of limited length. 


The Chairman said that optical writers often used the 
term ‘‘focal lines” to denote the sections of the wave surface 
made by two mutually perpendicular planes through the 
focal points. 

A paper entitled ‘‘ Contributions to the Theory of 
the Resolving Power of Objectives” was read by Pro- 
fessor Everett. The practical limit to the resolving 


— of objectives depends upon the blurring due to 
i 


Yes en ager on double a ave the pur 
of investigating the separating power of telescopes have 
been made by Dawes, who pons ba at the conclusion that 
the angular distance between the two components, when 
they are nearly equal in magnitude and are just separated, 
is given by the formula: 4.56 seconds divided by the 
diameter of the objective in inches. Foucault 
investigated the matter experimentally, and in 1830 Airy 
calculated the brightness at various points of the spot 
and rings which constitute the image of a point source 
formed by an objective. If the extreme difference of 
— path for disturbances coming from different points 
of a concave wave-fron$ to a point at lateral distance ‘*b” 
from the geometric focus is made equal to the wave-length 
of light, a value for ‘‘b” is obtained, which represents 
with fair accuracy the limit of separation as determined 
by experiment. The formula agrees with that of Dawes 
if } = .56 micron, whereas the wave-length of the brightest 
ray is usually taken as .55 micron. In the case of micro- 
scopes the author has supposed that the formula for the 
minimum distance ‘‘}” still holds good, and combinin 
this equation with the sine condition applicable to rcs 
systems givin = images, he has deduced the ex- 
ression which has been extensively used for the distance 
tween lines or points which can barely separated. 
Microscopic test objects are not self-luminous, like double 


an achromatic condenser, and not, as formerly recom. 
mended by Abbe, one which is not achromatic. Another 
advantage of sharp focussing by the condenser is that 
there can be no interference of the light from different 
parts of the object. The author then gives an explana. 
tion of the advantage of oblique illumination, and arrives 
at the view of microscopists, that the obliquity of 
illumination should be rather less than the obliquity of 
the extreme rays of the incident pencil. The paper con. 
cludes with Hockin’s proof of the sine-condition. 

The Chairman expressed his interest in the paper, and 
referred to the rational reason given for the use of an 
Me yon ay ey Be is 

paper on ‘‘ The Absorption, Dispersion, and Sur 

Colour of Selenium,” by Professor R. W. Wood, was se 
by the retary. The dispersion of selenium has been 
investigated by means of prisms made in the same manner 
as the cyanine prisms already described by the author, 
The substance is much more transparent than cyanine, 
and prism angles of four or five degrees can be employed, 
Determinations were made with three selected prisms 
down to wave-length 61; below this the interferometer 
method was employed. Uniform films of selenium were 
obtained on plates of plane el glass by means of a 
flat selenium cathode in a high vacuum, and the displace. 
ments of the interference fringes by the introduction of 
the films were measured for lights of different known wave. 
lengths. Wedge-shaped films were then employed which 
allowed the displacement for any wave-length to bs 
measured for the maximum thickness capable of trans. 
mitting the light. An advantage of the wedge-shaped 
films is that the fringes are curved and the displaced 
fringe can be easily identified with the undisplaced, 
The refractive indices obtained in the red by prisms 
were used as a basis for the calculation of the indices 
in the rest of the spectrum from the interferometer 
measurements. Determinations were made in this way 
down to wave-length 40, beyond which it was impossible 
to go, owing to the powerful absorption. A curve has 
been plotted showing the relation between refractive 
index and wave-length. It has a maximum at wave. 
length 50 (4.00005 centimetres), where the refractive index 
is 3.13. An examination of the light transmitted by 9 
thin film showed that there was no return of transparency 
in the ultra-violet, at leas) down to wave-length 28. 
Photometric measurements were made of the transmitted 
light, both visible and ultra-violet, and a curve has been 
drawn with wave-lengths as abscisse and extinction co- 
efficients as ordinates. It is proved that the extinction 
coefficient increases continuously with decreasein wave- 
length as far as wave-length 22. Where the coefficient 
has as high a value as in the case of metals, the author 
concludes that the absorption is due, not to a single band, 
but to a series of overlapping bands. The object of 
this work was to determine whether there was a return 
to partial transparency in the ultra-violet region. 
This question appears to be answered in the nega- 
tive, although a ible turning point in the curve 
night be mask by the reflection coefficient of 
selenium. The high value of the extinction coefficient in 
the ultra-violet led the author to look for traces of selective 
absorption in this region. The light of an arc lamp was 
reflected successively from six surfaces of selenium, and 
the image of the crater after the sixth reflection, although 
faint, was without colour or excess of ultra-violet light. 
If the data obtained in the nero for refractive index and 
extinction are used in the formula for reflection from an 
absorbing medium, a result is arrived at which indicates 
that the reflection increases rapidly with decreasing wave- 
length. As multiple reflections from selenium surfaces 
give no trace of colour, errors must exist in either the 
refraction or the extinction curve. The author suggests 
that in the case of films of thickness less than the wave- 
length of light, the displacement of the interference 
fringes does not give a measure of the refractive index. 

The Chairman exhibited some tellurium mirrors made 
. the same way as the selenium ones used by Professor 


The Society then adjourned until to-day. 





FINANCE AT GRIMsBY.—At a meeting of the finance 
committee of the Grimsby Town Council, Mr. Alderman 
Wright, the chairman, explained that the council would 
shortly require 108,000/. in connection with local public 
works, including 17,0007. for electric light extension, 
80332. for the Grant Thorold Park, 10,500/. for a refuse 
destructor, 10,3792. for an asylum, 1000/. for sewer venti- 
lation, and 2158/. for street improvements. 





Ovr Locomotive Exports.—Whether American com- 
petition is growing or not, one faci has been established 
with satisfactory clearness—viz., that the new year has 
opened well for our export locomotive trade, the value 
of the engines shipped in February having been 170,059/., 
as compared with 107,8962. in February, 1901, and 
121,588/. in February, 1900. The principal exports made 
last month compare as follows with the corresponding de- 
liveries in February, 1901, and February, 1900: 














stars, butare viewed by transmitted light. If no c: 
ing arrangement is employed, the pencil of light sent by 
&@ point of the object to the objective consists in effect of 
rays from different sources. e result of this is that the 
image of the point is larger and more blurred. The cure 
for this evil is furni by employing a condenser of 
high quality, to throw upon the part of the object under 
examination a very sharp image of the source of illumina- 
tion. Each point of the object thus gets its light from its 
own special point of the source; the object, therefore, 
acts as if it were self-luminous, and the power of the 
instrument is increased. The benefit derived from sharp 
focuesing on the object explain; the advantage of using 





| 








Country. | Feb., 1902. | Feb., 1901. Feb., 1900. 
er 8S SY Sa 
South America .. ..| 12,708 | 36,399 | 14,267 
British South Africa ../ 3,269 | 1,771 17,635 
British Indias Siss| S45, 842 16,781 58,646 
Australasia... =. 22,450 21,422 2,763 


| 
In the first two months of this year locomotives were ex: 
ported from the United Kingdom to the value of 317,7 re 
as compared with 239,714/ in the corresponding period 0 
1901, and 267,695/, in the corresponding period of 19,0. 




















Marcu 14, 1902. ] 


ENGINEERING. 





361 











BOILER EXPLOSION AT MANCHESTER. 


A YORMAL investigation has been conducted by the 
Board of Trade, under the Boiler Explosions Act, 1882, 
with regard to the cause and circumstances of the 
explosion of a boiler, or, more properly s ing, a bone- 
boiling pav, which occurred on August 31 at the works 
of Mr. Charles H. Smith, button and size manufacturer, 
Red Bank, Manchester. The Commissioners were Mr. 
Howard Smith and Mr. F. J. Pilcher. Mr. Gough 
appeared for the Board of Trade, and Mr. Byrne and 
Mr. Pope, barristers, for Mr. Smith. ; 

The Cole, or pan, was of rectangular form, being 
12 ft. 4 in. long, 9 ft. 6 in. wide, and 8 fb. 6 in. high, 
the flat portions being 6 ft. high. The plates were of 
steel, pdt a generally in. thick. About 6in. from the 
bottom of the pap, on the inside, a perforated false 
bottom was fitted, which acted as a resting-place for the 
material which was to be boiled. Between the real and 
false bottoms there was a corper coil, having a connection 
toa side of the pan from a steam inlet from two boilers 
loaded to blow off at 801b., and another connection on 
the bottom for an outlet. Close to this outlet a steam 
trap was fitted, through which the condensed steam 
passed on its way from the coil to the water tank. This 
coil was known as the dry coil. Another coil, of iron, 
was called the wet coil, and had direct communication 
with the steam supplied by the boilers. In one of the 
ends of the pan a doorway was cut, the door being 
held closed by means of three cross-bars. The pan 
was made by Measrs. J. Bown and Co., boilermakers, 
Dukinfield, and was about five years old. It was 

or some time worked as an open vessel, and about 
12 months since a pipe was fitted which opened to the 
atmosphere, and complaints had been made by the Cor- 
oration as to the nuisance created, the business being 

ne-beiling. Subsequently the pan was worked as a 
closed vessel, and Mr. Smith, having consulted the maker 
and others, was advised that the pan could be safely 
worked ata pressure of 6 or71b. On August 26 it was 
filled with bones and water, and during the next two or 
three days the steam was turned on and off, the bones 
being left to simmer and the fab removed from time to 
time. At six p.m. on ——_ 30 a fireman took charge, 
and appeared not to have heard the safety valve blow off. 
At six a.m. on August 31 another fireman took his place, 
and half-an-hour afterwards the pan exploded. The 
angles connecting the sides, ends, and bottom ruptured 
through their roots, and the whole of the upper portion, 
including the sides and ends, was projected upwar 
through the roof, and turning over, fell near to the posi- 
tion the pan previously occupied. The surrounding build- 
ings were destroyed and four of the workmen were killed 
and another was seriously injured. The cause of the ex- 
plosion was that the pan was quite unfit to resist any 
steam pressure. 

At the formal investigation, Mr. Gough, having given 
full particulars of the construction of the pan and the 
circumstances connected with its explosion, called various 
witnesses. 

Mr. Herbert Bown, of the firm of Messrs. J. Bown 
and Co., boiler-makers, Dukinfield, stated that he made 
the pan to specification, and did not fix the working pres- 
sure. He had made another pan for Mr. Smith, with a 
closed lid to work at5 1b. pressure. He would not accept 
any responsibility for the pressure at which the exploded 

n had worked, although it was suggested that he told 

r. Smith that a new pan when put up would stand a 
pressure of 10 lb. per square inch, and that the pan 
in question, which was put down in 1896, was fit for 
6 lb. or 7 lb. In his opinion it was fit for 5 lb., but 
he never made any calculations on which to base that 
opinion. 

Mr. Robert Botterill, engine-driver at the works, said 
that twelve or fourteen weeks before the explosion his 
attention was called by Mr, Smith to the fact that the sides 
of the pan were bulging. There was then about 5 lb. 
pressure on, and at Mr. Smith’s instructions he turned 
the steam off to allow the liquid to settle. 

By Mr. Byrne: Witness was quite sure ib was the pan 
which burst that he had seen bulging. He had not mis- 
taken one pan for the other. 

After Mr. Smith, proprietor of the works, had given 
evidence, Mr. Edward Brears, foreman mechanic to Mr. 
Smith for the last ten years, was called, and said he had 
never told his employer that the pan would stand any 
particular pressure. He might possibly have said at the 
coroner’s inquest that it would stand 101b. He thought 
it would be safe at 2 lb. or 31b., because he had seen it 
working at that. He — the pressure gauge pro- 
duced was a proper one, and as to the little safety valve 
fitted on the pan, he admitted that it was not capable of 
relieving any undue accumulation of steam which 1 might 
come from the boilers. It was merely a valve to give 
warning when the pressure became too high, and then 
the fireman would shut off the steam inlet. It would 
blow off at 2 lb. to3 Ib. There was an outlet pipe 
== supposed to provide a means of relief when 

By Mr. Byrne: He had heard Mr. Bown tell Mr. 
Smith that the pan would stand 7 Ib. to 8 Ib. pressure, 

nd he therefore thought it was safe at 3 1b. He had not 
seen the pan bulge. There was very little wasting of 
the plates, but the rivets were somewhat corroded. He 
had examined the pan ys 

By Mr. Howard Smith : He was an experienced engi- 
neer, and would be surprised to learn that the pan was 
not fit for any working pressure at all. 

- Other witnesses were called, including Mr. Frank 
Scudder, an expert in sanitary matters, and assistant to 


pad get Bo ; the fireman at the works ; Mr. Bam- 
, consultin A : - 
to the Board of engineer; Mr. Dixon, engineer surveyor 


Trade ; and Mr. Harris, senior engineer- 


ds | would be 





por ta to the Board of Trade at Liverpool. Mr. Dixon 
said.that the pan was not fit to be used as a sealed vessel 
to which steam was admitted. The outlet pipe was not 
sufficient to relieve pressure, and the safety-valve was 
only of use as a tale-teller. The steam-gauge was defec- 
tive, and quite unsuitable for denoting small pressures up 
to51b. The explosion was due to over-pressure of steam, 
and he gathered, from what he was told at the works, 
that the es exploded when the pressure was between 
2 1b, and 3 1b. per square inch. Owing to the sides of the 
pan being flat and unstayed, it was nob fit to the 
ai which would be about equal to 10 tons on each 
side. 

This closed the evidence, and Mr. Gough then ad- 
dressed the Court, and submitted a list of questions on 
which judgment was desired by the Board of Trade. 

Mr. Howard Smith then gave judgment. He went 
fully into the details of the construction of the boiler, 
and the circumstances attending the explosion. In 
changing from open vessels into sealed vessels, Mr. Smith, 
the owner of the works, had acted upon the advice of a 
Mr. Pearson, who described himself as an engineer, and, 
as such, was temporarily in his employment. He also 
relied upon the statement alleged to have been made by 
Mr. Herbert Bown, to the effect that the pan was fit 
for a ar pe of 7 lb. Mr. Bown denied this, bub the 
Court held that he had said something which led Mr. 
Smith to infer that it could be worked at some pressure. 
Mr. Smith, however, was not justified in acting upon this 
statement by Mr. Bown, although that statement was 
misleading and highly improper. The pan was not b 
any means fit to be used as a closed vessel, and Mr. Smit 
did not take pee measures to ascertain the pressure at 
which it could safely be worked, nor to insure that it was 
being worked under safe conditions. Mr. Smith should 
not have acted on Mr. Pearson’s advice, and the fact that 
Mr. Pearson allowed the og to be worked at any pres- 
sure at all showed that he was utterly incompetent to 
advise as to the working pressure of a boiler or any other 
steam receptacle. There were any number of firms of 
engineers in Manchester from whom advise could have 
been obtained, and the Court thought that Mr. Smith 
ought to have consulted some experienced engineer, and 
not to have relied upon the opinion of a man who was 
casually in his employ. The Court could not make a 
difference in the case of Mr. Smith from those of steam 
users who in other cases had excused their conduct by 
saying that they thought they had taken all reasonable 
precautions. If the Court his conduct over, they 
encouraging laxity as to the management of 
steam receptacles, whereas ib was the object of these in- 
vestigations to discourage such laxity. They found that 
the explosion was contributed to by the inaccurate infor- 
mation furnished by Mr. Herbert Bown, because if he had 
given proper information they did not think that Mr. Smith 
would have continued towork the boiler. They thought Mr. 
Bown was quite incompetent to form any opinion on the 
subject. ey regretted, therefore, to pronounce Mr, 
Charles H. Smith and Mr. Herbert Bown to blame for 
the explosion. If Mr. Bown had es ef supplied the 
pan and kept his mouth closed, he would have been free 


from blame. 

On this —— the Court, Mr. Gough asked that 
Mr. Smith and Mr. Bown should be ordered to pay a 
portion of the costs of the investigation. 

Mr. Byrne, on behalf of Mr. Smith, urged that his 
client had acted with perfect honesty, believing that the 
men on whom he relied for advice were competent to 

ive it. 

o Mr. Gough said Mr. Smith had given the Board of 
Trade every ible assistance in placing the facts of the 
case before the Court. 

Mr. Bown, addressing the Court at the invitation of 
Mr. Howard Smith, submitted that he ought not to be 
called upon to pay anything towards the costs. What he 
had said to Mr. Smith was said in a casual way, and not 
with a view to advising him. 

Mr. Howard Smith remarked that if Mr. Bown had 
contented himself with supplying what he was asked for, 
and had not expressed opinions to Mr. Smith, he would 
have avoided the blame cast upon him. 

Mr. Pilcher said he looked upon Mr. Bown’s state- 
ment to Mr. Smith to the effect that the pan was fit for 
work under any steam pressure as wicked. He thought 
that in justice to the public—who had no protection if 
the owner of a boiler did not take every precaution—ib 
ought to be brought home to steam users that they should 
not act without competent advice, which, in an enlight- 
ened city like Manchester could be very easily obtained 
at a very small price. ; 

Mr. Howard Smith then ordered Mr. Charles H. Smith 
to pay 25/. and Mr. Herbert Bown 15/. towards the costs 
and expenses of the investigation. 








Tar Russian Navy.—The Russian Government has 
decided to devote a special credit of 15,000,000 roubles to 
the construction of new ships. No further Russian ships 
of war are to be built in foreign yards. 





MontTREAL AND Lonevgum. Bripcz.—The Montreal 
Bridge Company and the Atlas Construction Company, 


of New Jersey have secured contracts for baibding a great | Aust 
e 


bridge from Montreal and Longueuil. Its total length is 
to be 8800 ft., and its main span a cantilever 1260 ft. long, 
its height above water 150 ft., and its width 83 ft., compris- 
ing a double-track railway, double-track electric railway, 
a Toshio highway, and two sidewalks of 12 ft. The bridge 
will afford a saving of over 20 miles for lines now enter- 
ing Montreal from the South, through connection between 
all points, trolley connection between the city and Sb. 
Helen's Island and Longueuil, and highway communica- 
tion instead of by ferry or ice road. 





LAUNCHES AND TRIAL TRIPS. 


On Monday, the 10th inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer, 
the Ben Cruachan, of the following dimensions—viz, ; 
Length, 336 ft.; breadth, 48 ft.; depth moulded, 24 ft. 3in. 
The steamer will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co., of Stockton-on-Tees, 
having cylinders 234 in., 39 in., and 64 in. in diameter by 
42 in. stroke, steam being supplied by two single-ended 
boilers working at 160 lb. pressure. 





The Ungaro-Croata Steam Navigation Company, 
trading between the Italian and Dalmatian coasts, and 
offering a very agreeable way of getting to one’s destina- 
tion, as the voyager passes between islands of rare beauty, 
is very earnest in its endeavours to develop the resources 
of its country, as is evidenced by the way in which the 
fleet of first-class passenger steamers is being increased 
The most recent addition is a fine 16-knot mail steamer, 
the Godollo, which has just left the Neptune Works of 
Wigham - Richardson aud Co., Limited, Newcastle-on- 
Tyne, for the Adriatic. This latest addition to the fleet, 
the s.s. Godollo, is over 225 ft. in length by 29 ft. beam. 
She has accommodation for 60 first-class gers in 
a handsomely finished saloon, and ladies’ room on the 
upper deck, and in state-rooms on the main and — 
decks. Above the saloon is a spacious pes jeck 
of teak, extending the whole length of the shi On 
this deck is a smoke-room and entrance house and ladies’ 
deck saloon. Forward of the first-class accommodation 
there is a saloon, &c., for the second-class passengers, 
over 30 in number, and accommodation for the crew. 
The first-class saloon is well: ventilated, and capable of 
seating 64 persons; the walls are of polished sycamore, 
ornamented with marqueterie inlaid panels. Oa each 
side of the saloon the sidelights are screened by sun- 
blinds, which are of translucent glass, revealing a series 


of most beautiful coloured photographs of picturesque 
placesin Dalmatia. The floor of the saloon is of poli 
oak laid in parquet style. The ceiling is painted and 


ilded, and the upholstery is a scheme of delicate blue. 

he smoke-room is of polished teak, with some — fine 
pone in sepia formed of Datch tiler, and the upholstery 

ere is of old gold frieze velvet. The first-class state- 
rooms and ladies’ room are all —— in blue 
Tashmere velvet. The engines have been constructed 
by Messrs. Wigham-Richardson and Co., and consist of 
a seb of four-crank quadruple-ex ion engines balanced 
on the Yarrow, Schlick, and Tweedy system. They 
worked during the whole of the trial trip in a most satis- 
factory manner, and the complete absence of vibrations 
augured well for the comfort of future passengers. 





AUSTRALIAN PoPpuLATION.—The population of the Aus- 
tralian Commonwealth is returned at 3,775,128. This total 
is made up as follows: New South Wales, 1,356,090 ; Vic- 
toria, 1,201,178; Queensland, 498,129; South Australia, 
363,157 ; Western Australia, 184,099 ; Tasmania, 172,475. 
It will be observed that Western Australia, long the most 
thinly inhabited member of the Australian group, has 
now worked into the fifth place, the sixth being occupied 
by Tasmania. New Zealand, which is not included in the 
— Commonwealth, has a population of about 





Our Rais Asroan.—February was rather a dull 
month in the annals of our export rail trade, the ship- 
ments having amounted to only 21,776 tons, as compared 
with 25,375 tons in February, 1901, and 26,837 tons in 
February, 1900. The principal shipments of the past 
month were made in the following directions : 








Country. | Feb., 1902. | Feb., 1901. | Feb., 1900. 
| tons tons tons 
Eyypt.. ee ee 2,560 12 149 
Argentina .. eh 7,502 1,753 4,086 
British South Africa 898 5,533 1,278 
British India ee 13,754 11,987 10,158 
Australasia . 2,822 4,397 4,088 





Ib will be seen that the month would have made a still 
more indifferent showing but for the increased movement 
to Argentina and British India. The aggregate exports 
of rails from the United Kingdom in the two months end- 
ing February 28 this year were 61,769 tons, as compared 
with 55,262 tons in the corresponding period of 1901, and 
67,688 tons in the corresponding period of 1900. The 
principal deliveries for the two months were: 








Country. | 1902. | 1901. 1900. 
| a 
ypt. A ee 3 
oe 1,178 87 5,330 
Mexico 1,006 2,467 6,095 
os | be | te 
U Se 3 
Anpatioe eos | 16,677 | 7,558 7,695 
British South Africa 4,446 | 10,728 10,491 
British India “ 25,377 21,630 18,186 
ralasia 12,2538 | 12,225 9,096 
Oanada 3,908 | Nil 45 
! 





Here, again, it was the Argentine and Canadian demand 
which put a better face upon this ee figures. The 
value of the rails exported from the United Kingdom in 
February was 123,482/., as comune? with 173,215/. in 
February, 1901, and 153,009. in February, 1900; and in 
the first two months of this year 349,646/., as compared 
with 384,472/. and 394,502/. in the corresponding p2riods 
of 1901 and 1900 respectively. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compirzep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 


Te ed eee 
in each case ; where none are mentioned, the is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
copies oy Specifications "ae Vintned ot the Patent Office Sale 
i ‘ions may LY 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
eee 
The date of advertisement of the 
Specification is, in each case, given i 
sealed, when the date of sealing is given. 
Oey pee ae) 6 ee ee ee ee oe en 
the advertisement of the acceptance of a Complete Specification, 
ive notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,826. C. D. Abel, London. (J. Saltar, Philadelphia, 
U.S.A.) Gas Purifiers. [4 Figs.) October 4, 1901.—This 
centrifugal separating apparatus for removing suspended solid 
or liquid matter from gases comprises a drum of large diameter 
as compared with its length, and having a partition with an 
annular space between its periphery and that of the drum, and 
radial guide-blades between the inlet of the drum and the said 








ition, the gases under centrifugal influence in the drum 
ing first carried round with the drum by the guide-blades, and 
therefore flowing radially, but afterwards passing through the 
annular opening between the periphery of the drum and the 
partition and towards the axis of the drum, from whence they are 
then free to pass away through an outlet pipe or opening. 
(Accepted January 29, 1902.) 


MINING, METALLURGY, AND METAL 
WORKING. 


930. C. Diesler, Coblenz, Sormeny. Reducing 
Metals. {1 Fig.) January 14, 1901.—Metallic reduction by 
means of carbon is according to this invention carried out by 
electricity within a sealed pressure-proof vessel. It is stated that 
the current expenditure found necessary under this process for 
the manufacture of calcium carbide has been 200 B.T.U. for each 
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cubic yard of materials treated, the production of carbide and 
useful carbon monoxide gas being respectively 40 - cent. to 
60 per cent. of the weight of the raw materials. Air is exhausted 
from the cylinder previous to switching current on. The fire- 
proof-ware lined container and the apparatus illustrated is 
described. (Accepted January 22, 1902.) 


RAILWAYS AND TRAMWAYS. 


3409. pogo te Sanding 

ratus. Figs. ebruary .— Sand: apparat 

locomotives | to this invention com 

mag han Goes ve with an ind 

opening for admitting steam to the ejector pipe and adapted to 
cloged by the steam valve spindle when the steam-valve is 





opened. The point of the ejector nozzle preferably does not 
enter the main casting carrying the sand-box, but is surrounded 


Fig. 2. 
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a@ space between it and the ‘“‘entering hole.” (Accepted 


b 
Jonunty 22, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
6956. Browett, Lindley, and Co. (1899). Limited, 
Manch 


and W. § ester, Engine Governors. 
(2 Figs.) ril 2, 1901.—This invention relates to inertia go- 
vernors of the kind described in the specification of British 


Letters Patent Nos. 291 of 1894 and 27098 of 1898. The weighted 
body is now made in two parts, pivoted parallel to the axis of 
rotation of the governor, and so arranged and connected together 
that under the actien of gravity they counterbalance one an- 
other, but under the action of centrifugal force and inertia act 
conjointly. In one governor according to the invention, upon a 
rotary carrier fixed upon the engine shaft two bars or levers are 
mounted upon pivots — to and upon opposite sides of the 
axis of rotation ; the said levers or bars being so formed as to have 
a tendency under the action of gravity to turn about their pivots 


























in opposite directions, so that by being linked together on one 
side of a line passing through the axes of their pivots they will 
be balanced. One bar or lever is pivoted midway of its length 
and has a weight secured to it at each side of its pivot, one 
weight being greater, or at a greater distance from the pivot, 
than the other. The other bar or lever is pivoted on the same 
side of a line containing the axes of rotation and of the pivot of 
the first-mentioned bar or lever as the greater weight of the latter, 
and the two bars are connected on the other side of the line by a 
link which, when the bars or levers are perpendicular to the said 
line, is parallel thereto ; the bars or levers being connected on the 
other side of the line by aspring connection, whose points of 
attachment to the respective levers are at distances from their 
— which differ inversely as the distances of their respective 
nk ends therefrom. (Accepted January 29, 1902.) 


TEXTILE MACHINERY. 


2609. H. I. Jones, Providence, R.I., U.S.A. Yarn 
Guide for Kni Machines. [4 Figs.) February 11, 


1901.—(Convention date, July 11, 1900.)—By this invention two 
guides are provided and held upon a shaft ; there being an arm on 
the shaft outside each guide. A slotted plate is held between 
each arm and its guide, through which and a slot in the arm ex- 
bar is arranged to slide 


tends a pin fast in each guide. A cam 











under the guides and arms. A vertical shaft is provided and has 
a crank on en hey onl end, and a toothed wheel on its lower end 
and is o y pins on a plate which catch in the teeth of 
the wheel. A rod having a set screw in its lower end is secu 
to the plate, the screw engagin a lever pivoted on the frame. A 
second lever is pivoted on the frame and the free ends of both 
levers are connected by a rod. A cam serves to operate the 
second lever. (Accepted January 29, 1902.) 


MISCELLANEOUS. 


ts. | consulted, 


3314. T. Voss, Birkenhead. Outdoor Sea’ 
[4 Figs.) February 15, 1901,—This invention has for its object to 





red | compactness, and flexibility. 
shaped strands. 


= 
provide a reversible seat for outdoor use, whereby a cushion 
seat, not exposed to the weather when unoccupied, can be used 
The seat works on a transverse pivot along its centre, and a 
coiled spring is disposed round the spindle and attached to the 
seat in pio § a way that the seat normally remains with the 
cushion underneath it. The seat, however, can be forcibly brought 
over with a small amount of power until the cushion is upper. 
moat, and then comes into contact with and is supported bya 





bar at one side. When the seat is released by a person rising, it 
regains its normal position. The seat back is of the usual rever- 
sible kind. In order to keep moisture from the seat spring this 
part is preferably covered in with a zinc casing, and the under- 
surface of the seat to which the spring is attached is made 
op ag and provided with a projecting bead or channel near 
the edge, in order that, when the seat is turned and water runs 
from off it, the water shall not by surface-creeping wet the 
cushion. (Accepted January 22, 1902 ) 

$10. C. H. Barry, Manchester. Steam Trap, (3 
Figs.) | January 12, 1901.—In this expansion steam trap, bara of 
variously expansive metal are situated within a chamber, to one 
end of which they are rigidly fixed at a certain distance apart, whilst 








their other ends are joined together and to a rod, by which the 
motion of the joined ends, when differences of temperature 
occur, can be transmitted to the valve controlling discharge. 
(Accepted January 22, 1902.) 

2244. J. C. Merryweather, London. Self-Pro- 
pelled Suction-Tank Vehicle. [1 Fig.] February 1, 1901 
—A motor vehicle sludge tank according to this invention com- 
prises means for exhausting air from the tank in order that the 


























tank may be filled by suction. A steam jet ejector may be used 
for creating the suction necessary. Air exhausted from the tank 
is burned fn the furnace or gas explosion cylinder of the pro- 
pelling motor. (Accepted January 22, 1902.) 


5601. A. Latch and T. C. Batchelor, Birmingham, 
Wire (3 Figs.) March 16, 1901.—In a wire rope or 
cable according to this invention the outer and greater of the 
cable is constituted as a number of layers of smaller cable of flat 
kind, in order that when the outside of the cable becomes badly 


Fig 2 
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* (Accepted January 29, 1902. 
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COMPOSITE STRUCTURES. 


DestRucTION affords far more valuable lessons to 
the engineer than construction ; but unfortunately, 

rhaps, for the profession, it does not often happen 
that the designer and erector of a building has the 
opportunity given him of testing his own embodi- 
ment of the theories of construction by being called 
upon to wreck the building he previously erected. 
Last year the clearing away of the many buildings, 
of a more or less temporary character, erected for 
the service of the 1900 Exhibition in Paris afforded 
the designers most valuable and exceptional oppor- 
tunities for testing their special designs in the 
crucible of demolition. Several buildings which 
were examples of special types of composite struc- 
tures of the character which have lately found so 
much favour on the Continent and in America were 
so tested. The tests applied to one particular 
building constructed on a system of reinforced 


Ps 4. 


ultimate crushing resistance of the bricks, omitting 
the cement (mortar cores). The key counterforts 
were connected and braced together by horizontal 
courses of ‘‘cored” brickwork, forming rectangular 
frames (Fig. 3) from 8 in. to 16 in. (20 to 40 centi- 
metres) in thickness, with the key counterforts. 
Ata height of 4.60 metres (15.09 ft.) above the plat- 
forms, springing from the points H’, L’, R’, D’ 
(Fig 4) were four flying arches in cored brickwork 
34 in. in thickness with a depth of 88 in., on which 
rested the central skylight at the height of 
12 metres (39 ft. 44 in.) from the foundations. 
The central skylight at 13 metres (42 ft. 8 in.) 
received the ends of the bracing ribs of the flat 
roof, which were in cored concrete. These ribs 
formed one piece with the cored concrete flat covering 
of the roof. The points A, B, C, D, E, H, I, K, 
L, M, N, R, P, O were so braced together that the 
building erected onthem formed a big cube, incapable 
of deformation, attached to each group of supports 
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SECTION THOUGH P'R'Y H' 
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400 kilogrammes to the square metre (82 Ib. to the 
square foot), and 90,000 to 600 kilogrammes to 
the square metre (1231b. to the square foot). 
The maximum allowance according to French 
practice for wind pressure on iron structures is 
56} lb. to the square foot (275 kilogrammes to the 
square metre), so that over double this pressure was 
brought to bear upon this pavilion without any 
sigas of flexure being apparent under the careful 
scrutiny of a theodolite. Fig. 2 illustrates the 


and the flat roof would tend to assume when the 
pul! at Q was communicated through the iron 
girdleto Q’. The pull exercised at Q, in the direc- 
tion of an angle of 30 deg. with horizon, would be 
resolved into a horizontal component = 90 tons, 
and a vertical component = 45 tons. The actual 
stresses arising on the building are not easy to esti- 
mate. The wall spaces were filled in with thin plates 





|of plaster-of-paris, which would assist in making 

































































SECTIONAL PLAN 
THROUGH 3'O'M’E’. 
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brickwork and concrete with interwoven cores, 
identified with the name of P. Cottancin, which 
embraced during construction, tests for stability 
against wind pressure, and during demolition tests 
for resistance to fire and wrecking, were so ex- 
haustive that they constitute a record of more than 
ordinary interest. 

The building was the Pavilion of the Republic 
of San Marino, erected at the foot of the Eiffel 
Tower, almost against one of the lattice-work legs. 
It consisted of socketed box foundations of cored 
brickwork (see figures), a half-brick thick, open at 
the bottom, supporting at 1 metre a cored concrete 
platform 2% in. thick, measuring 35.10 ft. by 
30.20 ft. On this the building 39.37 ft. in height 
was erected. The building comprised four groups 
of ‘‘ key” counterforts (see Fig. 2 and Fig. 4)—viz., 
A B,C D, to accommodate the staircase, E, H, I 
and K, L, M to form the angles of the back eleva- 
tion, and N, R, P, O to form the turret (Fig. 6). 
Each of these groups comprised a section of cored 
brickwork of the area of 1200 square centimetres 
(186 square inches = 8 bricks). The weight of 
“7 structure amounted to a total of about 120,000 

ilogrammes (118.1 tons). Consequently each group 
carried about 30,000 kilogrammes (29.5 tons), equal 





SECTIONAL ‘ELEVATION. 
rnrouan x ¥ 2. (Fig.3) 


by the 48 threads of metallic core (4.4 square milli- 
metres or .17323 square inch in section each) equal 
to a total steel cross-section of 211.7 square milli- 
metres (8.31 square inches) ; the weight per metre 
run of the steel wire being 0.112 kilogramme 
(0.246 Ib.), and of the aggregate of each group of 
supports 5.5 kilogrammes (11.83 lb.), and 22 kilo- 
grammes (47.32 lb.) per metre run in vertical height 
for the whole {building itself, weighing 118.1 tons. 
Figs. 1, 2, and 3 otherwise sufficiently explain 
the nature of the building and its chief structural 
characteristics. 

Mr. Balling, of the Ponts and Chaussés, the engi- 
neer who superintended the erection, arranged the 
test for wind pressure on the building by fastening 
belt of bar iron, provided with rings round it, about 
3 ft. below the flat roof, as shown at Q Q in Fig. 1. 
One 50-ton and three 15-ton movable cranes were 
used to bring the required pressure to bear. The 
pull was communicated through wire ropes and 
blocks fixed in such a position that the vertical 
component equalled one-half of the horizontal com- 

nent at the angle of the pull (viz, 30 deg.). 
The bariron belt was supported at four points by 
flat bar hangers bent round the terrace and attached 
to the skylight, as shown in Fig. 2. A horizontal 


ISOMETRIC VIEW CF PAVILION WITH 
SUPPORTS AT O REMOVED. 








ce kilogrammes per square centimetre (355 Ib. 
© the square inch) or about 33 per cent. of the 





component of 60,000 kilogrammes in the building 
in question corresponded with a wind pressure of 
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the building resist as a complete beam ; but exactly 
how far they were efficient in this regard, it is 
impossible to say 5 and even were this filling absent, 
the actual distribution of stress on the skeleton of 
the structure would constitute a somewhat difficult 
problem in mechanics, since, as will be seen, this 
akeleton is not statically determinate. All that can 
safely be stated is that under the heavy side pres- 
sure brought to bear on the building, as explained 
above, the structure showed remarkable powers of 
resistance. The arches clearing from supports 
8§ in. x 88 in. (74.39 square inches) are tied 
in by a belt of cored brickwork, 2 in. in thick- 
ness, round the exterior of the building, at 1 metre 
above the points D’, H’, L’, R’ in question. The 
efficiency of this belt in counteracting the thrust 
of the arches is one but not as readily 
apparent as it would be did direct tension 
members exist between L' and R', H’ and D’, 
and D/ and BR’ instead of round the corners 
at O', B', E’, M’, separated by an interval of 5 ft. 
horizontally from the lines of thrust, and dia- 
gonally through the original arches themselves. 
The supports of the arches below the level of 
the plane B’ E’ M’ O’, which are also of 8$ in. b 

88 in., were subjected to a horizontal thrust in this 
plane of 12 tons without being specially counter- 
braced. The only possible explanation of the excep- 


position the corner counterfort, the flying arch, 
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tional resistance shown by this structure to stresses, 
which, according to ordinary rules of building, were 
wholly out of proportion to the amount of material 
involved, lies in the modifying conditions set up by 
the tension coring of metal which was made to per- 
vade every element of the building. 

When the period of demolition arrived, a fire test 
was arranged with the specific object of ascertain- 
ing the damage which would accrue to a building 
of this character from a powerful conflagration 

‘affecting it internally from bottom to top. To 
afford an uninterrupted play to the conflagra- 
tion throughout the interior, a portion of the 
flooring formed of cored concrete slabs was removed 
between the ground and first floors. No less than 
770 cubic feet (22 cubic metres) of woodwork 
obtained from other demolished buildings were 
arranged in five different centres of conflagration : 
one against each angle of the back of the building, 
one in the well of the staircase, and another in the 
turret, the fifth being beneath the flat-topped roof 
on the first floor flooring. The turret was utilised 
so as to act as the flue of a chimney stack to insure 
a perfect draught. The fire in the staircase well 
was so violent that the newel of the staircase 
of cored brickwork (8% in. by 2 in.) was overbaked, 
and the brick portions were calcined, but the 
calcination stopped short of the cement filling the 
holes ; this remained unaffected in spite of the 
water played upon it by the firemen’s nozzles when 
they put out the fire. Exposed to the full 
action of the fire, the portions of cored concrete 
covered with ‘‘ vassy”” cement only suffered as far 
as the cement rendering. The Portland cement 
was not affected except on the treads of the stair- 
case, where it was so overbaked as to acquire the 
colour and appearance of vitrified cement taken 
from the kilns. The glass remaining in the centre 
skylight was melted. The flames of the conflagra- 
tion played so fiercely against the roof at the full 
height of 12 metres that the plaster rendering of 
the ceiling was calcined. When the cored brick- 
work and cement was examined by the fire autho- 
rities on the following day, it was found that the 
conflagration had not injured the general structure 
in any way. There were no cracks even between 
the brickwork and the plaster panels. The walls 
of the turret, of plaster panels, had been momen- 
tarily forced out of shape by the expansion of the 
floors during the progress of the fire ; but this had 
ceased with the fire, and the cored plaster panels 
had resumed the curved shape to which they 
had been originally cast. The wrecking tests were 
started by sapping the supports of the turret at the 
corner O. A battering ram made with a scaffold 
pole 16 metres in length (52 ft. 6 in.), and weighing 
700 kilogrammes (1540 lb.), suspended by ropes so 
as to move freely in a horizontal direction, worked 
by eight men, was used, the stroke being about 
1 metre. With four or five blows 30 to 40 centi- 
metres of the corner (12 in. to 16 in.) in vertical 
height were broken away. One-half the weight of 
the structure, or 59 tons, by the readjustment of 
the equilibrium, disturbed by the me settle- 
ment, was thereupon supported by 119} square 
inches, and the cored brickwork which remained 
intact was subjected to a stress of upwards 
of 1100 lb. to the square inch. Thus, one- 
half the building above the damaged corner 
formed the corbelled end of a beam (B, B”, M”, M, 
O, 0”), of pyramidal shape, whose height equalled 
half the diagonal distance across the building, 
whose vertical depth was 7.40 metres (24.27 ft.), 
and whose base was the rectangle B, B’, M’, M, 
backing on to the leg of the Eiffel Tower. The 
lower flange of the corbelled beam was composed 
of the flooring of the first floor gallery, the web of 
the front, and one side wall of the pavilion, with 
the key counterforts and horizontal rows of cored 
brickwork, and whose upper flange was formed of 
the flat-topped roof. The apex of this corbel at O 
was supported by 1194 square inches of brickwork 
without failure. When the support at N had like- 
wise been battered in, the apex rested on 93 square 
inches, which therefore was subjected to a compres- 
sive stress of no less than 1422 Ib. to the square inch. 
The support at R was then battered in, and the 
corbelled end rested on 47 square inches, subjected 
to a compressive stress of 28441b. to the square inch ; 
still no failure took place. Then the support at P 
was battered in, so as to leave only 4.7 square inches 
of support intact, and the apparent stress in com- 
pression attained 12.7 tons to the square inch. This 
stress is, of course, calculated on certain assump- 
tions, to which we refer later on, and must not be 





unreservedly accepted. The last stroke carried away 
the remains of the support, and failure thereupon 
occurred. The vertical counterforts of the turret, 
P’ P’ and N’ N’, were the first to give way; the 
thrust of the flying arches forced out the corners at 
M’, B’, and E” by snapping the wire cores (12 at each 
point), the corresponding uprights being forced out- 
side the building, and remaining practically intact 
from the level of the springing of the arches 
to the point of failure. The whole storey 
above, B’ O’ M’ EF’, crashed down on its sup- 
ports, and the work, started by the thrust of 
the arches in forcing out the upright counter- 
forts and the corners, was completed and the 
terraced roof dropped vertically down on to 
the platform at ground level, carrying with it 
the } marae gallery. The displacement in the 
direction of the under-cut corner O being only 
to the extent of from 50 centimetres to 1 metre, 
the platform retained its horizontal position, 
suffering little or no deformation, and presenting 
only a few slight cracks. The sudden fall of the 
terraced roof through a height of 12 metres pro- 
duced such a violent shock that the undermined 
turret was completely broken up and thrust outside 
the area of the building. 

There is very little doubt that if intermediate 
counterforts in cored brickwork had existed between 
the supports the corbel would not have fallen. The 
failure was also assisted by the circumstance of the 
intersection of key counterforts and horizontal ties 
at right angles. Had the portions above B’ P’ and 
N’ M’ been built of cored brickwork, the corbelled 
corner would doubtless have remained suspended in 
the air, as 30 square centimetres of support pre- 
vented it from giving way. 

The remarkable stability of structures reinforced 
by a coring of ironwork, even when both are of the 
flimsiest description, is placed beyond question by 
the wrecking experiments above described, where 
the corbel formed by half the building, and weigh- 
ing some 59 tons, with an overhang of 23 ft., 
remained in sitw with the sole apparent support of 
a small pillar of cored brickwork 23 in. by 2 in. 
Actually, no doubt, a considerable portion of the 
weight of the structure over the tower which was 
being wrecked, was carried cantilever fashion, the 
structure balancing more or less about the corner 
supports B and M. As it is impossible to esti- 
mate the proportion of weight thus supported, all 
calculations as to the stresses on the supports 
during the course of destruction must be highly 
problematical. Generally speaking, the metallic 
reinforcement in composite structures is arranged 
to take the direct tension, the concrete or 
bricks under direct compression being left un- 
supported. We understand that M. Cottancin 
claims that his experience has shown that the addi- 
tion of a metal core to a concrete or brick column 
is of considerable advantage. This may arise 
largely from the fact that such columns seldom or 
never fail by direct crushing, but give way by first 
bending out of line. Such a bending may tend to 
stretch the metallic core, which will thus oppose the 
forces producing bending. The difference in the 
amount of materials required in a building of the 
ordinary type and one of this type is paralleled by 
the difference in the amount of sie as required to 
bridge a gap of 150 ft. so as to support at the 
centre a weight of, say, 60 tons, with a girder 
1 metre in depth, and parallel flanges, as against 
a triangular truss 150 ft. high, with the weight 
suspended from the apex. The excess of metal 
in the first case being required to provide for the 
ae and shearing strains to which it is not 
exposed in the second case, in addition to the 
tensional and compressive strains which are 
common to both. 

Comparatively enormous weights can be sup- 
ported by the spinal column, although it is com- 
posed of individually small elements in almost any 
position away from the perpendicular, all the 
strains being converted into muscular tension plus 
compression normally to the contact surfaces of 
the vertebree. Similarly, the San Marino Pavilion 
experiments demonstrated, so long as equilibrium 
remained undisturbed, that all the stresses to 
which the building was exposed were resolved into 
tensional strains in the metallic core and compres- 
sive strains normal to the contact surfaces of the 
bricks, neither of which attained anywhere near 
the limit of destruction. And that these were 
exercised on small masses of material not as iso- 
lated parts of the building, but as portions of the 
whole, so that each was subjected toa uniform stress, 








Nothing could well exceed the economy of 
material combined with resistance to all kinds of 
deformation attained in the San Marino Pavilion. 
In this there was apparently no redundance and 
waste in any part, and yet the general result under 
destructive tests could not have been exceeded, if 
indeed, equalled, if the fullest redundancy of 
material called for by the most wasteful types of 
construction had been lavished thereon, 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cartes Preuint, C.E., New York. 
(Continued from page 277.) 

Tue fifteenth section of the subway brings us to 
the west side terminal of the Rapid Transit line, 
According to the original plan, this section was to 
begin at the northern portal of the tunnel, and then 
to pass over a viaduct across private property to 
Elwood-street. From this point it was to pass 
along Kingsbridge-road, over the Harlem Ship 
Canal and Spuyten Duyvil Creek to the terminus 
of the road at Bailey-avenue. As modified, the 
line emerges from the tunnel at a point 2000 ft. 
north of 190th-street, after which it passes to 
Dyckman-street, up Amsterdam-avenue to Kings- 
bridge-road, across the Ship Canal and Spuyten 
Duyvil Creek, over to Riverdale-avenue, and finally 
up to the northern terminus at 230th-street, near 
Bailey-avenue. There will be four stations on the 
section, located respectively at Dyckman-street, 
215th-street, Muscota-street, north of the draw- 
bridge, and finally at Bailey-avenue. 

This section will be built throughout on an ele- 
vated structure, the double-track road resting on 
plate girders carried on plate cross-girders sup- 
ported on columns, as already described in the 
tenth section of the line (page 112, ante). Two 
types of station will be used, consisting either of 
a single central platform or of two side-platforms. 
The latter is the type which has generally been 
adopted ; the former being used only when there 
is considerable distance between the tracks and the 
street surface. The stations will be reached from 
each side of the street by stairways leading directly 
up to the platforms when the station is of the side- 
platform type. In the other case, the lateral stairs 
lead up to a bridge crossing over the street, from 
which bridge the central platform is reached by 
another flight of stairs. The details of these 
stations have not yet been settled ; but so far as 
the plans go, there are indications tending to show 
that the stations will be similar to those of the 
Manhattan Railway Company built some thirty 
years ago. It is to be hoped, however, that Mr. 
Parsons’ influence will prevail with the Rapid 
Transit Commission, and that he will be able to 
carry out his own views with regard to facility of 
access to the stations as well as to their general 
architectural features. Everything should be of 
the most approved material and modern type. 

The steel will be provided, as usual, by the 
American Bridge Company, while the actual con- 
struction will be carried out by Messrs. Terry and 
Trench, under the supervision of Mr. Arthur Klapp, 
the division engineer who has charge of all the 
elevated structures. Messrs. Terry and Trench 
state that the entire elevated structures of the 
tenth, twelfth, and fifteenth sections can be erected 
in eight months after the delivery of the steel. 
There is no doubt that the last section of the road 
can be completed within the prescribed time, 
provided the work is not unduly postponed. So 
far nothing has been done ; even the details of the 
plans are not completed. The reason for the delay 
appears to be the long time required for the excava- 
tion of the tunnel on Section 14; as soon as this is 
well advanced, work will be begun on the terminal 
section of the road. , , 

The site of the projected terminus on Bailey- 
avenue is a lonely spot, surrounded by uninviting, 
marshy lands, and with but very little promise of 
future development ; whilst one mile to the north 
lies Van Cortlandt Park, extending from Long Island 
Sound almost to the banks of the Hudson. It 
contains the city parade grounds, a fine lake, and 
splendid parkways, and is a popular resort all the 
year round. As existing transportation facilities 
are very inadequate, the Rapid Transit —— 
is being urged to place its present terminal no 
at Bailey-avenue, but at the park. — ale 

It is expected that the Commission will ne 
the popular desire in this matter, and thereby 
contribute to the immediate development of that 
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extensive and ‘picturesque section of the city. We 
spoke of Van Cortlandt Park as the present ter- 
minal, for it {is difficult to believe that the west 
side line will permanently end here. Six miles 
further up is Yonkers, a busy and thrifty city of 
50,000 inhabitants. Many of its magnates have 
their offices in the metropolis, and they have ac- 
cordingly petitioned the Commission to extend the 
new Rapid Transit line up to their doors. Yonkers 
isconnected with the city by two railroads, both of 
which are operated by the New York Central 
and Hudson River Railroad Company. The main 
line leaves Forty-Second-street Station, passes under 
Park-avenue (in which tunnel a serious collision 
recently occurred), up to 90th-street, from which 
it is carried on an elevated structure to Kings- 
bridge Station, near the contemplated terminus of 
the subway. Turning to the left, it follows the 
sinuous banks of the Harlem Ship Canal, reaches 
down to the shores of the Hudson, along which it 
runs to Albany and further up the State. The 
second line—called the Putnam Division, because 
itruns through Putnam County—begins at 155th- 
street, and, crossing the Harlem River on a draw- 
bridge, runs parallel with the main line as far as 
Kingsbridge, at which point it separates from the 
main line and continues to Van Cortlandt Park. 
Here a bifurcation occurs, one branch running 
through Putnam County, while the other, turn- 
ing to the left, proceeds up to Yonkers. 

If the Rapid Transit Commission determine to 
reach Yonkers, they may do so either by a new 
independent road or by using one of those already 
constructed. No doubt a very simple way would 
be to extend the road, as at present contemplated, 
up to Van Cortlandt Park, and then continue on 
the metals of the Putnam division of the New York 
Central. There is some reason for thinking, how- 
ever, that the authorities of the New York Central 
would not cordially endorse the plan ; as they have 
o made an arrangement with the Manhattan 

pesy Railroad Company, by which the trains 

. their Putnam division will run continuously 

rough from Yonkers to the southern end of 
Manhattan Island. In this case the only alterna- 
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would involve a slight re-arrangement of the present 

lans of the fifteenth section, so as to allow the 
ine, after passing the Harlem Ship Canal and 
Spuyten Duyvil Creek, to enter Broadway at once, 
and follow it up to Yonkers on an elevated structure. 

Rea estate people are waiting with unusual in- 
terest for the decision of the Commission regarding 
this extension of the line; and in some cases 
they allowed their impatience to get the better of 
their judgment, spreading statements calculated to 
improve their prospects as speculators, but also 
at the same time to cause some annoyance to the 
Rapid Transit Commission, which body promptly 
denied their misleading statements through the chiet 
engineer, Mr. Parsons. Some colour has again 
quite recently been given to the rumours of exten- 
sion by the purchase of an extensive site overlook- 
ing Van Cortlandt Park, for the Board of Trustees 
of Manhattan College. The institution is situated 
in Broadway and 13lst-street, just where the 
Rapid Transit line will be carried on an elevated 
structure, which will be 30 ft. above ground as it 
passes the college buildings. The proximity to the 
line, together with the urgent need of more exten- 
sive accommodation, has led to the acquisition of the 
new property, on which buildings will be erected 
forthwith. Speculators persuaded themselves that 
the trustees of the college chose the new site because 
they had intimation that the terminal station would 
be at Van Cortlandt Park ; and acting.on that per- 
suasion, — to make important purchases in 
that neighbourhood. The Commission had again to 
contradict the persistent rumours of extension and 
safeguard the public against the excessive zeal of 
dealers in realty. It is to be ho however, 
that the Commission will eventually decide upon 
carrying out their extension scheme for the benefit 
of New Yorkers as well as for the accommodation 
of the citizens of Yonkers. 

Figs. 130 to 132 are sections showing the methods 
adopted in driving the heading for the tunnel be- 
tween 168th and 18lst-streets ; Fig. 133 is the 
standard section of tunnel, and Fig. 134 the 
standard section of station in tunnel, both on the 
13th and 14th sections. 





THE DUSSELDORF EXHIBITION. 


THE leading works of Westphalia and the Rhine 
Province have decided to take a very prominent 
rt in the Diisseldorf National Exhibition. They 
ave put down special pavilions, most of them costly 
buildings, of large dimensions, in which to display 
their various manufactures. The Exhibition is to be 
opened on May 1, and cannot as yet be described 
in detail. The following data will, however, be 
found of interest at the present stage. 

The Krupp pavilion alone covers an area of 
4200 square metres (45,210 square feet), and will 
contain a very large collection of the various speci- 
alities in the manufacture of which Messrs. Krupp 
have acquired a world-wide renown. Among these 
may be mentioned : Large and small calibre guns ; 
a set of coast-defence with armoured mount- 
ings ; models of coast-defence fortifications ; section 
of a Gruson armoured turret; a series of tested 
armour-plates, showing the efficiency of the Krupp 

rocess. The capacity of the plant for the pro- 
— of armour- = will be Saqueanrae 4 & 
specially large-siz te, weighing approximate 
130 ro i large Ra of other Tr i will 
further show, by their dimensions or their com- 
licated shape, the power and —— of the 
orging plant, and among these forgings will be 
seen a complete shaft for the North German Lloyd 
liner Kaiser Wilhelm der Grosse. Steel castings 
of various dimensions and weights will also be 
largely exhibited, such as a stem and a stern-post 
for the battleship ‘‘H”; a generator frame 4.8 
metres (15 ft. 9 in.) in diameter, in two parts; a 
set of heavy rdlls. A 40-ton wagon, built up of 
pressed steel, will form one of the exhibits, as also 
will a large steel plate of about 100 square metres 
(1076 square feet) in surface. The exhibits of the 
various works which have been acquired by Messrs. 
Krupp at various times will be no less interesting 
and numerous. The Gruson Works, of Buckau- 
Magdeburg, besides the armoured turret above 
referred to, will show a number of mining in- 
stallations and apparatus, ore-dressing machines, 
and various plants for industrial purposes. The 








tive will be to build an independent road. This 
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have a collection of models of various ships, detail above 3000 square metres (32,290 square feet). 
parts of ships and ship machinery, among which is| This, notwithstanding its large dimensions, is a 
& large-sized model ‘of a military mast, with| very elegant building ; it will contain a complete 
ammunition hoist ; steam centrifugal pumps and! series of products from the mines, furnaces, and 
Ventilating machines ; torpedo-boat engines and a rolling mills of the company, and sets of powerful 
steam life-boat. jengines, such as twin-tandem hauling ba sore ; 
b The Gutehoffnungshiitte, of Oberhausen, have | Riedler ‘‘ Express” pumps; a 14-ton electric 
uilt, in conjunction with the Deutz Gas Motor | traveller for a 16-metre (52 ft. 6 in.) overhead 
Works, a double pavilion which covers an area of crane; a completely finished set of shafting for a 


North German Lloyd twin-screw steamer; and 
various large forgings, among which is a 32-metre 
(105 ft.) hollow shaft in one piece, of pressed 
steel ; besides numerous castings for steel forges, 
such as large stamping dies. The Gutehoffnung- 
shiitte, in conjunction with the Deutz Works, will 
further exhibit a blast-furnace blowing engine, 
coupled to a 1000 horse-power blast-furnace gas 
motor, built by the Deutz Works. This engine, 
and the various other motors exhibited by the Deutz 
Works, will be supplied by a large gas-generating 

lant. The Gutehoffnungehiitte ave also in the 

achinery Hall a 3000 indicated horse - power 
engine, built for the Essen central station, and 
driving a three-phase dynamo. The large exhibit 
of this firm will Ve further completed by numerous 
products for railways and ship construction, draw- 
ings, photographs, diagrams, and so forth. 

The Humboldt Engineering Company, of Kalk, 
near Cologne, will exhibit in their pavilion, among 
other installations, a complete ore-dressing plant. 
In the Electric Section of the Machine Gallery they 
will have besides a 500 horse-power tandem engine 
to drive an alternating-current dynamo. In the 
east section of the same gallery they will show a 
number of other engines, Riedler ‘‘ Express” pumps, 
stationary engines working air compressors, a 100 
horse-power Laval steam turbine, with direct- 
coupled continuous-current dynamo. They will 
exhibit further, in the ‘‘ Mining Union” section, a 
complete pit-head frame, with Thomson’s hydraulic 
device ; in the general boiler - house, a tubular 
boiler of 200 square metres (2153 square feet) 
heating surface ; and in the locomotive and carriage 
pavilion, three locomotives, one of which is a 100 
horse-power tender-engine. 

The pavilion of the Hérder Bergwerks und 
Hiittenverein covers an area of 1000 square metres 
(10,760 square feet) and has a good architectural 
effect. The principal exhibits it will contain are a 
steel crankshaft for an ocean steamer, weighing 16 
tons, other shafts of 12.11 and 9.3 tons ; large steel 
castings, railway wheels, locomotive forgings, such 
as axles, locomotive frames, rails, &c., and a great 
number of rolled sections, joists up to 20 metres 
(65 ft. 7 in.) in length, sheets and plates. 

The Rheinische Metallwaren und Maschinen- 
fabrik (Ehrhardt), of Diisseldorf, have a pavilion 
which covers also an area of 1000 square metres 
(10,760 square feet). This is a very elegant build- 
ing, with tastefully designed domed towers and 
steps. Among the exhibits it will contain may be 
mentioned weldless spiral tubes, up to 22 metres 
(72 ft.) in length and .620 metre (244 in.) in dia- 
meter, war material, and the other specialities of 
this well-known firm. 

The pavilion of the Bochumer Verein covers 
2450 square metres (26,370 square feet). The 
bell tower is fitted with a cast-steel bell, manu- 
factured by the works; in the main room will be 
various other products, such as steel rails, sleepers, 
mounted axles, tyres, &c. 

The exhibit of the Bergbau Verein (Mining 
Union) will be exceptionally important and com- 
plete ; it occupies a building of me hae, appearance, 
It will contain, besides the pit-head frame above 
referred to, a number of compressors for working 
boring machines, coal-cutting machines, and all the 
various apparatus used in modern mining installa- 
tions. These installations are to be fully illustrated 
at the Exhibition. Among the larger exhibits will 
be found an electric hauling engine of about 1200 
kilowatts capacity. The exhibition building of the 
‘* Mining Union” will cost over 50,0001. 

Many other large and small works will exhibit 
in their own pavilions, or in the various sections, 
the latest types of machinery and apparatus, and 
will show the latest improvements in engine con- 
struction, in the working of mines, and in the iron 
and steel industries. The mining section especially 
will be very complete. 

The machinery exhibition proper will be con- 
centrated in the Machinery Hall. This is 280 
metres in length and 52 metres in width (919 ft. 
by 170 ft.) ; it covers an area of over 14,500 square 
metres (156,000 square feet). The additional 
buildings, containing the boilers, pumps, condensers, 
and the water-cooling towers, &c., cover a further 
aréa of 5000 square metres: (53,820 square feet), 
giving a total of about 210,000 square feet, in 
which will be arranged the most perfect specimens 


of machinery built by the Rhine Province and 
Westphalian engineering works ; most of the machi- 
nery will be in actual operation during the time the 





Exhibition remains open, 
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Prominent among the heavy machines will be 
the rolling mills. The Exhibition will contain a 
complete universal rolling mill driven by a steam 
engine ; a tram-rail mill, with roughing and finish- 
ing rolls, driven by a gas motor ; a complete three- 
high rolling mill housing ; a wire rolling housing ; 
and various drawing frames up to 1200 horse-power. 

The machine-tool industry will be largely repre- 
sented. More than thirty of the leading firms will 
exhibit their manufactures in an area of about 

square metres (43,060 square feet); these 
exhibits will range from the smallest precision 
machines for the manufacture of the minutest 
measuring tools, to the largest lathes and planing 
machines used in the manufacture of armour-plates 
and turrets. 

About thirty works of the Rhine Province and 
Westphalia will exhibit steam engines of numerous 
types, and with various systems of steam distribu- 
tion, representing a total of about 30,000 horse- 
power. All these engines will be supplied with 
steam from three separate boiler-plants. The 
chief of these, in the Machinery Hall, will contain 
fifteen boilers, of 3300 square metres (35,520 
square feet) heating surface ; it has two chimneys, 
58 metres (190 ft.) high each, and 2.5 metres 
(8 ft. 2 in.) inside diameter at top. The second 
boiler plant consists of six boilers, of 1000 square 
metres (10,760 square a heating surface, with a 
chimney 560 metres (164 ft.) high and 2 metres 
(6 ft. 6 in.) inside diameter at top. Both these 
plants have coal-fired boilers, while the third con- 
tains three boilers with 300 square metres (3230 
square feet) heating surface, fired with brown coal. 
The chimney of this third plant measures 43 metres 
(141 ft.) in height, and 1.5 metres (4 ft. 11 in.) 
inside diameter at the top. The above data on the 
steam-generating installations will give an idea of 
the power of the engines exhibited. 

This brief description refers only to the iron, 
steel, and engineering industries, which together 
form but one of the twenty-four groups into which 
the Exhibition is divided. 





THE REPAIR OF THE TORPEDO-BOAT 
DESTROYER “SALMON.” 

Ons of the most interesting ship-repair jobs yet 
carried out in this country is that now being com- 
esr at Sheerness Dockyard, of which Captain 

rald C, Langley is Captain-Superintendent. This 


stration of the extent of fatigue which steel of vary in thickness from 9} lb. in the sheer-strake to 
suitable quality will survive is peculiarly cpportune 7 lb. per square foot at the bilge. The frames are 
at atime when discussion on this point is raised 24 in. by 14 in. by 2$ lb. angle-bars, and are at 
owing to the unfortunate accident to the Cobra ; intervals of about 20in. The internal keel-plate is 
and thus the views of the Salmon given on our 7 1b. per square foot. There is the Saeed trane. 
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torpedo-boat destroyer Salmon, which, as a result of | 
a collision with one of the passenger steamers of | 
the Great Eastern Railway, was almost cut in two 
parts transversely; one-half of her length, the bow 
part, being driven out of line to the extent of 15 ft. 
at the stem, listed to starloard to the extent of 
5 in. in 12 ft., while the keel was from 6 in. amid- 
ships to 21 in. at the stem lower than the stern | 
part, which remained Such a contortion 
in all three possible directions is almost unique, | 
for although there have been cases of torpedo-boat | 
destroyers having their bows stove in concertina- | 
wise, by runnin inst some obstacle of greater | 
resistance than ¢ ductile steel of which they have | 


been built, there have been no cases where age 


has been so extensive without complete loss ; and 
similarly there have been few instances where the | 
metal has been called upon to stand such severe | 
stress, and has proved so satisfactory. This demon- | 





SS >> . 
sion of My Lords Commissioners of the Admiralty, |the boiler compartments. These bulkheads are 
should prove of exceptional interest. of 4 to 6 lb. plates, as shown on the section of 
The Salmon was built by the Earle Company, of scantlings, Fig. 9, subjoined. They are stiffened 
Hull, in 1895, and is one of the original fleet of | by Ap in. by 1}-in. by 1}-Ib. les at 20-in. in- 
27-knot boats. She is 200 ft. long, 19 ft. 6 in. | tervals. The deck-pla' is—beginning at the 
beam, and at 5 ft. 4 in. draught disp 264 tons. | shell—9}Ib., 7 lb., and 6 Ib. in the centre. The 
She is fitted with twin-screw triple-compound |angle-bar connecting the sheer-strake and outer 
engines, steam being supplied by Yarrow boilers, | plate of the deck is 2 in. by 2 in. by 3$ lb. 
eight in number, p in two compartments,| The Salmon formed one of the Medway torpedo- 
each having four boilers, with the stoking plat-| boat destroyer instructional flotilla, which was 
form in the centre, the boilers being seated with | cruising up the North Sea, when the Great Eastern 
their backs to the watertight bulkheads. The Company’s Channel steamer Cambridge, on the 
four funnels are placed two close =" in the | Hook of Holland route, a short time out from Har- 
centre and one forward and one aft. e point of wich, ran amongst the boats of the fleet and col- 
collision was near to the middle of the foremost lided with the Salmon, striking her on the port side, 
boiler compartment, and the port after boiler almost amidships. In order to save the crew, fifty 
was driven against its starboard neighbour, while all told, the bow of the Cambridge, practically unin- 
ene of the funnels collapsed owing to the buckling jured, was kept for a considerable time in the 
of the deck plating. The shell-plates at this point | indent made in the side of the destroyer ; and this 
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no doubt explains the peculiar form of the damage 
shown by the photograph taken after the vessel was 
docked at Sheerness (see Fig. 1 on our two-page 
engraving). This indent, 5 ft. deep and 8 ft. broad in 
the fore-and-aft line, was approximately triangular, 
the apex being towards the bow of the destroyer. 
Regarded as a longitudinal box girder, weakened by 
the serious fracture on one side and on the top and 
bottom web, it is not difficult to understand why, 
with a force exerted by the Cambridge against the 
tidal resistance on the starboard quarter, the bow 
part of the destroyer buckled or swerved to the 

rt side out of line with the stern portion of the 
hull. Not only was the outside skin plating rent 
violently in a vertical line, but the coal bunker 
wall running parallel with it was also fractured, 
and the athwartship bulkhead parted badly from 
its angle and gusset-plate connections with the 
shell plating. The boilers were displaced, and the 
fracture of the steam pipes resulted in two stokers 
being most unfortunately scalded to death. 

The vessel was brought into Harwich Harbour 
and beached by the naval authorities, and there an 
examination of the structure was made by Mr. H. 
G. Williams, of the Director of Dockyards’ staff at 
the Admiralty, under whose superintendence the 
temporary repairs, which enabled the ship to be 
towed to Sheerness Dockyard, were carried out. 
Owing to the exposed situation and rough sea at 
Harwich, the relative position of the parts of the 
ship before and abaft the damaged portion was 
continually altering, and it was impossible to do 
more than fit wood planks across the principal 
fracture, as shown in our engraving, Fig. 3. This 
enabled the vessel to be towed to Ipswich, where, 
although there is no dock, a soft mud beach was 
available at Messrs. Orvis and Son’s yard, and 
upon this the Salmon was grounded at high water, 
spring tide. The further repairs carried out at 
Ipswich were devised jointly by Mr. H. G. Williams 
and Mr. C. P. Lemon, the Chief Constructor of 
Sheerness Yard, whose wide experience of all kinds 
of ship-repairing work contributed greatly to the 
ultimate success of the operations, and who has 
superintended the extensive permanent repairs 
since the arrival of the Salmon at Sheerness. 

The main rent, the size and form of which is 
indicated, extended right down to the bilge, the 
shell plating being driven through the bunkers to 
the boiler-room. The bottom plating was buckled 
up athwartship as well as in a longitudinal line, as 
will be seen in the photograph, showing various 
parts after removal, reproduced in Fig. 7. The deck 
plate was similarly crumpled up, as shown in Fig. 2. 
Some of these deck plates are reproduced in the 
engraving, Fig. 8. e deck and bottom plates 
stood the stress remarkably well. The fracture of 
the deck plating started from the point of junction 
of the shell and deck plating, and was probably 
due to the resisting influence of the stringer. 
This fracture developed with the working of the 
ship on the beach with each successive tide, and 
also during the subsequent passage from Ipswich 
to Sheerness. This point of connection was also 
the pivot upon which each movement of the 
structure hinged. The starboard shell plating also 
buckled (Fig. 4), and a double girder was placed 
along this side, as shall presently be described. 
Distinct evidences of fatigue were found in the 
ultimate wave formation of the angles forming the 
— of the girders riveted to both sides of the 
ship. 

The engravings of the boat in the dock illustrate 
the method adopted in preparing the ship for 
the passage to Sheerness (Figs. 3 to 5). Still 
retaining the wooden planking fitted at Harwich, 
a deck stringer plate 3 ft. 6 in. broad and about 
24 ft. long was fitted to extend about 8 ft. for- 
ward and aft of the 8-ft. opening in the side, and a 
sheer strake or girder, over 30 ft. long and 4 ft. 6 in. 
deep, with double angle-bars at top and single 
angle-bar at bottom, was riveted by the web to 
the shell plating forward and abaft the fracture, 
and was secured to the wooden planking by coach 
screws (Fig. 3). It wasalso connected by an angle- 
bar to the 24-ft. deck stringer plate. Four girders 
were fitted in the bottom of the ship, two being 
passed through the space occupied by the firegrate 
and ashpan of the Yarrow boilers, and the others in 
the wing coal bunkers. The bottom skin plating was 
reinforced with a special plate, to which the girders 
_ riveted, as the ordinary structure would not 
~ stood the concentrated stress of the girders. 
eels upper deck fore-and- aft girders were 

tly riveted (Fig. 5), Owing to the extensive 








buckling (see Fig. 7), and to the forward part of 
the ship being at a different level to the after 
half, the girders had to be in some cases of 
intercostal form ; the webs of the lower girders 
overlapped, and were riveted to the web of the 
upper girder, clearing the irregularities of the 
crumpled-up plates. In Fig. 7 it will be noticed, 
near tothe mark ‘*No.2 Std.,” that some of the 
plates were cut to suit the run of these temporary 
girders. 

The dimensions of the several girders need not 
be given ; they were settled more by the material 
available at the dockyard than as a result of the cal- 
culation of possible necessities, a large margin 
being allowed. The main object was to get the 
ship temporarily repaired with as little delay as 
possible, so that she could be moved from her more 
or less insecure position, and docked at Sheerness. 
It would probably have been better to have placed 
the side girders inside the hull, especially on the star- 
board side ; as they would then have been in the in- 
side of the angle formed by the two portions of the 
ship, and would have acted in compression against 
the prevailing stress ; but this was not very easy of 
realisation, owing to the fact that the longitudinal 
bunkers were em 3 ft. broad and the deck open- 
ings 12 in. wide. But in addition to the girder 
outside, there were fitted inside a series of plates of 
such lengths and widths as the limited space for 
riveting and the framing would permit. 

Thus strengthened temporarily, the ship was 
towed round to Sheerness Dockyard, not without a 
great measure of anxiety on the part of those 
responsible. A wire hawser was placed right round 
the boat, with a shackle at the bow, so that no 
stress would be brought on the forward structure. 
There was a choppy sea, and examination revealed 
all the evidences of severe working during the 
voyage. The after-boilers in the destroyer were 
alight for the working of the steam-steering engine 
and of the ejectors in case the vessel leaked. The 
steering was not by any means an easy process, 
owing to the bow of the ship being so much out 
of line, and owing to the list. This inclination, 


it is not without interest to note, was to starboard | P® 


and not to the damaged side ; and it is possible that 
this was due to the swerving of the bow of the ship 
which caused a departure from the vertical line of 
the centre of gravity and centre of buoyancy corre- 
sponding to the upright position; the result being 
_ until the two points were again in a vertical 
ine. 

When the vessel arrived at Sheerness, prepara- 
tions had been made for docking her ; but first the 
true line of the keel had to be determined. This 
was done by taking the exact draught at many 
points of the length, by a specially-constructed 
frame, consisting of a light angle bar, suitably 
stiffened, and connected at its ends to two uprights, 
each having draught gauges. By means of the 
uprights the angle bar was conveyed along the keel 
from stem to stern, and the draughts indicated the 
extent of sagging and indents. The results were 
plotted ina diagram. It was found that immediately 
forward of the damaged part of the hull the keel 
was 6 in. below the after-length of the boat, while 
it drooped toward the stem, which was 1 ft. 9 in. 
down from its original line. As we have already 
mentioned, it was 15 ft. on the port side of the true 
fore-and-aft line, and the list was to starboard 5 in. 
in 12 ft. (Fig. 1). Thus in all three directions the 
fore part of the hull was distorted. Dock blocks were 
laid to suit this form ; but at the same time the usual 
keel blocks were set in the central line of the dock 
true to the ultimate line and level of the keel—a 
provision which greatly facilitated the subsequent 
correcting of the alignment of the boat. The 
position of the ship at this stage is shown in Fig. 1. 

Special baulks of timber were laid across the 
dock between the lines of ordinary blocks to carry 
the misshapen bow part, and divers were sent down 
to insure that the ship rested on the seat prepared 
for her. Three upright cradles were then formed 
on the transverse baulks, as shown clearly in the 
sketches Figs. 10 and 11, page 368. The ship was 
cut completely in two at the damaged part, and 
the fore part thus severed was brought into 
true vertical line by shoring within the cradle, 
which was subsequently lifted above the level 
of the ordinary dock blocks by hydraulic jacks, 
and then gradually slipped over, until the fore 
part of the hull was in line longitudinally with 
the after part. The fore part was 3 ft. nearer 
the stern section than the original dimensions 
required, due, no doubt, to the buckling; and 





thus it had to be drawn ahead to this extent, and 
lowered finally on to the central dock blocks 
originally prepared. Fig. 3 et seq shows the position 
the vessel then occupied. The several movements 
were simple enough, as the weight of the fore 
part was under 100 tons. 

We reproduce in Figs. 7 and 8 photographs show- 
ing several detached parts of the damaged structure ; 
these parts are numbered, and the following is a 
list of the examples included : 

In Fig. 7 plates marked No. 1, section cut out of bottom 
where struck, including portions of flat keel, 
bottom plating, frame, and vertical keel. 

No. 2. Port boiler bearer, adjacent to middle line. 

No, 3. ‘a » outside of No, 2. 

No. 4. Frame and part of bottom plating, taken oud 

from the fore side of No. 1. 

In Fig. 8 plates marked No. 1, upper deck plating on 

Wo. 5 Uppes dee eoringen phon: ohachetnd sil 

0. 2. ec -plate, s rd side. 

No. 3. Selemenplating, peer vides the ends marked 

A show where the plate was broken by col- 


lision. 
No. 4. Upper deck girders, port and starboard. 
Tensile tests have been made at our request of 
the steel forming some of these damaged parts, 
with the following results : 


Tensile Tests of Steel Sheets (Galvanised) of Damaged 
Plates, &c., of H.M.S. ‘‘ Salmon.” 





Breaking 

















Application Thick- | Load per | Elongation 
Specimen from— ness of | Square |ina Length 
Of Load. Specimen.| Inch of | of 8 In. 
jon, 
in. tons per cent, 
Sheer strake ..| With grain 221 30.45 18.5 
..|Across grain} .238 29.67 14.4 
Outside plate .. Ditto 173 28.57 18.7 
Ditto ..| With grain 176 26.36 17.5 
Ditto ..|Across grain} .143 82.12 14.7 
Stringer plate ..| With grain 234 26.00 21.6 
Ditto ..|Across grain} .236 26.61 21.4 
Deck plate e itto | .155 27.03 8.9 
Dish keel .. ..| With grain | -286 25.68 24.1 





As soon as the bow part was brought into 
position, the work of reconstructing the central 
rt was proceeded with (Fig. 6). On an average, 
32 ft. of the length was taken away and rebuilt ; 
in some strakes 64 ft. of the plating was replaced. 
The two boilers injured were also largely re- 
constructed, and the vessel otherwise-overhauled. 
The whole proceeding, from first to last, has been 
carried out with great resourcefulness and skill, 
and the Sheerness Dockyard officials, and espe- 
cially Mr. Lemon, are to be congratulated on the 
result. 





THE BILGRAM BEVEL-GEAR PLANER. 

IpEas respecting the cutting of bevel wheels are 
now undergoing a change, due to the unsatisfactory 
operation o ae cutters, and therefore several new 
machines, either of the generating or of the ‘‘ former ” 
type, have been introduced in recent years, in Eng: 
land, America, and on the Continent. Some firms 
prefer to employ — gear cutters of the ‘‘ former ” 
Wee, because cycloidal gears can be produced by 
theese, the firms being committed to such gears, or 
preferring them because having grown more accus- 
tomed to the double than to the single-curve teeth. 
But double-curve teeth require a pattern, or ‘‘ former,” 
in the preparation of which minute errors are liable to 
creep in; very minute, of course, because the former 
is usually about three times as large as the teeth to 
be cut. But the necessity for absolutely perfect gears 
for the high speeds demanded by some classes of 
machines and electrical work has resulted in an in- 
creasing demand for generating muchires, both in 
spurs and bevels. The problem to be attacked is lees 

ifficult in the first than is the second class of gear, 
and this explains why the Bilgram is still without any 
formidable rival in the class of generating bevel-gear 
cutting machines. 

This machine has been before the public now for 
about sixteen years. Latterly the firm of Messrs. 
J. E. Reinecker, of Chemnitz-Gablenz, have taken up 
its manufacture. Messrs. Pfeil and Co., of Clerken- 
well, who are the sole agents in this country for the 
sale of the machine tools of the firm, exhibited one at 
the recent Stanley Show. We made a very brief 
reference then to the machine, among others, and this 
we now supplement with a full series of illustrations 
and description of its construction and method of 
se As these have not been published before, 
they should possess considerable interest, for the 
machine is absolutely unique in its conception, and 
the working out of its details. . i 

The Bilgram machine belongs to the generating 
type—no former or pattern tooth being employed as a 
guide to the cutting tool. All errors therefore which 





may be due to the shaping, and use of a ‘‘ former ”-are 
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eliminated, and the only errors which can possibly 
creep in are those which may be due to inaccuracies 
present in the construction of the machine or its set- 
ting up. The reputation of Messrs. J. E. Reinecker 
is a sufficient guarantee of the first ; while the fixing 
up is divested of difficulty to an intelligent man by 
the full instructions here given. We will now 
through the construction, and then show how the 
machine is opera 

The machine is shown in pian in Fig. 1, and in side 


elevation in Fig. 2. It is of the size termed No. 2—- 
cutting gears up to 16 in. in diameter. It consists 
essentially of two elements—the generating portion, 
or the evolver, comprising all the mechanism seen to 
the left hand; and the cutting-tool and its mechanism, 
seen to the right hand. The action of the latter is 
comparatively simple ; that of the former is complex. 
The cutting tool represents the angle of the flank of 
an ~~. ge rack tooth, the tooth space of which it 
partly fills. Therack tooth is the basis of all involute 
teeth, and is the only form which can be cut in a gene- 
rating machine, since cycloids involve the use of a 
former. The rack is es wea to be of the circular 
form—a crown bevel-wheel, in fact—the pitch angle of 
which is flat—that is, atan angle of 180 deg. The cut- 
ting tool Is seen at A, Figs. 1 and 2, and also in sec- 
tion in Fig. 6. It is not a pointed tool, but a broad 





shaving tool, which leaves a more emoothly-finished 





surface on the teeth than a pointed tool would do. 
This tool, though capable of adjustment by means of 
slides, has a reciprocating motion only when in opera- 
tion, and the tooth shapes are imparted by the move- 
ment of the blank, which is compounded of an oscilla- 
tion in a vertical plane, and a rolling on the pitch sur- 
face. The tool is set to the angle of the bottom of the 
tooth, and cuts in the intervals of the two movements 
just named. ; Y 
The cutting of wheels of different bevels is provided 
for by the arbor B (Fig. 2), which has an angular ad- 
justment and oscillatory movement in a vertical — 
tween two uprights C, C in the roll-box. It is clampe 
in the box by the nuts, seen in Fig. 1. The limits of this 


adjustment in the No. 2 machine area maximum — 
of 78 deg. enclosed by the side of the 8 
minimum of 11 deg. through the 

axis. The exact angle of the 


pitch cone, an 
aay line and the 


arbor is set by the 
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Vernier moving over ged so ggerge edge of the quad- | function is to complete the rolling movement imparted 
mi 


rant bracket, which 


ts of setting to minutes| tothe blank. This is done by attaching the cone to 


palit The uprights C, C are attached to a hori-| the -mechanism of the arbor at the upper end, and to 
oo D, which can be moved around a vertical | two flexible steel bands H, fastened at the other ends 
cha : at passes through the apex O of the cone, and | tothe roll box at Jand J. These, therefore, coerce the 

ich is actuated ray 2 gears, &c., from the feed- | roll cone G, and with it the upper end of the arbor, 


ach ar coming from the 
the roll cone the curve is imparted to the sides | the wheel blank. 


It pulley F. By this means / producing a rolling motion corresponding with that of 
wenty-two cones are supplied with 


of the teeth as they are presented to the cutting tool. | the machine, marked with the following angles : 





The roll cone G, Fig. 1, is a curious element. Its | 114 deg., 14deg., 15 deg., 16 deg., 174 deg., 20 deg., 


224 deg., 25 deg., 274 deg., 30 deg., 324 deg., 35 deg., 
374 dee, 40 deg., 424 deg., 45 deg., 50 deg., 55 deg., 
60 deg., 65 deg., 70 deg., and 75 deg. -These provide 
average angles covering the whole range of gears that 
may be cut on the machine. Any intermediate bevel 
is obtained by taking the nearest roll cone thereto. 
Each forms a portion of a conic frustum, correspond- 
ing with the cone —_ of a wheel, and they are 
compelled to roll on the bands because coerced b 

the movement of the head to which they are bolte 
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It is clear that a single cutting tool can only cut one 
face of a tooth at once in a bevel wheel. The mecha- 
nism therefore provides for right and left-hand work. 
The zero line is seen in Fig. 2, with the pointer K 
upon it, whence it is moved to one side or the other. 
The tool A is double edged for roughing, but right and 
left-hand side tools are provided for finishing (see 
Figs. 20 to 22). The feed mechanism is double, to 
correspond, and this is the proper place to observe its 
action. 

The feed-rod.E is adjustable in a slot L carried at 
one end of the spindle of the driving pulley F. At the 
other end:it actuates a ratchet wheel M on the end of 
the feed-shaft N, which runs through the framiog of 
the machine. This shaft carries two bevel pinions P, P, 

earing with a crown wheel Q, with which a third 
4 R engages, actuated by a hand crank 8. The 
shaft and its bevel pinions are shown separately in 
Fig. 3. The action is as follows : 

Cinder the intermittent movement of the ratchet 
wheel M, and the similar derived movement of the 
shaft N, one or other of the bevel pinions P, P is made 
to actuate the wheel Q, turning it in one direction or 
the other, and impartiog movement, right or left, to the 
plate D, the upright horns of which carry the inclined 
arbor B. The perfect circular motion of the plate is 
ensured by \/-fittings to its base, seen in section to the 
left hand of Fig. 1, and in plan in Fig. 2. Movement 
is transmitted to the plate D by the short vertical 
spindle T, to the lower end of which the wheel Q is 
pinned, being transmitted through the pinion U on 
the spindle engaging with the segmental gear on D. 
Either of the pinions P, P is put into engagement 
with Q by the sliding clutch W (see Fig. 3), deawn or 
pushed into engagement with the pinion clutches bya 
rod X, the head of which is pulled or pushed by the 
sliding-knob Y. In the relations shown in Fig. 3 
neither pinion is operative. The third pinion R and 
its eed handle S are used for making adjustments 
of the blank by hand, rolling it thus to one side or the 
other. 

The dividing apparatus is the portion seenat theupper 
left hand of Fig. 1, and shown also in Figs. 4 and 5. 
Messrs. Reinecker supply either dial, or index plates, or 
change wheels, to suit the requirements of purchasers. 
Index plates are shown in these figures. The worm- 
wheel has 120 teeth and the worm is single-threaded, 
giving a ratio of 1 to 120, to be used in calculations. 
The wheel is completely encased, and made in halves 
for greater accuracy, and to permit of take-up for 
wear, and is carried on a sleeve which encircles the 
arbor spiodle B. (To it a plate BB, with a curved 
outer face, is attached with screws, the curve match- 
iog that of another plate C C, a device which permits 
of the movement of the arbor in a vertical plane 
through the spaces D, D, while the roll cone G is 
pulling it sideways.) The wormwheel is clamped on 
the arbor by the screw E E, which must be tightened 
sufficiently to turn the wormwheel with ease. An 
index-plate is seen at Fig. 4, with the index-peg, 
and its handle. . 

The mechanism for operating the tool A in Figs. 1 
and 2 includes adjustment for length of stroke and for 
vertical and lateral positions, and for litting it on the 
return stroke. The tool is carried in a holder J J, 
which is attached to the apron K K. The latter is 
hinged with a taper-pin L L—affording adjustment for 
wear—to the end of the ram MM. The connectiog- 
rod N N is pivoted to the side of the tool slide or ram 
M M, which has its setting-up strip P P with screws. 
The clamping piece Q Q on the connecting-rod is for 
the purpose of lifting the tool on its return stroke, 
which it does through a cranked rod R R with Whit- 
worth quick-return motion, hinged in Q Q, pushing 
against the apron K K during the entire period occu- 
pied by the return stroke, The clamp is made adjust- 
able, eo that it may keep the tool lifted during the 
entire period occupied by the return stroke. During 
cutting the coiled spring at the side keeps the apron 
pulled back sharp against the end of theram. The 
tool is set by means of the screws T T and U U for 
vertical and lateral fine positions. 

The double handle at the front side of the machine is 
used for lifting the tool when setting and making 
adjustments preparatory to cutting. It does this by 
its cam boss lifting the short bar. 

We now come to the fixing up of work on the 
machine. Calculations are based upon the standard 
proportions shown in Fig. 6, which requires a little 
explanation. The basis is the ‘‘ modul,” which is the 
distance from pitch line to point, measured, of course, 
on the major diameter. The pitch equals the modul 
x w, so that: 

_ pitch 
emg 


and 
Pitch = modul x 3.1416. 
The distance from pitch line to root) = modal x 
1.1236, 
The basis rack teeth have an angle of 15 deg. with 
the perpendicular, or 75 deg. with the pitch plane. 
Making the modul the basis of calculation is held to 





simplify matters by giving the pitch line and the 
bottom clearance very definite positions below the 
turned face of the blank, which is the starting point 
in setting-up and cutting. 

The practice adopted in cutting the gears on the 
Bilgram machine is to make the necessary calcula- 
tions in the office and send out the leading data into 
the shop, so that the attendant has simply to work 
by the instructions thus given. But since the starting 
point is the turned blank, it is very essential that the 
angles and the outside diameter be absolutely correct, 
otherwise the pitch will not come out right. Formule 
used in the office are given below, and the drawing 
(Fig. 7) shows the elementary dimensions to which 
the formule refer. These calculations being made up 
in the office, the lathe-man prepares the blanks 
thereby, using an angle protractor (graduated in 
— for turning the bevels by. 

et 


m be the Modul, 
Tw ,, Number of teeth of wheel. 
Tp ” ” ” inion. 
dw ,, Pitch diameter of wheel. 
ps sk ® pinion. 
Aw ,, Pitch angle of wheel. 
Ap ” ” pinion. 
E »» Distance from apex to pitch circle. 
3 »» Angle of top of wheel and pinion tooth. 
.” 2) ie ” ” 
h » Height of teeth (outside). 
Dw ,, Outside diameter of wheel. 
| a pinion. 
Modul = Pitch . pitch = modul x 3.1416. 
3.1416 
dw = Tw x m5 
dp = Tp x m3 
tg. Aw = ; pitch angle Ap = 90 deg. — Aw; 
p 


ili 
2x sin Aw’ 
tg.B= ee . = 1.1236 x m, 
g Ei t7-0 E 
h = 2.1236 x m; 
Dw = dw + (2xmxcos Aw); Dp =dp + (2X mx Ap ). 
Having only the outside diameter of gear, the modul 
is obtained by the formula : 
ee ee 
T + (2 x cos A) 

The formule being applied as below to a paic of 
wheels of 40 and 24 teeth respectively, with a modul 
of .25 in., and axis at 90 deg., the workshop order is 
given out as in Fig. 8. The wheel is cut before the 
pinion. 

EXAMPLE. 

To cut a pair of gears with 40 and 24 teeth respec- 
tively ; m = .25in.; centre lines at 90 deg. 

dw = 40 x .25 = 10 in; 
dp = 24 x .25 = 6 in.; 


40. < Aw= 59 deg. 2min.; <A, = 90deg. — 


t ~-Aw= 
‘i 24 


— 3 
59 deg. 2 min. = 30 deg. 58 min. 


R=. 19 _=5831 in; 


2x sin Aw 
ig. B= fant <B = 2 deg. 27 min. ; 
+1236 x _.25, <0 
5.831 
h = 2.1236 x .25 = .531 in. 
Dw = 10 + (2 x .25 x cos 59 deg. 2 mia.) = 10.257 in. 
Dp = 6 + (2 x .25 x cos 30 deg. 58 min.) = 6.423 in. 
End angles for turning the 


Wheel = 90 deg. — (59 deg. 2 min. + 2 deg. 27 min.) = 
28 deg. 31 min. and 59 deg. 2 min. 
Pinion = 90 deg. — (30 deg. 58 min. + 2 deg. 27 min.) = 
56 deg. 35 min. and 30 deg. 58 min. 
Workshop Order. 


tg.c=! = 2 deg. 45 min. 


Modul... 25 


Number of teeth = 40 | 24 
Pitch angle ... 59dg.2mn. | 30dg. 58 mn. 
Angle of base oat 2 deg. 45 min. 
Distance ... Pt die 5.831 in. 

Height of tooth ... te 531 in. 

Outside diameter .-- 10.257 in. | 6.428 in. 
Change (holes) ... ‘ 38 36 


(See index plates which are supplied with machine.) 


First the index plate is put on. Then the wheel 
blank is placed on the arbor, which is set to the pitch 
angle Aw (Fig. 9). The gear blanks are held endwise 
by means of washers, and:by the nuts m and n (Fig. 10). 
Final adjustment of the geara is made by inserting an 
adjusting collar & (Fig. 10) between the blank and the 
spindle head. The roll cone which comes nearest to 
the pitch angle rests on the cone block (Fig. 11). The 
pitch angle A, in Fig. 9 is now reduced by 1 deg.— 
that is, the arbor is set to the angle A. —1 deg., so 





lowering the roll cone, whick. will impart a trifle more 


of rounding to the tooth flank than is theoretically cor. 
rect, but which is conducive to smooth working. 
Next the flexible steel bands are clamped on. Then 
the angle of base box is set to the angle C,, of the 
base or root of the tooth, less 1 deg. This is done 
with the graduated hand-wheel W (Figs. 1 and 2) 
moving the screw W W in its boss, the point of the 
screw resting on a bevelled end of the bed of the 
machine. 

The wheel blank has now to be adjusted to the 
height of the tooth. Bottom blocks of a definite thick- 
ness, hardened and ground, are used for this ur pose, 
They range from .275 in, to .375 in., in steps of 001 in. 
These are laid in the gauge (Fig. 12) at the end of the 
scale-bar X X (Figs. 1 and2). The measuring caliper 
(Fig. 12), which is set to the exact height of the tooth 
is then set on top of the bottom block, and the wheel 
is moved into that position in which the jaw of the 
caliper will rest on the upper circumference of the 
ed 3 “" the wheel, as shown. 

e distance-piece is next put into the gauge of 
scale-bar X X, and moved up to the whe (iig, i 
When it touches, notice must be taken of the distance 
indicated on the scale at the back of the bar (see Fig. 2), 
The scale-bar X X is a valuable adjunct to the machine, 
It is adjustable by means of a vernier to a thousandth 
of an inch—three places of decimals. It is used for 
setting the exact diameter of the rim of the wheel in 
the manner shown in Fig. 13, by which the rims of 
wheel and pinions are insured being flush when put 
together for gearing. Note is next taken whether the 
wheel runs truly on the arbor, testing it by means of 
the indicator in Fig. 14, which magnifies any error 
largely at its free end. 

Everything is now fixed up ready for cutting. The 
first tool stocks out the metal with a central cut, 
followed by finishing the flanks to right and left. 
For ve the roughing cut, the tool is adjusted 
vertically by means of the bottom block, which has 
to pass easily between the tool point and the gauge 
(Fig. 15). The central position is obtained by passing 
a side block on each side between the tool and the 
gauge, asin Fig. 16. The tool is afterwards fastened 
for the right-hand cut. It is adjusted vertically to 
the bottom block, and sideways to the side block, as 
in Fig. 17. The exact adjustment of the side blocks 
is very important, sinc2 a little difference would make 
the tool cut the tooth flanks thioner or thicker than 
the specified standard. The index plate is turned 
round eighteen holes (Fig. 18), to bring the tool into 
the position I in Fig. 19, and the cutting proceeds. For 
cutting the left-hand tool flank, the tool is fastened 
for the left hand in the same way as for the right, and 
the dial is turned back in the opposite direction thirty- 
seven holes, which brings the tool into the position II 
in Fig. 19. The three tools used are shown in Figs. 20 
to 22—one for roughing-out parallel, and one right 
and one left for finishing the flanks. The roughing 
tool is ground straight across the end, the finishing 
tools have side front rake (Figs. 21 and 22). Templet 
blocks are sent with the machine to ensure uniformity 
in grinding the ends of the tools, which are the only 
parts ground. These blocks are recessed to receive 
the planing tool, the cutting ends alone projecting, 
to be passed under the emery wheel. 

Those who have had to do with the making of 
worms and wormwheels know that in wheels of less 
than thirty teeth undercutting occurs, and that the 
worm threads must bs rounded, or else the wheels 
made of larger diameter by increasing the length of 
the addenda. This device is paralleled in the case of 
small spur and bevel pinions. In such pinions the 
undercutting is a source of weakness, and when 
pattern bevel-wheels are cut for moulders’ use, under- 
cutting interferes with delivery. In the Bilgram 
machine this is avoided, and the labour of ascertaining 
the exact relations of pitch line and addenda required 
to avoid undercutting is saved by the use of tables 
supplied. In gears that have a less number of teeth 
than those given in the Table below, the gears are 
sized differently than by the formule just now pre- 
sented : 

Ratio 


1:4 1:3 1:2 2:28 
Pinion 28 27 24 20 


1:5 
10 teeth. 
The height of the wheel tooth above the pitch circle 
is era: and the depth below the circle increased 
correspondingly, so keeping the total height un- 
changed. Thus the angle of top B in the previous 
formule, and of the base C, are redaced respectively 
by a certain correcting angle a. In the pinion the 
opposite condition exists. Thus: 


Corrected angle of top of wheel = ordinary angle of 

top — correcting angle a. 
rrected angle of base of wheel = ordinary angle of 

base + correcting angle a. 

Corrected angle of top of pinion= ordinary angle of 
top + correcting le a. 

Corrected angle of base of pinion = ordinary angle of 
base — correcting angle a, 

Fig. 23 shows the ordinary positions of the pitch 
circles, and Fig. 24 corrected ones, Figs. 25 and 
are sections through teeth illustrating the ordinary 
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angle in full lines, and the corrected angle in dotted 
lines varying by the distance a. Tables are supplied 
hy Messrs. Reinecker for these corrected angles, in 
the form shown in Fig. 27, the curves representing the 
ordinary angle of the top B in the regular formule, 
and the straight lines the reduced angle of wheel, 
which will not require that the pinions shall be under- 
cut. The difference between the two angles is the 
theoretical correcting angle. Practically two-thirds 
of this angle are found sufficient. Fig. 27 is only a 
diagram, which represents on a very small scale the 
large diagram of curves and lines and divided edges, 
all the details of which are omitted from Fig. 24. 

As an example of this correction, take a pair of 
wheels of 37 and 14 teeth, of 8th pitch, with axes at 
right angles. Referring to the rules previously 


given : ok: 
.625 ia. ° 
Modul = 3.1416 = .1985 in. 
dw = 7 361 in. dp = 2785 in. = 
< Aw = 69 deg. 16 min.; < Ap = 20 deg. 44 min. 
E = 3 935 in.; h = .4215 in. 


<B=2deg. 54min; <C = 3 deg. 15 min. 

To find the correcting angle in the original of the 
diagram Fig. 27, follow a certain line through, say, 37, 
from left to right, and through line 14 downwards. The 
point where these lines meet lies in the circle which 
represents the ordinary top angle B of 2 deg. 54 mia., 
and is also between the straight lines representing 
angles of 1 deg. 30 min. and 1 deg. 35min. The exact 
angle would therefore be 1 deg. 33 min. Two thirds of 
this angle give the correcting angle a = 0 deg. 54 min. 
Hence : 

Wheel— 
Angle of top Bu = 2 deg. 54 min. - 0 deg. 54 min. = 
2 deg. 0 min. 

Angle of base Cw = 3 deg. 15 min. + 0 deg. 54 min. = 

4 deg. 9 min, 
Pinion— 

Angle of top Bp = 2 deg. 54 min. + 0 deg. 54 min. = 
3 deg. 48 min. ‘ 

Angle of base Cp = 3 deg. 15 min. — 0 deg. 54 min. = 
2 deg. 21 min. 

The outside diameters of wheel and pinion are 
obtained by the following formule : 


Wheel— 

Dw = dw + (2 x Ex ig. Bw x cos Aw). 
Pinion— 

Dp = dp + (2 x E x fg. Bp x cos Ap) 
And the order goes into the shop as below, in con- 
junction with Fig. 28. 





Modul... ie re 1985 in. 

Number of teeth .. a 37 14 

Pitch angle ...69dg. 16 mn. | 20dg. 44 mn. 
Angle of base ... 4dg.9mn. | 2 dg. 21 mn. 
Distance ... Ps a 3.935 in, 

Height of tooth ... 4215 in. 

Outside diameter 7.458 in. | 3.274 in. 
Change (holes) ... 39 | 35 


(See index plates.) 


When the machine is set up, the duties of the atten- 
dant are as follows: When one side of a single tooth 
has been cut, and the pointer K indicates on the scale 
that the proper depth is reached, the knob Y is used, 
and the operating pinion disengaged. The worm is 
then turned round to give the pitch distance for the 
nexttooth. The pirion is then put into gear again by 
the knob for the automatic cutting of the next tooth 
flank. When all the flanks on one side have been cut, 
the other pinion is put into gear, and the same series 
of operations gone through for the other sides of the 
teeth. The Bilgram machine therefore, with the ex- 
ercise of ordinary care and attention, gives results 
which are as near perfection as it is possible to get 
them ; and for several years a good business has been 
done in cutting the best gears for the trade on these 
machines. The machines are supplied with complete 
accesories in every detail, which enables the user of the 
a * operate them without having to make any new 

s, &e, 





NEGATIVE SLIP. 
To THe Eprror or ENGINEERING. 

SiR,—T notice in your publication of March 14 a letter 
si ned “Perplexed,” asking if any of your readers are 
able to explain the phenomenon of negative slip. 
roughly speaking, about 80 per cent. of the energy of 

© screw thrust as actually applied to the ship is con- 
sumed in skin friction, and about 20 per cent. in throwi 
on waves at the bow; that is, providing that the aera 

© ship in knots is not ter than the square root of 
the length of the ship in feet. 
he submerged portion of the hull of a ship is always 
we as one ~— say—the water is in optical contact 
I gotee ship. There is no film of gas or air between. 
= t ae follows that that film of water which actually 
. ~ e3 the shi _is practically travelling ab the same 
pag ocity as the ship, and perhaps } in. outside of this we 
shi ® water travelling at three-quarters the speed of the 
ii 1p ; while at a distance of 4 in. the water may be travel- 

* at half the speed of the ship. 
thron — by what means the ship is drawn or pushed 

ugh the water, if 80 per cent. of the energy expended 





is communicated to the water through which the ship is 
passing, it will be found that the water just aft the ship 
is travelling in the same direction as the ship, but not at 
80 great a speed. 3 

Suppose that the ship has a speed of 16 knots, and that 
the water just aft the ship is following the ship at the 
rate of six miles an Hour, and the screw has a positive slip 
in this water of only 53 miles an hour; under these con- 
ditions the screw will actually appear to have a negative 
slip of half-a-mile an hour. 

It has often been said by engineers that the efficiency 
of a screw propeller is beyond all reason ; and this might 
be quite true if the screw were running in water which 
had not been set in motion by the ship; but it is quite 
within reason when one takes into consideration that the 
screw is working in water which in reality is travelling 
in the same direction as the ship at a considerable velocity. 

The facts are as follows: The greater part of the en 
expended by the screw in driving the ship through the 
water is communicated to the surrounding water and sets 
this water in motion, and as the screw is worked in this 
water a certain amount of theenergy is recovered, and 
this accounts for the extraordinary efficiency of screw 
propellers, and also for the very rare phenomenon of 
negative slip 

think it is a fact, however, that negative slip shows 
some fault in the construction of the hull, and that the 
hulls of all vessels having negative slip have an abnormally 
high coefficient, But this whole subject has been 
thoroughly thrashed out before. _ 

It was in the year 1867-8, I believe, that a ship, the 
Bellerophon, was built for Her Majesty’s Government, 
which sailed faster than she would have done if the screw 
had been running in a solid nut. This ship was tried 
over and over again, and there is no question about it; 
the screw did have a negative slip, and this was a sub- 
ject for discussion in the scientific papers in both England 
and the United States, which extended over two or three 
years. I remember this distinctly, because I was a 
draughtsman in a large steamship-building place at the 
time. 


London, March 15, 1902. 


To THe Epiror or ENGINEERING. 

S1r,—Seeing your correspondent’s query in yesterday’s 
issue, and never having had a satisfactory answer given 
when asking for an explanation, I should like to know 
whether the cause I have assumed is the true one. 

Suppose a vessel with a screw of zero pitch and, for 
simplicity, a single blade. When this blade enters the 
water, it will cause a slight raising of the water, which 
will cause the vessel to move forward. A similar opposite 
effect will occur when the blade leaves the water, but as 
the vessel will have moved forward in the interval, and 
have momentum in that direction, it will be further from 
the disturbance, and so be less affected by ib. 

The steeper the pitch of the screw, and the quicker 
the ship were going, would increase the unchecked 
amount of forward motion from this cause, 


Yours, &c., 
March 15, 1902. 


Yours faithfully, 
Goanus. 





IGNORAMUS, 





THE GUN ACCIDENT AT BOFORS. 
To THe Epitok or ENGINEERING. 
Srr,—With reference to the report in your issue of the 
7 inst., of the recent sad accident at Bofors, in Sweden, 
which occurred while firing a comparatively old pattern 
15-centimetre gun fitted with au altered breech mech- 
anism, may I be permitted to inform you that this breech 
mechanism was not of that type known as the “‘ Boférs ;” 
in fact, the breech plug was of cylindrical, nob ogival, 


shape. L 
As the accident will, doubtless, be inquired into offici- 
ally, I will refrain from hazarding any opinion as to its 
cause ; but it appears only fair to the Bofors firm that the 
report that the breech mechanism which was blown to 
the rear was of their design and make, should be con- 
tradicted. It was neither. . 
I am, Sir, your obedient servant, 
RTHUR W. Ewakt, Captain R.N., 
Attaché to the Legation in Stockholm. 
March 12, 1902. 








THE ELECTRICAL AND MAGNETIC 
PROPERTIES OF ALLOYS. : 
To THE EpiTor oF ENGINEERING. 

Sir,—Permit me to thank you for the excellent sum- 
mary published in your last issue of the paper on the 
** Electrical and Magnetic Properties of Iron Alloys” 
that I recently gave to the Institute of Electrical Engi- 
neers. In drawing attention to the remarkable connec- 
tion which appears to be indicated between the increase 
of electric resistivity produced by —. iron with a par- 
ticular element and the specific heat of that element, you 
remark that some qualification is necessary, because 
none of the elements added were pure. This, however, 
does not affect the general result; the very small 
amount of impurities present existed in all the alloys, 
and the increase of resistivity noted is the difference 
between the resistance of iron re the slight effect 
produced by these impurities, and the large effect be 
duced by the addition of the particular element. This 
will appear from a per of my paper on this 
subject, read before the Royal Society on February 6. 
The result seems to show a connection between the atomic 
mass of the element and its resistance, in the caso of the 
alloys of iron, but this is only suggested as a working 
hypothesis in a difficult and obscure question. As to the 
somewhat doubtful cases of chromium and car I may 





add that we do not know the exact specific heat of 


chromium, and the range of carbon steels was too 
restricted to form any definite conclusion. 

There is one slight slip made by your writer when he 
states that “high-grade manganese steel is hardened by 
rapid cooling and softened, or toughened, by slow cool- 
ing ;” the reverse is the case. This is one of the curious 
points in which it differs from ordinary steel. 

The interest of the experiment I made with the alu- 
minium iron alloy, to which you draw attention, consists 
in the fact that even with a very long slender rod—a long 
thick wire, in fact—of aluminium iron, the strong mag- 
netic polarity which is produced in it = the earth’s 
magnetic field is instantly reversed when the position of 
the long slender rod is reversed, without any shakiog or 
tapping of the material; this and the loudness of the 
‘*Page effect,” which i exhibits, illustrate the wonderful 
magnetic softness of this alloy, a fact which points to its 
probable value in the construction of transformers for 


alternating currents. : 
Yours obediently, 


. F. BARRETT. 
Royal College of Science, Dublin, March 18, 1902. 





THE VIBRATION ON THE CENTRAL 
' LONDON RAILWAY. 
To THE Eprror or ENGINEERING. 

Sir,—The report revently issued on this subject, of the 
committee appointed by the Board of Trade, seems to 
establish the fact that the unusual vibration on this line 
is chiefly due to the construction of the locomotives em- 
ployed, and that a remedy may be found in adopting 
either the geared locomotive or the motor-car system. 

_It seems certain, however, that there is a cause of 
vibration in the peculiar construction of the ‘* tube” 
railway itself. Owing to the elasticity (flexibility) of the 
continuous metallic tube a wave motion is generated 
which may extend to a considerable distance in front 
of and behind the train, and which may sometimes syn- 
chronise and sometimes interfere with the vibration of the 
train and permanent way ; but in the case of a masonry 
tunnel pure and simple, this wave motion would soon be 
absorbed or broken up by the inertia and want of springi- 
ness of the structure. The joints would crack sooner than 
transmit a vibration of any great amplitude; and, even 
without the opening of the joints, the variable elasticity 
and density of masonry are ‘against the chance of any 
regularity of vibration ; it becomes a compound tremor. 

Yours traly 
. B. Coventry, 
Broad Sanctuary Chambers, S.W., March 19, 1902. 





NAVAL AND MILITARY EXHIBITION AT 
PORTSMOUTH. 
To THE Eprror or ENGINEERING. 

S1r,—It having been decided to hold a Naval and Mili- 
tary Exhibition at Portsmouth, from June to August 
next, I have the honour to request you will grant me 
space to make an appeal to your readers for their co- 


operation. 

The Exhibition will be held in the Connaught Hall, which 
affords full security and protection for exhibits of a valu- 
able or delicate character. The committee invite the loan 
of interesting relics or works of art appertaining to the 
Services, and I shall be pleased to receive offers from an 
who are kindly Geena to assist in this direction. 
certain portion of the space in the main hall will be set 
apart for supacree commercial exhibits. 

The Exhibition has the patronage of their Royal High- 
nesses the Prince and Princess of Wales, the Duke and 
Duchess of Connaught, &c. Ib is promoted with the view 
to augment the funds of the | war fund, from which 

y a sum of 10,0007. has been disbursed to wives and 
dependent relatives of our brave soldiers in South Afrioa, 
and also to aid the Royal Portsmouth Hospital. 

T am, Sir, yours faithfully, 
W. T. Dupxex, Mayor of Portsmouth. 

Mayor’s Office, the Town Hall, Portsmouth, 

March 18, 1902. 





SWANSEA WATER SUPPLY. 
To THE Eprror oF ENGINEBRING. 

Srr,—My attention has been called to a paragraph in 
your last issue re the Swansea Co tion water supply, 
which states that an important alteration is about to 
made which will effect a saving of 80,0007. 

As engineer for these works I have to state that this is 
not correct, and I have no knowledge as to the origin of 
these figures. 

Yours truly, 
R. H. Wye. 
Borough Engineer’s Office, Swansea, March 19, 1902, 





Licut Ratiways 1n SurrotK.—A commencement has 
been made with the construction of the Mid-Suffolk 
Light Railway from Haughley to Hales with a 
branch from Kenton to Westerfield. The line is to be 
completed by the end of 1904. The contractors are Sir 
J. Jackson, Limited, and the consulting engineer is Mr. 
H. Lutterell Godden, of Messrs, Jeyes and Godden. 
The first sod of the new line will be formally cub at 
Westerfield in a few weeks by the Duke of Cambridge. 
The Great Eastern Railway Company is affording every 
encouragement to the new line, which will be altogether 
42 miles in h, viz., miles from Haughley to 
Halesworth, 14 miles from Kenton to Wes > 
The contract for the construction of the line, including 





maintenance for one year, comes out ab 227,220/, 
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125 BRAKE HORSE-POWER OIL ENGINE. 
CONSTRUCTED BY MESSRS. RICHARD HORNSBY AND OO., LIMITED, GRANTHAM. 

















THE very fine oil engine illustrated above has been 
constructed by Messrs. Richard Hornsby and Co., 
Limited, of Grantham. It is of 125 brake horse-power 
when working with American oil, and of about 
100 horse-power with Russian and Texan residue, 
and jis, we understand, the largest oil engine ever 
built. The Texan oil has now been put on the 
English market by the same company which is sup- 
plying Borneo oil, and there is the prospect that 
the supply will be continuous. If this be so, the oil 
engine will enter upon a new stage of its development. 
Hitherto large sizes have not been commercially 
possible, because the cost of fuel was prohibitive. In 
the smaller sizes there wa3 a great saving in attend- 
ance and in space as compared with a steam engine ; 
but as the horse-power increased, the outlay for oil ate 
away the economy until it disappeared. But even 
then the great handiness of the oil engine, and its 
ability to start at a few minutes’ notice, were often of 
more importance than the cost of fuel, so that there 
are some hundreds of oil engines in existence of sizes 
up to 40 or 50 horse-power. 

But with oil at 1?d. a gallon in tank wagons along- 
side the Thames, and at 24d. a gallon delivered in the 
Midlands, the fuel question assumes another aspect. 
The engine shown above, running at full power, 
burns .764 pint of oil per brake horse-power per 
hour, which is equal to .19ld. at the price given. 
These figures were realised at a test at which 
we were present last Friday, and, further, are 
quite within the bounds of what might be reasonably 
anticipated. The oil has a specific gravity of .920, a 
calorific value of 19,000 British thermal units, and a 
flash-point of 172 deg. Fahr. It is very dark, almost 
black, and fairly thick, so that it is not, at first sight, 
a likely fuel for oil engines. Indeed, there are many 
makes of engine for which it would be unsuitable. 
The Hornsby-Akroyd engine, however, is so entirely 
free from complications and narrow pass that no 
difficulty is experienced in dealing with this oil. At 
each alternate revolution a small quantity of oil is 
sent by the pump (to be seen underneath the valve 
levers), to the spray nozzle at the side of the vapo- 
riser, and is injected int» that vessel, which is worked 
at a heat which is faintly red in the dark. The 
oil is vaporised during the outstroke of the piston, and 
the charge is compressed on the instroke, until it is 
finaliy fired by the heat of the vaporiser, without an 
ignition tube or external lamp, when the crank reaches 
the back centre. It is only the hamispherical! end of the 
vaporiser which gets hot. The part between it and the 
cylinder is water-jacketed, as is also the cylinder and 
the piston. The inletand outlet water pipes for the piston 
can be seen projecting from the mouth of the cylinder. 

Th: regulation is etfected by a governor, which does 








not cut out the explosions, but opens a by-p1ss valve, 
and allows a part of the oil from the pump to flow 
back to the reservoir. Even when running light the 
engine maintains its full number of explosions per 
mioute. Last Friday it ran thus for an hour upon 
28} lb. of oil—or 31 per cent. of the 91.7 lb. of oil it 
used during an hour’s run at 104.3 brake horse-power. 
An ordinary steam engine does not show a better 
economy at light load. 

To return, however, to the question of cost. This 
oil engine, running under test conditions, costs .191d. 
= brake horse-power hour; a steam engine, using 

1b. of coal at 13s. 4d. a ton, would cost .2d. per horse- 
power; and a gas engine, using 17 ft. of gas at 23, 
would cost .4d. There are, however, many charges 
connected with engines in addition to fuel, and test 
conditions are seldom attained. Such charges are 
difficult to estimate, and different people would assign 
different values to the various items. Below we give 
a set of estimates prepisred by Messrs. Hornsby, 
which does not err in favour of the steam engine. 
However, it is worth noting, as a rough and ready 
means of comparison, that Mr. Holden, of the Great 
Eastern Railway Company, has stated that it is 
a matter of indifference, as far as cost is concerned, 
whether he buys coal, or oil at about 14d. a gallon. Now 
as the thermal efficiency of an oil engine is probably 
nearly double that of a locomotive, it would seem 
reasonable that an oil engine, with oil at 24d. a 
gallon, should have an advantage over a steam engine, 
with its heavy depreciation on the boiler. 


100 Brake H.-P. Engines. Comparative Costs of Running. 





| 
Horneby- | Gas Gas Compound 
Akroyd: | Engine, Engine, —- i 
pa? i Towa | Power ~re-stad 
Engine. | Gas. | Gas. Eogine. 








Interest, depreciation) £ s. d.ji€ sd £s8d£ 8 d. 
attendance, &c. --/219 14 0 170 70179163 323 8 0 
Oil, gas, or coal and | 
water for 300 days of 
hours 312 10 0 ied 00359170 458 5 0 








Cost of oil, gas, or coal 
and water per brake 
horse-power per hour 

Total cost per brake 
horse-power per hour 


| 
0.250d. | 0.432d.| 0.2884.) 0.367d. 
0.426d. | 0.5604. 0.43id.| | 0.6254. 
' 





\ 
Toe above costs are based — 

Texas liquid fuel oil for the Hornsby-Akroyd oil engine at 244. 
per gallon. This oil is at present being delivered in tank wagons 
alongside the Taames at 1}d. per gallon. 

Town gas is taken at 2s. per 1000 cubic feet, and anthracite 
coal for produoer-gas at 25s. per ton. 

ken coal is taken at 12s. per ton and water at 64. per 100 
gallons. 

The cost of power-gas includes interest, depreciation, and 
attendance at producer, in addition to fuel. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 12, 

Tue past three or four weeks have been eventful 
in the iron and steel industries, because of the ex- 
treme difficulty of obtaining needed deliveries for 
supplies. Storms and floods have destroyed much 
property, interrupted production, aud interfered with 
distribution. Deliveries of coal and coke have been 
held up, operations around mills and furnaces have 
been more difficult, and the entire industry has felt 
the effects of excessive rains, snows, and wind storms. 
The industry itself, so far as regards demand, is in ex- 
cellent condition. All of the factors heretofore men- 
tioned still remain in their full force. There is an 
actual scarcity for deliveries of pig iron during the 
next three or four months, and there is also difficulty 
in obtaining pig for delivery during the latter half of 
the year, especially Bessemer pig, the prices having 
been advanced on an average 50 cents per ton, and now 
held at outside figures for both early and late deliveries. 
Reports from all markets throughout the country 
show practically the same condition of things. The 
Alabama furnaces are all sold ahead; Pennsylvania 
furnaces are unabla to accept new contracts just at 
this time. The demand for all kinds of finished iron 
would be heavy if millowners were in a position to 
accept orders. The requirements for structural 
material and plate will be excessive, Railroad re- 
quirements are quite heavy, and a vast amount of 
bridgebuilding has recently been resolved upon, the 
materials for which will be placed within the next 
thirty or sixty days if it is possible to place them. 
Steel rails are still strong and steady at 28 dols., and 
quite a number of railroad enterprises will be in the 
market within the next six weeks, but there remains 
the uncertain question as to the ability to meet 
these new requirements, More or less catering 
has been going on with steel makers in Germany, 
relative to supplies, but nothing definite beyond 
the assurance of some steel billets has been arrived 
at. Speaking in a general way, the steel industry 
is in an exceptionally MS cages condition, and this 
condition must necessarily remain throughout the 
year. Wire mills are all oversold. Sheet is very 
active. The building operations to begin in a few 
weeks will create a very heavy demand for nails of all 
kinds. Merchant steel is quite active, owing to the 
extraordinary demand from agricultural implement 
makers, and all material entering into carriage and 
wagon construction and into hardware is wante 
badly. All the hardware capacity of the country Is 
now oversold for spring and summer. 





Corposa Tramways.—The Cordoba Tramways Com: 
pany proposes to introduce electric traction upon its lines: 
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ELECTRICALLY-DRIVEN 


RADIAL DRILL. 


CONSTRUCTED BY THE NILES TOOL WORKS COMPANY, HAMILTON, OHIO, U.S.A. 








On the present page we illustrate what at a casual 
glance appears to be a simple radial drill; on looking 
again, however, it will be noticed that the machine 
has mounted on the top of the column an electric 
motor, by which all the power motions are carried 
out. This arrangement is exceedingly neat and con- 
venient. This machine was exhibited in the American 
Building of the Vincennes Annexe of the Paris Exhi- 
bition, by the Niles Tool Works Company, of Hamil- 
ton, Ohio, and New York, who also have an office at 
23 and 25 Victoria-street, Westminster. 

The motor is of 2 horse-power at 250 volts. As 
will be seen, the armature is arranged vertically ; it 
drives the mechanism through spur gearing, the arm- 
elevating gear being driven resell 4 clutches. The 
feeds are worked by rack and pinion. The automatic 
stopping box and reversing switch are placed at the 
base of the column, where they can be conveniently 
reached by the operator. By the arrangement adopted 
a clear floor space is secured, and the arm can swing 
to cover any part within its range, there being no 
belts or driving gear in the way. The column is bored 
inside and fitted over a large post firmly bolted to the 
sole-plate, the weight being supported upon ball bear- 
ings which allow the column to turn freely, whilst 
clamp-bolts are provided for holding it in position. 
The arm, raised and lowered by power, is guided 
on the column by a long split sleeve, and has clam 
bolts for holding it in position. The drill head wi 
swivel to any angle, and the spindle is counterweighted 
80 that it may readily be co for tapping. 





, Rou.ine Stock 1x Russta.—The number of additional 
Ocomotives ordered for the Russian State Railways last 
Car was 1233, the number of additional trucks ordered 
mA the year being 23,474. The quantity of new rails 
20 my for the Russian State lines for 1901 was 

003,572 poods, The locomotives were ordered from 











the following works: Briansk, 135; Votkinsky, 27 ; 
Hartmann, 144; Newski, 117; Pontiloff, 212 ; Sormovo, 
161; and Kharkoff, 196. As regards the current year, 
the orders contemplated comprise 1150 additional loco- 
motives, 22,500 additional trucks, and 19,000,000 poods 
of rails. Contracts are not yet, however, finally settled. 
The average price of a locomotive in Russia appears to 
be about 37,500 roubles, or say 4000/. ; the average price 
of a goods truck is 1385 roubles, or about 160/, 


Om Furi ror Fire Eneines.—The Fire Brigade 
Committee of the London County Council report that 
for some time past experiments have been made b 
the Chief Officer with a view to ascertaining whether 16 
would be advisable to use oil fuel in of coal with 
fire brigade appliances. As the result of an extended 
trial, with both river and land engines, Captain Wells 
has come to the conclusion that, although the economy 
of cost is not so great as he anticipated, the advantages 
derived are such as to make it absolutely certain that it 
would be well for land engines, at all events, to be so 
constructed that oil fuel may be used therewith. The 
principal advantage is that with oil fuel a working head 
of steam is obtained much more rapidly than with coal. 
The oil which has been used with land engines is a 
Russian oil, the flash pease of which is 105 deg., but in 
the river spplenens oil has been used which has a flash 

int of 85 deg. The respective prices paid are 63d. and 

per gallon. The chief officer desires now to use the 
low-flash oil on the land engines also, not so much because 
it is cheaper, but because it is much better for the purpose 
than high-flash oil. The latter oil is very liable to car- 
bonise, and the tubes consequently become clogged. 
This was demonstrated one morning recently, when a 
mishap occurred at the chief station of the brigade. The 
oil *‘ fired back,” and the fireman’s hair and clothing 
were singed and his face and left arm were scorched. The 
chief officer considers that no danger will result from the 
use of low-flash oil with steam engines, inasmuch as 
ee can be made for safe storage at each station, 
and the fire in the engine is shut off by a tank from the 
reservoir containing the oil. 








THE MERWARTH METALLIC PACKING. 


WE illustrate on this page a metallic gasket for 
making pipe joints which is now being introduced 
into this country by the Fairbanks Company, of 16, 
Great Eastern-street, E.C. The gasket consists of a 
ring of soft metal about 4 in. thick., reinforced by a 
second ring of copper about ,, in. thick. To this 
copper ring are soldered thin copper wires as indicated 
in Fig. 1. These wires are looped round a couple of 
studs or bolts when fixing the gasket in the manner 
indicated in Fig. 2. The soft-metal portion of the 





gasket is sufficiently compressible to insure the 
making of a steam-tight joint between the opposing 
flange surfaces, whilst the support it receives from the 
ring of copper prevents leakage arising owing to the 
soft metal being squeezed out by vibration. The 
asket is well adapted for joints which are frequently 

roken, as it can be removed and replaced an indefi- 
nite number of times; and there is, moreover, no 
necessity to clean off the flange surfaces before re- 
making the. joint, as is required with most kinds of 
jointing material. The gaskets are made in all sizes 
up to those of the largest steam cylinder covers. 





Pic 1n GERMANY.—The output of pig in Germany in 
December was 641,545 tons, as compared with 720,790 
tons in December, 1900. The ry ree production for 
the whole of last year was 7,785, tons, as compared 
with 8,422,842 tons in 1900. 





CaovuTcHouc From THE Conco.—The value of the caout- 
chouc produced in the Congo Independent State last 

ear was nearly 12,000,000/. The rapidity with which a 
il exportation of caoutchouc has been devel from 
the Congo must be 
merce, e remarkable progress which has been made 
is due to statements upon the subject by Sir H. M. 
Stanley, the distinguished African explorer, who, on 
returning from his last journey across Eq Africa, 
pacts. | his conviction that it must be regarded as ap 


ed as one of the marvels of com: 





inexhaustible field of gaoytchouc production, 
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THE GREAT WESTERN COMPANY'S eee roy ania from “Poite Hil Jasction to NOYES FROM THE NORTH. 
ROYAL TRAIN. Taunton at 58} miles, are good performances. On the _  Gtascow, Wednesday, 


WE illustrate on page 378 the train which conveyed 
H.M. the King an -M. Queen Alexandra and the 
Royal party to the West of England on the Great 
Western Railway, when a splendid s performance 
was made on the outward run to Kingswear, and on 
the homeward run from Plymouth. The King, it may 
be remembered, left London on the 7th inst., going first 
to Dartmouth, there to lay the foundation stone of 
the new college for the training of naval cadets to 
take the place of successive ‘‘ Britannias ” — ships 
which have nut always yielded most satisfactory re- 
sults as to health, although they had the advantage 
of imbuing the naval officers of the future with the 
epirit of the sea ; but life in the new land college will 
alternate with trips to sea in training ships. From 
Dartmouth the Royal party p ed to Devonport, 
where on Saturday Queen Alexandra launched H.M.S. 
Queen, which we described on page 318 ante, the King 
subsequently laying, on the berth vacated, the first 
yee of the keel of the new battleship King 

dward VII., also described on page 318 ante. The 
Royal party returned to the Metropolis on the 10th 
inst, 
























































Royal Train. Paddington to King and Plymouth 
Friday, March 7, 1902. 
Le |gae | $8 
Station. $5 £ 3 og | BES) Reductions of 
seelexas 35) Speed. 
hati i ORS el 
a.m. | m. ch. miles | 
Paddington .. - dep. |10.31 p. hr. 
Reading... . pass/l1.9 86 18 | 57.2 
Swindon ar «+ gp (LL.60 | 77 28) 60.1 
| (10 miles an 
p.m. ere 
Bristol East dépot .. 12.33 | 116 77 | 55.2 | ie oe 
» PylleHill June, ,, |12.874| 118 33 | 19.3 |) houret Marsh 
10 miles an 
Taunton ..  .. ,, | 1.23 | 162 68| 58.5 | \ hour 
Exeter .. .. 2 | 1.58 | 193 50| 52.7 | 
Newton Abbot ae) ae tS 41.7 | 
Kingewear .. - arr. 2.54 | 228 39 | 32.6 | 
From Kingswear. 
Kingswear .. R dep.| 4.3 | 
Newton Abbot arr.| 4.33 | 1478) 29.9 
” 9s es dep.| 4.38 
Plymouth North-road, arr. | 5.25 | 471%] 41.1 
Royal Train. Plymouth to Paddington. Monday, 
March 10, 1902. 
& b \g a 
e | seq |? 28 
= .| = S| Reductions of 
Station. gag) gas 'y Pes Speed. 
tall ee jess 
ee z= =| lo ~@ 
ou a.m. ‘m. ob.| miles eee 
Plymouth, Millbay Juno- jper hr 
tion.. os -» dep.| 11.40 
Newton Abbot .. pase| 12.28 | 32 48 | 40.7 
Exeter os os =p_-| 12.55) 52 63 44.8 
Taunton... o> 6 cs ad 45 | 62.7 10 miles an 
ales (es 
Bristol Pylle HillJunc.,, | 216/128 0 | 57.9 EE ee 
» East Dépot =, | 2 204/129 86 | 19.3 —— 
| 10 miles an 
Swindon... », | 84 {169 5 | 54.6 | \ hour 
Reading .. » | 3.46 \210 15 58.7 
Paddington .. arr.) 424 i 33 | 57.1 
Booked running time . 


Paddington to Kingswear (228 miles 89 chains) 4 hrs. 29 mins, 
Plymouth to Paddington (246 miles 33 chains) 4 hrs. 45 mins. 


The Royal train consisted of five vehicles, drawn by 
a typical Great Western locomotive, of Mr. William 
Dean’s design, and named Britannia, in honour of the 
auspicious trip. The engine, it will be seen from our 
engravings, has four coupled wheels 6 ft. 84 in. in 
diameter, and a leading bogie. The cylinders are 
18 in. in diameter, and the stroke 26 in., the working 
ressure of the steam being 180 1b. per square inch. 

he total weight of the locomotive, with tender, in 
working order is 88 tons 5 cwt., and to enable the run 
of 246 odd miles to be made without a stop, water 
troughs were laid along the route. This run is not 
the longest. yet made without stopping; Euston to 
Carlisle having been traversed by the West Coast 
trains to Scotland on one or tw occasions; but the 
Great Western performance is in excess of ordinary 
practice; and if, as seems probable, the London to 
Exeter run of 193 miles may be done by some of the 
future trains without a stop, this Royal trip may, 
like others, be the precursor of p $ 

The five vehicles weighed, in all, 127 tons 6} cwt. ; 
but as the details are clearly shown on the elevation 
and plan on page 378, little need be said here except 
to refer to the very smooth working of the train. 
The actual running times are shown on the appended 


Tables, from which it will be seen that the speed from 
Paddington to yee eral averaged about 51 miles per 
hour, without d 


ucting the ‘slow downs ;” the 





run back to Paddington the same lengths of the line 
were covered in almost as good time, the last- 
mentioned part being run at 57.9 miles, and the 
first-mentioned at 54.6 miles per hour ; but the finest 
piece of running was from Swindon to Paddington, 
the 77 miles being done at the rate of practically 
58 miles per hour. The mean speed, without allowing 
for reductions in speed, to pick up the London morning 
papers and for other reasons, was about 52 miles an 
hour, which is a very satisfactory result. 

The Great Western Railway Company, and espe- 
cially Mr. William Dean, the locomotive and carriage 
superintendent, are to be congratulated on the result. 





ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 19th inst., at the Institution of 
— Engineers, Mr. W. H. Dines, President, in the 
chair. 

Mr. W. N. Shaw, F.R.S., read a paper on ‘‘ La Lune 
mange les Nuages,” which was really a note on the thermal 
relations of floating clouds. He also exhibited an 
arrangement of apparatus 7 the conditions applic- 
able in the case of a floating cloud can be experimentally 


realised. 

Mr. F. J. Brodie read a paper on ‘‘ The Prevalence of 
Gales on the Coasts of the British Islands during the 
Thirty Years 1871-1900.” The total number of gales of 
all kinds dealt with during this period was 1455, the 

early average being 48.5, of which 10.6 were severe. 
The worst year was 1883, while the quietest was 1889. 
The stormiest month was January, 1890. At all seasons 
of the year, excepting the summer, the prevalence of 
gales from south-west is greater than from wf other 
quarter. The minimum of such gales is reached in the 
spring, when rather less than 20 per cent. are from south- 
west, more than half the storms being, however, from 
points between south-west and north-west. The pre- 
valence of gales from polar directions is then at its 
maximum, more than 21 per cent. blowing from points 
between north and east: in the spring of 1883 out 
of a total of eleven gales no fewer than seven were 
from these quarters, the proportion being about three 
times the average. The highest velocities recorded were 
those at Fleetwood during the westerly gales on De- 
cember 22, 1894, and on January 12, 1899. On the 
former occasion, for nine hours, from 7 a.m. to3 p.m., 
the mean velocity was 64 miles per hour, and at 9 a.m. 
it reached a maximum of 78 miles. It appears that on 
the average 43 per cent. of the storm systems which 
visit our coasts advance from some point of the compass 
lying between south and south-west, and travel towards 
some point lying between north and north-east ; 39 per 
cent. have an easterly motion, while less than 1 per cent. 
move westwards. A mean of 264 cases shows that the 
deep cyclonic systems which visit our islands travel on 
an average at the rate of 24.1 miles per hour; in some 
cases, however, the rate was not more than 8 or 10 miles, 
while in others it amouuted to 40, 50, and even 60 miles 
per hour. The author concluded his paper by exhibiting 
a series of weather maps, showing the progress of some 
of the most notable xa ond during the period covered by 
the discussion. 





Prrsonat. — The Horsfall Destructor Company, 
Limited, inform us that, owing to His Majesty’s Office 
of Works having acquired their premises at 36, Great 
George-street, estminster, they have secured com- 
modious offices on the first oor at 19, Old Queen-street, 
Westminster, S.W., of which they will take formal 
possession on March 25 next. 





Tuer New Raitway Brinek Across THE TYNE AT NEw- 
CASTLE : ERRATUM.—In our paragraph concerning this 
bridge, on page 341, it is stated that the famous High 
Level Bridge at Newcastle was built to the designs of 
Mr. T. E. Harrison. Thisstatement is not wholly correct, 
since Robert Stephenson was the engineer responsible for 
the structure ; but Mr. Harrison, whose name is less well 
known, certainly shares with the former the credit for this 
noteworthy bridge. 





Royat InstrrvuTion.—The following are the lecture 
arrangements at the Royal Institution, after Easter: Dr. 
Allan Macfadyen, three lectures on ‘‘ Recent Methods 
and Results in Biological Inquiry ;” Professor F. York 
Powell, three lectures on the ‘* English Kings and King- 


ship ;” Professor Karl Pearson, three lectures on ‘‘ The | pygj 


Laws of Heredity, with Special Reference to Man” (the 
Tyndall lectures); Professor Dewar, three lectures on 
“the Oxygen Groupof Elements ;” Dr. A. Smith Wood- 
ward, three lectures on ‘* Recent Geological Discoveries ;” 
Mr. M. H. Spielmann, three lectures on ‘‘ Contemporary 
British Sculpture ;” Mr. W. H. Cummings, three lectures 
on “ British National Song” (with musical illustrations) ; 
Professor Walter Rayleigh, three lectures on ‘‘ Poets and 


Glasgow Pyg-Iron Market.—In the pig-iron w 
market last Thursday forenoon only a fin.* business oo 
done, bub prices were firm, Scotch making an advance of 
1}d. per ton, Cleveland 4d.,and hematite iron 14d., and 
the sales were some 5000 tons. There was rather more 
doing in the afternoon, and about 12,000 tons were dealt 
in. There were included 5000 tons of Cleveland iron 
at 453. 6d. per ton Tuesday, with a — for two months, 
Prices were steady, and the settlement prices were: 
Scotch, 533. 3d.; Cleveland, 47s.; and Cumberland hema. 
tite iron, 593. per.ton. The market was weak and quict 
on Friday forenoon, and only about 6000 tons changed 
hands. Scotch warrants lost 4d. ab 523. 10d. per ton 
cash buyers, and Cleveland 1}d. Cumberland hematite 


iron, which was not dealt in, was quoted h: 
at 593. 3d. per ton cash sellers. e oat ey — 
afternoon exhibited renewed flatness. Scotch warrants 


closed 6d. per ton down on the day at 523. 8d. per 
cash buyers, and Cleveland 24d. Prt ab 46s. sa 
cash buyers; Cumberland hematite iron, on the other 
hand, left off 3d. per ton up at 593. 6d. per ton cash 
sellers. The turnover amounted to about 10,000 tons, 
The market on Monday forenoon was flat. Cleveland 
was sold down to 463. 4d. cash, but recovered to 
46s. 6d. per ton buyers, which reduced the loss from 
Friday’s quotations to 44d. per ton. Scotch dropped 3d. 

er ton, but hematite iron was firm and 3d. per ton 

igher, and the sales amounted to 12,000 tons. Only 
about other 5000 tons ch hands in the afternoon, 
and the market closed flat, Scotch and Cleveland both 
being 54d. down on the day. The settlement prices 
were: 523. 44d., 463. 44d., and 593. 6d. per ton. The 
market on Tuesday forenoon was. rather flat, only 
some 3000 tons being dealt in. Prices were a shade 
firmer, Scotch being up 4d., Cleveland 1d., and 
hematite iron 2d. per ton; and the settlement prices 
were: 52s. 3d., 46s, 4$d., and 593. 6d. per ton. The 
market was very dull this forenoon, only 3000 tons being 
dealt in. Scotch was 1d. per ton better at 523. 4d. cash, 
and Cleveland 24d. up at 46s. 64d. cash, but Cumberland 
hematite iron was 1d. per ton easier at 593. cash per ton. 
Business was again limited in the afternoon to about 3000 
tons, and there was hardly an oom in prices. The 
settlement prices were 52s. 44d., 463. 6d., 593. 14d. The 
following are the quotations for No. 1 makers iron: Clyde, 
65s. 6d.; Gartsherrie, 66s.; Calder, 6d.; Langloan, 70s.; 
Summerlee, 70a. 6d. ; Coltness, 71s. ; the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 66s. 6d.; 
Shotts (ship at Leith), 703. 6d. ; Carron (shipped at 
Grangemouth), 68s. per ton. The markets are still all 
dependent on America and her requirements. Reports 
from the other side are strong, and point to a con- 
tinuance of activity. ae preps of various qualities of 
pig iron and manufactured steel are going on, and, being 

uly advertised in the newspapers, serve their use in 
whetting the appetite of buyers ; and among the favour- 
able features as attesting the reality of the American de- 
mand is the authenticated sale of 32,000 tons of Rus- 
sian pig iron to the States. Undoubtedly such an 
unexpected source of supply has relieved the pressure put 
by America both on British and German production. 
The fear, however, always forces itself to the front that it 
may be found before long that America is over-estimating 
her requirements, the same as Germany did last year, 
with disastrous results to itself. The number of furnaces 
in blast is 82, against 81 at the same time last year. The 
stock of pigiron in Messrs. Connal and Co.’s public war- 
rant stores stood at 53,682 tons yesterday afternoon, as 
compared with 53,872 tons yesterday week, thus showing 
a decrease amounting for the week to 190 tons. 


Finished Iron and Steel.—There is nob much change to 
report in respect of the steel trade, although undoubtedly 
the tone is stiffer. Both a and the United States 
are purchasers, and they are apparently bound to take 
over large quantities. The home market cannot be called 
strong, although there is a fair amount of business, and, 
the spring weather being better suited for outdoor work, 
specifications are now ming more plentiful. Prices 
are, if anything, firmer, and with pig iron tending upwards, 
makers are not anxious to sell heavily. There is also a 
better tone in the iron trade, and there is practically no 
difficulty in keeping the works fully employed. 


Sulphate of Ammonia.—The market for this com- 
modity has been more active of late, and the price has 
run from 11/. 8s. 9d. to 112, 11s. 3d. perton, Leith. For 
forward delivery sellers are at a discount, and buyers are 
strong of prompt parcels at full prices. Last week’s ship- 
ments amounted to 3543 tons, which makes the total ship- 
ments se — — tons, —. an — = a tons 
over those for the corresponding period o' year. 
There has been a considerable increase in the amount of 
ness transacted. Prompt prices exhibit a tendency 
to advance. 


Institution of Engineers and Shi; : 
nary meeting of this Institution was held last night—Mr. 
W. Foulis, President, in the chair. In accordance with 
the rules, nominations were made of members to fill 
ng of retiring members of council. Professor J. H. 

iles was nominated for the vacant vice-presidentship, 
and the following were nominated as members of council : 


wilders.—An ordi- 


Poetry ; and Professor Brander Matthews, three lectures 
on “ Development of the lish Drama:” 1. The | Mr. A. Denny, Mr. C. P. Hagg, Mr. George Macfarlane, 
Art of the Dramatist. 2. The Drama of the Middle| Mr. Matthew Paul, and Mr. W. B. Sayers. Mr. 


Ages. 3. The rae under ait wh —— 
evening mee will commence on when Pro- 
Soeur fener ae deliver a discourse on ‘‘ Problems of the 
Atmos ” Su ing Friday evening discourses will 
be delivered by Sir John H, A. jonald, Dr. J. Mac- 
kenzie Davidson, Sir Robert Ball, Sir Benjamin Baker, 
Professor A. E. Tutton, and other gentlemen. 





Foster King’s paper on ‘‘Rudders” was further dis- 

8 8) being Mr. R. J. Napier, Mr. Jack, 
and Mr. Foster King, who replied, and expressed regret 
that there was nob more discussion. He received a very 
hearty vote of thanks for his paper. A discussion was 
then taken on Mr. F. J. Rowan’s paper on “Producer 
Gas,” the speakers being Mr. Peter Cunningham, 
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r to Messrs. Stewart and Menzies, Messrs. Norris, 
Maclsren, Wilson (Dawsholm Gas Works), Biggart, and 
the president. Mr. Rowan replied at some length, and 
he was awarded a hearty vote of thanks. The general 
feeling seemed to be that for heating purposes producer- 
gas has a big future before it. 

al Society of Edinburgh.—At this week’s meeting 
of the Royal 1 oy of Edinburgh, Dr. Duns, Vice- 
President, in the Chair, a communication was made by 
Professor J. G. Macgregor, F.R.S., on ‘The Freezing- 
Point Depression Constant for Electrolytes.” It was 
followed by a paper from Sir John Murray, F.R.S., on 
“The Submarine Topography, the Temperature Con- 
ditions, and the Distribution of Deposits and Carbonate 
of Lime over the Sea Floor of the South-West Pacific 
Ocean Lying to the East of Australia.” The paper 
having this very long title was most interesting, the 
author having been a member of the staff of the Chal- 
lenger, by which the survey was done. 


New Contracts for Steamers.—Mr. W. N. Machan 
shipowner, Dundee, has placed an order with Messrs: 
Russell and Co., Port Glasgow, for two large cargo 
steamers, each of 4650 tons deadweight capacity.— 
Messrs. Ramage and Ferguson, Leith, have received an 
order for a large passenger steamer for Messrs. James 
Currie and Co., of the same port. As regards speed and 
accommodation, she will be a very marked advance upon 
Leith’s existing traders, 

Glasgow Technical College—The chairman of the go- 
vernors of the Technical College announced yesterday 
that a subscription of 25,000/., which was given anony- 
mously in the beginning of the winter, was from the late 
Mr. James Dick, gutta-percha manufacturer. That gen- 
tleman took a mas th in the new building for the 
College, and his subscription was the means of securing one 
of like amount from Mr. A. Carnegie. On behalf of Mrs. 
John Elder it was announced that she had contributed a 
sum of 50007. for the purpose of securing courses of lec- 
tures in the college on astronomy by eminent exponents 
of that science. The building fund now amounts to 
173,0007. 

Large Order for Renfrew.—Messrs. Babcock and Wilcox, 
water-tube boiler makers, Renfrew, have received an order 
from the Metropolitan District Railway for 48 boilers, 
representing 5200 square feet of heating surface and over 
22,000 horse-power. The money value of the order 
amounts to between 60,0007. and 70,0007. This is one of 
the largest orders for plant placed for sometime. Messrs. 
Babcock and Wilcox are negotiating with the railway for 
another order for boilers and mechanical stokers. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
_ Messrs. Vickers, Sons, and Maxim.—The annual meet- 
ing of shareholders in the above company was held at 
Sheffield on Friday. Colonel Vickers, who presided, 
announced that they had commenced the manufacture of 
motor-cars, and this was likely to lead to very good busi- 
ness. The company desired to have commercial interests 
outside armaments. He mentioned that the dividend 
of 15 per cent. then being paid was equivalent to 224 per 
cent. on the capital as it stood a year ago. The report 
was adopted, and the dividend declared. Mr. E. M. Fox, 
of London, speaking as one who was familiar with the 
armour trade of the world, and alluding to the directors 
of the company, said he had never met a body of men who 
had displayed such wonderful activity and such mar- 
vellous progress. The directors of Vickers, Sons, and 
Maxim were not ipa abreast of the times, they were 
ahead of the times. On the previous evening he went 
through the works, and he was astounded at what he saw. 
Talk about the decadence of English manufactures! Let 
any one who talked like that go through their works, and 
he would soon change his mind. 


Charles Cammell and Co., Limited.—The thirty-eighth 
annual report of this oa shows that the net profits 
for the year have been 201,403/. 4s. 9d., making, together 
with the balance brought forward, a total of 245,184/. 7s. 10d. 
The diminution of profits compared with those of the 
preceding year is attributable to the circumstance that 
orders for armour on the part of the British Government 
have been withheld, causing a stoppage of manufac- 
ture during the last three months of the year; and 
to the lessened demand, with consequent lowering of 
prices, for railway and other materials. In respect of 
aoe, although the earlier months of the present year 
— n characterised by the same conditions, it is pro- 

able that the remaining months will witness a return to 
activity. With regard to the Spanish mining properties, 
an independent company has been incorporated, and the 

Irectors expect their original anticipations will be 
attained. The erection of buildings on the site at Odessa 


for the workshops of the Russian Cammell File Com 
made satisfactory p: and the first tesch of 
workmen left this month, ufacturing operations will 


*ommence at an early date. 


Tron and Steel.—Having regard to the fact that we are 
approaching theend of the quarter, the demand for several 
vet eg of steel is better than was expected. The 
ag ility of American buyers coming into the market 
= arge quantities of hematite, and as a consequence an 
— i. the price of steels, has resulted in more 
qualiti ing placed both for Bessemer and Siemens 
= ities. ‘There are firms in the city who are doing 
does not apefy poe in —_ steels, but that 
merally. me ve) ood lines have 

recently been booked for various ‘an of railway 


material, especially for springs, and makers regard the 
much more encouraging than it was a month 


outlook as 





ago. It is known that the railway companies’ stores are 
low, and although they are not likely to place heavy. con- 
tracts covering a long period, they are expected to buy 
more freely than has been the case during the last year. 


South Yorkshire Coal Trade.—Business ab the pits is 
steadily improving, and the market is absorbing all the 
better qualities of coal brought to bank, Stocks of small 
coal, however, are on the increase.. For hards, both for 
the home and foreign markets, a fair demand. exists, and 
good rates ara being procu in the open market, the 
average being from 9s. 6d. to 10s. per ton: Although there 
are a few export orders still to laced, it. is under- 
stood that the weight of the contenctninienaste placed in this 
district equals, if it does not exceed, the weight of the 
previous season. The superior qualities of house coal con- 
tinue in fair demand at late prices; but there is only a 
light business doing in the commoner sorts. Gas contracts 
will shortly come on for renewal, and it is expected that 
the orders will be placed at prices averaging from 6d. 0 
1s. per ton below the old rates. Coke is in good deman 
and for steel qualities from 253. to 263. per ton delivered 
at the works is being paid. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday. the attendance 
at the weekly market here was not very | and there 
was nota great deal of business doing, but the general 
tone was cheerful, and several traders spoke hopefully of 
the future. Quotations for Cleveland pig iron were 
rather easy, but this was attributed to speculative opera- 
tions, and not to any real change for the worse in 
trade. Sellers were not pressing iron on the market, and 
that the position is strong was shown by the fact that 
inquiries on forward account elicited higher quotations 
than ruled for prompt delivery. No. 3 g.m.b. Cleveland 
pig changed hands at 46s. 9d. for prompt f.o.b, delivery, 
and that price was generally named ; whilst for delivery 
over the next few months 47s. 6d: was quoted. No, 4 
foundry pig was 46s. 6d.; and grey forge 463. 3d., and 
both descriptions were reported to be scarce. Motiled 
iron was 64s.; and white, 45s. 9d. East Coast hematite pig 
was in fairly good rE oy and quotations were firm. 
For early ranged of Nos. 1, 2, and.3, the figure was 
56s. 6d.; whilst) No. 1 was 57s.; and No. 4 forge 54s. 6d. 
Rubio ore was. said to have been bought at 15s. 9d. 
ex-ship Tees, but sellers as a rule asked 16s. To-day 
there was no alteration whatever in the market. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry have changed very little 
for some time past. At some works there is decided 
slackness, but others keep well employed, and improve- 


ment is looked for in the early future. Prices all round 
are about the same as those given a week , but the 
tendency is towards firmness. Common iron bars are 61.; 


best bars, 62. 103.; iron ship-plates, 6/. 2s. 6d.; iron 
ship-angles, 5/. 17s. 6d.; steel ship-plates, 52. 153.; and 
steel ship angles, 5/. 12s. 5d.—all less the customary 24 
per cent. discount for cash. Heavy sections of steel rails 
are 5/. 5s. net at works. 


Coal and Coke.—There is a quieter feeling in the fuel 
trade. As was to be expected, the demand for gas coal 
is diminishing and prices are easing. The same remarks 
apply to household coal. Bunker coal is plentiful and 
somewhat weak. Manufacturing coal unaltered. ke 
is hardly so strong as a week ngo. Medium blast-furnace 
qualities can now be bought at 15s. delivered here. 


The Ratchet Drill at Eston Mines,—The referees ap- 
pointed by the Cleveland mineowners and the Cleveland 
miners representatives at a joint meeting, to consider the 
—— introduction of ratchet drill. machines into 

essrs. Bolckow, ee, and Co.’s Eston mine, have 
issued the a ecision: ‘‘ We have since the 
joint meeting on February 18 considered the question 
referred to as affecting the Eston mine. The first poino 
to which our attention was directed was as to the 
danger or otherwise of using ratchet drills in this mine, 
We do not express any united opinion on this point, but 
it has been agreed that ratchet drills shall be introduced 
into the Park Headway district of the mine at a reduction 
of #d. ‘ed ton on the existing rates: the reduction not to, 
take place until each man 
six weeks in his ion for trial, the men to ba 
as to drill the top holes as usual with the hand 

rill,’ 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has remained steady at 
late rates, but the market has been rather weakened by a 
scarcity of tonnage. The best steam coal has been making 
14s. 3d. to 14s. 6d. per ton, while secondary qualities have 
brought 13s. 3d. to 14s. per ton. The house coal trade has, 
of course, become somewhat less active with the advance 
of the season; No. 3 Rhondda large has been making 
143. 6d. per ton. Foundry coke has brought 19s, to 20s. 

r toh, and furnace ditto 17s. to 18s. per ton. As fgets 
Iron ore, the best rubio has been quoted at 14s. 3d. per 
ton, while Tafna has made 15s. to 15s. 6d. per ton. 


To be Sold out of the Service.—The Agamemnon, line- 
of-battle ship, 8660 tons, 4500 indicated horse-power ; 
the Temeraire, line-of-battle ship, 8540 tons, 6500 horse- 
power ; and the Heroine, the Hyacinth, and the Rapid, 
cruisers, each 1420 tons, and 950 horse-power, are to be 
sold out of the service. 

Bournemouth Electric Tramways.—The Light Railway 
Commissioners held an inquiry at Bournemouth on Mon- 
day respecting an application by the Poole and Bourne- 





mouth Electrig Tramway Company for power to construct 


as had a ratchet drill for | * 


an electric tramway through Parkstone, which would give 
more direct communication between Poole and Bourne- 
mouth than exists by the present oo along a dif- 
ferent route. Strong opposition was offered by. the 
London and South-Western Railway Colmar and some 
influential residents at Parkstone, who declared that the 
tramway would drive the better-class population away 
from the district. The Commissioners ed their de- 
cision. : 

South Wales Coal and Iron.—-The shipments of coal 
from the six principal Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—in February 
were 1,843,666 tons, as compared with 1,883,962 tons in 
January. As compared with hmm 1901, the exports 
showed an increase of 194,162 tons. The exports of coal 
in February from each of the six ports were as follow: 
Cardiff—foreign, 1,116,786 tons, coastwise, 191,634 tons ; 
Newport—foreign, 252,842 tons, coastwise, 67,937 tons; 
Swansea—foreign, 120,651 tons, coastwise, 27,422 tons; 


d, | Port Talbot—foreign, 22,338 tons, coastwise, 20,521 tons ; 


Neath—foreign, 6968 tons, coastwise, 15,670 tons; Llanelly 
—foreign, 16,752 tons, coastwise, 4146 tons. The total 
shipments for the month were accordingly: Foreign, 
1,516,337 tons, coastwise, 327,329 tons. The shipments 
of iron and steel in February were: Cardiff, 101 tons; 
Newport, 3528 tons; Swansea, 1327 tons; and Port 
Talbot, Neath, and Llanelly, ni/; making a total 
of 4966 tons. The exports of coke were: Cardiff, 
1780 tons; eo ye 1258 tons; Swansea, 452 tons; 
Port Talbot, 1050 tons; and Neath and Llanelly, nit ; 
making a total of 4540 tons. The exports of patent 
fuel were: Cardiff, 28,248 tons; Newport, 6665 tons; 
Swansea, 32,635 tons; Port Talbot, 8403 tons; and Neath 
and Llanelly, ni/; making a total of 75,951 tons. The 
shipments of coal from the six ports in the first two 
months of this year were: Cardiff, 2,642,245 tons ; New- 
port, 598,221 tons; Swansea, 322,735 tons; Port Talbot, 
74,979 tons; Neath, 46,736 tons; and Lilanelly, 42,722 
tons ; making an aggregate of 3,727,638 tone. he ship- 
ments of iron and steel were: Cardiff, 1776 tons ; New- 
port, 5262 tons; Swansea, 1377 tons; and Port Talbot, 

eath, and Llanelly, ni/ ; making an aggregate of 8415 
tons. The shipments of coke were: Cardiff, 5995 tons ; 
Newport, 4466 tons ; Swansea, 2923 tons; Port Talbot, 
1781 tons; and Neath and Llanelly, ni; making an 
aggregate of 15,165 tons. The shipments of patent fuel 
were: Cardiff, 65,188 tons; Newport, 12,564 tons’; 
Swansea, 70,209 tons; Port Talbot, 10,334 tons; and 
Neath and Llanelly, ni? ; making an aggregate of 158,295 
tons. 

Sodbury Tunnel, Great Western Railway (Wootton 
Bassett to Patchway).—The construction by Messrs. S. 
Pearson and Son, Limited, of Westminster, of this 
tunnel, which a year ago was stopped by the inrush of a 
very quantity of water, has been rapidly a ; 
ing, and during the last nine months, in spite of the 
flooding of a portion. of the works, nearly 1} miles have 
been excavated and lined with brickwork. For the 
greater portion of its length the tunnel has been driven 
through the hard rock of oolitic formation, about forty 
compressed-air drills being constantly in operation. There 
are now about 1800 men employed, and it is expected 
that the tunnel, which will be 4437 yards in length, and 
27 ft. 6 in. wide, will. be finished, with the exception of 
the permanent way, in about two months, 





Tue ELECTROLYTIC PRODUCTION OF ALKALI: ERRATUM. 
—We are asked to state that the hydro-extractors used 
at the Middlewich Alkali Works, described’ in our last 
issue, page 353, were made by. Messrs. Watson, Laidlaw, 
and Oo., of 98, Dundas-street, Glasgow. 


“Tur LAw Reiating To Facrosrgs AND WoRK- 
SHops:” ERRATUM.—We much regret that in the review 
of the book pte te foregoing title which appeared 
on page 335 of our last issue, the name of the author was 
by_a mischance given as “‘ Austin Evans” instead of 
“Evans Austin.” 





Mr. JERomE WHEELOCK.—Myr. Jerome Wheelock, one 
of the most eminent mechanical engineers in America, 
died suddenly at Worcester, Massachusetts, on Feb- 
ruary 26, at the age of sixty-seven. “ His death will be 
regretted by his friends inthis country, where he had 
important business connections. The Wheelock engine, 
invented by him in 1870, is known wae \ its 
inventor developed his engine and made a great com- 
mercial success of its manufacture. Mr. Wheelock was 
elected a member of the Iron and Steel Institute in 1879, 
and attended the half-yearly meetings of that society 
with unfailing regularity. 





CANADIAN Rat.ways.—At the close of June, 1901, there 
were 163 steam railways in —— in Canada, includ- 
ing the Intercolonial and the Prince Edward Island lines. 
The a of completed railway was 18,294 miles, an in- 
crease of 658 miles, as compared with June, 1900, besides 
2710 miles of sidings. The length laid with steel rails was 
18,184 miles, of which 634 miles were double track, The 
length of line pre gag y was 18,140 miles. The paid-up 
capital amoun' to 1,042,785,539 dols., an increase of 
51,598,893 dols. The gross earnings amounted to 
72,898,749 dols., an increase of 2,694,396 dols. ; and the 
working expenses aggregated 50,368,726 dols.; an in- 
crease of 2,987,037 dols., a ned earnings at 
22,530,023 dols., a decrease of 292, dols. The number 
of mgers carried was 18,385,722, an increase of 
1,281,379, and the freight moved amounted to 36,999,371 
an increase of 1,286,149 tons. The total distance 
run by trains was 53,349,394 miles, an increase of 727,870 





mi'es. The accident returns show sixteen passen 
killed in 1900-1, _ 
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,|Tespected forefathers held the view that the 


ss2 | into the country new industries, and, provided the 
385| industry was new to the country, they were not 
gg5| particular as to its novelty. 


387 | an article of manufacture abroad ; and there would 
387| be little difficulty in bringing forward other 


390] obtained in granting a patent, they held, was an 
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entitled ‘‘ Recent Methods of Sewage Purification.” The paper 
will be illustrated by lantern slides. 


ENGINEERING, 


FRIDAY, MARCH 21, 1902. 














PATENT LAW REFORM. 


Times change, and we change with them. Our 


giving a@ monopoly of 


only legitimate object in 
ual was. to introduce 


manufacture to any indivi 


Thus a_ patent 
for the manufacture of alum was granted in the 
reign of Charles I., although alum had long been 


instances of a similar kind. The true end to be 


eventual increase in the well-being of the nation at 
large. To gain this result they were willing, as in the 
case of alum mentioned above, to cause some tem- 
porary inconvenience, and even loss, to the general 
public. They were aware that new manufactures 
could not be planted in a country without the 


*!in the reign 
220| which a grant could be obtained were such that 


great advantages of increasing the national resources 
were cheaply bought by conferring a monopoly for 
a few years on those who were at the expense 
of introducing them, either as the result of their 
own innovation, or by importing them from 
foreign countries. Nevertheless, their experience 
of monopolies under Elizabeth had ‘been so pain- 
ful, that when the first Patent Act. was passed 
of James I., the conditions under 


the poor inventor could not comply: with them. 
It was only the prosperous manufacturer, or a man 


227 
o37| With wealthy friends, that could secure to himself 


the product of his own brains. The Act of 1852 


245 | largely reduced the cost of protection, but still left 


it very high, and it was not until 1883 that a patent 
could be obtained for a moderate sum. 

The successive alterations in the law were ex- 
tensions of the original plan of fostering the 
inception of new industries, by securing to their 
authors a brief monopoly of their exercise. But 
changed conditions as regards communication with 
foreign nations had introduced a new element. The 
time has long since passed when the enterprising 
Briton could travel abroad to learn new arts, and 
could then obtain a patent for their exercise in his 
owncountry. The general extension of knowledge, 
improved means of communication, and a more 
intimate relation between peoples of different 
nationalities, has rendered such a course quite im- 
possible. Every inventor now seeks to annex the 
world, or, at least, a very considerable portion of 
it, for his field of action ; and, under pressure from 
inventors and their professional friends — patent 
agents and lawyers—successive Governments have 
made treaties with other nations by which it is 
comparatively easy to obtain patents abroad. But, 
of course, such agreements are reciprocal, and while 
the British manufacturer finds it a simple matter to 
cover his invention on the Continent, it is equally 
easy for the German and French inventor to obtain a 
patent here. This, of course, introduces a condi- 
tion of affairs not contemplated in the time of 
James I., and in practice it entirely departs from 
the essential idea that a patent is the price paid 
for the creation of a new industry ; for when the 
patent is held by the foreigner the industry is 
generally created in his country, and is actually 
prevented from coming to this. ; 

With the exception of ourselves, practically 
every European nation has laws which directly or 
indirectly compel a patentee to establish his new 
manufacture in the country granting the patent. 
In most cases the patent laws explicitly embody 
such a requirement. The United States patent 
laws, it is true, do not; but the same end is 
pretty effectually secured by the high tariff to 
which all manufactured articles are subject on 
importation. Among the great manufacturing 
communities we are alone in allowing the foreigner 
to bar the exercise of his invention within the 
realm, while he manufactures the articles abroad, 
and sends them in to the detriment of the home 
manufacturer. This, no doubt, has crept in as a 
part of our Free Trade policy, but as patents them- 
selves are quite inconsistent. with free trade, we 
need not be afraid of stultifying ourselves if we 
were to follow foreign examples, and defend 
ourselves from being bound in fetters of our own 
forging. 

In the Act of 1883 provision was made for com- 
pelling a patentee to meet the reasonable require- 
ments of the public, and to compel him to grant a 
licence, if necessary, to this end. The provision 
in question has remained almost a dead letter, 
owing to the enormous legal expenses which it was 
necessary to incur in obtaining such a licence com- 
This matter is dealt with in the new 

ill now before Parliament. But, instead of the 
procedure being rendered easier and cheaper, the 
matter is removed from the Board of e to 
the High Court, from the decisions of which 
there may be appeals to the Court of Appeal 
and to the House of Lords, Under these circum- 
stances it is exceedingly unlikely that any foreign 
patentee will be compelled to grant a ‘‘ compul- 
sory” licence to a British manufacturer, who will 
naturally fight shy of spending thousands of pounds 
mainly to advantage certain counsel learned in the 
law. A year would probably elapse, in an im- 
rtant case, before the matter was finally settled 
in the House of Lords. All this expense and 
worry could be avoided in the simplest way by our 
copying the patent legislation of other .countries, 








expenditure of capital and risk of loss, and that the 





and making a patent void if not worked in this 
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country within a reasonable period of its being 
sealed. There would in this case be no need to 
employ the army of expert witnesses, and of highly- 
feed lawyers needed to ascertain whether the 
reasonable requirements of the public have been 
met by the patentee—a point in which the afore- 
said experts would find ample room for wide dif- 
ferences of opinion. The whole question would 
be resolved into one of a mere matter of fact, 
and, being so simple, could be settled in a couple of 
hours before a County Court Judge if necessary. 
But there is another side to the question, and those 
who have experience of the working of foreign 
patent Acts know that they do not always attain 
the results they strive for. 

Deputations advocating both views waited ae 
the Government yesterday, seeking to have their 
ideas incorporated in the new Bill ; and as there are 
many able advocates on both sides, the results will 
be interesting. Whichever course is adopted, 
there will be many interests that will suffer, and 
they will not fail to proclaim their loss, so 
that the position of the Ministers in charge is not 
to be envied. The matter is one of great import- 
ance, for if a country gets fourteen years’ start in a 
given industry, it obtains an advantage of the very 
greatest importance, and it is scarcely likely that 
any other country can overhaul it. The time has 
gone past when we can afford to treat our com- 
petitors with such generosity. 4 

An important body of inventors are decrying our 
practice in giving the inventor every facility for 
taking out speculative patents with which he may 
hope to blackmail some unfortunate manufacturer 
later on. This latter evil is most pronounced in the 
case of chemical patents. Thus, should a chemist 
prepare a certain novel substance, he can, from its 
chemical constitution, conceive a whole host of pos- 
sible derivatives, though he may have but the 
haziest notion as to how it would be possible to 
produce them. In America and in Germany he 
must submit samples of every such derivative 
claimed, but our own patent laws embody no such 
requirement. Mr. Ivan Levinstein has brought 
forward a remarkable instance of how our generosity 
in this respect is abused. Thus, whilst the German 
patent for a certain chemical discovery occupied 
three pages, its English equivalent occupied thirty- 
eight, in which protection was claimed for thou- 
sands of possible derivatives from the primary 
invention. Many of these derivatives will probably 
never be prepared, but others, which the patentee 
has never yet seen, may possibly be produced by 
the researches of other chemists ; and, if they are 
valuable, these chemists, though the true dis- 
coverers, may be blackmailed by the speculative 
patentee. No provision for meeting this state 
of affairs is embodied in Mr. Gerald Balfour's 
Bill. This is avowedly based on the report of 
the Fry Commission, whose report gave rise to a 

ractically unanimous protest from the Associated 

hambers of Commerce at their Nottingham meet- 
ing last September. This protest the Board of 
Trade has simply ignored. 

In fact, it would seem as if the Committee were 
determined that though reform may be necessary, 
the amount should be as small as possible. One 
reform, however, which has been advocated for 
years in our columns, is embodied in the Bill. In 
future the Patent Office officials will inquire into 
the novelty of an invention. The institution of this 
reform is made in face of the opposition of patent 
agents as a class. Many of them have spoken 
strongly against the Patent Office undertaking work 
of this kind, and Mr. CO. D. Abel has brought forward 
carefully-selected statistics, tending to show that 
the ee of patents upset by litigation is 
especially great in Germany, selecting for this 
purpose the year 1896, a year in which the number 
of German patents declared invalid was about 
double the average. Moreover, no account was taken 
of the comparatively low coet of patent litigation in 
Germany. In this country no legal contest is more 
costly than that in which the validity of a patent is 
concerned : a fact which prevents many actions 
being fought, although the infringers of a patent 
may iio morally certain of its worthlessness. Almost 
every patent applied for here is granted, whilst in 
Germany from one-half to two-thirds of the applica- 
tions are rejected forthwith for want of novelty. A 
glance through any year’s English patents will show 
that many could have been rejected on this account 
by a competent examiner on sight, whilst not a 
few of the remainder are probably worthless for 


other reasons. Under the provisions of the new 





Bill the Patent Office will not apparently refuse to 
grant a patent for want of novelty, but will require 
that the patentee inserts in his complete specifica- 
tion gee of previous patents, which are held 
by the officials to have anticipated him wholly 
or in part. No provision is, however, made for 
putting an end to the present abuses of the 
right of disclaimer. Patent agents often advise the 
insertion of doubtful claims, because, as they say, 
the patentee can always disclaim later on if neces- 
sary. This right, we have no hesitation in saying, 
has been grossly abused, and a clause to check this 
should have been embodied in the Bill. 

Another matter needing attention is that in most 
countries a patent becomes invalid if it has been 
applied for previously in some other country and 
become invalidated there. As matters stand, many 
patents taken out by Germans hold good in this 
country though the German patents have been 
voided. Another clause should, therefore, be in- 
serted in the new Bill to meet this condition, ample 
precedent for such a clause being obtainable, as stated 
above, from the legislation of many other nations, 
amongst others that of the United States. Fortu- 
nately, before the present Bill becomes law, there 
will be ample opportunity for amending it in accord- 
ance with the interests of the industrial community. 
These are fairly well represented amongst the 
members of the House of Commons, and we rely on 
them to effect the necessary modifications, in spite 
of the opposition they are certain to meet from 
powerful legal and official interests. 





THE COUNTY COUNCIL ELECTRIC: 
SUPPLY BILL. 

THE second reading of the above measure, which 
was proposed by Mr. Lough, and carried in the 
House of Commons on Friday, March 14, by a 
majority of 30, appears to have been a matter of 
surprise to the supporters of the Government. 
The Bill has four main clauses, which may be 
summarised as follows: In the first place, it is 
ey on that the local authorities of London may 

e allowed to combine for the purpose of pur- 
chasing, compulsorily, all electric companies which 
have a right of supply within their different areas. 
Secondly, the London County Council is to be 
authorised to purchase such undertakings with the 
consent of the local authorities, if such local 
authorities prefer the Council to purchase instead 
of any one of them. The third clause is framed so 
as to empower the County Council to acquire 
undertakings which are authorised to supply elec- 
tricity in bulk; while the fourth clause gives power 
to the County Council, in the event of their pur- 
chasing any generating stations from which elec- 
tricity is to be supplied in bulk, to supply elec- 
tricity in bulk to such local authorities as may 
authorised to sell it. 

It was stated by the mover that the Bill is the 
result of a conference between the London County 
Council, the City Corporation, and the local authori- 
ties in the County of London, and that it embodies 
suggestions which were unanimously agreed to. He 
also declared that the County Council were pre- 
pared to play ‘‘the honest broker” in the matter, 
and that the Council was prepared to agree to a 
clause to the effect that either the Council or any 
other public authority to be selected by Parliament 
should become the statutory purchasers. 

Although it is not the province or the policy of 
this review to enter upon the dangerous ground of 
political controversy, we would fain draw attention 
to the arguments adduced by Mr. Gerald Balfour, 
‘‘in his private capacity,” against the second read- 
ing of the proposed measure. He is reported to 
have said: ‘‘The proposals of the Bill cannot 
altogether be described as urgent, for it really looks 
forward to a period which is one generation hence. 
None of the important provisions of the Bill is 
likely to have effect for thirty years. My view is 
that this large question, which must arise thirty 
years hence, of the ultimate destiny of the electric 
lighting ee of London, must be dealt 
with by a general Bill introduced by the Govern- 
ment, and cannot be adequately dealt with by the 
County Council. You are legislating for the next 
generation !” 

Those who know their Electric Lighting Acts will 
realise that there is nothing new in such a policy. 
Electrical undertakers throughout the country 
know full well that their life is but a short one ; 
that at the end of thirty years or so their plant, 
which must of necessity have been constantly 





that period, may be 
without any 10 per 


renewed and improved during 
taken from them at cost price, 
cent. acon 

Accepting, then, as we are compelled to do, this 
policy of compulsory purchase, and a violent ex- 
tension of the doctrine of municipal trading, and 
approaching the consideration of the London 
County Council (Electric Supply) Bill with a genuine 
desire to make the best of a job, it cannot 
be denied the centralisation must lead to efficiency 
to cheapness, and to enhance the welfare of those 
who dwell in the administrative County of London. 
Even the first clause, if it stood by itself, is a con- 
siderable advance on the status quo ; and the prin- 
ciple embodied therein might well be applied in 
other parts of the country, where neighbouring local 
authorities desire to exercise the right of compulsory 
purchase. To borrow an instance from electric tram- 
way legislation, we recall a case where a Bill which 
had for its object the establishment of a magnificent 
system of electric tramways throughout South 
Staffordshire, under one management, was thrown 
out mainly because of the conflicting interests of a 
number of different local bodies. Authority to 
agree would seem to be a valuable aid to the settle- 
ment of disputes. 

The third clause which is suggested is founded 
upon the proportion sum : As local authority is to 
private supply company, so is London County 
Council to an electric power company. Once more 
accepting the principle of compulsory purchase, it 
is but logical that the County Council should be 
entitled to acquire a power supply company, the 
major part of whose business will be the supply of 
electricity in bulk to local authorities who can dis- 
tribute the supply in detail to consumers. If the 
‘middleman ” is abolished by the purchase of his 
business, so much the better for the customer. 
Hence, if the County Council exercises the powers 
of purchase granted to it by the second clause, the 
consumer in London may be benefited in some 
degree by a reduction in the price payable for the 
energy which he uses. 

One other fact forces itself into notice in con- 
nection with Clause 4. It is a precedent for the 
compulsory purchase of a power supply company’s 
undertaking. Will the County Councils of Dur- 
ham and the West Riding of Yorkshire now be 
heard to clamour for authority to purchase the 
mighty undertakings which are under promotion 
within their respective districts ? Time alone can 
show ; but to say that the profits of a power supply 
company should be called in to relieve the burden 
of the county ratepayer would, in our view, be to 
carry the principle of municipal trading far beyond 
all reasonable limits. 

To use the expression of the hon. member who 
moved its second reading, the Bill which we have 


be| reviewed ‘‘has gone upstairs.” We shall watch 


its progress through Committee with considerable 
interest. 





THE NATIONAL PHYSICAL 
LABORATORY. 

Ir was befitting that the National Physical 
Laboratory should have been opened, last Wednes- 
day afternoon, by the heir to the Throne, and that 
the Princess of Wales should have graced the pro- 
ceedings with her presence. The new Physical 
Laboratory at Bushey House, Bushey Park, is 
a National Institution. While not much more than 
a nucleus for the present, it is destined, we hope, to 
help the country in regaining that position of 
eminence that in our days can only be obtained 
and maintained by the intimate union of science 
and industry. The ancient seats of learning of 
Great Britain rank with the oldest and most famous 
of Europe. Her trade, her industry, and her com- 
mand of the sea had developed to an astonishing 
degree. The Continent seemed to look on with- 
out envy in the first half of the past century, 1m- 
pressed apparently by the fact that Great Britain 
enjoyed exceptional natural advantages, and America 
was too young to count much in international com- 
petition. But science was allowed to run rusty in 
the grooves of pedantry. Not that brilliant 
scientists had been wanting ; but a few stars of the 
first magnitude do not make the starry firma- 
ment. The merchant and manufacturer went on as 
his father and predecessors had done, jealously 
watching rivals in his own country, easy-going like 
himself, but troubling little about progress abroad. 
And when the more far-seein to recognise 
that retrogression was the inevitable consequence 
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of the standstill, they had to acknowledge, there 
was only science on the one hand and technical 
ractice on the other, but little technical science 
and no scientific industry. 

It is an old story nowadays. It has been 
re-echoed in many an address. But it was the 
keynote struck by almost every speaker in the 
Machinery Hall of the new Laboratory, where the 
ceremony took place, and we are not disposed 
to criticise. There remain many men of sub- 
stance and influence, manufacturers and traders, 
who smile at the scientific wave fad, and cannot 
conceive why they should spend money on original 
research and on scientists to conduct it, with the 
roblematical chance of arriving at some improve- 
ment, when they have good old processes at their 
command and experienced managers and men to 
work them. 

The Prince spoke well, and with a modesty which 
is refreshing in an age when self-advertisement 
almost seems to constitute the first step on the 
ladder to success in all ranks and classes. He was 
proud that it should be his first duty, as a Fellow of 
the Royal Society, to join with his distinguished 
brethren in inaugurating what might be called a 
new departure, almost the first instance of the State 
taking part in scientific research. The necessity 
for it had been urged upon him by Colonials in 
his recent tour; our pre-eminence was threatened 
by the superior technical and scientific knowledge 
of our neighbours. Lord Rayleigh thought that 
our opportunity had come with the laboratory. 
The President of the Board of Trade regretted that 
we had fallen behind in technical science ; the new 
Institution typified the systematic application of 
science to the arts of production, which would 
restore our position. The Lord Chancellor had 
been struck by the fact that so many signal scien- 
tific discoveries had come from abroad; it was 
high time that something should be done. Lord 
Kelvin dwelt upon the necessity for accurate 
measurement, which the new Laboratory would cul- 
tivate, as the fundamental basis for advance. The 
Lord Mayor testified to the interest that the City 
takes in technical science, and the President of the 
Royal Society endorsed all the.remarks in which 
the previous speakers had expressed their in- 
debtedness to the Prince for ‘‘ waking up” 
England. 

The Machinery Hall was crowded, and the large 
platform filled with the representatives of the 
leading institutions and societies and other 
eminent scientists. Sir William Huggins, the 
President of the Royal Society, occupied the chair. 
Lord Rayleigh first addressed the meeting as Chair- 
man of the General Board, which represents the 
Royal Society, the Board of Trade, the Institution 
of Civil Engineers, the Institution of Mechanical 
Engineers, the Institution of Electrical Engineers, 
the Society of Chemical Industry, the Iron and 
Steel Institute, and the Institution of Naval 
Architects. A section of this body constitutes 
the Executive, which meets every month. We 
need not on this occasion go into the past 
history of the Laboratory, nor describe ‘the 
buildings ; we can refer our readers to former 
descriptive articles.* If credit is due to anybody 
m particular for having emphasised the necessity 
of establishing a national home for permanent 
work and control and research, Dr. Oliver Lodge, 
now President of Birmingham University, should 
besingled out. Mr. Gerald Balfour reminded the 
assembly of another honoured name, that of the 
late Sir Courtenay Boyle, to characterise the inti- 
mate union, free of jealousy, which should exist 
between the Board of Trade, over which he pre- 
sides, and the new Laboratory. The late Sir 
Douglas Galton should be named as a third of the 
great promoters of the scheme. 

Exhibitions, to quote a bon mot of the late King 
of the Netherlands: in a modified form, if that be 
omnes are generally opened in some part of the 

while packing-cases are being opened in other 
parts. The new Laboratory has been in working 
order for some time, though the equipment is far 

m being complete. An excellent staff has been 
Secured. Mr. R. T. Glazebrook, D.Sc., F.R.S., who 
Was appointed director more than a year ago, is 

ked up to with universal confidence. The 
testing of astronomical and meteorological appa- 
tatus will be continued at Kew, now the Obser- 
ay Department of the Laboratory, and in the 
Physical laboratory under the superintendence of 
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Mr. C. Chree, D.Sc., F.R.S. His assistants are 
Messrs. T. W. Baker, Constable, Hugo, J. Foster, 
T. Gunter, W. J, Boxall, and ten juniors. Dr. 
Glazebrook will himself preside over the Physical 
Department, with Dr. Harker, Mr. A. Campbell, 
B.A., and Dr. H. OC. H. Carpenter under him ; 
the junior assistants are Messrs. B, F. E. Keeling 
and F. E. Smith. The superintendent of the 
Engineering Department is Dr. T. E. Stanton ; he 
is assisted by Messrs. C. Jakeman and S. W. Mel- 
some. Mr. G. E. Bailey is clerk and accountant. 
Most of the gentlemen mentioned are well known 
for special work in their line. Mr. E. G. Rivers, 
of His Majesty’s Board of Works, is the super- 
intending engineer of the Laboratory, and on his 
shoulders a good deal of responsibility is resting. 
To refer briefly to the Engineering Department, 
we noticed the fine Parsons 60-kilowatt turbo- 
generator in the engine-house. It is the main 
source of power, and is directly coupled with a 
Parsons dynamo yielding continuous currents of 
100 volts. The turbo-generator was chosen to 
reduce vibrations to the possible minimum, and it 
runs so smoothly and quietly, indeed, at 3000 re- 
volutions, that were it not for a slight quiver in 
the loose band springs of the commutator, no one 
would suspect that the dynamo is in motion. 
The commutator is corrugated—an interesting 
novelty—and the wire brushes do not display any 
trace of sparking. The arrangement is horizontal, 
the air-pump being on the one side, the circulating 
and the oil pumps on the other side of the engine. 
Steam is admitted in jets, not continuously, under 
a pressure of 100 lb.; and the steam valve is 
under control of the armature of a shunt electro- 
magnet riding on a bracket projecting from the 
dynamo. The turbine is compound and condensing. 


‘An 18 horse-power Crossley gas engine and Parker 


dynamo serve as a stand-by and for charging the 
three batteries of 58 chloride cells. 

In the main building—the Physical Laboratory— 
electricity is distributed, for experimental purposes, 
from one main switchboard, the attendant of which 
communicates by telephone with the various rooms, 
and four smaller switchboards, all manufactured for 
Mr. G. A. Steinthal, of Bradford, by Mr. Hodgson 
Wright, of Halifax. The wires, mostly bare, are 
strung on porcelain insulators, and the switch- 
boards are marked with the number of the re- 
spective rooms and of the terminals. In many 
respects, Lord Rayleigh thought, Bushy House 
forms an ideal laboratory. It is strong, well 
built, has thick walls, and the temperature curves 
of the basement rooms are practically straight lines; 
it has been found advisable to drop the wooden 
shutters of the windows on winter nights, how- 
ever. The house lies in its own grounds, far 
from any large works, which are the great source 
of annoyance and anxiety to the scientists of 
the Reichsanstalt. But some of the rooms of 
Bushy House are very low, space is limited, and 
the resources are, unfortunately, very slender. 

So far the sum of 19,0001. has been spent on 
alterations and new buildings. Adding to this 
3000). for apparatus and fittings, we have a 
total expenditure of 22,000/. The annual grant 
to the Physical Laboratory is 40007. One cannot 
help thinking of the resources of the Reichsanstalt 
and of the American Physical Laboratory now 
being established. The Reichsanstalt has. cost 
200,0001. to build and equip, and it draws a yearly 
income of 16,6501. he United States have 
allowed 60,0001. for their laboratory, and settled 
an income of 90001. on it. ‘*The Committee,” 
says the official report of the Executive of the 
National Physical Laboratory, which was pre- 
sented on the opening day, .‘‘ cannot conceal from 
themselves that it will be very difficult for them to 
maintain and administer the Laboratory for the 
amount annually allowed by the Treasury.” Lord 
Rayleigh was sorry that they had already tried the 
patience of the Treasury sorely, and yet it was 
necessary to meet the present deficiencies. The 
Prince of Wales did not expect to find the Govern- 
ment inclined to spend more money for the pre- 
sent, and everybody knows that the Chancellor of 
the Exchequer will have a severe task for some time 
to come. Private munificence must step in then, 
though we certainly hold that the support of this 
new establishment has the strongest claims on the 
national purse. Private munificence has already 
done a good deal. Sir Andrew Noble has installed 
a number of electrical ovens and presented a com- 

rator and a measuring machine. The Drapers’ 

ompany will bear the expense of a Lorenz appa- 





ratus. Messrs. Willans and Robinson are providing 
apparatus for testing steam-pressure gauges and 
indicators. Dr. I. Roberts has given a fine spectro- 
scope ; certain firms supply tools and machinery on 
advantageous terms; Mr. J. Stead has assisted in 
reparing everything for the work of the Alloys 
Scenes Committee, which Dr. Carpenter and 
Mr. Keeling will take up; other friends have sent 
valuable books. The Prince was enabled to make 
two very pleasing announcements. The Institution 
of Naval Architects, he was glad to say as a sailor, 
will put down an experimental tank for experi- 
ments on ships’ models on the method introduced by 
Froude ; and Messrs. Armstrong, Whitworth, and Co. 
have just promised a donation of 10001. This is most 
satisfactory. But, His Royal Highness added, it 
will be a long while before the experimental tank 
will bring in fees, and meanwhile the heavy work- 
6 ere connected with it will have to be borne. 
ees will come in, and have come in, from other 
departments as well. The Kew Observatory tested 
29,184 instruments in 1901, and those tests figure 
in last year’s balance sheet as a profit of 28751. But 
that cannot relieve the Director and the Executive 
of their anxiety. The director is anxious to under- 
take any work which will assist in strengthenin 
the bonds between science and practical life, an 
in making the advances of science available for the 
nation. The Prince of Wales hoped that other 
firms would soon follow the good example set by 
Messrs. Armstrong, Whitworth and Co. We trust 
so too. Is this country to be beaten by the 
Continent and the United States in this respect ? 
The country has heavy burdens to bear, nobody 
forgets ; but it also enjoys a period of great in- 
dustrial and commercial prosperity which has come 
on slowly and steadily, and is not likely to vanish 
rapidly, therefore. The industrial barometer stands 
high. It will be the manufacturer’s and trader’s 
own interest to help liberally to keep it high, and 
supporting the National Physical Laboratory wil 
be one of the best means to attain that end. 





AUTOMATIC BLOCK-SIGNALLING IN 
AMERICA, 

THE subject of automatic block-signalling is one 
of the most important to railway engineers at the 
present time. During last year the number of 
miles of railway in America controlled solely by 
automatic signals reached a total of 3347, the 
figures for the previous year being less than 2300 
miles. This high rate of increase shows the ten- 
dency of eaeiney potions and the matter is being 
followed as keenly in this country as it is on the 
other side of the Atlantic. 

The use of automatic signals on railways is not 
new: a method of controlling traffic by this 
means was in practical work as far back as the 
early seventies. No t advance was made, 
however, until about the year 1883, when the pos- 
sibilities of electricity in connection with signal 
operations became apparent. Since then it would 
seem that automatic block si ing has practically 
become standardised so far as pede agra. powers 
employed are concerned ; practically all automatic 
signals now being installed depend upon electricity 
alone, or upon a combination of electricity and 
compressed air for their actuating power. 

e questions which have been most: debated 
upon lately are: whether the disc or semaphore 
type of signal is better, and whether the signal 
should be arranged to work on the “ normal clear” 
or the “‘ normal danger” principle ? 

In connection with the first, it would seem that 
the majority of railway engineers are in favour of 
the semaphore signal. It is the type which is most 
easily seen, and most certain in its indications, 
and although somewhat more expensive to instal 
and operate, it possesses advantages which more 
than offset the slight excess of costs. Heavier 
trains and higher rates of speed require signals of 
the greatest visibility. In earlier years the sema- 
phore signal was found to be more unreliable in 
its action than the disc signal. This has been 
gradually changed, and the semaphore signal of 
to-day is practically perfect mechanically. The 
engineer of signals of the Pennsylvania Railway 
reports that throughout the severe snow and sleet: 
storms of this winter the electro-pneumatic signals 
have all, without exception, worked continuously 
and correctly. Considering that last month over 
ten miles of telegraph and telephone circuits on 
the New York division of the line were rendered 
inoperative from this cause, the reliability of the 
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the various manufacturers of y 


throughout of the Westinghouse electro-pneumatic 
type, is very evident. The signals used are, 
for the most part, of the semaphore form ; one of 
the old objections to this form was the readiness 
of the signal arm in snowy weather to freeze into 
one position. That defect is not found with 
modern semaphore signals, and several railways 
in the United States have now abandoned the 
automatic disc in favour of the automatic sema- 
phore. 

The second question— ‘‘normal clear” versus 
‘* normal danger ’—is one which would appear also 
to be approaching a definite settlement. Of the 
forty-two railway systems in America working 
with automatic signals during last year, some 
seven or eight only were using the ‘‘normal danger” 
method. This seems to indicate clearly that the 
‘*normal clear” arrangement is most favoured by 
American engineers. The **normal clear” system 
is advocated by the manufacturers of the Westing- 
house electro-pneumatic signalling apparatus, and 
the fact that in automatic as well as in non-automatic 
electro-pneumatic signal work, this system is so 
largely used, speaks well for the popularity of the 
** normal clear” system. Advocates of the ‘‘normal 
danger” system claim that the chances of a false 
signal indication being given are more remote with 
the ‘‘normal danger” than with the ‘‘ normal 
clear.” But practice has shown that the cases 
where automatic signals have shown false indica- 
tions do not exceed one per million operations. 
Such a remote possibility does not need to be 
guarded against by the additional apparatus 
required for ‘‘normal danger” working, which 
augments the chances of breakdown and introduces 
faults difficult of detection. 

Several American railways have in consequence 
abandoned ‘normal danger ” for ‘‘normal clear” 
working after extended trials with the former 
system. The Delaware, Lackawanna, and Western 
changed from the ‘‘ normal danger” to the ‘‘ normal 
clear” after extended practice with both. On this 
line some 160 miles of track are already controlled 
in this way, and at the present time electro-pneu- 
matic automatic signals are being installed on a 
further 190 miles of the railway. The Pennsyl- 
vania Railway has used the electro - pneumatic 
automatic block system for years past, and is still 
extending its application ; the present installation 
covers 210 miles of track, and some 50 miles more 
are now being equipped. 

The automatic signal, worked solely by electri- 
city, has lately come very much to the front in 
America. This type of signal has the advantage 
of being self-contained, the cells and the electric 
motor being placed in a well at the base of the 
signal post. Some 2000 of these are installed, or 
in course of erection, at the present time. Recent 
orders include that of the Chicago and Alton Rail- 
way, who, it should be mentioned, are changing 
from ‘‘normal danger” to the ‘‘normal clear” 
electric semaphore signal. 





THE MANUFACTURE OF CYANIDES. 

INCREASING interest attaches to the manufacture 
of cyanides at the present time, mainly from two 
distinct standpoints, which, briefly stated, are the 
greatly-extended application of the potassium salt 
in goldmining and the recovery of cyanogen com- 
pounds from the spent oxide uf gasworks—a material 
which contains them in varying forms and amounts. 
Of the use of potassium cyanide in the extraction 
of gold we do not propose to say anything—at least, 
as regards the rationale of the process—as there is 
nothing much to say that would have the impress 
of novelty. It is rather with the preparation of 
this and other important cyanides that we are con- 
cerned to-day, the amount of attention which 
manufacturing chemists and gas engineers have of 
late years given to the sul ject seeming to denote that 
some general considerations and remarks on the 
present position would not be without interest to 
those whose a with this particular field 
of research and industry is academic rather than 
practical and up-to-date. 

Although carbon and nitrogen, the two elements 
of which cyanogen is composed, do not unite even 
under the influence of the electric spark, the com- 
bination is effected when certain nitrogenous bodies 
are heated with an alkali. This is the old commer- 


cial method, though potassium cyanide can also be 
formed by passing a current of nitrogen over a 
heated mixture of carbon and potash. For many 





altogether by the method mentioned above, the raw 
material commonly used being hoofs, clippings of 
hides, waste wool, &c., the salt usually on being 
the ferro-cyanide of potash, this being obtainable 
pure more easily than is the deliquescent potassium 
cyanide. As we have indicated above, however, a 
complete change has come over the cyanide manu- 
facture, and the utilisation of the spent oxide of the 
—— is now carried out on the large scale 
th by firms who buy up the oxide for the pur- 
pose and by corporation gasworks who work up 
their own oxide. The ferro-cyanide of potassium 
is the salt commonly made, and up to recently 
large quantities of this were used for the sae 
tion of potassium cyanide. This procedure has, 
owever, of late undergone a change owing to the 
manufacture of potassium cyanide from the sulpho- 
cyanide by a patented process of the United 
Alkali 8c I This process enables the salt to 
be produced at a cheaper rate, and it is difficult 
when we look at the current market prices to see 
howthe manufacture from ferro-cyanide can be made 
to pay. The ferro-cyanide is quoted at 54d. per 
pound, and to-day potassium cyanide is down to 
about 9d. per pound, though it is not long since it 
was sold at 2s. per pound. At this latter figure 
the old method of manufacture was right enough, 
but the margin between 54d. and 9d. is not great 
enough to recommend the business as a paying one. 
Of course, the potassium cyanide is not the only 
cyanide salt in demand, as the textile industries 
absorb a good deal of the ferro-cyanide, and, of 
course, Prussian blue is a manufacture of import- 
ance. It is a point, however, to consider whether 
the activity now displayed in recovering cyanides 
from spent oxide may not cause a glut in the market 
and still further depress the price of the products. 
Among the gasworks now producing crude ferro- 
cyanide may be mentioned Birmingham and 
Edinburgh, and one or two of the large tar-dis- 
tilling concerns are the principal other producers. 
These latter buy their oxide from the various 
gasworks, the price paid being regulated by the 
amount of cyanides contained—a figure which is 
extremely variable. Up to recently this oxide 
was generally burnt by sulphuric acid makers, 
the residual oxide of iron being used as an iron ore. 
Of course, a large amount is still utilised in this way, 
as it is only that which contains a high percentage 
of cyanogen that finds a ready sale for anything 
but acid-making purposes. When the gas com- 
pany works up its own ammonia for sulphate and 
makes its own vitriol, it becomesa question as to what 
is the best policy in disposing of the spent oxide— 
whether to utilise it as the raw material of the 
acid manufacturer or to sell it to the cyanide makers, 
if, indeed, it is not worked up for cyanide on the 
spot. Such questions, however, must be considered 
in the light of the special circumstances surround- 
ing each case, and no good would be done by 
attempting to lay’down any fixed rule. Where 
other sulphur compounds can be cheaply obtained, 
and the spent oxide is rich in cyanides, it would 
probably pay’ best to wash the oxide for cyanides or 
sell it for this purpose, but it is easily conceiv- 
able that conditions might exist which would 
make it more expedient to sacrifice the cyanides 
and to use the sulphur. The cyanides in the 
spent oxide do not exist in any simple or 
single form; they take various shapes, from 
ian blue to ammonium sulpho-cyanide, and 
their determination is not a matter to be under- 
taken lightly by the tyro. When the oxide is 
used for acid-making, the cyanides, in whatever 
form they exist, are converted by combustion into 
carbonic acid and free nitrogen, the sulpho-cyanides 
of course yielding sulphurous acid in addition. 
Although the purifiers take up a good deal of the 
cyanogen in the crude gas, yet a certain amount 
~— into the gasholder; indeed, it has been 
ound that the gas may contain as much as 1 oz. 
of hydrocyanic acid per 1000 cubic feet, a fact 
which goes a long way to explain the corrosive 
action of gas upon metals, leather, &. Methods 
have been proposed, and to some limited extent 
adopted, to extract the cyanogen compounds from 
ven gas by the use of rotatory washers placed at 
the outlet of the tar extractor ; but eee. we are 
open to correction, we imagine that the amount of 
— which finds its way into commerce from 
this source is anything but large compared with 
that extracted from the spent oxide, or the various 
special mixtures which are used in place of oxide 
of iron in the purification of gas. Jt will cause no 





* ellow prussi 
and of cyanide of potassium, * the seems cn 
somewhat jealously guarded as trade secrets 
and it is, therefore, by no means an easy matter 
to arrive at any clear knowledge of the existin 
condition of affairs. It is certain, however. that 
there is very little chance of many of the patents 
which have been taken out being worked on 
the manufacturing scale, and this not only from 
apprehended difficulties from a technical point 
of view, but also from the important fact that 
in many patents which have been taken out it 
would not be at all an easy thing to prove their 
validity in a court of law if the claim to novelty 
were disputed. With regard to recent patents, 
that of Grossman seems not to deserve the stricture 
we have just passed, though we are not ina position 
to say whether the confident predictions of the 
patentee are being borne out in the results of 
working. In this patent ammonia forms the 
nitrogenous material, its interaction with an alkaline 
sulphide leading to the direct formation of the 
corresponding alkaline cyanide. A certain amount 
of cyanogen is always produced during the manu- 
facture of black ash in the Leblanc process; but 
despite a good many attempts to recover it, none 
of them have been attended with any degree of 
success. In this short contribution to what forms 
an interesting and not at all unimportant branch of 
our chemical industry, the reasons why we have 
been unable to go into further detail have been 
already referred to ; but, all the same, it is thought 
that even in its state of deficiency and incomplete- 
ness it will prove of some little interest, if not 
value, as a contribution to the contemporary 
literature on the subject. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THe annual general meeting of the Institution 
of Naval Architects is being held this week in the 
Hall of the Society of Arts, under the presidency of 
the Right Hon. the Earl of Glasgow, the President 
of the Institution. The meeting commenced on 
Wednesday morning last at 11 o’clock, an hour 
earlier than the usual time, an innovation that 
was an undoubted improvement. The sittings 
were continued yesterday morning (Thursday) 
when members assembled at 12 o'clock. There 
was an evening sitting at 7 0’clock. To-day there 
are two meetings—the first at 12 o’clock this morn- 
ing, and the second at 7 o’clock in the evening. 


Tue Report of THE CoUNCIL. 


On members assembling on Wednesday morn- 
ing, the first business was the reading of the annual 
report of the Council by the Secretary, Mr R. W. 
Dana. The Council were happy to report the con- 
tinued prosperity of the Institution. The finances 
are ina satisfactory condition, and during the past 
year there was a large gain in membership. The 
year 1901 was marked by several interesting 
events. A summer meeting was held in Glasgow 
last June, a full report of which appeared in 
our columns at the time. A direct outcome of this 
meeting was the formation of a committee to con- 
sider the question of mercantile auxiliaries, as dealt 
with in a paper contributed by Lord Brassey. A 
second committee had been formed to consider the 
possibility of establishing an experimental tank for 
the use of all shipbuilders throughout the kingdom, 
where models of proposed designs could be tested 
for resistance. The members of this Committee 
are at present preparing a scheme for giving effect 
to the resolution unanimously passed at Glasgow 
in favour of establishing such a tank at an early 
date. A small committee had also been appointed 
by the Council to inquire into the question 0 
standardising ships’ calculations ; the Council had 
also joined with the leading technical institutions 
in forming the ee ne Committee. 
Mr. Archibald Denny had been made chairman of 


dealing with standard sizes 


the sub-committee 
for ships’ sections. The report also esse 


the International Engineering Congress, 
in Glasgow last year, when the section devoted 
to naval architecture and marine engineering 
was under the auspices of the Institution, 
the chair being taken by the President. ‘The 
Martell Scholarship is now open to competition, an 
a good number of candidates have applied to com- 
pete. The Gold Medal of the Institution has been 


awarded to Professor Dalby. An invitation from 
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the Schiffbau Technische Gessellschaft to the 
members of the Institution, to take part in the 
summer meeting of the German Naval Architects at 
Diisseldorf next June, has been received by the 
Council and accepted on behalf of the members. The 
Josses sustained by the Institution during the past 
year were next referred to. Amongst those who have 

away are Sir Raylton Dixon, Sir James 
ee Admiral Sir John Edmund Commerell, 
Captain von Sztranyavsky, and Messrs. H. Sandi- 
son and R. Barnard, who were both i lost 
in the Cobra disaster. The testimonial to Mr. 
Holines, to which we make reference later, was 
next mentioned in the report. 


ALTERATION IN THE RULES. 

An alteration in the rules of the Institution was 
next moved by Mr. Morgan, the Treasurer, and 
seconded by Sir Nathaniel Barnaby. The proposer 
stated that no provision was made in the rules of 
the Institution for establishing duties and privileges 
of past-presidents, of whom there were at present 
three living. It was the view of the Council that 
they should exercise the same privileges as were now 
accorded to vice-presidents, so that they might be 
able to sit at council meetings and preside or vote. 
Practically this privilege had always been accorded, 
but it was now desired to formally constitute a rule 
to that effect. The suggestion was carried unani- 
mously. 


Tue PrEsIDENT’s ADDRESS. 


Lord Glasgow next proceeded to deliver an address 
which was of more than usual interest. He com- 
menced by referring to the various questions which 
had been raised in connection with the work of the 
Institution during the past year. In consequence 
of the resolution passed at the Glasgow summer 
meeting, after the reading of Lord Brassey’s paper 
on ‘Mercantile Auxiliaries,” Lord Glasgow had 
sent a letter to the First Lord of the Admiralty 
at the request of the Council, in which it was 
pointed out that the future relations between the 
Government and the owners of fast liners and other 
vessels which are likely to be of use in time of 
war, was a subject meriting careful considera- 
tion. It was suggested that it was most de- 
sirable an inquiry should be instituted upon the 
whole subject by means of a committee com- 
posed of shipowners, shipbuilders, Admiralty 
officers, and members of the Legislature. It was 

inted out that unless there is some undertaking 

tween the State and the owners of fast liners and 
other desirable vessels, binding their ships to State 
service, these vessels might be found in the hands 
of an enemy at the outbreak of war. With reason- 
able inducement, shipowners would set themselves 
to make their vessels suitable for war purposes, and 
by these means the Navy might be considerably 
strengthened without adding to the expenditure 
on cruisers as distinct from heavy fighting ships. 
It was considered by the committee not prac- 
tically possible adequately to protect a vast 
commerce with regularly built vessels of war only, 
and all the leading maritime powers had con- 
sequently found it necessary to create a reserve of 
cruisers, After the despatch of this letter Lord 
Glasgow had an interview with the First Lord of 
the Admiralty, and the address stated that the 
President had every reason to believe that the 
subject was receiving very careful consideration 
with a view to something being done in the 
direction advocated by Lord Brassey. 

In regard to the other proposal brought forward 
at the Glasgow meeting—viz., the establishment of 
an experimental tank for the use of shipbuilders— 
® Committee had been formed to consider the 
question. They applied, in the first instance, to the 
Admiralty to see if it would. be possible, before 
seeking the desired accommodation elsewhere, to 
extend the use of the existing tank at Haslar, so 
that it might be made available for private ship- 
. Iders, as in the case of the Government tanks at 
to abington, Spezia, and St. Petersburg. In reply 

this, it was stated that though the Admiralty 
eympathised with the movement, it was impossible 
eo to the request, as the tank was already 

Y occupied upon naval work. The Committee 
ving considered various proposals, came to the 
ee that a suitable site might be found at the 
erp Physical Laboratory at Bushy House. This 
offer many advantages : it was conveniently 


hear the Metropolis, there was an established 
| close by, and there was a highly- 
technical staff. Above all this there was a 


Power station 
trained 








Board of Management of the highest standard, 
entirely unconnected with any commercial indi- 
vidual enterprise, and whose presence would, in 
itself, guarantee the treatment in strictest. confi- 
dence and impartiality of all questions submitted 
to them. The Committee therefore approached the 
General Board at the National Physical Laboratory, 
asking them if they would favour the proposal 
of establishing a tank in the grounds, provided 
a sufficient sum was placed at the disposal of the 
Board to build and. equip such a tank and acces- 
sories ; the responsibility of maintenance to rest 
with the Laboratory Board, and the Council to 
retain a voice in the management of the tank 
to the satisfaction of the Institution. The reply 
of the General Board of the National Physical 
Laboratory was entirely favourable. They agreed 
unanimously and cordially to accept the proposal 
of the Council of the Institution, and it now 
remained, Lord Glasgow said, for members of the 
Institution to come forward and give that financial 
support to the scheme which would render their 
suggestion a substantial reality. 
he address then turned to the returns of 
mercantile Beem launched in the country during 
the year, a steady growth over past years being 
shown by the figures quoted. The 639°vessels 
in the mercantile marine launched during the year 
in the United Kingdom have aggregated 1,524,739 
gross tons, an increase of 5% per cent. on the 
revious year; 41 vessels were built for the Royal 
avy, of a combined tonnage of 211,969; this 
represented 10 per cent. in excess of the largest 
previous year, which was 1898. Although the 
total tonnage under construction at the close of the 
year was 7 per cent. in excess than the correspond- 
ing amount for the twelve years before, the Presi- 
dent could not help pointing out that other nations 
were entering the lists, and were straining every 
nerve in the great struggle for the markets of the 
world. Germany, France, and the United States 
were taking advantage of every advance in scien- 
tific research, utilising all improvements that came 
forward in labour and time-saving devices to out- 
strip usin the race. The effect of bounties was re- 
ferred to, but whether this apparently uncalled-for 
assistance of an industry that shows every sign of 
increased vitality will not in the end defeat its own 
object, remains, the address said, for the future to 
prove. In any case British shipbuilders will do 
well to keep before them the ever-present need of 
thought and effort, and of improved methods un- 
hampered by custom or conventionality. 

The foreign returns for shipbuilding were next 
referred to, after which the President mentioned 
the marine engineering branch of the subject. The 
two reports of the Admiralty Water-Tube Boiler 
Committee were, he said, engrossing the attention 
of engineers. The second report contained full details 
of some of the most elaborate engine trials ever made 
with vessels of war. Whatever might be the result 
of the investigation, the details of machinery per- 
formance will be of the greatest value to marine 
engineers: as the report had been published ver- 
batim by the technical Press. The President con- 
sidered it hardly necessary to enter into the details 
of the subject. He would, however, point out that 
whatever might be the respective merits of the 
shell boiler and the water-tube boiler, or of dif- 
ferent types of the latter, the navies of the world 
had definitely decided to adopt the newer type of 
steam generator in some of its many forms. In 
machinery afloat the changes being made were 
chiefly in details of construction. One of the chief 
matters of interest was the steam turbine, which 
had undoubtedly proved itself a practical marine 
motor. The —— of liquid fuel for generat- 
ing steam had been a good deal canvassed of late. 
It was, however, rather a commercial, or economic, 
problem than one of engineering difficulty. 

The equipment of shipyards was next referred 
to, more especially in regard to the application of 
electric power ; after which the retirement of Sir 
William White and the appointment of his suc- 
cessor, Mr. Philip Watts, were dealt with in 
suitable terms. The Address gave a list of the 
inquiries which had been conducted by the 
Admiralty during the past year. These included 
the investigation of the Boiler Committee, already 
referred to, those of the Destroyer Committee, the 
Ships’ Subsidy Committee, Mr. Arnold-Forster’s 
inquiry into past delays in construction, and 
Vice-Admiral Fane’s inquiry into the organisation 
and work of the Constructive Department of the 
Admiralty. This was followed by a brief epitome 





of those features in the Navy Estimates of more 
especial interest to the members of the Institution ; 
the creation of the new Scout class was referred to, 
and the equipment of hospital ships. 


TESTIMONIAL TO Mr. GrorcE Homes. 


The next business was the presentation of a testi- 
monial to Mr. George Holmes, who for twenty-two 
years acted as Secretary to the Institution. On Mr. 
Holmes’ retirement a subscription was set on foot, 
and this had met with a very cordial response from 
the members. The Council of the Institution had 
determined to offer to the late Secretary a hand- 
some tazza, which had been designed and executed 
by Mr. Gilbert Marks at the Council’s request, and 
formed a most admirable example of the silver- 
smith’s art; besides which there was a cheque for 
1000 guineas, the result of the subscription. With 
these was presented a very handsome and artistic 
illuminated address, in which the services of Mr. 
Holmes were set forth. It was stated that the 
present prosperity of the Institution was due in no 
small degree to the ability the late Secretary had 
displayed in the discharge of his duties. In 
ma vy Pag S arsieneyganer Lord Glasgow said he was 
afraid Mr. Holmes would have to listen to a great 
deal of praise, though none of it would be more 
than was deserved ; for his own part he could not 
imagine a man more happily fitted for the position 
of secretary than Mr. asta The Institution 
had been indeed fortunate in securing such a 
successor to the office as he who now filledit. But 
members know of Mr. Holmes from long experi- 
ence, and for years had put a trust in him which 
had never failed. The late Secretary had gone to 
take an honourable position under the Crown in his 
native country, and none knew better than members 
of the Institution of Naval Architects how well he 
would fulfil any duties that might fall to his lot. 

Mr. Holmes, in returning thanks, said that the 
words of the address and those which the Presi- 
dent had just uttered were all too generous an 
appreciation of any services he might have rendered 
the Institution or duties he had discharged. They 
made it, however, a very pleasant thing for him to 
come once more amongst a friends. And, although 
it was, perhaps, the most difficult task ever set him 
to return thanks, it was one of the pleasantest. 
It had been said that the success of the Institution 
was due in some measure to his efforts. The true 
reason of its success was that it met a great 
national need. Who could think of England with- 
out her ships which carried her manufactures to the 
ends of the world and brought back commerce from 
everycountry ? It was the members of the Institution 
of Naval Architects who made these perfect ships 
possible, and thus laid the foundation of that com- 
merce upon which England’s greatness is based. 
He would like on this, perhaps, the last occasion on 
which he would address the Institution, to say one 
word about the ability of those who had assisted 
him on the staff during his tenure of office. It 
was a pleasure to him to know that in his successor 
the Institution had secured the services of one who 
would most ably carry on the work. 


THE Gotp MEDAL. 


The next business was the presentation of the 
Gold Medal of the Institution to Professor W. E. 
Dalby, M.A., B.Sc., for his very valuable paper 
on the ‘‘ Balancing of the Reciprocating aes, | of 
Engines.” The Medal was presented by the Pre- 
sident to Professor Dalby in person. A premium 
of books had also been awarded to Captain G. W. 
Hovgward, of the Royal Danish Navy, for his 
paper on ‘‘The Motion of Submarine Boats in 
the Vertical Plane.” 


TorpEDO-Boat DESTROYERS. 


The first paper on the list was then taken. This 
was a contribution by Mr. Sydney W. Barnaby on 
‘*Torpedo-Boat Destroyers.” As we print this 
paper in full on another page, we will at once pro- 
ceed to the discussion. 

Mr. A. F. Yarrow was the first speaker. He 
complimented the author on the interesting paper, 
which contained much valuable matter. To deal 
fully with the subject would mean a book rather 
than a speech, and he could, therefore, only touch 
on a few of the more salient features brought 
forward. The elasticity of the structure was one 
of the most important matters that had to be con- 
sidered. Under blows from the sea the hull gave, 
otherwise it would soon be destroyed ; . but though 
elasticity was necessary, it was desirable it should’ 
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be uniform. If the movements set up were con- 
centrated mainly in any one part, the metal there 
would get fatigued, and that would be a point of 
weakness. In making the calculations for strength 
theyshould consider an elastic body, and therefore an 
increase in section might localise a place of weakness ; 
as an illustration he would imagine a clock spring. 
If a hole were bored through, it would be weakened at 
that place; but if the metal were thickened, it would 
also localise the position at which it would be likely 
to give way. In the case of the destroyer, buckling 
of the deck was one of the most important things 


that had to be taken into consideration, and here it 


was that the need for good workmanship was very 
apparent. If a plate were subject to tensile 
strength, it would not be affected if it were not 
quite flat ; but if it were subject to compression, an 
initial weakness would be set up, and buckling 
would result. Mr. Barnaby had illustrated a 
method of joining stringers, and had shown how a 


plate was joggled to make the joint, which he had | poses 


indicated was a bad method. Mr. Yarrow agreed 
with this; in fact, he could not understand any 
shipbuilder making a joint of that kind by jog- 
gling ; bending the plate in that way was to starta 
buckling effect. It was equivalent to making a 
nick ina bar that was subject to tension. His own 
practice was to make the joint by a double-butt 
strap. He was very glad Mr. Barnaby had drawn 
attention to the necessity to care in flattening 
plates ; that was of the utmost importance, espe- 
cially in thin plates, subject to compression, and 
needed very skilled labour to carry it out. In 
regard to the plating over the boilers, it was 
well known that the heat would be likely to 
expand the plates, and they would not, there- 
fore, be in a good condition to stand a com- 
pressive stress; in fact, he thought the struc- 
ture would be stronger if the plates were left 
out altogether. In re to what had been said 
about the value of good workmanship, a very prac- 
tical proof of this might be found in the rates at 
which underwriters were prepared to accept insur- 
ance risks for destroyers. They varied from 6s. 8d. 
as the lowest rate for some builders to two guineas. 
That was an indication of what very practical 
people thought on the value of good workmanship 
and attention to details. In conclusion, Mr. 
Yarrow said he was glad of the opportunity of 
expressing his firm conviction that torpedo-boat 
destroyers with the a scantlings are of ample 
strength to ensure the safety of those on board in 
any weather if skilfully handled, provided the 
workmanship was exceptionally good and that 
proper attention was given in the design to those 
details which are so essential in vessels of light 
construction. Any further material put into the 
structure of the hull would only tend to reduce 
the speed and usefulness of this class of vessel, 
without any corresponding a 

Mr. J. I. Thornycroft said the subject was 
rather a difficult one to discuss in view of the 
fact that it was being made the object of an inquiry, 
and he would not therefore go into the details of 
construction. Speaking generally, he would say, 
however, that it was of the greatest importance that 
builders should not be handicapped by restrictions 
and forced to build vessels that would not answer 
the purpose for which they were intended. He 
considered that more risk must be allowed in these 
vessels than in crdinary ships, and that it was 
useless to ask for more thana fair chance of safety. 
The vessels formed an admirable school for training 
of young officers, and it would be foolish to legislate 
so as to put them out of existence. 

Admiral Sir N. Bowden Smith disclaimed any 
knowledge of building of destroyers, nor could he 
claim to have had experience in handling them, as 
they had come into use at a period when he had 


attained a rank beyond that at which such craft| agreed 


would fall to his lot. When, however, he was 
commanding at the Nore, he had come to the con- 
clusion that destroyers were too frail. After a 
three-weeks’ cruise they hardly ever came into 
port without damage to the hull. The slightest 
collision between them—the running against a 
buoy, or by rubbing against the wharf—and they 
would be damaged. Another reason for failure 
was the high power that was in them. In the old 
days, when a ship met with a heavy gale she had to 
lie to because there was no help for it. Vessels 
had small power, and it was the only way they 
could battle against the elements. With the 
high power of the destroyers there was great 


temptation to subject the vessels to excessive 















Proserpine. 
weather than the larger craft. Another run had been 
made in very bad weather with the same result. 


strains. The Cobra was making for port when she 
foundered. If she had laid to, no damage would 
ed that destroyers were 

rfectly seaworthy, and could make long voyages. 

e remembered on the South American station 
some torpedo-boats coming into Monte Video ; they 
had sailed across the Atlantic with their propellers 


have occurred. He 


unshi 


Pear 


Dr. 
subject very 


The speak 


ence. So far as he had heard, the 


against buckling. 
the deck against buckling. 


would enable this to be carried out. In conclusion, 


he would say that it would be preferable to add to 
the strength by attention to details rather than by 


increasing the thickness of plating. 


Mr. James Hamilton said that every ship was 
strong enough for some work, though it might be 
weak in certain conditions ; ships were like engines 
or cranes—they should not be overloaded ; what 
was necessary with all classes of vessels was to 
determine their safe conditions, and not to try them 


too high. In war, of course, risks would be run. 


Admiral Sir E. Freemantle sympathised with 
Mr. Thornycroft and Mr. Yarrow in what they 


had said about the strength of the craft they had 
been so successful in producing. 
destroyers had been overtried. It was not judi- 


cious to put a racehorse to drag a wagon, and that 


rinciple might be observed in regard to torpedo- 
t destroyers. He hoped the Admiralty would 


not insist on sacrificing everything to building 
destroyers which would be absolutely safe to keep 
the sea in all weathers, otherwise they would not 


have destroyers at all. 
Admiral Morant said he would like to add his 


testimony. He had ason in the Service who was 
in command of a destroyer. 


She had to go to 


Halifax in a heavy gale, and was convoyed by the 
She had, however, made better 


Admiral Henderson with Admiral Free- 
mantle that the limitations of the destroyer were 


not appreciated. He gave an instance in which a 


destroyer had to claw off a lee shore in a typhoon, 
which she did successfully. There was, however, a 
good dealof leakage at the bowsthrough water coming 
in at the seams under the heavy blows of the seas. 

In reply to the discussion, Mr. Barnaby said 
that he was gratified in obtaining the views of 
naval officers, which were all reassuring. The 
boats as now existing, if carefully built, would, he 
with Mr. Yarrow, stand the stresses of 
weather that were to be met with. If they were 
not driven hard through the seas in bad weather, 
leakage would not occur. Dr. Elgar was right in 
saying that the bottom plating was more stressed 
than the deck, but the latter was less designed to 
stand compression. If boats were well built, they 
could do with a lower factor of safety. He referred 
to two torpedo-boats, built by Messrs. Normand, 
which had made 314 knots. If destroyers were to 
catch these craft, they must not be overweighted 
with too heavy a structure. 


STRESSES ON SHrps’ PLatING. 


A paper by Mr. Ivan G. Boobnoff, of the Imperial 
Russian Navy, on ‘‘ The Stresses ina Ship’s Bottom 
























said that the author had treated the 

judiciously. It seemed now to be 
accepted that destroyers had failed in some way ; 
but designers and builders never heard, after these 
vessels had left their yards, of structural weakness 
from the Admiralty, and it was only during the 
last few months that any hints of the kind had 
come to their ears. The boats were designed for 
special work, everything was sacrificed to speed, 
and it had not been asked that they could keep the 
sea in all weathers. Contractors would have hesi- 
tated to submit them for complete seagoing pur- 
er was surprised, indeed, that 
they came out as well as they did, and he doubted 
whether anyone would have predicted their excel- 
lent performance from the calculations; but in these 
matters it was only possible to judge by experi- 
defects 
of struttural weakness were confined to the 
decks. He, like Mr. Yarrow, was surprised that 
the joggle joints should be used. Calculations 
showed, however, that it was not the top part of 
the boat that was weak structurally, but rather the 
bottom. The deck, however, was not supported 
If greater weight of material 
was put in, it should be put into the bottom ; but 
additional attention should be paid to strengthening 
ith a high-tensile 
steel he would suggest that the riveting should be 
increased with advantage, and the double-butt strap 


He thought 





Plating due to Water Pressure” was nex 
This we print in full on another page. —_— 

The discussionon Mr. Boobnoff’s paper was 
opened by Dr. Elgar, who said that the author had 
referred to a paper which he, the speaker, had read 
before the Institution in 1893. Fe would point 
out that on that occasion he gave his view that the 
solution to the problem under discussion did not 
appear to be possible by any means of investigation 
then known. The mathematics were extremely 
difficult ; figures were given by the author as to 
stresses; but the most important part was that 
in which the author referred to the thickness 
of the outer shell-plating of a large battleship, 
in which he said that ¢ equalled 3 in. (this 
should, however, be 12$ twentieths), and with a 
space between the transversal frames 2 a equals 
48 in. The admissible pressure is approxi. 
mately equal to 24 ft. of salt water, and is 
almost independent of the space between the longi- 
tudinal frames if this space is 8 ft. or more ; there. 
fore in still water the draught of the ship being 
25 ft. to 26 ft., the pressure approaches to the 
limiting one, whilst the maximum tensicn amounts 
to about 8 tons per square inch. Commenting on 
this passage, Dr. Elgar pointed out that the pressure 
should be equal to a head of 28 ft., and not 25 ft. 
to 26 ft., and that also in smooth water. Such 
facts as these would make naval architects pause 
before they would accept the views put forward as 
an accurate solution. 

Professor G. H. Bryan remarked that the author 
had referred to the paper which he had contri- 
buted to the Transactions of the Institution in 1894 
on the theory of thin plating. It was difficult, he 
said, to apply the reasoning in regard to thin 
plating to the thicker plating used in ships. He 
would point out, however, that if investigation did 
not agree with practice, that was no reason why the 
inquiry should be abandoned, but rather it was an 
incentive to find out in what respect the differences 
arose. The author had gone a step further in 
taking both tensile and bending strains into 
account simultaneously ; they knew that both must 
exist at one time. In the paper certain postulates 
were adopted ; for instance, the rectangle of finite 
sizes, but the speaker doubted whether the 
author’s postulates could be admitted. There 
was an objection in applying the reasoning in re- 
gard to the. effect of the corners of the rect- 
angle, and in considering this a remark made that 
morning by Mr. Sydney Barnaby would occur, in 
which he had said that adding material might 
weaken a structure. In this way the addition of 
the corners to.the plate would prevent them being 
bent without tensile stresses being set up ; for this 
reason he wa3 doubtful as to the author’s postulates. 
In considering the subject mathematically, what the 
investigator would need to know would be the shape 
of the plate when distorted by pressure. He would 
suggest a way of finding this out experimentally, as 
the mathematics were so difficult. He would pro- 
pose to take the rectangular plate and attach to it 
at given distances a a number of small mirrors, 
which would reflect light. He would then distort the 
— and measure the effect by means of reflecting 

ms of light from the mirrors on to a surface, this 
principle of working was known in connection with 
the useof galvanonteters. Then by an easy piece of 
integration the displacement could be found and the 
stresses calculated, a contour map being drawn. 
The value of this experiment would not appear so 
great, perhaps, when approaching the question from 
a practical standpoint as from a mathematical point 
of view. He would invite some of the members 
of the Institution to solve the problem in this way 
on the ground of a great difficulty in getting 4 
mathematical solution. ; . 

Mr. Bruhn thanked the author for dealing with 
the problem in the right way. It always app 
a difficulty how it is that frames in warships could 
be a so far apart, but no doubt a correct 
method should be devised for proper spacing, 
especially in vessels of new design. He woul 
point out that the 48 in. spacing applied to warship 

ractice, and he discussed the result of placing 

-bars between the floors. 

Professor J. H. Biles had in mind the same 
opinion as Dr. Bryan, that the results were 
startling and should be tested by experiment. 
When Dr. Bryan’s paper was read a few years 
ago, he believed Lloyd’s undertook to carry out cer- 
tain experiments. He was under the impression 
that these were begun, but he did not think they 
were completed; at any rate, the results had not been 
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made public. He thought it would be a very good 
thing if this investigation were taken up again. 
If the author’s figures were correct, there were 
many ways in which the bottom of a vessel could 
be stiffened. Fifteen or sixteen years ago he had 
had occasion to investigate the question of pressure 
on the structure of light vessels. In order to get 
stiffness he had turned up the edges of the shell 
plates so as to form flanges, and had thus secured 
stiffne:s similar to that which would be obtained by 
the use of Z-bars as suggested. Probably the 
reason that warships could have longer spacing 
between the frames than merchant ships was the 
additional length of the former. It might also be 
that in long warships, like the Powerful and the 
Terrible, the sheathing gave some support, and that 
might be taken as an additional reason for sheathing 
ships. 

At the conclusion of the discussion on Mr. 
Boobnoff’s paper the meeting adjourned. 


THE ANNUAL DINNER. 


On the evening of Wednesday, the annual dinner 
of the Institution was held in the King’s Hall of 
the Holborn Restaurant, under the presidency 
of the Earl of Glasgow. There was present a 
number of distinguished guests, among them 
several naval officers of high rank. The dinner was 
well attended, and the proceedings passed off most 


satisfactorily. Perhaps the most striking feature |’ 


of the evening was a speech made by Lord Charles 
Beresford in proposing the Mercantile Marine. 
The gallant Admiral said that one of the first 
things that struck him in regard to the mercantile 
marine was the need for its adequate protection 
in case of war. He had determined to take up the 
subject of naval efficiency, or, as he put it, he was 
going to “turn up his sleeves” on this matter. 
He proposed to visit the large towns of the king- 
dom and try to stir up the people to the im- 
portance of the subject. He would try to induce 
people of position in the country to insist that his 
statements should be investigated, and if they 
proved to be unfounded that he should be 
court-martialled out of the Service. It is evi- 
dent that Lord Charles Beresford has made 
up his mind to an effective campaign on this 
subject, and we heartily hope that he may, as he 
says, arouse the country to a sense of the import- 
ance of this matter. There is no doubt that 
through maladministration, which is the effect of 
an antiquated system—in itself, perhaps, vicious 
in its exception—the country does not get nearly 
the full value for what it pays for the Fleet. Lord 
Charles Beresford promises to do a good work, and 
all patriotic citizens should support him heartily in 
his endeavour. 


THurspay’s PRoceEDINes. 

Yesterday (Thursday) there was a morning sitting, 
which was adjourned for luncheon, and resumed 
in the afternoon, at which two papers were read 
—viz.: ** Liquid Fuel for Ships,” by Sir J. Forte- 
scue Flannery ; ‘‘The Navipendular Method of 
Experiments as Applied to some Warships of Dif- 
ferent Classes,” by Captain Russo. At the evening 
sitting three papers were down for reading, as 
follow: ‘The Straining Forces in Crankshafts,” 
by Professor S. Dunkerley ; ‘* Torsional Vibrations 
of Shafts,” by Mr. Giimbel ; and ‘‘ Improvements 
in Propeller Shafts,” by Mr. A 8. Younger. We 
shall deal with these papers and the discussions 
on them, as well as the proczedings of to-day, in 
our next Issue. 








NOTES. 
German Liners’ Speep Contest. 

Two of the high-speed German liners have just 
finished splendid performances on the Atlantic, 
while British shipowners look on. The Kronprinz 
Wilhelm, on which Prince Henry of Prussia crossed 
to New York, left the other side three days 
before the Deutschland, on which the distinguished 
German Prince made the return voyage ; and 
although _we are told steamships never race, 
even against time, the captain and officers of 
each of these vessels had probably no serious 
objection to the making of a faster run than 
the other. Both trips were most satisfactory, the 
speed being 23} knots, or, to be exact, in the one 
case 23.27 knots, and in the other 23.24 knots. 
This has only once been excelled—by the Deutsch- 
land ; but the most remarkable fact is that on this 
long voyage of 3090 sea miles, the difference in 


speed between those two ships was only 203 ft. 
during each hour of their steaming. It would be a 
rare sight indeed for sportsmen to see these two 
600-ft. ships steaming at this high speed and finish- 
ing an hour’s run, the one only about one-third of 
her length ahead of the other. Both ships were 
built by the Vulcan Company, of Stettin, who are 
now constructing another of a still higher speed ; 
and as the engines of both are almost identical, the 
performance is the more satisfactory. On the voyage 
the difference in the time taken was only 9 minutes, 
but the vessel which took the longer time travelled 
8 miles further, and thus it comes that her speed 
is the shade higher. Here are the exact times : 


es yee 12 hours 47 minutes, for 3090 miles, 


= 23.27 knots. 
Deutschland—5 days 12 hours 38 minutes, for 3082 miles, 
= 23.24 knots. 

But, more important still, the Kronprinz delivered 

her passengers and mails in London within six days 

of their embarkation at New York. The Kron- 
rinz Wilhelm is owned by the North German 
loyd ; the Deutschland by the Hamburg- American 

Company. 


Lonpon’s Exzotric Tramways. 

It was only natural that Mr. J. Clifton Robinson, 
in his address to the Society of Arts, on Wednes- 
day, on the well-worn theme of London’s tubes, 
trams, and trains, should refer to the obstacle 
to progress in the discouragement presented 
to financial enterprise by the shackles and hin- 
drances which legislation has imposed, and by the 
power possessed by vestries and local boards 
to rule out of court schemes of primary im- 

rtance before they can be heard in Parliament. 

e pleaded for a combination of underground 
lines within the busy metropolis and of surface 
lines in the suburbs, but was justified in the 
strictures he made on the unfair treatment of the 
latter, where local authority sanction had to be 
given before Parliamentary consideration, while 
with the former there was always free access to 
the legislative judgment. Mr. Robinson had no 
difficulty in proving the influence for good of elec- 
tric traction. The first five years of the past decade 
added only 34 miles to the total, while the number of 
passengers per annum reached 650 millions : whereas 
with the introduction of the electric system 
the additions of the second lustrum were 200 miles, 
and the passengers grew in numbers to 1000 millions 
per annum, the total now being 1305 miles and the 
passengers 1198 millions. As to the capacity of an 
electric line, there was the striking fact that on the 
16 miles of tramway in West London 2 million pas- 
sengers were being carried per annum per route 
mile against a total of 600,000 on all lines seven 
years ago. Larly in the history of light railways (in 
1896) only one-third of the lines were electrical ; now 
10 out of every 11 miles were so operated. Mr. Robin- 
son pronounced strongly in favour of the overhead 
trolley system, the only possible rival being surface 
contact, which is to be tried at Wolverhampton ; 
but his experience was opposed to it. At Wolver- 
hampton the contact studs must project above the 
paving ; and supposing that undoubted disadvantage 
to all other traffic to be tolerated, he asked how 
the danger of the stud remaining alive was to be 
guarded against. 





THE LATE MR. JOHN HOPKINSON. 

WE regret to hear of the death of Mr. John 
Hopkinson, a well-known engineer, and father of a 
family all of whose members attained eminence in the 
— and contributed to make the name one of the 
oremost in present-day annals. John, the eldest, was 
one of our most distinguished physicists and elec- 
tricians until a sad Alpine accident carried him off 
in the zenith of his career. Alfred, the second 
son, and equally distinguished in mathematics, is 
principal of Owens College; Charles, the third son, 
has taken a prominent part in electrical science, and 
was his father’s partner in the business of consulting 
engineer in Manchester ; Edward, the fourth son, is a 
partner in Messrs. Mather and Platt, Limited ; while 
a fifth son, Albert, has adopted medicine as a pro- 
fession. The father himself occupied a high position 
in the profession and had the respect of the citizens 
of Manchester. Born in 1824, he was educated at the 
Moravian school at Fairfield and at Chorlton High 
School, becoming an apprentice at the age of fourteen 
years, in the Newton Works, of Messrs. Hewes and 
Wren, engineers, millwrights, and machinists, and 
ere he was twenty-five years of age his worth merited 
for him a partnership. His ability soon asserted itself, 





the designing and erection of a mill at Stockport. 
When he was eighteen years of age he was en 
in rebuilding the weaving and spinning mill of Messrs. 
Joseph Thompson and Sons, at Pinmill Brow, Ardwick, 
As a partner he continued to do good work, and was 
much associated with the elder Mr. Wren. When 
Mr. Hewes retired, the firm became Wren, Bennett, 
and Hopkinson, afterwards Wren and Hopkinson. 
In 1881 Mr. Hopkinson retired and devoted himself, 
in partnership with his son, Mr. Charles L. Hopkinson, 
to practice as a consulting engineer. For over twenty 
years he. was a director, and for some time chairman, 
of the Carnforth Iron WE ws © 

For many years Mr. Hopkinson was a member of 
the Manchester Corporation, and did splendid ser- 
vice on several of the committees, where his engineer- 
ing ability was particularly useful. In 1882-3 he held 
the office of mayor with marked ability, and enter- 
tained in January, 1883, the am ors from the 
Queen of Madagascar, affording them opportunities 
of visiting the chief manufactories. He represented 
the heer Pe as a@ governor of Owens College, 
having been elected to that office by the Corporation 
of Manchester in 1879, and regularly re-elected. But 
his interest in the college went much further back 
than the date at which he joined the Court of 
Governors. It was a unique experience when, on the 
foundation of the Victoria University, Mr. and Mrs. 
Hopkinson saw four sons admitted to degrees at the 
same time as Associates of the Owens Coll It was 
a weg ber nema that, although Mr. Hopkinson’s 
health had long given much uneasiness to his family, 
he was able on the day before his death to read in the 
newspapers the account of the complete and brilliant 
success of the Royal visit, and of the high tribute 
paid by so many distinguished men to the college of 
which his eldest surviving son was the academic head. 
Bronchitis, however, prevented him from attending 
the Jubilee celebration ; but it was only on Thursday 
evening that there arose cause for alarm, and on 
Friday morning, the 14th inst., he passed away in the 
seventy-eighth year of his age. 





THE PHYSICAL SOCIETY. 

ArT the meeting of the Physical Society held on March 
14, Mr. S. Lupton, Vice-President, in the chair, a 
paper on “The Thermal Ex, ion of Porcelain” was 
read by Mr. A. E. Tutton. The paper gives an account 
of experiments made to determine the expansion of 
Bayeux porcelain between 0 deg. and 120 deg. Cent. The 
material employed was a portion of the tube used by 
Bedford in his experiments on the ——s of porcelain 
between 0 deg. and 830 deg. Cent. other piece of the 
same tube has also been used by Chappuis in a series of 
determinations by the Fizeau method between 0 deg. and 
83 deg. Cent. The author has worked with an inter- 
ference dilatometer which possesses advantages over the 
Abbe form of the original F'izeau apparatus. The observ- 
ing part of the instrument is separated from the expan- 
sion chamber, and the temperature of the interference 
tripod, and the substance under investigation, which it 
carries, is measured by means of s thermometer bent just 
above the cylindrical bulb, and so arranged that the latter 
lies on the tripod table. The chief advantages over the 
Fizeau ap) tus are briefly: (1) The employment of a 
micrometric method of measuring the position and width 
of the interference bands ; (2) the uss of autocollimation ; 
(3) the employment of C hyd light; (4) an 
arrangement of the thermal cham which readily 
—— an extension of the range to 120 deg. Cent. 

he author has also introduced an aluminium com- 
pensator, a relatively thick disc of aluminium laid on 
the top of the porcelain tube. This overcomes the diffi- 
culty of polishing the porcelain, and affords a field 
of bands instead of an annular ring pce oe ds. 
The mean of three determinations with t specimens 
of material gives the following result for the linear ex- 


pansion: Le = Ly [1 + 10-9(2522¢ + 7.432)]. The 


results |g stowed by the author agree tolerably well with 
those o pose g OE but the constant a is slightly smaller. 
The constant 6 is seven times larger than according to 
Bedford. The discrepancies between the results of Ckap. 
= and Bedford appear to be due to a fundamental real 

ifference, dependent on the interval of temperature for 
which the determinations were made. The increment 
per degree of the co-efficient of expansion of porcelain is 
not a constant quantity, but one which is much larger 
between 0 deg. and 100 deg. than at higher temperatures. 
The supposition of Professor Callendar as to the ano- 
malous ex ion between 0 deg. and 100 deg. appears 
to be well founded. 

The Secre' read a letter from Dr. P. E. Shaw, 
stating that the accuracy of the micrometer readings 
seemed to depend more on the distinctness of the rings 
than on anything else. He asked if the author con- 
sidered mercury or hydrogen light better than sodium 
light, and if the error in the present research was less 


than a. which is supposed to represent the accuracy 


of the Abbe-Fizeau method, 

Dr. Chree expressed his interest in the paper because 
of its bearing on the measurement of temperature by the 
gas thermometer, in which case ib is essential to know 
the coefficient of expansion of the porcelain bulb. He 
did not consider the behaviour of porcelain anomalous, 
because an _— expansion might be expected. In the 





because before he was out of his time he undertook 





case of Jena glasses used in thermometry, he values of a 
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and b determined between 0 deg. and 100 deg. are dif- 
ferent to those obtained when the range is extended 
to 200 deg. Cent. He was surprised at the dif- 
ferences between Bedford and Chappuis and Tutton, and 
said that the evidence was in favour of the instruments 
used by the latter observers. Ib would be epens if 
the author could obtain Chappuis’ specimen of porcelain 
and repeat his experiments between 0 deg. and 80 deg. 

Mr. Tutton, in reply to Dr. Shaw, said that the bands 
were perfectly distinct when using red pee light. 
He did not use mercury light, because of the necessity of 
constantly. heating the tube. 

The Secretary then read a paper by Mr. W. Williams 
on ‘The Temperature Variation of the Electrical Resist- 
ances of Pure Metals and Allied Matters.” In the first 
parb of the paper an attempt is made to correlate the 
periodic variations which pure metals exhibit as regards 
their atomic weights, chemical valencies, melting pointe, 
and electric resistances. If m is the chemical valency, V 
the atomic volume, @ the absolute temperature, T the 
absolute melting point, and c, or V4 }, the constant 
of Pictet’s law, thenc « ™ V9 


TT’ 


where ¢ is the specific 





resistance at 0 deg. Cent. This relation holds for most 
of the metals, but fails for gold, iridium, tin, and 
aluminium, and also for metals of the iron group. The 
temperature resistance coefficients of pure metals are not 
equal to »};, and an expression for the change of resistance 
with temperature has been deduced, which holds approxi- 
mately for many metals, The author also obtains simple 
expressions for the average increment per degree of the 
specific heat of metals, and for the ratio between the 
specific resistances of the solid and liquid states of a metal 
at the temperature cf fusion. 

A paper entitled ‘ A Suspected Case of Electrical Re- 
sonance of Minute Metal Particles for Light-Waves: a 


New Typt of Absorption,” by Professor R. W. Wood, 
was read by the secretary. Experiments on which the 
author has been engaged have led him to believe that he 


has found a new types of light absorption, which it ma: 
be possible to refer to the electrical resonance of small 
metallic particles for waves of light. Metallic deposits 
on g have been produ which are shown by the 
microscope to consist of particles less than the wave- 
length of light, and which by transmitted light 
exhibit colours as brilliant as those produced by 
aniline dyes. The author has sought to explain 
these colours by interference and diffraction, and has 
been forced to accept the hypothesis suggested in the 
title of the paper. The metallic deposits can be obtained 
by heating small fragments of the alkali metals in ex- 
hausted g bulbs, when the vapour condenses on the 
cold parts of the bulbs and forms the films. Ib can be 
shown that the colours are dus to the presence of metallic 
sodium (in the case in which sodium has been used) by 
allowing air to enter the bulb; oxidation takes place and 
the film vanishes. In some experiments the air has been 
allowed vo enter very slowly, and the changes which the 
film undergoes before it vanishes have been examined. 
The particles which form the deposits can be classed 
under three heads: (1) Coarse particles which diffract or 
scatter light and give the bulb a silky lustre ; (2) minute 
particles, very close together, which seguecly reflect those 
wave-lengths absent in the transmit light, but give no 
scattered light; and (3) minute particles far apart, which 
diffuse light of the same wave-lengths as those which are 
to some extent absent from the transmitted light. 

By observing the spectrum of the transmitted light the 
author has examined the changes in colour which accom- 
pany changes in temperature of the films. The paper 

ives an account of the relation between the colour of 
the film and the size and distribution of the — and 
also of the behaviour of the films with rised light. 
Experiments upon the electric resistance of the films have 
proved that they are non-conducting. The author con- 
cludes by stating that at the present stage it is impossible 
to decide either in favour of, or ape the theory of 
resonance. The idea of resonance has proved a usefu 
working hypothesis for explaining some of the pheno- 
mena described in the pe, 
The Secretary read a letter from Professor R. Threlfall, 
drawing the attention of the author to some experiments 
upon the same subject published by him in 1894. Par- 
ticles of gold and platinum were deposited in a liquid 
a sat scattering of light obtained in all cases. ‘The 
polarisation angle was exactly the same as with non- 
conducting particles. Professor J. J. Thomson has shown 
that the peculiar scattering effect is only to be expected 
within very narrow limits as to size of particles. The 
colours observed by Professor Wood should only be 
noticed when the particles have a very restricted size, and 
evidence in favour of or against the author’s theory should 
be afforded by comparing the observed and calculated 
sizes of the particles. The value of the polarisation 
angle of the scattered light observed by Professor Wood 
is evidence in favour of the theory Sane : 

The Chairman pointed out that the experiments had 
probably been rendered difficult by the different colours 
in which the oxides of sodium and potassium can exist. 

The Society then adjourned until April 11. 





Exxcrrio Tramways ror DaRLIneTon.—The general 
a8 gee committee of tho Darlington Town Council has 
yeen considering a report of Messrs. Kennedy and 
Jenkin on proposed electric tramways for the borough. 
The report estimates the cost of a single line on the over- 
head trolley system at 79,209/., while the cost of a 
single and partly double line is seb down at 92,800/., a 
that of .a double line throughout at 104,500/. The engi- 
neers ‘recommend the adoption of the overhead system, 


and the construction of a double line throughout. 


ful | to the sharehol 





MISCELLANEA. 

As a result of a competition fora large number of prizes 
offered by the Kodak Company, Limited, there is a very 
interesting selection of photographs from all parts of the 
world now on view at the lery of the company, 40, 
Strand, W.C. 


Under the title of the Industrial Freedom League, an 
association has formed to protect private enterprise 
from undue interference and from rate-aided competitors. 
~~ association has taken offices at 53, Parliament-srreet, 


Some experiments by Mr. W. J. Newton, the borough 
engineer, and Mr. H. Gray, the borough electrical engi- 
neer at Accrington, extending over a period of 24 days, 
show that using steam, generated by the waste heat from 
Horsfall destructors for dynamo driving, one unit of 
electricity was generated for every 112.9 lb. of refuse 
burnt, the average daily output being 783 units. It should 
be added that a certain amount of steam was also used for 
operating pumps and providing forced draught. 


The Special Boiler Committee have decided to repeat 
the programme and steam trials of the cruisers Hyacinth 
and Minerva, including the race to Gibraltar and back. 
Before this, however, the vessels are to be steamed over 
the deep sea course off the Cornish coast, at speeds of 16 
to 18 knots and at full natural-draught speed. After three 
runs over the course at eavh of these speeds the Minerva 
will go to Stokes Bay for a series of runs over the mea- 
tore mile at 10, 13, 17, and 18 knots s . She will 
commence her trials next week, but the Hyacinth will be 
delayed for a week or two, owing to defects which are 
being repaired at Devonport Dockyarde 


Oa Friday, March 7, the Court of Appeal, consisting of 
the Master of the Rolls, Lord Justice Romer, and Lord 
Justice Mathew, reversed the judgment of Mr. Justice 
Cozens-Hardy, in the case of the Leeds Forge Company, 
Limited, v. Deighton’s Patent Flue and Tube Company, 
Limited. It was alleged that the defendants infringed 
the first claim of Devis’s patent of 1889, which reads as 
follows: ‘‘A boiler flue or furnace consisting, as to its 
acu form, of a series of annular or partially annular 

utings, connecting a corresponding series of sharp 
ridges.” The first Court found that the Deighton fiue 
was an infringement of this claim, but the Court of 
Appeal has reversed this judgment. 


The Paris Matin on Saturday last published an article 
by M. Lockroy, in which the ex-Minister of Marine 
“chegg his opinion on submarine boats. It seems to 

im that henceforward these craft will be terrible 
instruments of attack and defence; but he considers 
that there is still room for pi as regards habita- 
bility and range of action. eviewing the type of 
vessels which are purely and simply submarines, and are 
propelled exclusively by electricity, with a limited range 
of action, M. Lockroy expresses the opinion that this 
class must be used solely for coast defence work, while it 
would be impracticable to tow them. For carrying on 
operations at a distance, the writer thinks it would be 

referable to rely on submersible boats, which have the 

rawback that they cannot be submerged very quickly. 
He considers, nevertheless, that the time occupied b 
this operation—eight minutes—is sufficiently short, and, 
moreover, it will soon be reduced to five minutes. 
Lockroy finally comes to the conclusion that it will only 
be ible to fight against submarines when the steering 
of balloons nas beak discovered, the b form of the 
vessels being very easily distinguished in the water from 
a certain height. 
_ The Administration of Public Works in France have 
a a henge | with the oy es French 
ways during the it ten years. uri e great 
drop in aoe. § real ag dg 1889 to 1894, me railways 
suffered eeverely, and large demands were made on the 
French Treasury to make good the interest guaranteed 
the State. In 1889, 29 million 
to make good this guarantee, 
but in 1892 the amount uired was 60 milions and in 
1894 62 million francs. The falling off in net receipts 
leading to this state of affairs caused the companies to 
cub down, so far as possible, the working expenses. In 
1894 these amounted to 688 million francs per year, 
but in 1896 they were but 686 million francs, albhough the 
amount of traffic handled had considerably increased. 
Since then the exigencies of the growing traffic have 
rendered necessary considerable increases in the working 
ex but these have been only about one-fourth the 
increase in the receipts. It has, however, to be observed 
that during the period of rigid economy inaugurated in 
the early nineties, the expenditure on new plant an 
works was kept down as much as possible, so that the 
railways were not fully prepared to meet the boom of the 
closing years of the century, and much heavy work is 
aw — During the period from . = ay 

© num ear averaged , 000, 
whilst between 1896 pth 1899 it was 375,000,000. 
Similarly the goods traffic over the lines in question 
a 962 million tons Yo year for the period 1890-4, 
and 1095 million tons for the years 1895 9. 


A Bill is at present being considered by the United 
States Con making an eight-hour day compulsory 
in all establishments repr yey pegs were contracts. 
Evidence as to the effect of the Bill on industries is being 
tendered before a committee, and am other witnesses 
Seso tad Osuspaay. "umes have eppeond the Bll cn 
negie S ompany. ese have op; e Bill, on 
the und that Deo seriously hamper them in much 
of their work, especially that done by the ‘‘ tonnage” 
men, who are piece-workers, — by their output. As 
matters stand, about one-third of the men employed at 


ers b 
francs were aemeed 


M. | the a 





the works belong to this class. These are on duty from 
6 a.m. to 6 p.m. in the case of the one shift, | from 
6 p.m. to 6 a.m. in the case of the other; whilst the rest 
of the employés work ten hours if on the day-shift, and 
twelve if on night duty. There is amongst them much com. 
petition to get on the tonnage establishment, as the rate of 
pay is higher, rollers and heaters ry: ape to make from 
10 dols. to 15 dols. per day, and with the elaborate labour- 
saving devices now used, the work is not of a character 
eng Rages physical exertion. Experience has shown 
that with a three-shift system the same output is not 
obtained as with twelve-hour shifts. Thus, a rolling-mill 
was at one time operated on the three-shift plan, and its 
best output was then 5000 tons per month. On changing 
to the twelve-hour shifts the output was increased to 
tons per month. Incidentally to the above evidence, it 
was stated that the average wages paid in the Carnegie 
works, excluding the officers, amounted last year to 
2.73 dols, (11s. 34d.) per man per day. 

Manufacturers have won a notable victory on the rating 
of machinery. The appeal of Messrs. Crockett and 
Jones from the decision of thé Recorder of Northampton 
has been dealt with by a Divisional Court of the 
King’s Bench. The question was the correct interpreta- 
tion of Lord Esher’s judgment in the Tyne boiler case, 
that certain machinery is to be taken into account as 
enhancing the rateable value of the premises in which it 
is situated. The Recorder adopted the contention of the 
Assessment Committee that the only way of esti- 
mating this enhancement was to take a percentage 
on the actual cost of the tenant’s machinery 
and make such valuation separate from the buildings. 
The appellants contended that they had taken into 
account the tenant’s somer my J so far as the law allows 
and requires it to be considered as enhancing the value of 
the premises—that is to say, they had taken into account 
the suitability of the gears rH to receive such machinery, 
and the fact that such machinery was to be found on the 
premises, The Lord Chief Justice in a lengthy judgment 
said that the contention of the appellants is right in follow- 
ing the Tyne boiler case, and the Court allowed the appeal 
with costs. This judgment condemns the practice of assess- 
ment committees in rating t ts’jmachinery at a percen- 

upon its capital value, and sanctions the interpretation 
of Lord Esher’s judgment in the Tyne boiler case adopted 
by the committee of the Machinery Users’ Association, 
and put into practice in the large number of valuations 
made and appeals fought at Quarter Sessions in all parts 
of the country. The Court upheld the decision of the 
Recorder that patent rights were not rateable, and thus 
saved manufacturers from another attack from the rating 
authorities. 


At a recent meeting of the Société Francaisede Physique, 
M. Ed. Fouché, of the Compagnie Francaise de!’ Acetylene 
dissous, gave some particulars of the experiments made 
by his company during the em four years. The best 
solvent for acetylene was found to be acetone, since this 
is readily attainable commercially, has a boiling point 
not less than 133 deg. Fahr., and is an excellent absorbent 
of the gas, one volume at 59 deg. Fahr. absorbing 24 
volumes of acetylene at atmospheric pressure. The — 
gravity of the solution is 0.71 at 48 deg. Fahr., that of 
liquid acetylene being 0.42. The solution has a coefficient of 
expansion only about one-fifth that of the liquid acetylene. 
The presence of water in the acetone greatly diminishes 
rbing power of the latter, so that it is important 
to use as = a solvent as is commercially obtainable, and 
the acetylene should itself be thoroughly dried before 
ww f it into solution. This solution cannot be ex- 





so long as the pressure of the dissolved gas is 

ow 140]b. per square inch, but at double this pressure 
the whole mass can be detonated. By absorbing 10 
in @ porous medium the solution becomes quite inex- 
plosible, and will nob escape, save by evaporation, 
even if the containing vessel be broken, in a railway 
accident or the like. The company have adopted as 
an absorbent a special porous brick, having a specific 
gravity of 0.5, and having 80 per cent. of voids. Experi- 
ence with this arrangement has been so satisfactory that 
the French authorities have, under certain conditions, 
legalised the manufacture and transport of the solution thus 
absorbed. The containing v: used are steel bottles, 
quite similar to those used for the carriage of compressed 
gases. The standard sizes have a water capacity equal to 
.071 cubic feet, .423 cubic feet, and 3.53 cubic feet respec- 
tively, and hold 100 times the volume quoted of —_ 
at the standard pressure of 142 1b. per square inch. With 
a suitable incandescent burner, M. Fouché states that a 
light of 475 candles can be obtained with an expenditure 
of .01 cubic feet of acetylene per hour, at a pressure of 
12 in. of water. Com with ordinary compressed gas, 


d|as used for train lighting, dissolved acetylene only 


uires one-fiftieth the volume per candle -hour of 
lighting supplied. One pound weight of receiver will 
contain dissolved acetylene equivalent to 50 candle-hours, 
using incandescent. burners, and about 23 candle-hours 
with ordinary burners. 





Messrs. Rosey anp Co., Liurrep.—The report of the 
directors of Messrs. — and Oo., Limited, engineers, 
Lincoln, for the year ending December 31, 1901, states 
that after writing off 5000/. for de tion, there re- 
mains a net profit of 20,4467. 8s. 8d. Deducting debenture 
interest, ond oldie 3422]. 6s, 8d. brought forward from 
the previous year, there is a balance of 17,5560. 5s. 4d. 
available for division. The directors recommend this sum 
to be appropriated as follows: To the payment of a divi- 
dend of 10s, per share (free of income-tax), amounting - 
14,7067. 14s. Ba., carrying forward 2849/. 103. 11d. e 
whole of the goodwill—namely, 36,3627. 16s. 1d., has — 
written off against the reserve fund of 50,000, whic 
.und now stands at 13,6377. 3s. 11d, 
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A SCARIFIER is rapidly becoming an essential part 
of the outfit of an urban or rural authority which has 
& long length of macadamised road under its control. 

and labour for picking up the surface of a road 
— to repair is not always easy to obtain ; very 
Tequently it is inefficient, besides being expensive, 
and the surveyor would be glad to rid himself of the 
Worry of it. We have already illustrated several 
forms of scarifier, and now publish engravings of an- 
other, invented by Mr. Bernard Asplen, of Harwich, 

x. In this the tools or tines B are fixed, as 


shown, in a massive tool-holder, which can rise 
fall to accommodate itself to the itregularities 
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of the road, and also to the hardness of the surface. 
The tool-box is first set to the required depth of cut 
by the screw A, and cannot penetrate the road surface 
beyond the determined amount. Should the tools 
encounter a stone they cannot break or dislodge, it is 
possible for the toolholder to rise bodily, compressing 
the springs C, C. The pressure on these springs is 
adjustable by means of the buffer-plate and set-screws 
above them, according to the nature of the road sur- 
face and to the power of the road-roller by which the 
scarifier is drawn. 

The scarifier is mounted on a four-wheeled truck. 
Both axles of this truck are made to swivel, so that 





either of them can be used as a fore carriage, and each 
end of the truck is fitted with a draw-bar. This avoids 
the necessity of turning the scarifier round at the end 
of its cut. We understand that this scarifier has been 
found to be very efficient on Essex roads, and’that it 
does not require an excessive amount of power to 
haul it. 





INDUSTRIAL NOTES. 

THE Labour Department of the Board of Trade 
reports that the state of employment slightly improved 
in the past month. This statement is based on 2297 
returns—namely, 1183 from employers, 566 from trade 
unions, and 548 from other sources, so that a wide 
area and numerous industries are represented in 
the returns, Compared with a year ago, there was 
improvement in the coal, iron and steel, and cotton 
industries; but a decline in the engineering, ship- 
building, building, and some other groups of trades. 
The general proportion of unemployed in the month 
was higher than a year ago, but lower than the mean 
percentage in the same month for ten years past. 

In tie 151 trade unions whose returns are especially 
anslysed there was an aggregate of 561,708 members ; 
of these, 24,072, or 4.3 per cent., were unemployed, 
as compared with 4.4 per cent. in the previous month, 
and 3.9 per cent. a year ago in fewer unions. The 
mean average proportion of unemployed at the same 
date in the ten years 1892-1901 inclusive was 5 per cent. 





ar ape in the various groups of industries 
varies. In coal-mining employment continued good. 
At collieries at which 488,504 workpeople were em- 
ployed the pits worked on an average 5.39 days per 
week during the month, as compared with 5.26 days 
in the previous month, and 5.19 days a yearago. The 
number of employed at the pits was about 1 per cent. 
higher than a year 5 Foun all standpoints the 
coal trade seems to be better than a year ago. 

Employment in the iron-mining industry continues 
good. In the 128 mines and open works reported on 
15,367 workmen were employed; the average time 
worked in the four weeks was 5.74 days, as compared 
with 5.53 days in the previous month, and 5.39 days 
in the same month a year ago. But fewer are employed 
now than last year at the same date. 





In the pig-iron industry employment shows a slight 
decline as compared with the previous month, but it is 
better than it was a year ago. The returns relating 
to the works of 113 ironmasters included show that 315 
furnaces were in blast, employing about 22,150 work- 
people, compared with 317 in the previous month and 
290 a year ago. That means 25 more furnaces at work 
in the year. 

Employment in the iron and steel manufacture shows 
a slight improvement over both the previous month 
and a year ago. At the 202 works covered by the 
returns 77,915 men were employed; and the total 
volume of employment, taking into account the total 
number employed and the number of shifts worked, 
shows an increase of about 1.1 per cent. over the pre- 
vious month, and of 2,1 per cent. compared with the 
same date a year ago. 

In the tinplate industry employment has been good, 
being much better than a year ago. At the beginning 
of this month 386 mills were at work, including those 
engaged in the manufacture of black-plates, compared 
with 385 in the previous month and 278 a year ago. 
The number employed is estimated to be 19,300. 





Employment in the engineering and metal trades 
groups remains practically unchanged. The propor- 
tion of unemployed members of trade unions was 4.8 
per cent., in the previous month 4.9 per cent., and at 
the same date a rd ago 4 per cent. 

In the shipbuilding trades employment has not been 
quite so good. The proportion of unemployed mem- 
bers was 4.7 per cent., in the previous month 4.3 per 
cent., and a year ago only 3.2 per cent. 

In the building trades trade has not been so good. 
The proportion of unemployed members was 5.9 per 
cent., in the previous month 5 per cent., and a year ago 
5.2 per cent. In the furnishing trades the proportions 
were 5.7 per cent., previous month 7.6 per cent., and a 
year ago 6.4 per cent., showing some improvement, 





Employment in the printing and bookbinding trades 
is reported to be somewhat better. The proportion 
of unemployed was 4.5 per cent., in the previous 
month 5.4 per cent., and # year ago, at the same date, 
3.7 percent. Inthe paper trades the proportions were 
2 per cent., the month previous 2.4 per cent., and a 
year ago, 2.6 per cent. Employment has therefore 
improved in these branches, 

n the boot and shoe trades there has been some 
improvement, but employment is still bad in some 
centres. In the leather trades employment is slightly 
better. The proportion of unemployed members of 
unions was 3.3 per cent., in the month previous 3.8 
per cent., in the same month a year ago 2.5 per cent. 


In the cotton industry the spinning branches are 
still fairly good, but show a decline; the weaving 
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branches have nee but are only reported as 
moderate. In mills and factories employing 79,700 
females, 92 per cent. in the spinning mills were in full 
employment, and 79 per cent. in the weaving factories. 
In the former trade was not quite so good; in the 
latter it was better than a month ago, and a year ago. 
In the woollen trades employment is fairly good; not 
quite eo good in the worsted branches ; in the hosiery 
trades it is good. On the whole the situation is fair. 

Dock and riverside labour have not been so well 
employed as in the previous month, or a year ago. 
The average number employed has largely decreased 
as compared with both periods. 





There were 18 fresh labour disputes in the month, in- 
volving 6950 workpeople ; of these 6400 were directly 
and 550 indirectly affected. In the month previous 
there were 33 disputes, involving 23,558 workpeople ; 
and in the corresponding month of last year 25 dis- 
putes, affecting 6045 workpeople. Of the new dis- 

utes, four took place in the mining industry, three 
in the textile hg three in the clothing trades, and 
eight in all other industries. The old and new dis- 
putes reported as settled were 20, involving 6762 work- 
people ; of these, six disputes, involving 1923 persons, 
were decided in favour of the workers ; six, affecting 
2535 persons, in favour of the employers ; while eight 
disputes, affecting 2304 persons, were compromised by 
the parties interested. 

The changes in the rates of wages in the month 
affected 111,751 workpeople ; the net result of all these 
changes was an average decrease in wages of 3d. per 
head per week. Of the total number 1211 received 
advances and 110,540 suffered decreases. The changes 
in the previous month affected 156,678 workpeople, the 
net result being an average decrease of 5jd. weekly 
per head. In the same month a year ago 220,203 

reons suffered a decrease of 2s. jd. weekly per 
Soot. The downward tendency is therefore checked. 

The principal decrease in the month was in the 
wages of Durham miners, 107,500 of whom suffered a 
reduction under conditions sanctioned by the Con- 
ciliation Board. One change was arranged by arbitra- 
tion, after a strike, This affected 137 workpeople ; 
another took place under a sliding-scale arrangement. 
Two disputes, affecting 837 persons, caused stoppage 
of work. The remainder, affecting 2844 persons, were 
settled amicably by the parties concerned or by their 
representatives. Thus strikes were few, and those that 
took place were unimportant. 





The American Federationist for the current month 
contains a good deal that is of general interest to those 
engaged in, or who watch the progress of, labour 
movements at home or abroad. ‘here is, in the first 
instance, a series of brief notes from leaders of public 
—, views of employers of labour, and of labour’s 

vocates, upon the movement in favour of indus- 
trial peace, All the twelve writers are represen- 
tative men in the broadest sense of the term, and 
their pronouncements cannot fail to find an echo in 
the stoner world of labour, whether regarded from the 
workmen’s or the employers’ point of view. There is 
also an article upon another attempt to grant an in- 
junction — a trade union, similar to those with 
which we have become familiar in this country. The 
case was tried in Cook County, Illinois, before Judge 
Chetlain, but he refused to grant the injunction 
— but granted an injunction against certain 
pickets because they had resorted to threats and 
intimidation. This limited the case to actually un- 
lawful offences—‘‘ to things no one can possibly claim 
the right to do,” says the American Federationist. 
The case arose out of a ‘‘sympathetic strike” con- 
nected with machinists of Chicago. The American 
workmen seem determined to prevent the immigra- 
tion of Chinese labour, Upon this point they appear 
to be united. This journal is, as usual, full of reports 
of labour movements from all parts of the United 
States, and these are presented ina way that would do 
credit to the best coy sere newspapers or journals for 
clearness and general brevity. 





The Coal Mines Employment Bill was rejected by 
the House of Commons on Wednesday in last week by 
a majority of 66: for, 158; against, 224. Useful as the 
measure is, or would be if carried, in many respects, 
the National Federation of Miners courted defeat. In 
spite of warnings, they adhered to the proposal to 
exclude from the mines all persons over 18 years of 
age who had not previously worked underground, thus 
attempting to restrict the supply of labour. In vain 
they pleaded—that is, the supporters of the Bill—that 
they were willing to delete that clause in the Bill after 
the second reading. But ifa Bill is read a second time, 
the principle of the measure is affirmed, The House 
would none of it. Why did not the mover and backers 


of the Bill omit the clause? They well knew the 
objections to it, on this ground alone, for years past. 
But there was another penal clause, the one proposing 
to limit to eight hours all under 21 years of age, 
directed mainly against Durham and Northumberland, 
where, it appears, the conditions are somewhat dif- 





ferent to those in other coalfields. It is regrettable 
that it is so, and doubtless means will be taken to 
restrict boy labour in these mines, for the miners of 
the two counties named are not behind those in other 
districts ; as a matter of fact, in most things they are 
in advance. The Miners’ Federation is not well 
advised in its policy of direct opposition to the two 

eat non-federating unions. The progress in mining 
ddation during the last forty years has been 
immense. Little was done from 1842—when female 
labour in mines was prohibited and boy labour 
limited—to 1872, when the Mines Regulation Acts 
were passed ; but much has since been done for miners. 





In the Wolverhampton district only a moderate 
business is reported in finished iron, as consumers 
have sufficient supplies on order to last till the end 
of the current quarter. Makers are, it is said, well 
booked, and decline contracts for forward delivery at 
current rates, in the belief that there will be a further 
advance in prices. Marked bars are firm at full 
quoted rates, and unmarked-bar makers rather indi- 
cate a probable advance ; during the past week, how- 
ever, the orders have been ratherirregular. The sheet 
trade has been more active; there is a continuous 
demand by galvanisers for black sheets, while those 
for working-up purposes have been in steady sale. A 
fair amount of business is reported in tube-strip, 
hoops, rod, and rivet iron, Steel has been in im- 
proved demand both for structural and other pur- 
poses, with an upward tendency in prices. The 
engineering and allied industries continue to be fairly 
well employed, with some branches more active than 
others, especially structural and locomotive work. In 
the hardware industries there are variations in the 
degree of activity ; but, generally speaking, the men 
are fairly well employed in most branches; in a few 
only are they slack. 





In the Birmingham district business has not been 
uite so brisk as it was recently. But makers of 
nished iron are well booked for at least a month 
ahead, and prices are firmer. The sheet trade is de- 
scribed as especially busy at full rates. Orders for 
steel are coming in freely, prices being fully main- 
tained. In the engineering and allied industries the 
several branches are moderately well employed, as, 
indeed, they are in most of the other iron, steel, and 
metal-using industries. In a few there is comparative 
slackness, but nothing very serious in any branch. 





The position of the engineering trades throughout 
Lancashire varies, to some extent, in degrees of 
activity. Several branches continue to be well em- 
ployed, and report new work to be coming forward satis- 
actorily. This is especially the case as regards 
electrical engineering, locomotive and railway carriage 
building, some special sections of the machine-tool- 
making trades, and in some constructive engineering 
branches. Boilermakers, ironfounders, and machine- 
workers are also fairly well employed. In general 
engineering there is a complaint of slackening off, or, 
at least, a tendency that way. The more ordinary run 
of machine-tool makers report that orders are not 
coming forward freely enough to replace the old 
orders being worked off. The textile-machine making 
industry is described as being in a very unsatisfactory 
condition, and the state of trade in the cotton branches 
of industry does not encourage the giving out of new 
orders at present. Inthe iron trades business seems 
to have receded back to a hand-to-mouth condition, 
only immediate requirements being satisfied by buyers. 
But makers and manufacturers are well sold for the 
resent, and have very little to offer in the market. 

he improvement reported in the steel trade has been 
maintained. Local makers of billets have, it is said, 
booked a considerable weight of work recently. On 
the whole, the position is not discouraging, if not 
altogether good. 





The general committee of the Federation of Master 
Cotton Spinners’ Associations, Limited, which includes 
a large proportion of all the firms in Lancashire, have 
decided to recommend short time, owing to the 
depressed condition of trade. The proposal is to 
work four days per week only fora time. The local 
employers’ associations will hold meetings to discuss 
the situation, and to decide for or against the short- 
time policy recommended by the committee. 





The German trade unionists are making a dead set 
against home work. The general committee of the 
German trade unions have issued a special appeal on 
the subject, in which the bad effects of the system is 


shown, and the workers in those home industries are | 


urged to come into line with other sections of the 
working class to abolish the system. All workers of 
both sexes are appealed to, on the ground that when 
one section suffers all suffer more or less in consequence. 
It is intended to make a thorough canvas of all workers, 
and invite those engaged in home industries to unite 
for the common good. There wasa time, within the 
recollection of those living, when all branches of the 





shoemaking, tailoring, many of the hoisery industries, 
some of the silk, woodworking and other trades in this 
country did most of the work at home. It was diffi- 
cult to get the home workers to agree to any change, 
They had liberty to work or abstain, as they pleased, 
and hence the week’s work was often crammed into 
four or even three days. Now even the shoemakers 
and tailors would strike rather than go back to the 
garret system. The change has been for the better to 
all concerned, employers and employed, and to the 
general public in the matter of sanitation and health. 


The discussion in the Times as to the effect of trade 
unionism goes merrily on. The letter of Mr. Stewart 
is, however, the most important yet published. If the 
statements therein made can be substantiated, the ques- 
tion of the number of bricks that can be laid in a day 
will revolutionise the cost of building operations, 
Wilful limitation of work to a minimum quantity 
cannot be defended ; a fair day’s work is due for a fair 
day’s wage ; if higher wages can produce better results, 
so much the better for all concerned, 





The strike of some 700 miners at a coal pit in the 
Rhondda Valley, in consequence of the manager's 
decision to stop shot-firing in the 9-ft. seam, is most 
deplorable. At another pit nearly an equal number 
also ceased work in sympathy with those on strike. 
Shot-firing is dangerous, and the manager is held 
responsible for the safety of the mine. But the men 
appear to be willing to risk the danger, rather than 
suffer some possible reduction in wages. But if an 
accident occurred, who would be responsible under the 
Workmen’s Compensation Act ? 





Some 200 dock labourers at Aberdeen struck work 
last week for an advance in wages from 44d. to 5d. per 
hour. This is the busy season, and last year the men 
got an advance. But this year trade is not so busy, 
and the shippers refuse to give the advance. Serious 
dislocation of trade is already reported at that port. 





The reported agreement to close the great strike at 
Boston failed, because the company refused to, or 
could not, re-employ all who went out on strike. It 
is*said that provisions and general merchandise have 
been rotting at the station quays and wharves, while 
hotels have been obliged to close, and factories to 
suspend operations. 





The employers in the cable section of the chain 
trade in South Staffordshire and East Worcestershire 
have conceded a 10 per cent. advance in wages to the 
operatives in that branch of industry. 

A general strike of agricultural labourers has taken 
place in various districts of Italy for higher wages. 
Insufficiency of food seems to have goaded the peasants 
into a general revolt. 

Notice of a 5 per cent. reduction in wages has been 
given by a large Bolton firm of textile-machine makers. 
Bad trade and low prices are put forward as the cause 
of such notices. 





Many disputes have recently arisen in the South 
Wales coal trade which the Conciliation Board have 
not been able to grapple with. 





Tur Cost or AMMUNITION.—Rear-Admiral O'Neil, 
Chief of the Bureau of Ordnance, U.S.A., has made an 
investigation into the cost of the war with Spain, showing 
the cost of ammunition expended _at the decisive naval 
battles of Manila and Santiago. In the fight with Mon- 
tojo’s fleet at Manila the details of fire were as follow : 














tad lae | are Batteries. Weight 
al | ' ’ f Metal 
Vessel. | Rounds. Main. | =. Cost. in Tons. 
dols. 2 
Baltimore 1434 195 , 1239 | 10,934.71 15.4 
Olympia 1677. | 3817 | 1360 | 10,605. 13.1 
Boston 1106 | 210 896 9,778.26 13.7 
Raleigh 591 |= .204 207 8,026.64 10.2 
Concord 682 | 182 400 6,466.46 8.9 
Petrol .. 428 | U5 313 | 4,235.95 5.6 
Totals 5818 | 1313 4605 | 50,047.37' 66.9 





~ Lhe expenditure of ammunition at Santiago was as 
follows 








| Batteries. 











' Total | | Weight, 
Name 0} ' - | Cost. | of Metal 
Vessel. = Rounds. Main. | — | in Tons. 
ae j | | ,. “3 
Brooklyn 1973 | 678 | 1400 | 18,640.15) 26.1 
Oregon 1903 | 198  1705- 24,060.13 | 36.6 
Iowa .. 1473 | (317-1166 | 15,820.00) 21.8 
Indiana 1876 | 107 | 1769 | 14,826.59 | “7 
exes... ..| 835 | 105 | 780 | 6,405.61) O° 
Gloucester .. 1369 .» | 1369 | 8,658.10 6 
Vixen .. 45 eee 45 | 97.20 | a 
Totals 9474 | 1800 | 8174 | 79,407.76, 114.3 





At Santiago, out of the total tire only 124 rounds, or 13 
per og hn known to have hit their marks ; 
Oquendo was struck 61 times, the Viscaya 28 times, the 
Maria Teresa 29 times, and the Colon 6 times. 
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TORPEDO-BOAT DESTROYERS.* 
By 8S. W. Barnapy. 


So much attention has been drawn to the destroyer 
class of the British Navy during the past year, that no 
excuse is needed for a short paper on the subject. 

Tp will necessarily be short, because no full treatment 
of the question is possible, in view of the fact that a 
Committee is now sitting at the Admiralty, and is investi- 
gating all the cases in which defects due to weakness of 
construction are reported to have developed during service 
at sea. I shall not therefore attempt to discuss these 
cases, because the facts have not been authoritatively 
made known. Neither do I wish to express an opinion 
as to the loss of the Cobra. I will only say that, although 
she was an exceptional and experimental vessel, still, if 
we are to believe that no injury to the bottom preceded 
the accident, it must be considered ——- that no 
preliminary a labouring of the joints gave 
warning of danger. e have no experience of mild steel, 
of the high ity to which we have become accustomed, 
having failed suddenly, even under repeated applications 
of stresses well within the elastic limit of the material ; 
but as to what really happened, the evidence, to my mind, 
is not at all conclusive. 

The problem which was originally set the destroyer- 
builders was, to produce a small vessel which would 
faster than a torpedo-boat, and would carry a heavier 
armament. These were the sole conditions imposed. 
Messrs. Yarrow and ourselves, who made the first designs, 
naturally worked on the lines of the torpedo boats which 
we had been building for years. Speaking for ourselves, 
we had confidence, from our experience with these boats, 
that if destroyers were developed on the same lines they 
would be at least as seaworthy as torpedo boats, if not 
moreso, We had built over 200, some of which had made 
voyages in all weathers and to all parts of the world, and 
not one had been lost at sea through insufficient strength. 
We considered that they must be amply strong to live 
through any weather in which they might be caught, but 
that the officers and men might reasonably be asked to 
submit to the same amount of discomfort at sea as was 
borne by the crews of torpedo-boats, seeing that they 
ar designed for the special purpose of catching these 


ats. 

The torpedo-gunboat of 800 or 1000 tons is probably 
the smallest vessel in which any degree of comfort for 
the crew can be secured when it is ne to remain 
constantly at sea; but although the torpedo-gunboats 
may be able to overhaul torpedo-boats in rough weather 
because of their size, a class was wanted which would 
overtake them in any weather, and I think this want has 
been met by the present destroyers. So far as I know, 
this condition of discomfort has been cheerfully accepted 
by the Navy, and the important question is, Can these 
small vessels of high speed be made reasonably safe at 
sea? I think there is no doubt that they can. 

The strains coming upon a ship among waves are not 
exactly, or even approximately, calculable. The effect 
of the inertia forces produced by the rapid motion of the 
ends of the vessel as she pitches and scends cannot be 
estimated, because the velocity of the motion of the parts 
is not determinable. Ibis not necessary to enumerate the 
complex forces produced by the motion in a seaway ; it is 
sufficiently evident that the data for exact calculation are 
altogether wanting. Then, again, while at one moment 
the deck of the vessel forms the top of the girder and the 
keel the bottom, at the next moment the rolling of the 
vessel may make the corner of the deck take the place of 
P, and the opposite bilge that of the bottom of the 
girder. 

All that it is possible to do is to establish a scale of 
comparison by which we may judge of the safety of one 
vessel by comparing her with another which has shown 
no sign of distress during the time that she has been at 
sea, and even then it is always possible that exceptional 
circumstances may occur which may cause us to modify 
from time to time our standard of comparison. 

Itis usual to suppose that by considering the vessel 
first as poised upon the summit of a wave of her own 
length, and then as lying between the crests of a pair of 
such waves, and reducing the hull to the form of an equi- 
valent girder, that a method of comparing the stresses to 
which ships are subjected at sea is omit. 

The vessel may never be in such a condition, probably 
never is, and if she were, the stresses would doubtless be 
different from what they are calculated to be; but in de- 
fault ofa better way of ascertaining if a given ship stands ab 
east as good a chance of safety at sea as some other ship 
which has proved to be satisfactory, the test isa valuable 
one, It is usual to assume the height of the wave for 
vessels of this size as about one-twentieth of the length, 
and some idea of the severity of the supposed conditions 
may be obtained when it is stated that it means that a 
210-ft. destroyer is immersed to the gunwale at the two 
ends, and that only about 2? ft. of the depth of the hull 
amidships is in the water when she is lying in the trough ; 
and that when poised on the crest, about 34 ft. of each 
extremity of the ship is out of the water altogether. 

r t is, of course, of great importance that the deck 
ould not only be sufficiently strong to avoid buckling 
th y under compressive strains, but that the form of 
od deck, as a whole, should be rigidly maintained. In 
lone machinery compartments, where there are no 
heads, either transverse or longitudinal, great care 
— to be taken that the deck beams and longitudinal 
eck girders are sufficiently strong for the purpose. In 
Some of the latest destroyers built pnd where the 
Hs So are placed between the boilers, the coal-bunker 
ulkheads are continuous through the engine-room, and 
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greatly add to the strength amidships, but this arrange- 
ment obliges the engines to be p one in front of the 
other, since there is not sufficient width for them to be 
abreast. This so greatly adds to the length of the ship, 
and consequently to the bending moment, that it is, to my 
mind, a doubtful advantage. The longitudinals and deep 
beams over these spaces will no doubt be reinforced in 
boats in which any tendency to bending has been ob- 
served. I think that they might with advantage be 
further supported by pillars, in order to strengthen the 
deck to withstand the compression to which it is sub- 
jected under a sagging moment. 

Our practice has been to make the deck perfectly 
straight for the greater part of the length of the ship, 
giving no sheer except at the bow. Any sheer amidshi 
prevents the deck from taking its proper share of the 
tension coming upon the upper works under hogging 
moments, and throws undue stress upon the sheer-strake. 

One of the most important factors determining the 
strength or weakness of a destroyer—more important, in 
my opinion, than the thickness of the plating—is the 
ratio of depth to length. 

In the Albatross, which is the longest we have built, 
there are 15} depths in the length; but in some of the 
class, I believe, the depth is much lees in proportion. 
Two destroyers may have the same scantlings of plates 


be | and frames, and be alike in length and displacement, and 


yet one may be a weak ship and the other a ee sound 
one ; and especially may this be true if there is a great 
disproportion in relative depth. 

As regards details, to which we attach great importance, 
I will only mention one or two. Unless the greatest care is 
taken in levelling the shell and deck plating by hand upon 
the slab, parts of the plate will be more severely strained 
than other parts, and the strength of the whole plate will 
thereby be reduced ; but this is an operation requiring 
great skill and taking much time. No amount of ma- 
chine rolling will level these plates as they require to be 
levelled, if the full advantage is to be taken of every 
pound of the material. 

Joggling the butts of deck plating is, in my opinion, 
an undesirable practice, especially when this is of high 
tensile steel, I think it not only injures the plates to 
treat them in this way, but it also prevents the full ten- 
sile strength of the plate from coming into play. A 
joggled stringer butt, for instance, is subjected to an 
unfair pull, which has to straighten the kink in the 
plate before it can stretch it, and an excessive strain is 
thrown on the sheer-strake. 

The riveting is another detail requiring the greatest 
care, and we never allow this to be done by piece-work. 
The introduction of high tensile steel has made the ques- 
tion of riveting of still greater importance. The value 
of this material would be much enhanced if rivets of the 
same strength could be employed ; but there are difficul- 
ties attending its use, and not much experience has been 
gained with hard steel rivets up to the present. 

If rivets, either of mild or hard steel, are riveted cold, 
they appear to become brittle and treacherous, and our 
experience has satisfied us that good Lowmoor or char- 
coal iron rivets are more reliable, and as strong as steel 
rivets when put in cold. Rivets of small diameter cannot, 
we believe, be safely put in hot, whether they are iron or 
steel, because they are liable to waste by scaling in 
heating, and are cooled so rapidly on being put into the 
holes that there is nob time to properly knock them up 
before they arrive at a temperature at which hammering 
is injurious to steel. We therefore prefer iron rivets for 
sizes up tog in. or , in., but those of 4 in. or upwards 
might be of steel, and should be worked hot. It may be 
possible to use high-tensile steel for these, if it is certain 
that its quality is not affected by the heating, on which 
point more experiments are desirable. The spacing of 
these rivets could be greater than with iron rivets, and 
the poe would be stronger at the joint. 

The ratio of weight of structural hull to total displace- 
ment in destroyers is not unduly light, and does nob 
compare unfavourably with that found in other classes of 
warships. For example, Sir William White, in his 
‘*Manual of Naval Architecture,” gives the weight of 
material contributing to structural strength in a steel-built 
first-class battleship of the —— day as 18 per cent. 
of the total displacement, and for a typical swift protected 
cruiser of high speed, large coal supply, and heavily 
armed, as 204 per cent. otf the total displacement. This 
is considerably less than the percentage of weight of 
material contributing to structural strength in torpedo- 
boats and torpedo-boat destroyers. 

Although the Thornycroft destroyers are not longer in 
—— to depth than the earlier torpedo-boats, we 

ve taken more care to preserve the continuity of longi- 
tudinal strength than was done in those boats. Con- 
tinuous keelsons, side stringers, and deck stringers have 
been introduced which were not fitted in the torpedo- 
boats, and far more attention is now paid to the fitting 
of doubling plates in way of openings in the deck, 
such as funnels, fan cowls, hatchways, &c., in order to 
compensate for the material cut away by these openi 
and thus to bring the strength there up to that of a 
normal section taken through the rivet-holes at a frame, 
which should be the weakest section in the ship. To 
this question of compensation the Admiralty have very 
properly attached great importance in all their recent 
specifications, and there is no doubt that it is much more 
necessary to pay careful attention to it than ib was in 
torpedo-boats, on account of the increase in dimensions. 

The longitudinal bending moments for similar ships on 
similar waves vary as the fourth power of the linear 
dimensions, so that the stress per square inch of material 
will increase with increase of dimensions if weight of 
hull vary as displacement, and as a rule this is found to 
be the case. Large ships are usually more highly stressed 
than small ones. M. Normand and others have shown 





that structural weights should vary as the four-thirds 
power of the displacement for equal stresses under longi- 
tudinal bending in similar vessels. But in dealing with 
moderate increases of dimensions, as in passing from a 
torpedo-boat to a destroyer, there are a good many of the 
scantlings, such as plating over propellers, doublings and 
chafing-plates in way of anchors, coal-bunker bulkheads 
and shovelling flats, and other parts which do not count 
for much in structural strength, but which require to be 
of a certain minimum thickness for local strength in the 
smaller vessel, and which do not need to be increased in 
the same proportion as the rest. The weight thus econo- 
mised can be utilised in thickening the deck, keel, and 
sheer-strake amidships above their om mah op peer and 
thus the stresses per square inch of material do not rise at 
the rate that they would otherwise do. As a matter of 
fact, we have found that by improvements in structural 
detail, such as I have mentioned, it has been possible to 
keep the estimated stresses in a seaway down to a figure 
which allows a good factor of safety, — into con- 
sideration the strength of the high tensile steel employed. 

There is no reason why boats having speedsof 30 or 31 
knots at light draught should not be as capable of living 
through weather as a torpedo-boat. This was the 
original standard ; and —_ that they are equally well 
proportioned and equally well-built, they should run no 
greater risks than their prototypes did. If a higher 
standard of strength than this is now considered desir- 
able for destroyers for the British Navy, so that instead 
of working from a base they may always accompany the 
Fleet at sea, I believe this requirement can be met with- 
out a great sacrifice of speed. 

It would be unfortunate if the exaggerated impression 
which has got abroad as to the frailty of destroyers as a 
class should lead to a swing of the pendulum in the 
direction of increase of weight which should greatly 
exceed the necessities of the case. If we go to such heavy 
scantlings, or if we so increase the dimensions in order to 
secure comfort at sea, that destroyers can no longer be 
fast enough to overtake torpedo-boats in smooth water, 
would not their usefulness be much impaired? Other 
nations will probably continue to build small fast craft 
of this description, in which comfort is sacrificed to speed 
and efficiency, and can we afford to be left behind ? 

The present destroyers, like the torpedo-boats, are 
lightly built at the ends, and it is necessary to give 
special attention to the bow plating aud framing in new 
boats, so that they may be able to maintain speed in 
rough water. Besides the local a of the 
bows and a moderate increase of scantlings generally— 
say from 10 to 15 per cent.—to enable them to stand 
more knocking about, I think it would be wise to increase 
the ratio of depth to length even above that of the 
Albatross. The strength should then be ample for all 
requirements. 

do not feel at a hr anything about the 
latest desi; that have been ed for by the Admi- 
ralty, in which builders have been left, as usual, a fairly 
free hand. The moderate speed specified, 254 knots, is 
due chiefly to the conditions of trial, which 
be made with full load on board, and not, as previously, 
with a very light load. Although I should have preferred 
to see the trial made under average conditions of load— 
that is, in fully equipped condition, but with bunkers 
half full, rather than in either of the extremes of loading, 
still I can see no reason why begets good boats 
should not be built under the new conditions laid down, 
provided that moderate views are allowed to prevail as 
to the hull weights and dimensions which are left to the 
judgment of the designer. 

They will not be as fast at a light sey 2 of water as 
the present boats are in that condition, but their speed 
will be increasing all the time as the coal burns out, and 
the average Pa should be considerably more than that 
obtained on trial. 


In view of recent events, what is a safe stress upon the 
material either of the deck in compression or upon the 
keel in tension? 

Do our views upon the subject require modification, 
and, if so, to what extent ? 

Fairbairn found, many years ago, that the joints of an 
iron-riveted girder sustained upwards of three million 
changes of one-fourth the weight that would break it 
without any apparent injury to its powers of ultimate re- 
sistance. It broke, however, with 313,000 additional 
changes when loaded with one-third the breaking weight, 
evidently showing, he says, that “‘ the construction is nob 
safe when tested with alternate — of a load equiva- 
lent to one-third the weight that would break it.” There 
are numbers of large ships at sea in which the stresses must 
be considered very high if judged by this standard, but 
which have shown no signs of distress. This would seem 
to indicate that the extreme conditions assumed in the 
stress calculations are very rarely met with, and that if 
they do occur, they Jast for a comparatively short time. 
But we have to remember that it is more difficult to get 
@ thin plate to stand a compressive strain than a thick 
one, and also that small vessels are likely to encounter 
waves which will strain them more frequently than large 
ones. The waves which aro assumed in stress calcu- 
lations of battleships are given by Sir William White as 
383 ft. in length, and 24 ft, in mala? while those 
ssanmed for a 210-ft. destroyer are 104 ft. only. Of 
course, the destroyer which has to keep company with a 
battleship may be called upon to encounter the 24-fb. 
waves; bub these, on account of their greater length, do 
not produce such a@ severe ——— moment as the smaller 
wave. The boat cannot stretch from crest to crest, and 
is etter supported than upon the shorter waves of less 
height. But, as I said before, these calculations cannot 
be depended upon for exact figures, and are only useful as 
methods of comparison. 

I have my own opinion as to how high a stress it is eafe 
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to allow ; but it would serve no useful purpose to attempt 
to fix a definite limit, where so much depends upon 
workmanship and other indeterminable quantities. The 
builder’s own experience should be his guide. If all 
vessels had to be built to the rules of insurance societies, 
there might be less risk, but there would certainly be 
less progress; and torpedo-boats and destroyers could 
never have come into existence. 





STRESSES ON SHIPS’ PLATES. 


On the Stresses in a Ship's Bottom Plating Due to 
Water Pressure.* 


By Ivan G. Boosnorr, Naval Architect of I.R.N. 


I po not know of any question in the theory of elas- 
ticity which should interest the naval architect to the 
sameextent as that of the flexion of thin plating. Indeed, 
the whole - from keel to upper deck, consists of plates, 
which are to fulfil the most varied purposes, and to with- 
stand all kinds of stresses. Owing to this, naval archi- 
tects cannot be satisfied with approximate and rough 
practical formule, which may be regarded as sufficient 
by engineers of other branches of the engineering pro- 
fession, and they are bound to examine and solve this 
question in detail. The series of communications read 
before this society, by such authorities as Professor 
G. H. Bryan,+ Dr. F. Elgar,t Mr. T. C. Reed,§ Mr. 
J. A. Yates,||and others, show how pressing is the de- 
mand for the solution of this question, and this circum- 
stance encourages me to submit my attempt to generalise 
some of the results already obtained. 

1. The outer and inner bottom plating and the bulk- 
head plates of a ship present, in the majority of cases, a 
series of perfectly fiat plates fixed to a rectangular net- 
work and subjected to the water pressure which may be 
considered uniform for each separate rectangular plate. 
Under this pressure the particular plate bends, and the 
chief problem for the naval architect consists in establish- 
ing the connection between the sizes of the plate, the 
oy a of pressure, and the stresses which are ca‘ 

y ib. 

This question, notwithstanding its ym simplicity, 
has not been hitherto solved by the theory of elasticity 
under the conditions which yan pe to its practical 
realisation ; in the practice of naval architecture, it is as 
yet only solved by the application of a roughly empirical 
method of comparison, and for the mercantile marine by 
the use of different rules devised by Lloyd’s and Veritas, 
without any theoretical explanation of these rules. 

All the attempts that I know of to solve this question 
theoretically treat the Fav as possessing either absolute 
stiffness or absolute flexibility. In the first case, its 

ing takes place at a considerably greater load than 
that determined by theory; the formule which are 
deduced on the second assumption being better confirmed 
by experience, but the incorrectness of this hypothesis 
itself 1s obvious. 

I shall not ascribe to the plate properties which, evi- 
fone. it does not (i.e., absolute stiffness or abso- 
lute flexibility); therefore the results which are thus 
obtained will, perhaps, be considered as more trustworthy 

those obtained previously. Although I am unable 
to offer a perfectly exact solution, giving a categorically 
definite result, I will 

(1.) To establish the limits within which the tension on 
& flat plate, of given dimensions, loaded with a certain 
pressure, is included ; 

(2.) To apply the deductions so obtained to the con- 
structions used in the mercantile marine and in ships of 


war. 
These results I have the honour to submit to the judg- 
ment of this Institution. 
2A = gy on a Souiory pesiete external pres- 
sure partly by its stiffness, par its stretching. 
There is a marked difference wn A the laws of ioe 
of a stiff beam and the resistance of a perfectly flexible 
but elastic chain. We shall establish in the first instance 
these two limiting cages. 
Let us consider a err? age beam 93 uniform 
section, supported at both ends, the span being 20 to 
40 times the height of the beam. If ‘hie beam is loaded 
with a weight uniformly distributed over its length, and 
we measure the strain, or the deflection, produ at any 
og: of the beam, we will observe that until the load 
as reached a certain limit the deflections vary propor- 
tionally to the load ; and, as it is proved in the elemen- 
tary theory of elasticity, the stress at every point varies 
in thesame ratio. On a further increase of the load, tke 
deflection begins to vary more quickly than the load, and 
in the case of all sound constructions, such as bridges or 
buildings, this limit of strain is never attained ; but the 
stress at each point of the beam varies almost propor- 
tionally to the load, until the beam breaks at its samen 


part. 

Thus, if the breaking takes place under a load of, say, 
6 tons, the ultimate tensile s‘rength for the material of 
the beam being 30 tons per square inch, we may assert 
that under a load of 1 ton the greatest tension will not 
exceed 5 tons square inch, and the beam will sustain 
such a load without injury during an indefinitely long 
period of time. 

3. Let us now take a flexible chain consisting of an 
extremely large number of links; and, to simphity the 

* Paper read before the Institution of Naval Architects. 
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reasoning, let us suppose that its weight is insignificantly 
small, so that this chain can be extended horizontally 
between two absolutely fixed points—i.e., which cannot 
approach one another, whatever forces may act on them. 
If we now load the chain, and, progressively increasing 
the vertical load, we observe the deflections, it will appear 
that there no longer exists the former direct relation 
between the load and the strain, but that the deflection 
varies as the cube root of the load ; thus, on increasing 
the load eight times, the deflection will increase only 
twice. Ib is shown in statics that the tension of the 
material of a chain increases gregory to the two- 
thirds power of the load—i.e., if the load be increased 
eight times, the tension increases four times. : 
This relation between the deflections and the load will 
hold good so long as Hook’s law for the material of the 
chain holds good ; on a further increase of the load the 
deflections will increase more rapidly than before, and 
the tensions more rien Oi these departures from unifor- 
mity are very considerable, so that the formule deduced 
for an absolutely elastic material cannot give either the 
magnitude of the deflection obtained or the tension just 
before the breaking of the chain. 6. 

4. In the Appendix are given two formule which de- 
termine the stresses in the chain corresponding to the 
different loads, if the material be regarded as absolutely 
elastic (formula 3a) and for real material (formula 5). 

In Table A the tension g of a chain, whose sectional 
area is 1 square inch, and span 2 a = 100 in., correspond- 
ing to the various loads P, are shown (see Fig. 1, page 391). 

This example shows clearly what a great difference there 
exists between the results given by the usual formule 
(3a) and (4) and the formule (5) and (6); the following 
statements are important : ; 

(1.) When a horizontally stretched chain is loaded, the 
strains and stresses produced in it are not proportional to 
the load, but increase more slowly than the load ; the 
connection between these three — is defined by the 
two simple relations of statics (formula (3a) and (4) ). 

(2.) When the tension of the chain has exceeded the 
limit of proportionality, the deflections increase more 
quickly and the tensions more slowly than is given by the 
preceding formule. ; 

Thus, to the case of a stretched and loaded chain, our 
usual engineering criterion—the factor of safety—is per- 
fectly inapplicable. If a load of 6 tons breaks our chain, 
the tension under a load of 1 ton will not be six times 
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| Absolutely Elastic : 
“—" Material. * | Real Material. 
per oh aber tel ee 
Square | ) | 
Inch. | Total | Maximum | Relative Total | Maximum 
P.| Deflection. | Elongation. |Load P; Deflection. 
Ib. tons in. | percent. | tons | in. 
5,000 0.13 0.75 0.01 |} O11 | 0.61 
10,000 0.38 1.06 | 0.02 0.31 | 0.86 
15,000 | 0.70 1.30 0.04 0.66 | 1.22 
20,000 1.07 1.50 | 0.06 | 1,07 | 1.50 
25,000 _ 1.50 1.68 | 0.075 1.50 | 1.68 
30,000 1.97 1.84 | 0.295 8.56 3.3 
35,000 2.48 1.98 | 1.495 9.36 7.5 
40,000 3.03 2.12 2.155 12.9 | 9.0 
50,000 | 4.23 2.37 4.05 22.0 | 123 
60,000 6.56 2.60 8.50 382 | 17.8 
64,200 6.16 2.69 19.50 62.0 | 27.0 








* The ~ a of elasticity being equal to 33,000,000 Ib. per 

juare inch, 

“ay The elongations relate to a specimen of steel which has been 
actually tested at Watertown Arsenal. See Report of the Tests 
¢ — for Industrial Purposes. Washington, 1896, page 153, 
NO. e 

less than the ultimate tensile strength, but only 17 times; 
thus it considerably the limit of elasticity, and by 
repeated or indefinitely continued application of loads of 
1 ton we may break our chain, supporting under ordinary 
conditions as much as 6 tons. This circumstance presents 
@ rare exception in ne er ra practice, and, in examining 
it, ib is necessary to abandon the customary point of view 
in order not to be misled 

5. Let us now return to the question of the flexion of 
thin plates supported at the edges by a rectangular frame. 

If the plate rests freely on the frame and is not fastened 
to it, orif the frame is so weak that it may give way with 
the bending of the plate, the plate bends like a stiff beam, 
and there exists a direct proportion between the load and 
the tension at each point, almost up to the breaking of 
the plate, the deflections being sup small when com- 
pared with the length and breadth of the plate. This 
case is the most disadvantageous and is hardly to be met 
with in shipbuilding practice. 

If, however, the plate is firmly riveted to the frame, 
and the latter is so stiff as not to give way with the bend- 
po | of the plate, we obtain the most interesting and practi- 

'y important case of flexion. In this case the plate 
presents something intermediate between the limiting 
cases considered above of the stiff beam and the flexible 
chain, and, so long as the tensions are small, it very closely 
resembles the stiff beam ; on increasing the load, the plate 
loses the property of bending like a beam, and the chief 
part of the resistance of the plate becomes due to its ex- 
tension, like the case of the chain considered above. _ 

It is the ratio of the least dimension of the plate to its 
thickness which determines whether the first or the second 
case gives a closer approximation ; thus, when this ratic 
is 20 or less (for Siemens-Martin steel) we have the first 
case, and when this ratio y+ pn 1000, we have the 
case of the chain; for plates of medium thickness (when the 





— ratio ae a. 60 to 200), their flexion = meneenly 
erent from extreme asappears from l'a 
B, which is calculated for a pinte of Martin steel, the edges 





being so fastened to the supporting frame that they cannot 


shift horizontally, but the edge elements of the 
free to incline. The thickness of the plate ¢ = 3 in., the 
breadth 2a = 48 in., and its len is sup very 
_ (See the formule 7, 8 b, and 9 a, in the Appendix* 
and Fig. 2.) This Table shows clearly how erroneous are 
the results given by both hypotheses (for example, 71 
and 7.42 tons per square inch instead of 13 29 tons). 
For pressures above 32 ft. of water column the limit of 
elasticity is passed, the formula (9 a) is no longer appli- 
cable ; and it gives tensions which, as in the case of the 
chain, are greater than the true ones. 
6, In the cellular-bottom construction the plating may 
be considered as consisting of rectangular parts of plates, 
which are not simply sup; on the edges, but clamped 
or built in, because the elements of the plate riveted to 
the frames are constrained to retain their original direc. 
tion. In this case we can observe the following curions 
circumstance : ee 

The greatest tension is here obtained, not in the middle 
of the plate, but at the edges, exactly as in a beam with 
fixed ends, which breaks under a uniform load at the 
ends, and not in the middle. Thus, under a load for 
which the tension at the edges approach to the limit of 
elasticity, the tension at the middle of the plate, being 
almost one-half of the greatest, will be still far from it, 
On the load being increased, the tension at the edges 
will pass the limit of elasticity, and the material will 
approach the yielding point—i.e., when the constant load 
causes an increasing elongation of the metal. Then all 
the boundary sections of the plate which hitherto retained 
their direction begin to incline, and thus the plate passes 
gradually to the condition of a supported one, instead of 
a built-in — as it was before. The tension in the 
sections which have given way immediately decreases, 
and the greatest tension passes to the middle of the plate. 


plate are 















































TaBe B. 
+, @ o 3 : o 
3: gs \sa| 8 32 
) es Real Plate. Bug B% | & Bis 
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EO | BoP lEoBiso8! & |Eoe 
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| j pees 
Pay no Tons per Square Inch. Inches. 
| | 
+ | 111 | 0.97 | 0.22 | 108 | 0.46 | 0.10 | 0.08 | 0.16 
1 | 292 | 1.56 | 0.32 1.88 | 0.74 | 0.19 | 0.14 | 0.21 
2 | 4.48 | 2383 | 0.69 | 3.02 | 1.17 | 0.38 | 0.21 | 0.26 
4 | 887 | 8.18 | 1.34 | 4.62 | 1.86 | 0.76 | 0.29 | 0.33 
8 | 17.74 | 4.14 | 2.41 | 6.55 | 2.05 | 1°53 | 0.39 | 0.41 
12 | 26.6 | 4.74 | 3.82 | 8.06 | 3.86 | 2.29 | 0.45 | 0.47 
lo 35.5 | 5.83 | 4.12 | 9.85 | 468 | 3.06 | 0.51 | 0.52 
20 44.3 | 5.61 | 4.86 |10.47 | 5.42 | 3.82 | 0.55 | 0.56 
24 | 53.2 | 5.88 | 5.5, |11.45 | 6.12 | 4.58 | 0.58 | 0.60 
28 62.0 6.17 | 6.23 12.40 | @.79 | 5.385 | 0.61 | 0.63 
32 | 71.0 | 644 | 6.85 [18.29 | 7.42 | 6.11 | 0.64 | 0.68 
' ' ! 
After the removal of the load, the ne will no longer 
return to its original position, and the permanent set in 


it at the edges will remain for ever. If the load be 
applied from the opposite side, the plate changes its cur- 
vature for the opposite one, and at the same time 4 
characteristic “a lho Sg may be observed when 
stepping on a thin w: / : 

. the above, for a further increase of the load in 
the original direction, we shall have the flexion of the 
plate approaching to the case of a ty ea one, and we 
may calculate the greatest at tension the middle point of 
the plate by the corresponding formule, until this tension 
exceeds the limit of elasticity. On the load being still 
further increased, the tension thus calculated will be 
greater than the true one, and the plate before breaking 
will sustain a considerably ter pressure than that 
which would be given by this formule ; the fracture always 
take place near the middle of the plate. 

7. For the rectangular plate built in on the boundary, 
even if it is regarded as an absolutely stiff one, the finding 
of the circumstances of the flexion requires the integra- 
tion of a partial differential equation of the fourth order, 
which has not yet been performed.}| The investigation 
of the case of a real plate is, of course, yeb more com- 
plicated, and I am compelled to assume the following 
postulate : ; a" 

If we have four plates of the same thickness having the 
following form of boundaries : ee 

(1.) A rectangle with one side 2 a, the other being very 

the other 20 (b > 4); 


long ; j 
i) A rectangle with one side 2 a, 
(3.) An ellipse with the axes 2 a and 2 b (b > 4); 
the corresponding 


a (4.) fo - — ee diameter 2 a ; 

1 subjec' to the same pressure, 

stresses and strains in the first plate are greater than = 

the second, in the second pamet than in the soy Sy 

in the fourth they are the least. (See Fig. 3, page 391. ' 
This postulate is justified for all the cases of flexion of 

thin plates already solved in the theory of elasticity ; 

therefore its extension to questions not yet theoretically 

solved will nob be too hazardous a step. At any rate, 





* [The demands “oon 7 . 1 do not permit us to 
roduce this a ix.—Ep. “oe 
ae Profenenr Koyalovieh (of St. Dine University) 





i by means } 
woling- cos qumnenguney waned ite to be desired for 
practical calculation. 
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i i easil i i i i i h tothe breadth is 2 or | 25 ft. to 26 ft., the pressure approaches to the limiting 
this postalate, ane . an ly realised experimental oe the ratio of the lengt e is r pitt the mas Rae tension smogat aon tne 
v ° Aa aap Se ie _ ‘ : : i . attnge 

i toed, may seek the limits} 8. Thus, with a thickness of the outer shell plating of a | per squareinch. or smaller ships, th g 
ie) ma og tenn ope or Be vad formule, given |large battleship where ¢ = 4§ in., cad with a space | which has a thickness of 3$in. to 3} ‘es, the — be 
it the Appendix, we can obtain the limiting value of the | bstween the transversal frames 2a = 48 in., the admis- | tween the transverse frames being the same, Boss - 
pe sure which produces a permanent set of the plate, | sible pressure is approximatel equal to 24 fv. of salt| draught of water 20 ft. to 25 ft., the tension exceeds the 
oy deprives it of its original elasticity, bub the exact | water, and is almost independent of the space between | above limit, and attains, in some cases, 10 tons to 12 tons 
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a.a. Continnous bars (not bevelled ). 
6 .b. Short L- strips (not bevelled). 
c.c. Diagonal stays (tee secuor)over 6-12 feet. 











(1284.8) 


value of the breaking pressure cannot be calculated. In| the longitudinal frames, if this space is 8 ft. or more. | per square inch, and more. The inner bottom plates 
Table C, page 392, Py tmiting value of pressure admitted Therefore, in still water, the draught of the ship being | of all ships have a thickness of ;;, in. fo in., with 
for all practical purposes is given; the formule which - — —|the same frame spaces, and the admissible cer 
serve for the calculation of the Table and the assumptions| * Dr. F. Grashof (‘Theorie der Elasticitit und Festig- | is from 4 ft. to 6 ft. of water column; but as by some 
used are explained in the Appendix. The greatest ten- | keit,” Berlin, 1878, page 369) gives, for a stiff rectangular | requirements they are tested by a ame of nearly 
8100, Tmax, 18 supposed to . 74 tons per square inch | plate with sides 2a and 2 6 (b> a) and thickness ¢, the | 20 ft. to 25 ft., a permanent set of these plates at the 





(1200 kilogrammes per square centimetre). formu frames is, of course, inevitable, and every engineer who 
gamertag to oar postulate, the. Tnettiag en Sie & - ee ae Se ee Se ee eon tga 
ar maces, io eoabelage LAbinnEn tee Soevana’ givin. im the ome =29(7) 1, (2) knows this. ‘The tension exceeds the limit of elasticity, 


second and third columns of this Table ; these values are and attains 12 tons to 15 tons per uare inch, and more. 

not very different from one another, the maximum differ- | where Cmax. is the maximum tension, p the pressure on| For the mercantile marine 70's rules require very 

ence being only 20 to 23 per cent., and for the riveted | unit of area. If we assume here b = © and b = 2a, the | small spaces between the girders, and also intermediate 

—, neglecting the weakening of the section by | tension ¢max. in these two cases will differ by only 6 per | transverse frames. This requirement decreases the ten- 
© rivet 


oles (which gives 12 to 22 per cent.), we|cent. The truth of this formula is doubtful, and 1 quote sion on the plating } Sag secu ae = — a <i 








may adopt the first limit for all rectangular plates’ it not as a proof, but by way of reference. 9. In calculating t 
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TABLE C. 
Rectangle, with) Ellipse, with Circle of 
Ratio of Span | the Sides2a | the Axes 2a Diameter 
to Thickness | and o. and 4 a. 2a, 
2a i ‘ 
: Height of Water Column in Feet. 
Nearly 
60 23.5 28.9 62.5 
70 17.1 210 45.8 
80 13.1 | 16.1 34.8 
90 10.4 | 12.8 27.6 
100 8.4 10.4 22.4 
110 7.0 8.6 18.6 
120 6.0 7.4 15.8 
130 5.2 6.4 13.6 
140 4.6 5.6 1L8 
150 4.1 4.9 10.5 
160 3.7 4.4 9.4 
170 3.3 | 4.0 8.5 
180 80 | 3.6 7.7 





plating, produced by the bending moments due to in- 
equalities of weight and buoyancy, it is assumed that all 
the longitudinal plates take a whole part in the resistance 
of the ship considered as a solid beam, a maximum stress 
of 4 tons to 5 tons, or even 6 tons, per square inch being 
usually admitted. It must, however, be remembered that 
to this stress must be added the preliminary one, proceed- 
ing from the pressure of the water. Thus the total stress 
of the bottom plating may be much nearer to 12 tons or 
15 tons per square inch than the required 5 tons. 

Such a stress is scarcely desirable, if we bear in mind 
that one-half of the stress in a pitching ship is a rapidly 
varying one, not only in magnitude, but also in direction 
(tension and compression alternately). In civil engineer- 
ing constructions such an intensity of stress is never 
allowed. 

If we wish to reduce these values, it ought to be re- 
marked that, the stresses caused by pitching being inevit- 
able, it is possible to reduce only those which are due to 
the hydrostatic pressure. Accordingly, I venture to pro- 
pose a practical solution of the apg 5 problem : 

To construct the hull of a ship so that the tension on 
the inner bottom plates, when exposed to the pressure of 
the test column of water,* should not exceed the practical 
admitted limits, and that the tension on the outer shell 
plating due to the same hydrostatic pressure of water 
should be as small as desired. 

It is evident from our formul that, in order to diminish 
the tension in the plating without increasing its thick- 
ness, it is necessary either to reduce the span between 
the transverse or longitudinal frames, or to increase the 
stiffness of the plates, by riveting to them some addi- 
tional ribs. A reduction of the span would make the 
cellular-bottom system unrealisable; it is the secon 
method therefore which remains. In order to preserve 
the total weight of ribbed plating the same as before, the 
thickness of the plates is to be duly reduced and the ribs 
may be placed longitudinally and made continuous, even 
under all the transverse frames, except the watertight 


ones. 
Fig. 6, page 391, shows a scheme of such a system of | P 


construction. 

10. The floors in this system may be either lightened 
by cutting holes, or constructed upon the bracket system, 
but the outer angle-bars and the reverse frames must 
made continuous. This considerably simplifies the fitting 
together and the verification of the frames. These angle- 
bars are to be bevelled as usual, and on the outer and 
inner flanges of the frames additional longitudinal ribs 
are to be laid continuously; to these ribs the plates of 
the outside and inner bottom plating are to be riveted. 
In order to fasten the transverse frames to the plating, 
short unbevelled pieces of the same section as the ribs 
are riveted to the angle-bars of the frames. 

, a ribs are to be calculated by the ordinary 
ormula, 


W = 2? ab? 
30 


where W isthe moment of resistance of the profile, 2 a 
and 2 are the spaces between the ribs and the trans- 
verse frames respectively, » the water pressure, and o the 
admitted tension. This formula relates to a beam with 
two fixed ends loaded uniformly, the load being the pres- 
sure of water on the corresponding — of plate. The 
—— the plating is to be calculated by the for- 
mula 

2a 


tne, /12 = ay =. 
/ o 105 o 


where H is the height of water column in feet, and o is 
the tension in tons per square iach. This formula is ex- 
plained in the Appendix. 

In the ordinary system the longitudinal frames, besides 
their immediate destination—the connection of the trans- 
verse frames—have a great importance in another respect. 
We have shown in the Appendix how greatly the tension 
in a plate subjected to the pressure of water is diminished 
by means of the stays between the supports ; it is there- 
fore very important to prevent any bringing nearer 
together of the transverse frames oe any tendency of 
the ship to hog, which would arise therefrom ; but when 
the plating is sufficiently stiff by itself, and the bendin 
from the water pressure is insignificant, there is no n 
for continuous longitudinal frames, sufficient mutual con- 
nection of the transverse frames being obtained by means 


(32) 
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of longitudinal bulkheads, the vertical keel plate, the 
watertight Seana stringer, and the intercostal longi- 
| tudinal stringers. These latter may even be replaced by 
| diagonal stays riveted to the ribs in such a manner that 
| in places where a great weight is concentrated on several 
| frames (for example, the side turrets) these stays may be 
| fitted closer. ‘ : 
As to the weight of the ribbed plating proposed, it 
| does not exceed that of usual system,* the space between 
| the added ribs being sufficiently small. The following 
| Table D gives the weight results, the space between the 
| transverse frames being supposed to be 4 ft. 
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* The stiffaess of Z-bars is increased by about 25 per cent., due 
to the riveted plate. 

The maximum tension proceeding from the pressure of 
a water column 26 ft. in height is 24 tons per square inch 
for the outer shell plating, and 74 tons per square inch for 
the inner’ bottom plating. It must be remarked that 
here the tension in the shell plating is directed across the 
ship, and is to be combined with the longitudinal tension, 
not by simple addition, but by the parallelogram law ; 
thus, if the longitudinal tension arising from pitching is 
5 tons per square inch, the maximum tension will be 
JB + (24), or close upon 5.6 tons per square inch, and 
not 7} tons per square inch. 

11. The plating in the proposed system (including the 
additional ribs) is considerably stronger than usual, 
because their flexural rigidity (for bending) increases in 
the ratio of the height of the strenthening ribs to the 
thickness of the plates—i.e., 7 to 10 times. Such an 
increase of strength is important when the ship comes in 
contact with the ground in shallow places. 

The thickness of the plates themselves is reduced 
almost to one-half, but I do not think that such a reduction 
could call forth serious objections, because there does not 
exist a law that big ships should have thicker plating, 
by the conditions of strength. 
There have been small ships with thin plating, doing 
excellent service for dozens of pom. being carefully 
preserved from corrosion below the water-line. More- 
over, the rusting of plates, when they are thin, does not 
produce a worse effect by increasing the tension, as in 
the case of thick ones; thus, for example, if in a }§-in. 
late, .%, in. be destroyed by rust, the tension will 
increase in the ratio of (}4)?; that is, it will be 9.1 instead 
of 7 tons per square inch ; ina thin 2%,-in. plate, on the 
other hand, subjected to a tension of only 2} tons per 


be | Square inch, the reduction of the thickness by 3; in. will 


bring the tension to24 x (3), or 4.4 tons per square inch. 
; do not think the‘latter can be Pier tmael worden. than the 
ormer. 

In the existing system, in places where the transverse 
and longitudinal frames are secured, there is formed a 
very rigid connection between the bottoms, which deprives 
the inner bottom of any importance, use even by a 
slight blow against a rock both bottoms are then broken 
through together. In the poemeeee system, where the 
longitudinal frames are replaced by diagonal stays, the 
transverse frames are only strong enough to withstand all 
the forces acting upon the ship under the ordinary con- 
ditions of her service, and thus these frames may be 
broken by the blow, whilst the inner bottom will still re- 
main intact. 

In describing this system of construction, I do not con- 
sider it exempt from many imperfections, and I wish only 
to show one of the practically possible solutions of the 
problem stated above, without any increase of weight or 
difficulty of work. A perfect system of construction can 
only be elaborated by the united efforts of many prac- 
tical shipbuilders during its actual carrying out. 





THE ELECTRIC PROBLEM OF 
RAILWAYS.+ 
By J. Swinsurne. 
(Concluded from page 360.) 
Constant-CurRENT Drrkcr. 

TAKE now the simple series direct-current motor on 
constant current. 

If the maximum terminal pressure at 60 kilomteres 
per hour is 1000 volts, as before, the motors again take 
1440 amperes. The pressure at starting is 75 volts; so 
the pressure rises uniformly from 75 to 1000, the average 
being thus 537.5. This, with 1440 amperes for 23.8 





* The weight of both platings with longitudinal 
stringers (girders) for a big ship, constructed upon the 
usual system, is about 45 Ib. to 50 Ib. per square foot and 
more. 

+ Paper read before the Institution of Electrical Engi- 





neers, Manchester Section, 





seconds, makes 18,600 kilojoules supplied by the li 
The energy taken is therefore 18,600 icllodoules (625 
watt-hours per ton). The train then runs at constant 
speed for some seconds. Asa matter of fact, it would 
a accelerate in practice. The motors would be in 
parallel, each taking half the current and giving about 
250 volts back pressure. This corresponds approximately 
to a quarter of the normal acceleration. The fields may 
be weakened by shunting. In practice the motors would 
be thrown into parallel before 60 kilometres per hour 
was reached, and there would bea saving. We may for 
comparison take the same figure as before, and allow 
1500 kilojoules ; so the energy supplied to the motor ter. 
minals taken is 20,100 kilojoules. 

On slowing down, the negative acceleration will ba too 
rapid, as the 7.5 percent. has to be taken the other way, 
and the train resistance is also stopping the train. To 
correct this it would be necessary to shunt the fields a 
little ; but as in practice there is little objection to a 
slightly increased negative acceleration, especially if it is 
put on gradually, we may take the motors as they are, 
As the current is 1440 amperes, the negative acceleration 
is 0.875. This will pull the train up in 19 seconds, 
returning 1440 amperes at terminal pressure ranging 
from 850 to 75, or an average of 387.5 volts for 19 seconds, 
This amounts to 10,600 kilojoules. 

The total energy taken is therefore 18,600 kilojoules, of 
which 10,600 are returned, leaving a balance of 8000, 
The constant potential system u up 27,300, or about 
three times as much. 


ConsTANT-CURRENT THREE-PHASE. 


The three-phase system can also be worked on a con. 
stant-current circuit; but as the frequency must vary 
with the speed, each train must have its own engine, 
unless some special arrangement is made in the distri- 
buting system. One special arrangement will be brought 
forward in discussing the question of distribution, 


DISTRIBUTION ON SuHoRT LINEs, 


Turning now to the question of distribution, the first 
point is to settle the pressure. The present practice of 
500 volts is really due to the street tramway ; there is 
no particular reason why it should be adopted for rail- 
ways. It may be said that 1000 volts is dangerous, and 
2000 to 5000 means practically certain death if a contact 
is made. Other things being equal, alternating pressures 
of the same voltmeter value are more dangerous than 
direct, and in making comparisons as to danger it might 
be best to allow the same maximum pressure in each case. 
This paper is meant rather to deal with the future, and 
it seems highly probable that as soon as there is a — 
commercial necessity for dangerous pressures, they will 
be allowed. There is always danger in connection with 
rapid locomotion, and people are not supposed to make a 
promenade of a railway track. If high pressures are to 
be used, they should be made as safe as possible, of 
course, by the best safety devices. Sbtill, the danger is a 
drawback, and whether there are safety devices or not, a 
high-pressure line should be considered as dangerous, and 
people fully warned, so that if they court danger, it is at 
their own risk. 

In dealing with the short railway, 1000 volts has been 
taken as a convenient pressure, and there seems to be an 
impression that there is something about alternating and 
three-phase machines which gives them some sort of 
monopoly of high pressure. ‘The reverse is largely the 
case as regards danger, and as regards insulation. 

As to the distribution in the various cases discussed, 
the current in the direct-current constant - potential 
om is half for the first part of the acceleration, so 
there is some economy there compared with the series 
system. Roughly, the current for half the time of start- 
ing is only 720 amperes. It is 1440 for the other helf, 
corresponding to an effective current of 1140 amperes. 
The three-phase takes 720 right through, but there is an 
idle current to be considered. During the first half the 
sar factor was taken as 0.72, so the current is 1000, and 

uring the second half it is 800, the factor being 0.9. This 
gives an effective current of, say, 890 amperes. The series 
system, however, demands the whole 1440, not only during 
acceleration, but during running and during stoppages at 
stations. The question of how far series pays depends 
largely on the distance from the generating and sub- 
stations. If the distance is great, the constant potential 
direct current can be modified by only using one motor 
during the second part of the acceleration. As already 
explained, this does not increase the time between 
stations much, and it reduces the current to 720 amperes. 

If there is a sub-station every second station, and @ 
current density of something like 150 amperes per square 
centimetre is adopted, the loss in conductors is not serious. 
In a tube railway the trains are very frequent, so & low 
current density pays. In long-distance work the problem 
is very different. In the sub-stations there is little dif- 
ference. For the direct-current constant potential the 
distribution is generally by extra high-pressure three- 
phase, with transformers and rotaries. For direct con- 
stant current the extra high pressure is also direct current. 
There is no work of this sort in this country at present. 
Unless there is some special reason for distributing 
power in this way, other systems are Letter, or are, at 
any rate, more familiar. There is no difficulty in gene- 
rating extra high-pressure direct current, and it is done in 
Switzerland, where Messrs, Thury have madea speciality 
of it. There is little doubt the insulation is cheaper, 
and there are no capacity or self-induction troubles, no 
idle currents, and no triple switches and measuring 1n- 
struments. : P hee 

The three-phase system avoids the rotaries, which is an 
advantage. On the other hand, three wires are necessary, 
and this involves an extra contact. The rails are not 


‘ well adapted for alternating currents. The low-power 
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factor increases the leads, the transformers, and the 
erators. 
The constant-current three-phase system demands a 
dynamotor for each section, which is a drawback. The 
rimary is extra high-pressure direct constant current, 
and the secondary is constant three-phase current. For 
short tube lines this system seems to have no advan- 
over the direct constant current. 
~~ the station the constant-current system, whether 
direct or three-phase, has the peculiarity that the engines 
always work at constant torque, bub at varying speeds. 
The result is, that for a given daily output the coal con- 
sumption is less, as the engines always work at the best 
cut-off. The wear and tear is also probably somewhat 


Lone Rarnways: CoMPARISON OF SYSTEMS. 
Instead of dealing next with an intermediate or sub- 
urban line, it may be best to go to the other extreme, and 
consider a main line. The problem is entirely different. 
Acceleration is comparatively unimportant, and the energy 
is chiefly used for overcoming the train resistances. The 
capital cost in mains and sub-stations is greater in pro- 
portion to the traffic, aslarge proportions are frequently 
idle. It is therefore important to run light trains fre- 
quently. The present system tends towards heavy trains 
run comparatively seldom; and in goods traffic this prac- 
tice is carried as far as possible. bal Na 

It is therefore very difficult to decide on anything like 
a simple case of main line traffic. In the first place high 
speed is advisable, more especially between such centres 
as London and Manchester, and Manchester and New- 
castle. Such cases as intercommunication bebween Man- 
chester and Liverpool, or between the various busy York- 
shire centres, belong to the intermediate class. It must 
be remembered that it is comparatively easy to devise 
systems, not only of block signalling, bub of automatic 
control for electric railways, as the power is not generated 
on the train, and can therefore be shut off from the out- 
side. We may, therefore, have lighter trains running at 
high speeds, and running frequently. As a sample we 
may therefore adhere to the 100-tonne train. We may, 
having regard to the future demands, consider a -— 
of 125 kilometres (75 miles) per hour. Ib is difficult 
to make the case definite enough for clear camparison 
between the possible systems. We may therefore first 
run over the —— of each, and see how they 
affect the problem. 

The constant pressure system with direct currents has 
thedrawback of waste of energy during acceleration ; 
but if the trains go long journeys, that is no longer im- 
portant. The chief difficulty is the limit of pressure pos- 
sible. There seems to ba an impression that direct- 
current motors can only be made for low pressures. As a 
matter of fact they are mostly made for low pressures; 
but that is merely because there is no demand for high- 
pressure machines, except for arc lighting ; and there is 
little series arc lighting now. As a direct-current ma- 
chine can be easily made to give from 1000 to 2000 volts 
for arc lighting, there can be no difficulty in making large 
railway motors for such pressures. An arc machine 1s 
the most difficult to make for high pressures, because the 
rate of increase of the pressure relatively to the cur- 
rent has to be negative; so that the field is compara- 
tively weak and the diameter of commutation varies. If 
a 10-ampere machine can be made for from 1000 to 3000 
volts, there can be no difficulty in making a similar ma- 
chine for about 1000 amperes. ; 
_Itmay be safe to take 2000 volts as suitable for main 
line work. 

The limit of 2000 volts transmission is not so small as 
may be thought. Our ideas of transmission distances are 
largely gathered from incandescent lamp practice. In 
that case there is an accumulation of small drops; in the 
high-pressure mains, the transformers, the meters, and 
the house leads ; and at the end is a lamp which is sensi- 
tive to minute variations. In the case of a main line 
train we may lose quite a large percentage of the pressure 
inthe mains. Atacurrent density of 150 amperes per 
square centimetre the loss of pressure is 27.2 volts ong 


kilometre. If we care to spend 500 volts on the mains | 
tween two points of supply, the points can be 37 kilo- 
metres apart, if there is no loss in the return leads. Ib is 
unlikely that a main line could be run satisfactorily on 
the three-wire system, so instead of 37 kilometres it would 
be better to allow little more than half that distance—say 
20 kilometres, This means a sub-station every 40 kilo- 
metres, 

The direct constant-pressure system has the great dis- 
advantage of only suiting fixed speeds. Thus, if the 
motors are wound for 120 kilometres at 2000 volts, they 
will not work efficiently at any lower speed. The train, 
therefore, must run at 120 kilometres per hour, or waste 
power. This trouble can be largely overcome by making 
the motors large, so as to give a better acceleration. Two 
motors in series will then run the train considerably above 
60 kilometres per hour. The two motors in parallel 
will also ran the train above 120, so as to give some 
= for making up time—a most important considera- 


The series constant direct-current system has no longer 
the same advantages as in the case of the “tube.” The 
acceleration is no longer of vital consequence. With a 
given maximum pressure, and a given distance between 
sub-stations, the loss in the leads is greater, for the leads 
always carry the maximum current. The series system 
. Some compensations, however. It does not follow 
te t because the motors are taken as limited to 2000 volts 

at the line may not work at, say, 10,000. ‘The diffi- 
culty here is that the motor must be insulated from the 

B18, SO as to stand high pressures. Ten thousand volts 
+ oe & maximum loss of 25 per cent., or 2500 volts, would 
avow a distance of 92 kilometres between sub-stations. 


stations, only generating stations, and they could be 
placed, as a rule, near large towns, so that they could 
supply their customers. Theseries system has the advan- 
tage of allowing any speed at high efficiency. The ability 
to return energy in braking need not be considered, as in 
long-distance work it is im ible to allow large enough 
motors to give guod eration. It would therefore 
pay better to brake by mechanical means than to waste 
time slowing down in order to get back a little energy. 

The three-phase constant-potential system has some of 
the advantages of the constant pressure direct current. 
It falls behind in some points. There are three wires 
instead of two, and the motors cannot exceed their normal 
speed, however late a train may be. On the other hand, 
the system has the advantage that it can be worked for 
long distances, as frequent sub-stations can be put down, 
as they contain only still machinery. The distances apart 
of the generating stations are thus only limited by the 
economy of transmission at high pressure. 

The series three-phase system gives the same advantages 
as regards distance between central stations, but it is at a 
disadvantage compared with constant-pressure three-phase 
system, as its advantage in acceleration is more than com- 
pensated by the need of having sub-stations with moving 
machinery for each block, with a dynamotor for each train 
that may be fed by the sub-station. 


ConsTANT PressurE Direct. 


For the sake of making some sorb of comparison, we 
may take the generating stations as 80 kilometres (50 
miles) apart. Thisis certainly far enough to prevent the 
need of an excessive number of power stations. At the 
busiest time of day, which is what has to be provided for, 
we may take a half-hour service each way as sufficient for 
through traffic. This will demand stations of the order of 
6000 to 8000 kilowatts, which is smaller than one likes, 
but still large enough to be fairly economical. 

Taking first the direct-current constant-pressure system 
at 2000 volts, the simplest arrangement would be to have 
two sub-stations for each power station. A train would 
then never bs more than 13.3 kilometres from a sub- 
station. The trains want, say, 330 amperes abt full speed. 
A question at once comes up, whether it pays to have 
greater torque for accelerating. The i est way of 
doing this is to have a double allowance of motors. At 
starting, two motors are in series, and at half speed the 
extra motor is thrown out. As the motors will probably 
drive at least four axles, there will be, say, four motors 
of 1000 volts each, and they will all be in series on start- 
ing, only two — series above half speed. The 
starting motors may be comparatively small, as they only 
run for a minute or two at a time, and are then cooling 
for the rest of the journey. 

The conductors have to carry 330 amperes, which at 
150 per square centimetre means 2.2 square centimetres. 
Strictly speaking, however, the lead should not be run at 
a constant density, for the current is in the parts near 
the sub-stations longer. We may take the lead at 1.5 
square centimetre average area for each track. This 
would mean 1.5 by 2.92, equals 1.338 tonnes of copper 
per kilometre for the main. I is a question how much 
should be allowed for the return, as it would naturally 
be worked on the three-wire system ; but sometimes one 
side might be full and the other empty, so it might be as 
well to allow, say, 14 tonnes of copper, for the return of 
which seven would be charged to each side, making 24 
tonnes. At 702. per ton this means 16802. a kilometre 
for copper, or 3360/. per kilometre of double track. 

Each transformer sub-station must supply one-third of 
the distance between the main stations—that is to say, 27 
kilometres. Each ought to be able to supply 1.5 times 
the power for a single train—that is to say, 2000 volts 
and, say, 1000 amperes. This would be effected by one 
large rotary with another as spare, or by two 1000-kilo- 
watt rotaries with one spare. Then the transformer sub- 
stations would have 27 kilometres of high-pressure cable 
ab, say, 8000 volts and 250 amperes. 

For the constant-potential system at 2000 volts we may 
reckon for each distance of 80 kilometres— 


Distributing mains (copper 
only)... ooo ate Si 25,000 
9000 - kilowatt static trans- 
formers... eae ave eee 11,250 11,250 
6000 - kilowatt rotary trans- 
formers... oye 38 ee 18,000 18,000 
Extra high-pressure mains 80,000 53,000 
Total ge 94,750 
The figures only refer to the parts that vary with the 


system adopted, and therefore do not give the cost of 
fitting out the railway electrically. They are also very 
rough estimates. 


ConsTaNnt-CuRgRENT Drrect. 

The series system has two mains for each line, ones 
330 amperes, 1.5 square centimetres in section. This 
comes to 6 by 8.92, equals 5.35 tonnes per kilometre, or 
30,0002. per section bare. A large addition would be 
necessary for insulating for 10,000 volts. 


THREE- PHASE. 


The three-phase system is the same as the direct cur- 
rent constant pressure, except that there are no rotary 
transformers. In this case ib might pay to have more 
sub-stations, so as to decrease the cost of the copper, as 
the cost of sub-division of sub-stations would not be 
serious. 

The constant-current three-phase system saves some 
10,0002. per section in transformers, but costs extra for 
extra sub-station rotaries. : 

The result of these estimates is that series costs less 


fours, as the constant pressure has high-pressure cables 
completely protected from contact, while the series has 
10,000-volt conductors exposed, involving danger and cost 
age age hardl to k pl 
is, perhaps, Yy necessary to work out a sample 
of intermediate types, such as between Manchester and 
Liverpool, because they are equivalent to sections of the 
through main line. Theonly difference to be considered 
is the question of frequent stoppings and startings. A 
main line rans byes passenger trains, also stopping 
trains, goods, and minerals. At present a slow and a 
stopping train are synonymous. There is no reason why 
& train that stops at many stations should run slowly be- 
tween them, except that a locomotive that is designed for 
acceleration is not suitable for running fast, though the 
steam locomotive is better than the electric on constant 
pressure, because it is nob wasteful while accelerating. It 
is just as important that stopping trains should waste 
little time as that expresses should be fast; in fact, there 
is greater reason in many cases, as the worst and most 
uncomfortable carriages are put on these trains. The most 
important are the suburban trains, ing large numbers 
of business men, and stopping at nearly every station. In 
this case acceleration is of the highest importance, as in 
the tube railways. ' 


CONCLUSION. 


Enough has now been said to show that it is advisable 
to pause a little before we convert our railways into elec- 
tric street tramways. We may, by doing so, not only work 
under drawbacks, which, though unavoidable in tram- 
ways, need not exist on railways, but we may stereotype a 
system which is found to be more and more unsuitable as 
the ‘‘ electrification” of railways develops. It is most 
important that systems should not be adopted which pre- 
vent coupling up with other systems. here is a rapid 
growth of ‘“‘tubes” in London at present. Each is treated 
as an independent railway now, but some day there may 
be a great need to couple various ‘‘ tubes” on to suburban 
and even main lines. In England our gauge is already 
too narrow, and our height too little. It is, perhaps, out- 
side the scope of this paper to point to the evils of run- 
ning still smaller railways in ‘‘tubes.” _ 

It will be an unfortunate calamity if our railways 
take up different systems of electric working. If some 
have 500 volts, others 1000, , or 10,000 ; if some have 
constant currents, some direct, and some three-phase, 
while others have constant pressure of each kind. 

There is some slight adaptability in electric locomo- 
tives. Of course a three-phase motor will not run ona 
direct-current circuit, but a constant-pressure locomotive 
will with very little addition be capable of running on a 
constant-current circuit ; and locomotives can be built to 
run on either, if the pressures and currents are right. 
The locomotives built for 500 volts are not suitable for 
2000 volts. If the 500-volt locomotives are for tube 
railways, with large acceleration, they can hardly be run 
as express locomotives, as their motors will run too fast ; 
otherwise electric locomotives are more adaptable than 
steam, as they can have several motors; which can be 
coupled in different ways. 

What is most necessary is standard pressures and cur- 
rents. Each railway would then have, as at present, slow 


locomotives with great pull for shunting, for goods 
traffic, and for suburban and sbopping trains; and fast 


locomotives with less acceleration, but higher speeds for 
through traffic. 





THE LAW OF MASTER AND SERVANT. 
Lewis v. Blaendare Brick Company.—On Saturday, 
February 22, twosummonses wereheard at Pontypool Police 
Court against the defendants under the Factories Acts for 
employing children without having obtained a certificate 
from the surgeon. Mr. Augustus Lewis, one of His 
Majesty’s Inspectors of Factories, appeared to prosecute, 
and Mr. W. H. V. Bythway defended. In the first case 
the evidence showed that the boy had been employed for 
three months. A fine of 12. and 53. costs was imposed. 
In the second case the same defendants were summoned 
for employing the same boy full time instead of on the 
half-time system. The defence was that the boy was the 
son of a man who had been badly burnt by an explosion 
at an adjoining colliery, belonging to the same company, 
and that the boy had really been put on out of compas- 
sion for the parents; also that the boy had misled the 
company by saying that he was over 14 years of age. Mr. 
Lewis simply asked for costs in the second case. The 
bench ordered the payment of the costs, 

Parkin v. Low Laithes Colliery Coneans Limited.— 
At the Dewsbury County Court, on February 3, Mr. 
Vincent Thompson (deputy judge) concluded the hear- 
ing of the action brought by John Parkin, of Milner- 
street, Gawthorpe, Ossett, and 22 other miners, to recover 
two days’ wages and 5s. damages for alleged false im- 
risonment against the Low Laithes Colliery Company, 


imited, 
Mr. R. A. Shepherd ap for the plaintiffs, and Mr. 
G. E. B. B y for the company. Ai ing to a 


report which appeared in the Yorkshire Post, February 4, 
the claim was on the blocking of the by 
pass of the colliery with laden wagons which prevented 
the men from working, and the detention of the plaintiffs 
in the mine by the under manager (Mr. J. Goodall) for 
several hours on October 2 last, when they had complained 
that the pass-by was blocked, and asked to be allowed to 
leave the pit. It was argued that the defendants were under 
the contract bound to provide the men with work while in 
the mine. A number of witnesses having been called for the 
plaintiffs, Mr. James Goodall, the under manager, gave 
evidence for the defendants. He denied many state- 
ments made by the witnesses on the other side. He as- 








would generally mean that there would be no syb- 





per kilometre, but the comparison is by no means on all 


serted that the rules had been strictly observed, and gave 
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it as his opinion that the action of the plaintiffs was 
simply to set the officials, including. himself, at defiance. 
He also contended that all the plaintiffs had disobeyed 
the regalations. 3 

Richard Gunson, an engine-road boy, also gave evi- 
dence against the plaintiffs. 

Before calling further evidence on the second day, Mr. 
Blakeley complained that on the evening of the last 
hearing, after returning to Gawthorpe, one of his wit- 
nesses named Fenton had been threatened by one of 
the witnesses on the other side, but his Honour poin 
out that he had only power to deal with a contempt of 
court by way of insulting the judge or other official or 
witness during the sitting of the Court, or in coming to 
or returning from the Court. His Honour, after hearing 
the eng | director, Mr. Alfred B. Blakeley, gave a 
verdict for the defendant company. By consent, the 
other twenty-two defendants were non-suited. Mr. Shep- 
herd asked leave to appeal, but the Judge refused the 
application. 

Fitzpatrick vy. Richard Evans and Co.—This case was 
heard in the Court of Appeal on ergy by Collins, 
M.R, and Romer and Mathew, L.JJ. r. Montague 
Lush » a for the a ; Mr. Ruegg, K.C., and 
Mr. 8. H. Leonard for the respondents. The action was 
originally brought in a county court by one Terence 
Fitzpatrick to recover dam from Messrs. Richard 
Evans and Co., colliery proprietors, for injuries received 
by him while employed at sinking a shaft. He recovered 
damages in the county court, but on appeal to the Divi- 
sional Court, ju ent was entered for the defendants. 
The plaintiff having died, an appeal was brought to the 
Court of Appeal by his widow. The defence was that 
the decaneel was in reality employed by a “‘sinker” who 
had contracted with the defendants to sink a shaft at so 
much a foot. In making his bargain with the sinker, the 
deceased had signed a book kept at the defendants col- 
liery, which contained a number of conditions. Their effect 
may beshortly described to be that the persons directly em- 
ployed at the colliery in question are engaged for an indefi- 
nite period determinable upon 14 days’ notice, and thatall 
usual and customary terms and regulations which obtain 
or exist with respect to the employment of workmen and 
all other persons employed in the colliery, whether ex- 

ressed in writing or not, shall be, and remain, in full 
orce and effect as part of the contract between the em- 
ployer and workmen or other persons employed. At the 
trial the “‘sinker” said that if the manager of the mine 
had given him an order relating to the work he would 
have obeyed it, and would have expected his own work- 
men todo so. It was argued from this that the deceased 
was at the time of his death in the employment of the 
defendants within the meaning of the Employers’ Lia- 
bility Act. This view, however, did not prevail in the 
Court of Appeal. In the course of his judgment the 
Master of the Rolls said: ‘‘ In the present case there was 
an independent contractor, and the men employed in 
sinking the shaft were employed by him, although they 
were to look for guidance in certain particulars to the de- 
fendants as colliery-owners. .. . The deceased was em- 
ployed by an independent contractor, though he had 
obligations to the ienteatn, which, however, did not 
make him their servant. . . . In my view the case is on 
all fours with Marrow v. Flimby and Broughton Moor 
Coal, &c., Company, which was sought to be distin- 
guished on the ground that the conditions there were 
imposed by statute. But if all the conditions are well 
known and laid down, and the workman comes in and 
works under them, he must be bound by them, and if he 
thereby entered into relations which involved some 
control by the colliery owners over him, there was no dis- 
tinction between that case and the case of a workman 
working under conditions to which he expressly assents 
by signing them.” The other two members of the Court 
having concurred, the appeal was dismissed. 

Norr.—In the case of Marrow v. Flimby, &c., Company, 
(1898 2 Q.B. 588) one Evans entered into a contract with 
the owners of a colliery to sink a shaft in their mine. By 
the contract he was to ogre such ‘‘sinkers,” &c., as 
might be necessary for the execution of the work, and 
was to be paid a certain sum for every fathom sunk. He 
employed and paid the sinkers, he himself acting as 
chargeman. One of the sinkers, while engaged upon the 
work, was killed. His administratrix brought an action 
under the Employers’ Liability Act for damages for his 


death. It was decidei that Evans was an independent b 


contractor ; and that the deceased was not a ‘‘ workman” 
who had entered into or worked under a contract with 
the colliery owners as his employers within the meaning 
of section 10 of the Act of 1875. It was also decided that 
the control given by the Coal Mines Regulation Act 
(section 52), and by the special rules of the mine, to the 
a over all persons in the mine, did not make Evans 
and the sinkers oamret by him “ workmen ” in the em- 
ployment of the colli 

section. 

It should be carefully observed that the above case re- 
lates only to actions brought under the Employers’ Lia- 
bility Act. By the Workmen’s Compensation Act, 
section 4, an employer is liable to pay compensation in 
any circumstances to the workmen of a sub-contractor, but 
he is entitled to be indemnified if the immediate con- 
tractor is really responsible. 

Ebbw Vale Company v. Theo. Jones.—At Tredegar 
Police-Court, on Tuesday, February 18, Theo. Jones, 
ostler, Cwm, was summoned by the Ebbw Vale Company 
for sleeping in the mine on the 15th inst.; Thomas 
Griffith and Frederick Miles were summoned for going 
into other portions of the mine than those in which they 
were 6 3; and three men were summoned for 
causii age to the extent of 1/. by absenting them- 
selves from work at No. 15 pit, Ebbw Vale. . Law- 


ery owners within the meaning of the 


rence, Newport, appeared to prosecute, but the Clerk 





intimated that he had received private notice from Mr. 
D. Evans that he desired an adjournment, in consequence 
of insufficient time for getting the defence ready. Mr. 
Lawrence protested against an adjournment, intimatin 

that he received a telegram from Mr. Evans at 5 o’cloc 

the previous night, when it was too late to countermand 
the subpeenas, which had been sent out to all the chief 
officials of the colliery. In addition to that great incon- 
venience, the colliery was practically at a standstill, for 
out of 130 men only nine had presented themselves 


ted | that morning because of the cases coming on that 


day. He asked for an undertaking that the men would 
work if the cases were adjourned. Mr. Vyce, miners’ 
agent, said he would undertake to recommend the men 
to work. The cases were adjourned for a week, costs 
being allowed the prosecutors. 

Dodgson v. the Crawford Spinning Company. —On 
February 26, at the Rochdale Police Court, the Craw- 
ford Spinning Company, Rochdale, was charged by Mr. 
J. Dodgson, factory inspector, with time-cribbing in 
nineteen cases. Mr. J. Clough, the manager of the mill, 
appeared for the company. According to a report which 
appeared in the Manchester Evening News, Mr. Dodgson 
stated that on February 11 he and Mr. Smith visited 
Crawford Mills at three minutes after half-past twelve, 
and eighteen persons were in the card-room, and the engine 
wasrunning. It was running 34 minutes past the proper 
time, which was known as ‘‘time-cribbing.” Three 
minutes and a half over time did not appear much, but if 
it was continuous it amounted to ten days a year. Mr. 
Clough said that it would not be safe to stop the engine 
suddenly, as a large drum turned round at the speed of 
5000 ft. per minute, and if it was stopped suddenly the 
ropes would be thrown off, and it was necessary to stop 
the engine slowly. Dr. Malins, the magistrate, said that 
the engine ought to be stop) 34 minutes before the 
time named. He would fine the company 21s. and costs 
in one case, and 1s. and costs in each of the other cases. 





LAUNCHES AND TRIAL TRIPS. 

‘TuE Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on Saturday, the 8h inst., the 
twin-screw steamer Panama, the first of two vessels whic 
they have under construction for the Pacific Steam Navi- 
gation Company, Liverpool. The dimensions of the new 
steamer are: Length, 400 ft.; breadth, 52 ft.; and 
depth, 29 ft. The Panama is a first-class mail and pas- 
a steamer, built specially for the owners’ West Coast 

e. She has been constructed in accordance with the 
American laws and British Board of Trade, and is in 
excess of Lloyd’s requirements. Accommodation is pro- 
vided for about 130 first-class passengers and 200 steerage, 
with the usual complement of officers and crew. The 
propelling machinery consists of two sets of triple-expan- 
sion surface-condensing engines, each seb having three 
inverted cylinders working on three cranks. The high- 
pressure and intermediate-pressure cylinders are each 
fitted with a piston valve, and each low-pressure cylinder 
with a double-ported fiat slide-valve, worked by the 
usual double eccentric and link-motion valve gear. Each 


set of valve gear will be controlled by an all-round steam M. 


and hand-reversing engine. The crankshaft is in three 
pieces, each piece being built up and interchangeable, 
and, together with the thrust, tunnel, and propeller 
shafts, of forged mild steel. Each pa has three 
blades of bronze, the bosses being of cast steel. Steam 
will be supplied by two double-ended and two single- 
ended steel boilers. Each of the double-ended boilers has 
six furnaces, and each single-ended boiler three, making a 
total of 18 furnaces. The boilers are adapted to work at a 
pressure of 190 lb. 





The s.s. Romany, built by Messrs, Sir W. G. Arm- 
strong, Whitworth, and Oo., Limited, Newcastle-on- 
Tyne, to the order of Messrs. Lane and Macandrew, of 
London, was successfully launched on Monday, the 10th 
inst. She has been built to Lloyd’s highest class for the 
carriage of petroleum in bulk, under the supervision of 
Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool, and conforms to the regulations of the 
Suez Canal Company for this class of steamer. The 
principal dimensions are: Length, 363 ft.; breadth, 
47 ft.; moulded depth, 29 ft. ‘The oil cargo space is 
divided into twelve compartments, with a centre-line 
ulkhead, and the vessel will be fitted with a powerful 
pumping installation for quick discharge. The accom- 
modation for crew will be in spacious forecastle, the 
captain and deck officers in bridge, and the engineers at 
the after end of the poop. The engines, which are being 
supplied by the Wallsend Slipway and Engineering Com- 
pany, Limited, will be fitted right aft, and have cylinders 
25 in., 42 in., and 68 in. in diameter with a 45-in. stroke, 
taking steam from two powerful single-ended boilers at 
180 1b. pressure = square inch. All the usual auxiliary 
machinery will fitted, eye | steam steering gear, 
— boiler, feed-filter and feed-heaters, winches and 
windlass. 





On ce the 11th inst., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby Shipbuilding yard, 
Thornaby-on-Tees, the handsomely modelled steel screw 
steamer Dee, of the following dimensions—viz.: 292 ft. by 
38 ft. 6in. by 22 ft. 7 in. depth moulded ; built of steel to 
Lloyd’s highest class, and to Board of Trade require- 
ments. She is of the spar-deck t, with bridge and 
to) nent forecastle ; there is water » in the double 
cell bottom throughout, and in the peak. The saloon is 
neatly fitted up in a aoe eckhouse amidships on bridge 
deck, together with accommodation for captain, officers, 
spare berths, &c., whilst the engineers are berthed in 
separate deckhouses alongside the engine casing, the crew 


h | *ype have 





being in the forecastle. The deck machine: i 

four double-powered horizontal winches, Datont direct 
steam windlass, = steam steering gear, with suitable 
donkey boiler. The vessel has been fitted throughout 
with a complete installation of electric light on the 
double-wire principle, including cargo lights, &. The 
main engines and boilers are by the orth-Eastern 
Marine Engineering Company, Limited, Sunderland, the 
cylinders being 23 in., 37 in., and 61 in. in diameter by 42in. 
stroke, with two large steel boilers working at 1601b. pres- 
sure. The vessel is the first of three which Messrs. Craig 
Taylor, and Co. are building to the order of the Royal 
Mail Steam Packet Company, London. She has been built 
under the superintendence of Mr. J. Kem Ritchie, the 
resident By ogee M.-% re _— mpany were 
represen at the launch by Mr. James E. Wim 

and Captain G. M. Hicks. sat 





Messrs. Furness, Withy, and Co., Limited, lau 
from their Middleton Shipyard, Hartlepool, on ome aemy 
the large steel screw steamer Egyptiana, which they 
have built to the order of Messrs. the British Maritime 
Trust, Limited, London. The vessel is 413 ft. in length, 
and built throughout of Siemens-Martin steel, with a 
measurement capacity of about 13,000 tons, and she 
takes Lloyd’s highest class. She is of the three-deck 
type, with complete shelter-deck specially strengthened. 

he machinery will be supplied and fitted by Messrs, 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
and will have cylinders 28 in., 46 in., and 77 in. in 
diameter by 48 in. stroke, with four single-ended boilers 
14 ft. 6in. Bg in. long, and 180 lb. pressure. The 
vessel will rigged as a two-masted fore-and-aft 
schooner. 





The s.s. Grantleyhall, which has been built by Messrs, 
Irvine’s Shipbuilding and vow d Docks Company, Limited, 
West Hartlepool, to: the order of the West Hartlepool 
Steam Navigation gy 5 Limited, proceeded on 
Thursday, the 13th inst., on her trial trip. She is of the 
following dimensions: Length, 360 ft.; breadth, 47 ft. 9 in.; 
and depth, 30 fb. 24 in. nes of the triple-expansion 
been supplied by Messrs. Richardsons, Weab- 
garth, and Oo., Limited, Hartlepool, with cylinders 25 in., 
40 in., and 67 in. in diameter with a stroke of 45 in., steam 
being supplied by two single-ended boilers constructed to 
work at a pressure of 165 lb. A mean speed of 12 knots 
was maintained during the trial. 





On Friday, the 14th inst., the new steamer Lady 
Mildred, built by the Blyth Shipbuilding Company, 
Limited, to the order of the Lombard Steamship Com- 

y, Limited, of London, was taken to sea for trial. 
his vessel measures 296 ft. in length bf 43} ft. beam. 
The engines and boilers have bzen fitt pb North- 
Eastern Marine Engineering Company, Limited, of 
Wallsend ; the cylinders being 22 in., 36 in., and 59 in, 
in diameter by 39 in. stroke. The trial was satisfactory. 





The —_ steamer Sloterdyk, built to the order of 
essrs. The Holland Amerika Linie, Rotterdam, b: 
Messrs. Furness, Withy and Co., Limited, Hartlepool, 
proceeded on her official trial trip on Friday, the 14th 
inst., and a — of 12.6 knots was maintained. The vessel 
is 413 ft. in length, built throughout of Siemens-Martin 
steel, and has a measurement capacity of 13,000 tons. The 
machinery, which has been supplied by Messrs. Richard- 
sons, bedrae eaew and Co., Limited, Hartlepool, worked 
very smoothly during the trial. The diameters of cylinders 
are 28 in., 46 in., and 77 in. by 48 in. stroke, with four 
single-ended boilers 14 ft. 6 in. by 10 ft. 6 in. long, work- 
ing at a pressure of 180 Ib. 





On Saturday, the 15th inst., the twin-screw steamer 
Niwaru p' ed down the Belfast Lough for a short 
cruise to undergo her speed trials, after which she pro- 
ceeded to Cardiff. The Niwaru has been built and en- 

ined by Messrs. Workman, Clark, and Co., Limited, 

fast, to the order of the Tyser Line, Limited, of 
London, of which Messrs. Tyser and Co. are the manag- 
ing directors. The dimensions of the steamer are as 
follow: Length, 450 ft.; breadth, 55 ft.; depth moulded, 
33 ft. 4 in. ; with a gross tonnage of 6443 tons. The machi- 
nery consists of two sets of high power triple-expansion 
engines, with all the latest improvements. Steam is sup- 
plied by four single-ended boilers working at a pressure 
of 200 Ib. per square inch, with Howden’s system of forced 
draught. 





Frencx Coat-Mininc.—The consumption of coal in 
France in 1900 was 48,803,000 tons, showing an increase 
of 3,575,000 tons, or 73 per cent., as compared with 1899. 
The French coal output for 1900 was 33,404,000 tons 
(derived from 301 concessions), pry an increase of 
541,000 tons, to which the Nord and the Pas-de-Calais 
contributed 403,000 tons. The imports of coal into France 
in 1900 were 15,391,000 tons. 





BEtcian Biast-FuRNACES. —The number of furnaces in 
blast in Belgium at the commencement of February was 
27, while 12 furnaces were out of blast at the same date. 
The total of 27, re ating the furnaces in blast at the 
——— Ste c was <= Arnage $i 

arleroi uu 3 Li group, 13; Lux » Oo; 
total, 27. The cutpat of pig in Belgium in January was 
77,510 tons, as com with 92,480 tons in January, 
1901. Although the ian metallurgical industry 1s 
still somewhat depressed, it has rallied of late to % 
slight extent. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompinzD By W. LLOYD WISE. 
{ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
umber of views given in the Specification is stated 
"alee Sere nme rs een on 
yhere inventions are communicated from abroad, the Names, 

&e., of the Communicators are tn italics. 
‘ ifications may be ined at the Patent Office Sale 


mch, 25, Southampton Buildings, Chancery-lane, W.C., at 
eek coletamnent of te of @ Complete 
= ification i8, in éach case, given unless the 


Speci 

has been sealed, when the of sealing is given. 

am may, at any time within two may 
ang fy Pee 

i a 
Gatent on cay tf tha gromada eA te tio diate. 
ELECTRICAL APPARATUS. 
6102. A. F. Harris, Walsall, Staffs. Anodes, 
u 


figs.| March 23, 1901.—Cast nickel anodes dissolve freel, 
larly, 80 that when much worn they break up. In order to 

















obviate such waste, according to this invention cast nickel 
slabs are attached to a backing of rolled nickel plate, it may be, 
py rivets or screws taking from the back into conical projections 
from the faces of the slabs. (Accepted February 5, 1902.) 


. O. T. Blathy, Buda: H ary. Alter- 
-Current Meters. [5 Figs.) December 24, 1901.— 

An alternating-current electricity meter operating by induction, 
snd in order to reduce the amount of energy wasted in working 
the meter under those conditions which enable it to give pro- 
ional indications through the whole range of its readings, 
isaccording to this invention made with two iron cores, one UJ- 














6am) 


shaped and the other E-shaped, arranged one above and the other 
below a rotatable disc, the poles of the U-sha core facing 
the outer limbs of the E-shaped core, the -shaped core 
carrying the shunt coils, whilst the centre limb of the E-shaped 
core carries the series coil. According to the second claim the 
invention comprises ‘‘ winding the pole-faces on the limbs of the 
cores.” (Accepted February 5, 1902.) 


%349. The British Thomson-Houston Company, 
Limited. (£. M, Hewlett, Schenectady, N.Y., U.S.A.) 
Power Transmission. [2 Figs.) December 24, 1901.—Th 
object of this invention is prevention of interruptions of elec- 
trivity supply such as arise from accidents to the leads or feeders, 
and according thereto the point at which uninterrupted supply 
is required is furnished with current through a plurality of con- 
ducting systems, oe! proceeding from the generators (or 
generator) through different routes and provided with means 


by which any conductor is cut out of circuit when it receives 
current in amount improperly differing from that of other con- 

deriving current from the same generator and supplying the 
‘ame point. The plurality of conducting systems may be united 
or connected at a plurality of points intermediate to the gene- 
tator and the load, and may be provided with the automatic 
cut-out devices, hereinbefore referred to, at each of the cross- 
connections. The cut-outs may each comprise an electromagneti- 
cally-operated switch and a differential relay or differential 
transformer. (Accepted February 5, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5397, W.J. Crossley and A. V. Coster, Manchester. 
Internal Combustion Motors. (2 Figs.]' March 14, 1901. 
























($397) 





aia 
H 


mitt engine governor valve gear according to this invention per- 
an explosion at each outstroke of the piston, but 











second 
the quantity of explosive mixture admitted on the 





suction stroke in proportion to the work to be done ; the relative 
a poche mixture being oe ed to’ best = 

e t) ion necessary u @ average working 
conditione obtaining. The valve gear has a constantly-timed open- 
ing valve and a governor-regulated variable closing valve operated 
by means of a toggle or cam. The cut-off valve may be c ical 
and multiported, and may slide inside or outside the g of the 
admission valve. The — may move a variable contact 
foes) of the notched kind illustrated. (Accepted February 5, 


rative 
this regenerative retort furnace the regenerator comprises zig-zag 
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passages for the furnace products and tubular passages leading 
through and across the zig-zag passages and serving for convey- 
ing fresh air to the furnace. (Accepted January 29, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24611. A, Riebe, Berlin,Germany. Ball-Bearings. 
(1 Fig.] December 3, 1901.—In this foot-step ball-bearing the 
balls receive pressure from one annulus and transmit it to two 
annuli, which make contact with the balls at different radial dis- 
tances from their axes, rubbing friction between the balls and the 





outer annulus of the two lower annuli being prevented by mount- 
ing the said annulus itself free to rotate upon a circular row of 
bearing balls. The surfaces in contact with the auxiliary row of 
balls are so designed that the movable annulus may shift a little 
laterally under the self-centering conditions obtaining when the 
bearing is weighted. (Accepted February 5, 1902.) 


5342. The New Taite-Howard Pneumatic Tool 
Company, Limi London, and W. Carr, York. 
Belt -Shifter. (4 Figs.] March 13, 1901. — According to 
this invention a peg ce fork is fixed to the piston rod 
of a mee ecg | pneumatic cylinder. Air is admitted to and 
exhausted from the cylinder by a four-way cock, to the plug 
of which is fixed a ratchet wheel having four teeth. A lever 
is pivoted about the plug, and carries a pawl gearing with the 


Fig. aa 
































ratchet teeth, so that when the lever is moved in one direction 
by being pulled, and is returned by a counterbalance weight, the 
apparatus performs a step-by-step movement in quarter turns. 
The gear provides for a traverse of the piston in one direction or the 
other, and consequently a moving of the belt either into the 
operative or into the inoperative position each time a cord or 
1908) connection to the lever is pulled. (Accepted February 5, 


MINING, METALLURGY, AND METAL 
WORKING. 


1099. J. G. Lorrain, (@. Thomson, Elizabeth, 
N.J., U.S.A.) Steel Manufacture, January 16, 1901.— 
Steel alloy plate of different composition on its two surfaces is 
rolled from billets which in the casting are poured from molten 
steel and molten nickel or nickel-copper alloy, the steel and alloy 





being mixed at the entrance of the mould in pouring, the effect 





3266. J. H. Brearley, Yorks. Regene- | Steel-Making. 
tive Retort Furnas (2 Fy 8.) ee 15, 1901.—In 





being that the heavy nickel or nickel is t in much 
greater proportion on the bottom of the billet. it is stated that 
such plate is usable for various purposes, including the manu- 
facture of ships’ armour and domestic utensils. The claims cover 
the production of a copper-nickel alloy for mixing with the 
steel, the running of molten steel into water to form nodules for 
use in the uction of the billets described or for steel or 
tool-makers’ use, and the smelting of such steel nodules with 
carbon and sand. (Accepted January 29, 1902.) 
23,060. W. Pruszkowski, Schodnica, Galicia, Austria. 
son sel which fs capable of taking the greatest degree 
cation that ‘“‘a steel w capable o! a the legree 
of hardness, and nevertheless can be welded and forged as easily 
as the softest iron,” may be made from iron, carbon, cobalt, and a 
metal of the chromium ¥ or titanium. The preferred quan- 
tity of cobalt to papel n all cases about 2.5 per cent., the 
quantity of carbon about 1.5 per cent., and the peer of the 
fourth constituent about 1.5 per cent. Detailed ons are 
given. To make the steel, pieces of very pure iron are mixed in a 
crucible with cobalt, finely powdered |, anda salt of any 
desired metal of the chromium group (chromium oxide, molybdic 
acid, tungstic acid, uranium oxide), or oxide of titanium. It is 
stated that steel prepared in this manner is characterised by the 
following properties : ‘‘ (a) It can be hammered like the softest 
iron at temperatures which steels containing much less carbon 
cannot ;be subjected to without alteration. The heating can 
be carried out to — whiteness without running risk of over- 
heating the steel. (6) Owing to this property, it can be excel- 
ee bse — with oe of A — Kind or baw Fn a 
out requiring any welding powder, or ig any 8 pre- 
cautions. (c) After any treatment at ahigh temperature, this steel, 
when it is cooled slowly in the air, is as soft as iron and can be 
worked with a file. (d) When it is heated to bright redness and 
chilled in water, it becomes so hard that a suitably formed point 
of such steel cuts ordinary window glass as easily as a diamond.” 
(Accepted February 5, 1902.) 

1376. D. Davies, Crumlin, Mon. Iron Manufacture. 
(2 Figs.) January 21, 1901.—In order to provide for the manu- 
facture of iron and its carbon compounds directly from the ore 
in an open-hearth furnace, the ore, together with the other 
materials necessary for the manufacture of the metal required, are 
placed within a fusible iron container, and while so contained are 
subjected to the peogeety regulated heat of the furnace until the 
container and its contents form a fluid bath on the furnace hearth, 





after which the resulting metal can be treated for carbon content. 
The charge containers may be placed vertically within the 
furnace, being introduced through openings in the roof. It is 
stated that use of the fusible container enables the ore to be 
reduced to the metallic state without its ee to reoxy- 
dising action, and also prevents appreciable loss of ore and 
consequent clogging of the regenerator channels. (Accepted 
January 29, 1902.) 


4147. W. J. Foster, Darlaston, Stafford. Iron 

ufacture. [1 Fig.] February 26, 1901.—According to 

this invention, in the manufacture of iron from ore in the blast- 
furnace, and in order that the carbon content of the metal ma 

be determined or altered before the metal is run into the pig bed, 

and that the fluidity of the slag may be regulated, carbon or 

fluxes to be fed to the furnace are preheated to a temperature of 
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1000 deg. Cent., and are introduced into the furnace through the 
tuyeres and by means of (and mingled with) the blast. The 
materials must not be allowed to burn in the preheating chamber. 
The materials are passed into the blast air- e through a 
double-valve ‘‘ lock” chamber, which may also be used as the pre- 
heater. British Patent No, 9346 of 1900 is referred to, (Accepted 
January 29, 1902.) 
PUMPS. 


1336. J. G. Statter, London. Automatically Con- 
trolling Pumps. (2 Figs.) January 21, 1901.—Means 


Fig.1. 

















according to this invention and for enabling pumps to auto- 
matically deliver fluid at a predetermined pressure, comprise a 
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shaft having a cam or ing motion adapted to force out a 
weight or spring operated r which on the returnstroke delivers 
fluid. A plurality of pumps operating, it may be, at various 
pressures can be driven from one shaft. In an electrical arrange- 
ment in which the pump is rated through a reciprocating rod, 
moved out of engagement by a ram es when a sufficient 
ressure exists, means may be provided by which, when the rod 
away from its normal position, the circuit of the electromotor 
is interrupted. (Accepted January 29, 1902.) 


RAILWAYS AND TRAMWAYS. 


1813. Meldrum Brothers, Limited, A. Cotton, and 
J. . Spark-Arrester. [2 Figs.) 
January 26, 1901.—This invention provides an appliance for use 
within a locomotive smokebox and whose object is to lessen the 
issue of sparks from the funnel. A bent deflecting plate is affixed 
upright in the smokebox in proximity to the ends of the tubes, 
and may be in the shape of an mye en — with its edge to- 
wards thetubes This deflecting plate embraces and partially 












Fig. Fig2. 


























very 


shields the blast-pipe nozzle and prevents the products of com- 
bustion, more especially those from the central tubes, from being 
drawn directly into the path of the blast, and causes them to 
deflected outwards and sideways, so that the hot cinders or sparks 
assume a course towards the sides of the smokebox, and on reach- 
ing the edges of the plate owing to their momentum shoot past 
those edges and lodge in the bottom of the smokebox, which may 
be enlarged to accommodate the increased accumulation. (Ac- 
cepted February 5, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4419. A. Spencer, London. Steam Boilers. [7 Figs.) 
March 1, 1901.—This water-tube vertical light boiler, for motor- 
car and other use, has a horizontal upper steam and water-vessel 
with a stepped lower side and a removable cover, a vertically 
disposed lower water-vessel at the back of the boiler and having 





a stepped front side, and groups of water-tubes extending from 
the upper sides of the steps of the lower water-vessel to the back 
sides of the steps of the upper water-vessel. Means are provided 
for heating the exhaust steam, in order that it may be invisible 
when ejected. (Accepted February 5, 1902.) 


17,306. H. W. Miller and C. M. Bennett, London. 
er- Ashes e. [11 Figs.) August 

29, 1901.—This invention relates to an ash-discharge apparatus 
for boiler furnaces, the object being to obtain an automatic and 
regular disc e of ashes, and at the same time to prevent 
irregular ad ion of air. To the bottom of each of one or more 
hopper shutes by which ashes are guided from each grate to the 
conveyor is pivoted a counterbalanced door, normally closed by 





an adjustable weight so arranged that when a predetermined 
quantity of ash has accumulated over the door, it swings open 
and discharges the refuse, closing again immediately after such 
discharge, and thereby sealing the shute against the admission of 
cold air.- The door, which may be either flat or slightly dished 
in shape, is preferabl fitted to a detachable flanged casting, 
face” either on the door itself or on the 





may have a “‘ knif 
said casting. The door and ite counterbalance weight ma: 
hinged directly to the side of the detachable casting, or the door 


may be carried on the inner end of a weighted lever ones ona 
small side bracket attached to the casting, in eii case the 
counterbalance weight being adjustable, so that the door may be 
hey more or less sensitive as required. (Accepted February 
: 
23,452. W. M. Ernst, New York City, U.S.A. 
team "(5 Figs.) November 19, 1901.—This water- 
tube boiler comprises several substantially parallel headers placed 
side by side, both at the front and the rear of the boiler, and water- 
tubes connecting the headers, a space being provided in the 
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midst of the tubes and extending along the length of them (and 
open at the front and rear) adapted to permit a flame to be pro- 
jected among the tubes ; there being a closure at the front end of 
the space and provided with an opening adapted to receive a 
nozzle or burner for injecting liquid fuel and air. (Accepted 
February 5, 1902.) 

22,409. H. Schmidt, Hamburg, Germany. Feed- 
Water Filter. (2 Figs.) November 6, 1901.—In this feed- 
water filter for steam boilers the water passes through filtering 


be | cloths in one direction only—namely, upwards—and there is an 


arrangement of annular conical metal vlates sloping downwardly 
towards the outer circumference and arranged one above the 








other in a dome or casing and having filtering cloths between 
them, the said metal plates being provided at their outer circum- 
ferences with inlet openings, and at their inner circumferences 
with outlet openings for the feed-water, which passes through the 
od cloths in one direction only. (Accepted February 5, 


TEXTILE MACHINERY. 


7124. R. Prause, Vienna, Austria. 5S inning 
Machine Spindles. [3 Figs.) April 4, i901. With e 
flyer spindles heretofore used, the bobbin, subjected to brake 
action, has been rotated by tension put upon the thread, this 
tension frequently causing breakage. To obviate this defect, 
according to this invention the spindle is firmly fixed upon the 
copping plate, and the bobbin is not slid directly upon the 





(riz4) 


spindle, but u a sleeve which fits loosely upon and does not 
extend ~— e whole length of the spindle, and is furnished at 
its upper end with a tappet and a friction ring or disc, the tappet 


and | projecting into the of the flyer arms, and being ied 
me - ‘bones 


them, w the sleeve by its friction ring or 


be | disc upon the upper disc of the bobbin. The lessened friction 





between the diea of the bobbin and the friction ring, and also, to 


————ap 
a certain extent that between the bobbin and sl ili 
the turning of the bobbin,-so that breakage of threade ates 
of over-straining is obviated. (Accepted February 5, 1902.) ° 


MISCELLANEOUS. 


1858. C. Joly and E. J. Richardson, Londo 
frigeration. (6 Figs.) January 28, 1901.—This invention rem, 
to a tus for abstracting heat without the use of movin 

ery, and relies for its working upon the employment of 
some gas condensible to a liquid under pressure and at ordina; 
temperature, and for which some other liquid, to be used ag 4 
absorbent, possesses great affinity at ordinary temperatures and 
which may be driven from this liquid, for which it has great 
affinity, in a gaseous state and wholly free from vapour of thig 
liquid, by the application of heat. It is implied that ammonie 
and water possess these respective properties, and it is Proposed 
to effect refrigeration by means of apparatus comprising a con- 
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tainer for condensed ammonia, and situated within a refrigerating 
chamber, a container of ammonia and water, and means for 
epplying heat to the same, means for cooling the ammonia gas 
liberated from the water, connecting pipes, and a sufficiency of 
liquid anhydrous ammonia to maintain the pressure due to its 
resence in a confined space within the circulating system. 
ere are ten claims, the first of which is broadly for “the 
storage of liquids capable of quick evaporation at ordinary pres- 
sures for cooling, ice-making, cold storage, and the like,” (Ac- 
cepted January 29, 1902.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 
——- with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. ; 





Tue INSTITUTION oF CiviL ENGINEERS: INDICATING 
Hicu-Sprep Enoines.—A metting of students of the 
Institution of Civil Engineers was held on Friday even- 
ing, the 28th ult., Mr. H. R. J. Burstall, M. Inst. C.E., 
in the Chair, when a paper on ‘‘ Indicating High-Speed 
Steam-Engines” was read by Mr. A. M. Arter, Stud. 
Inst. C.E. The following is an abstract of the paper: 
To keep with the various improvements in steam- © 
engines which have been introduced since the indicator 
was first invented, the design of this instrument has had to 
be considerably modified from time to time. The author 
describes the ual growth and improvement of the 
indicator, and investigates the inaccuracies produced in 
diagrams by the indicator and its gear, emphasizing the 
advisability of inquiring into the conditions under which 
@ diagram is taken before interpreting it. An exam 
is given of a diagram showing, apparently, considerably 
more compression at one end of the stroke than at the 
other, while actually -both ends had their fair share ; but 
the motion transmitted to the drum, relatively to that 
of the piston, varied throughout the stroke. When indi- 
cating new engines on torpedo-beat destroyers, it was 
found necessary to increase the — clearance in order 
to obtain good diagrams, free from sticking. The dia- 
meters to which they were eased are given for the various 
cylinders, and a special piston is described which was 
used in extreme cases. The construction of piston-springs, 
their general working temperature, and the conditions 


-| governing the scale to be used, are investigated, thore 


recommended by some makers being quoted. The stretch- 





ing and sagging of long driving ccrds is next dealt with; 
and the advantages that could be obtained by the employ- 
ment of indicators. constructed with duplicate drum-tops 
of various weights, in order that the inertia of the com- 
plete drum might be constant for predetermined incre- 
ments in the number of revolutions per minute, are ex- 
plained. A number of defective diagrams are examined, 
showing : the effect of pressing the pencil too hard and 
having the indicator piston too tightly fitting ; the effect 
of compression and the want of it on diagrams from 
low-pressure cylinders ; the advisability of increasing 
the ‘stiffness of the spring with the speed of the 
engine; inaccuracies introduced by the string and by 
heavy adjusting-pieces, &c., showing how from this cause 
a reduction may be produced in the mean effective pres- 
sure as obtained from the diagram; the effect of an 
obstruction in the pipes from the cylinder, and the result 
of wire-drawing; the effect of using too long a drum- 
spring, thus allowing the inertia of the drum to cause it 
to overrun its normal travel, elongating the diagrams at 
one end, and reducing the indicated mean engine-pressure ; 
and, lastly, the effect of drum friction. A series of ex- 
periments on drum-springs is described, to show — 
effect of the i the string in varying the speed 0! 
rotation of the drum, and the advantage of bei able to 
vary the weight of the drum. The necessity 0 ae 
the string from the indicator in the e in which t 4 
lever moves, and at right angles to the mid-position © 
the lever, and the advisability of bell-cranking the = 
or guiding the string when this is im ble, are - 
ped by means of diagrams. The reading of x 

per was followed by a discussion, in which Messrs. " 
& Allen, E, A. Davies, A. B. Linscott, A. B. a 

. Warner, F. E. Whittle, H. E. Wimperis, a0 





H. M 
G, L. Wingfield, Studs. Inst. C,E., took part, 
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THE WORKS OF THE BRITISH WEST- 
INGHOUSE ELECTRIC AND MANU- 
FACTURING COMPANY.—No. I. 

Tue completion of the large works built by the 
British Westinghouse Electric and Manufacturing 
Company, Limited, for the manufacture of the 
well-known Westinghouse electrical machinery, 
steam engines, and gas engines, is practically 
accomplished. They are the largest of their kind 
in this country, and probably no other firm has 
ever commenced a manufacturing-engineering busi- 
ness on such a large scale. It can never be said 
that the British Westinghouse Works have advanced 
in size from a small beginning, and it is this unique 
feature which goes a long way towards making the 
new works most instructive and interesting to 
engineers and other manufacturers. No great 






Fig. 7. 





IRON FOUNDRY 





MACHINE 


There are in all nine buildings, including the 
offices. The latter are in an imposing structure, 
six storeys high, facing the main entrance to the 
works. It is divided up into numerous offices, 
store-rooms, and special fireproof chambers, wherein 
the valuable winee records will be kept. The 
general clerical work, shipping department, engi- 
neers and drawing departments will be gathered 
together here in offices which are perfect models of 
what can be accomplished in the way of securing 
the comfort and health of the employés. The 


lighting, heating, ventilating, and sanitary arrange- 
ments are the best that modern science can devise, 
and the general finish of the whole building is of 
that plain, substantial form which, if it does not 
greatly please all, displeases none. 





The works buildings proper are all similar io 
They are built of steel columns, 


construction. 
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CROSS SECTION. 
Fic. 1. Dracram SHowine Positions oF BumLpinas. 
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Fic. 2. Pian or Works. 


effort is required to realise the foresight and 
abilities of those responsible for such a huge under- 
taking. The design, the construction, the equip- 
ment, and, afterwards, the organisation of the 
whole on a commercial and economical manufactur- 
ing basis are all necessary factors in the develop- 
ment of this scheme, and-can only be carried out 
successfully by those who are really the masters 
of modern engineering. 

The works are situated on a portion of the 
Trafford Park Estate in Manchester. A better 
position could hardly have been wished for. 
Manchester is geographically near the centre of 
the United Kingdom and is in direct communi- 
cation with the sea. The site chosen is also 
particularly well adapted for the work in hand: it 
is bounded on two sides by the Bridgewater Canal, 
as shown in the plan (Fig. 2), and is directly 
Smee with the main railways, affording the 

st shipping facilities for all parts of the world. 

The area of the site acquired is about 130 acres, 
army A acres of which are enclosed within the 

eo het 32 acres are roofed in. 

various departments of the works will occu 
Of ne vulldings which are arranged in such cole 
of position that the least H gcmorney time is taken in 
passing the materials and parts of the machines 


under manufacture from one process to the next. 





bricked-in and supporting steel roofs. The thick- 
ness of the walls varies from 19 in. to 23 in. 
The ample window-lighting arranged for is supple- 
mented by sky-lighting, the roofs being glazed 
throughout with panes of wired glass. This 
glass has a close square-meshed wire-netting run- 
ning through it, and it is excellent for overhead 
work; should a pane by any chance get broken, 
the fragments are held by the embedded wire, and 
accidents likely to be serious due to falling glass 
are thereby avoided. Some 300,000 square feet 
of this glass has been used on the roofs of the 
works. The various buildings are all rectangular 
in form, set parallel with each other, their lengths 
running almost due north and south. They are 
arranged in the order shown on the plan. The iron 
foundry is on the extreme east, and following 
towards the west come the brass and malleable iron 
foundry, with the pattern shop and stores built in 
line immediately south of it. Close alongside 
is the steel foundry, followed by a huge build- 
ing designated on the plan as the machine-shop. 
This is built in five parallel bays, or aisles, three of 
which have upper storeys. The total dimensions 
of this building are about 430 ft. wide by 1000 ft. 
long ; probably far larger than any other general 


parts and materials required in the construction of 
the various machinery and apparatus manufac- 
tured by the British Westinghouse Company for 
electric and general power engineering. Certain 
spaces in the machine shop are allotted to the 
manufacture of some specific type of apparatus 
which will cover a range varying from simple knife 
switches and delicate electrical instruments, up to 
the largest electric power generators produced and 
the very large steam and gas engines, in the 
manufacture of which the name Westinghouse is 
so well kaown. An idea of the immense size of 
this building will be gathered from the view (Figs. 3 
and 4, page 412). 

In this article the engineering equipment of the 
various shops cannot be dealt with in anything like 
detail, since the bulk of the plant is not yet in 
position. The work of installing it is, however, in 







full swing, and the shops at the present time are 
in the hands of a vast hive of busy millwrights, 
machine fitters, and erecting engineers, all bent on 
getting the numerous machine tools and devices 
into running order as rapidly as possible. A full 
description of the most interesting types of machi- 
nery and plant put down will have to form the sub- 
ject of another article, which will be the better 
reading and more instructive if it deals with the 
completed work in this direction, saying rather 
what it is than what it will be. Of course, it will 
be understood that electrical driving is to be used 
throughout ; this will, no doubt, be applied in all 
cases in such a manner that the best results shall 
be obtained. This matter of machine driving by 
electrical power is one that in all cases requires 
very careful consideration. It is just as foolish to 
declare haphazard for the ‘‘one machine, one motor” 
principle as it is to utilize one large motor to drive 
the whole shop if certain conditions are not taken 
into account. Where machine tools are individually 
small, each requiring little power for its driving, 
all practically in constant use the whole day long, 
and somewhat clustered together, it will usually be 
found advantageous to drive these machines from a 
common shaft driven by a single large electric 
motor. On the other hand, machines requiring large 
powers, portable machines and those which are 
only required periodically, are usually far better 
when driven each by an independent motor equip- 
ment. 

Naturally, both these conditions exist at the 
Trafford Park Works, and, consequently, par- 
ticulars of the electrical power applications in the 
shops will be exceedingly interesting, and probably 
of great value to many. The subject will there- 
fore be dealt with at length in a subsequent 
article. 

The buildings are quite completed, and they offer 
several points of interest which it would be well to 
touch upon at the present time. 

The contract for the entire building work and 
construction was placed in the hands of Messrs. 
James Stewart and Co., the well-known contract- 
ing engineers, and has been carried out under the 
direct personal supervision of Mr. Stewart. Under 
this able leader the work has, from first to last, 
been pushed forward to completion with a rapidity 
probably never before attained in the construction 
of substantial steel and brick buildings. The illus- 
trations show this fact very forcibly. In Fig. 3, 
page 412, is given a view of the state of the work 
in June of last year—about nine months ago. — It 
will be seen that the steelwork at that time was 
far from being completed. The next illustration 
(Fig. 4) is from a p ger showing the actual 
condition of the works. The large machine-shop 
may be regarded-as complete ; the steelwork is prac- 
tically erected, and a very large portion of it is 
bricked in ; window frames are in position, and the 
roof already covers a considerable portion of the 
building. 





engineering shop in the country, and in it will be 
prepared, machined, and fitted all the numerous | 





The building operations are now practically over, 
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the usual details of finish being the only work 
remaining to be done. The ability of Mr. J. C. 
Stewart has been freely commented upon in the 
general press, and doubts as to the possibility of 
men being able to do the immense amount of work 
which he claims his men have done have been 
almost as freely expressed. Mr. Stewart has, how- 
ever, his records of the work to substantiate those 
statements, and, after all, those who see the works 
as they are to-day, and compare them with what 
they were twelve months ago, cannot doubt that 
wonders have been performed. 

In all there are 17,000 tons of steel in the works 
buildings, the machine-shop alone accounting for 
9000 tons. The number of bricks used is about 
10,000,000, including 1,000,000 fire-bricks. The 
total quantity of timber used throughout reaches 
the enormous total of 9,000,000 ft., of which 
3,000,000 ft. has been taken to form the gallery 
floorings and roof-sheeting of the machine-shop ; 
3800 men have been engaged in putting to- 
gether this enormous quantity of material. The 
best men only of their respective trades were 
employed, and they have received higher wages than 
those fixed by theirtrade unions. The trade union 
wage for bricklayers is 10d. per hour; the men 
received 114d. No doubt this fact, combined with 
the exceptional ability and experience of Mr. 
Stewart in organising the methods of work and 
the control of the men, accounts for the records 
which resulted. It is almost incredible, but it is a 
fact, as pointed out by Mr. Stewart in a long and 
openly-straightforward letterto the Times, March 10, 
1902, that the number of bricks laid per man per 
day of 9} hours averages throughout about 1800, 
and on common straight work in some cases the 
average reached a total of 2250 bricks per man per 


ay. 

The floors are all of asphalted blocks set on a 
concrete bed about 1 ft. thick. 

The works buildings will be heated by air ad- 
mitted at a temperature of abcut 60 deg. when the 
thermometer is at zero outside. The air is heated 
by passing over steam coils, the circulation being 
maintained by power-driven fans. The pipes, elec- 
trical conductors, &c., are all installed in a brick 
tunnel, 8 ft. by 6 ft. inside dimensions, which tra- 
verses the whole works and aggregates about one 
mile in total length. 

Particular attention has been given to the sanitary 
arrangements and to the provision of conveniencies 
for employés. There are 100 washstands in the 
machine-shop and about 300 in the other buildings. 
Clothes lockers are provided and rooms are set 
apart so that workmen may change their street 
clothes for working suits, without inconvenience. 
Separate apartments, well fitted and comfortably 
arranged, are provided for women employés. 

Fire protection is a point which has been well 
borne in mind: the shops are fitted with automatic 
sprinklers supplied from a lofty water tower. The 
pattern-shop is entirely of fireproof construction 
and fitted with automatic door and window fireproof 
partitions ; similar partitions are also built in the 
office building. 

Ample facilities are provided for the conveying 
and lifting of materials; many heavy travelling 
cranes traverse the lengths of the works buildings, 
Two overhead travelling cranes, of 50 tons capacity 
each, run on separate tracks full length across the 
northern ends of the works buildings, from the 
iron foundry at one end to the machine-shop at 
the other. Two similar, but lighter, crane tracks 
are placed between the machine-shop and the steel 
foundry, running lengthwise at right angles to those 
mentioned first. The works are served at all points 
with an extensive network of stendard-gauge rail- 
way ; all buildings are so connected ; the lines 
traverse the full length of the aisles of the shops, 
and the machines and cranes are thus placed in 
direct connection with the main-line railways. The 
total track length of the works is 15 miles, and 
five locomotives will be used thereon. It should 
also be mentioned that among the rolling stock will 
be five 50-ton pressed steel cars, the first of such a 
large size and type to be used inthiscountry. The 
general arrangement of the railway system is shown 
clearly on the plan. 

The power-generating house adjoins the south- 
east corner of the machine-shop. Steam-driven 
electric — are to be at first, but it is 
expected that in two years’ time the steam engines 
will be replaced by gas engines working in conjunc- 
tion with a gas-producer plant. 

It will be seen from this short article that the 





new Westinghouse Works offer many original 
features for the study of those who are at all 
interested in engineering manufactures. They 
have been built in a city which is already known as 
one of the busiest manufacturing centres of the 
world, and will, doubtless, in the near future 
enhance the reputation of Manchester very con- 
siderably. The Westinghouse Works and the 
methods employed therein will be watched with 
the keenest interest by all for some yeurs to come. 
It is well known that the Westinghouse people 
believe that proper thought and care for the work- 
man are points which play very considerable parts 
in securing success. ‘The works themselves are as 

rfect as possible from the hygienic point of view. 

he health and tone of the employés is to be 
preserved—that is, their efficiency is to be main- 
tained. Under these conditions no driving is 
necessary ; a man is encouraged in his labour, and 
is thoroughly interested in its progress. So the 
combination of up-to-date buildings and machinery 
with a practical and logical humanitarian system of 
organisation will be brought into practice on a very 
large scale. The outcome will be watched with the 
keenest interest, but there can be no doubt as to 
the result ; the chances are all in favour of a great 
and prosperous future for the new works. 





THE DESIGN AND CONSTRUCTION OF 
RAILWAY CARRIAGES IN INDIA.* 
By ©. F. Bamrorp, Assoc. M. Inst. C.E. 
(Continued from page 341.) 

Tue first-class ordinary carriage (Figs. 61 to 64, 
page 400) is carried on a four-wheeled underframe 
measuring 21 ft. 9} in. over the sole-bars, and 
20 ft. 5} in. over the headstock plate angle-irons, 
with a 9-ft. 10-in. wheel-base, and wheels measuring 
2 ft. 4 in. in diameter over the tread. The journals 
are each 3in. in diameter by 7 in. long, and are 
set 4 ft. 8in. apart from centre to centre. The 
underframe is fitted with the vacuum brake and 
Jones’ patent couplings, also with two gas cylinders 
11,3; in. in diameter by 5ft. long. The body of the 
carriage measures 16 ft. 1 in. in length, and has a 
2-ft. platform at each end. The total height from 
rail level to the top of the lamp-covers is 
10 ft. 11f in. unloaded, and the total width over 
the sunshades is 8 ft. 6 in. 

The general arrangements of the compartments 
are as follow: The lavatory, which is divided 
into two compartments by a partition wall, is 
placed at the centre of the carriage, each compart- 
ment being provided with a Beresford’s patent 
lavatory and water-closet, and with a water tank 
and other requisites similar to that provided for 
the first, second, and third-class composite carriages. 

The first-class compartments are placed one on 
each side of the lavatory, with a main entrance 
from the end platform. Each compartment measures 
7 ft. jin. long by 7 ft. 1} in. wide, and has 
accommodation for seating and sleeping four 
persons. The seating and sleeping berth arrange- 
ments are exactly similar to those described for the 
first-class compartments of the first and second-class 
composite carriage; the window and sunshade 
arrangements are also similar in design. 

The difficulty of providing refreshment-rooms at 
suitable places along the Assam-Bengal Railway 
line, which is 733 miles in length, and of which 110 
miles passes through an extremely hilly and un- 
inhabitable country, has led to the question of 
refreshment carriages, to be run on all passenger 
trains, being considered ; and as an experiment it 
has been decided to fit up several bogie carriages 
as restaurant carriages (see Figs. 65 to 68, page 401). 

The experiment is to be carefully watched, and 
reported on after it has had a fair trial, on the 
completion of the whole line. It is hoped that 
eventually these carriages may become a source of 
revenue, as their periodical return to head-quarters 
enables a much more effective control to be 
exercised over the catering than is possible with 
refreshment-rooms ; and the system generally dis- 
poses of some of the difficulties which arise when 
refreshment-rooms are maintained at stations where 
a considerable staff is required. 

The general proposed plan and arrangement of 
dining saloon, kitchen, and servants’ compartments 
are shown in Fig. 68. The dining saloon measures 
23 ft. 14 in. long by 7 ft. wide, and is capable of 
seating sixteen persons. The tables are folded and 


* The previous articles appeared in our issues of 
February 21, March 7, and March 14. 








placed between the seats; the entrance to this 
compartment is made through two doorways, placed 
one on each side at end of the saloon. 

At the extreme end of the platform is a passage. 
way 4ft.6in. long by 2 ft. wide, placed at the 
centre, with a self-closing door entering into the 
kitchen ; on one side of the passage is placed the 
servants’ compartment, measuring 6 ft. 8 in. long 
by 2 ft. 6 in. wide, with an upper and lower bunk, 
the latter being boxed to take servants’ kit, &c.; 
on the opposite side of the passage is a closet, mea- 
suring 4 ft. 6 in. by 2 ft., provided with a wash 
sink for washing up crockery. The kitchen 
measures 9 ft. 9 in. in length over all, by 7 ft. wide, 
and is provided with two wine-lockers that also 
form seats, and also a seat and box for stowing 
away cooking utensils; a four-burner gas stove is 
also provided. Entrance to this compartment is 
made by two doorways, one placed on each side, 
At the extreme end of the carriage is placed a meat- 
safe compartment, measuring 2 ft. 2in. by 7 ft., the 
upper shelf being fitted with holes for holding one 
dozen each of cups, saucers, tumblers, &c. 

Several carriages have been fitted as dining. 
saloons, with the internal arrangement shown in 
Fig. 69. The difference in arrangement from 
that just described is that the servants’ compart- 
ment is placed at one end of the carriage, and 
measures 5 ft. 10 in. by 7 ft. inside. The kitchen 
is at the opposite end of the carriage, and measures 
7 ft. by 10 ft. 3 in., with a meat safe at the 
extreme end. The kitchen is provided with a cooking 
stove 4 ft. by 2 ft. 3in., boiler, zinc-lined box below 
the floor, sink, one cook’s table, and one folding- 
down table. 

The dining-saloon is placed between the servants’ 
compartment and the kitchen, and measures 
23 ft. 11 in. by 7 ft. Communication to the 
saloon is made through a 2-ft. doorway, opening 
inwards. The saloon is provided with one side- 
board, one folding table at either end, and six 
double dining-tables, placed three on each side of 
the carriage. On each side of the tables are 
upholstered seats, which provide seating accom- 
modation for 12 passengers. Two side doors, 
measuring 2 ft., and opening outwards, are situated 
at the extreme ends of the compartment. 

All the partitions and inside fittings of these car- 
riages are removable, to facilitate conversion, when- 
ever necessary, into any of the three carriages 
previously described—viz., first and second class, 
or composite first, second, and third class, or third- 
class carriage. 

In the composite first and second-class carriage 
(Fig. 65) accommodation is provided for one first- 
class compartment, measuring 16 ft. 9} in. by 7 ft., 
that can seat nine ngers and sleep six, with 
first-class bath-room, measuring 3 ft. 6 in. by 6 ft.; 
also two second-class compartments, with a lavatory 
between them. The centre compartment mea- 
sures 7 ft. 10} in. by 7 ft., and is able to seat six 
and sleep four passengers; the second-class end 
compartment, measuring 8 ft. 9? in. by 7 ft., can 
seat ten and sleep six passengers. With regard 
to the fittings, &c., of these compartments, they are 
similar to those previously described for first and 
second classes, with the exception that all fittings 
are removable. é 

In the first, second, and third-class carriage 
(Fig. 66) the first-class compartment is placed in 
the centre, and is capable of seating eight and 
sleeping six passengers; the lavatory, measuring 
3 ft. 6 in. by 7 ft., with diagonal partition, is half for 
first and half for second-class passengers; the 
second-class compartment is capable of seating ten 
and sleeping six passengers. 

The third-class compartment is placed at one end 
of the carriage, and has accommodation for seating 
24 passengers. pee 

he third-class carriage (Fig. 67) is in one con- 
tinuous compartment, and has accommodation for 
seating 62 passengers, with six doorways, three on 


each side. 
(To be continued.) 





Sewers at Carz Town.—The total length of new sewers 
at Cape Town has now been carried to 10 miles 654 yards, 
laid down at a cost of 246,501/, for main sewers, and 
102,604/. for storm-water sewers. 


GzRMAN Emiaration.—The number of emigrants on 
Hamburg in the first two months of this year was 16,221. 
The corresponding number of emigrants in the first two 
months of 1901 was 6869 ; in the first two months of, ae 
10,828 ; in the first two months of 1999, 6868 ; and in the 
first two months of 1898, 2620. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


In our last issue we gave an account of the first 
day’s proceedings at the recent meeting of the 
Institution of Naval Architects. On members 
assembling on the second day, Thursday, March 20, 
the President, Lord Glasgow, again occupied the 
Chair. 

Liquip FvEL. 

The first paper read was a contribution by Sir J. 
Fortescue Flannery, and was on ‘‘ Liquid Fuel for 
Ships.” This paper we print in full in our present 
issue, and may therefore at once proceed to the 
discussion. 

The President stated that he had just returned 
from Egypt, and it was reported that petroleum 
would be found near the shores of the Red Sea. 
That report was said to be untrue, but borings had 
been made and gas had been reached. That was an 
indication that petroleum was there, and this pointed 
to the probability of an important development, 
which might have a considerable influence on the 
shipping passing through the Suez Canal. 

Dr. Elgar said he had been much interested in 
the paper. The discoveries of mineral oil recently 
made in America were already beginning to have 
their effect. Many ships were being built or 
altered for use with liquid fuel. In the United 
States means were being taken for laying down oil 
fuel at a paying rate, to compete with coal. The 
author had said that the practical figures of compari- 
son between coal and oil fuel realised in recent prac- 
tice were that 2 tons weight of oil were equivalent to 
3 tons weight of coal, and 36 cubic feet of oil were 
equivalent to 67 ft. of coal as usually stored in ships’ 
bunkers ; that would be equal, if the change of fuel 
were effected in an existing war vessel, or applied to 
any other design without change in any other data 
affecting the range of action ; the range of action 
being increased by 50 per cent. for the bunker 
weight allotted—nearly 90 per cent. upon the bunker 
space. Dr. Elgar questioned these figures. Ameri- 
can shipowners said it was not safe to rely on less 
than 200 gallons of Texan oil as an equivalent to 
1 ton of coal ; that is to say, that 1 ton of coal would 
be equivalent to about 32 cubic feet of space of 
Texan oil, or 5 tons of oil to 6 tons of coal ; that 
would reduce the efficiency given by the author for 
oil as compared to coal. The point was one of data, 
and the question should be settled on some sure 
basis. It would add to the value of the paper if the 
author would go into the matter more in detail, so 
that a trustworthy comparison might be reached. 

Mr. Yarrow, whose experiments had been re- 
ferred to by the author, said that two first-class 
torpedo-boats had been built for the Dutch Govern- 
ment upon which oil fuel had been tried. The 
application was not made in order to increase the 
maximum speed of the boats, for the boilers were 
capable of giving as much steam as the engines could 
use fora certain time. After a long run, however, 
the grate-bars became clogged and the fires dirty. 
When this condition was reached, the oil was turned 
on to supplement the coal. With dirty fires the 
original speed fell off about 2 knots, but by the 
use of oil this was recovered and the original speed 
attained. Steam was used for injection, and this 
was, to some extent, an undesirable feature ; but it 
was thought advisable’ to make the sacrifice for an 
hour or so if high speed were required for special 
purposes, and in that light the application was suit- 
able. If, however, some other system of burning 
the oil in the furnace, as efficient as the steam 
arrangement, could be discovered, that undoubtedly 
would be a great advantage: Oil fuel was not used 
more generally because it led to the loss of fresh 
water. 

_ Admiral Sir E. Freemantle said that the use of 
liquid fuel was an important question for the Navy, 
but was mainly one for engineers and constructors 
to decide. If it were adopted on such a ship, say, 
as the Majestic, the fuel complement would be 600 
tons only for the designed range of action, supposing 
the author’s figures to be correct. There would 
also be the saving of stokers, as well as their out- 
fits, quarters, &. Many yearsago Admiral Selwyn 
maintained that oil fuel was the right thing, and he 
also said that it could be obtained in England if we 
would bore deep enough. The answer to this at the 
time was that we already had coal in England, and 
it was cheap, but we had not oil, which had to 

obtained from abroad, and it was dear. No 
doubt ships on the Caspian Sea had been running 


and it might be considered strange that the practice 
had not spread further. The matter was, however, 
easily explained. There liquid fuel was to be 
obtained plentifully, and there was a ready su ply 
of fresh water. There was one advantage which 
the advocates of liquid fuel claimed, but which was 
not always apparent—that was, the absence of 
smoke. The Surly was burning liquid fuel, and 
she was a vessel very much dreaded on account of 
the volumes of objectionable smoke she was apt to 
emit from her chimney. He would ask if there 
were not oil wells in Canada. 

Mr. Martell said there is an illimitable supply of 
oil in the British Empire ; but the difficulty was to 
get it home to England. The enterprise of Sir 
Marcus Samuel, and those who were associated 
with him, deserve recognition in this matter. They 
had purchased land and built ships especially for 
carrying oil, and by the precautions taken and the 
admirable appliances installed for the purpose, they 
were able now so thoroughly to cleanse the ship 
after her oil cargo had been discharged that it was 
possible to carry grain, or other cargoes, in the 
same spaces without having any ill effect. It was 
said at first that this could not be safely done ; but 
no better proof could be adduced that the problem 
was solved as that underwriters were willing to 
take risks in these ships. Lloyd’s Committee had 
taken a great interest in this matter, the two points 
that they had paid especial attention to being the 
danger of having a combustible material near the 
fires, and the great waste of steam. It was grati- 
fying to notice that something was being done to 
avoid the use of steam. The usefulness of oil fuel 
on board a man-of-war could hardly be doubted, if 
only on account of the difficulty of coaling and 
getting coal from the bunkers to the stokehole 

oor. 

Colonel Swan said that oil steamers had been 
running from the Caspian for 25 to 30 years. The 
Russian oil had a great deal of residuum known as 
astatki. At first there was no use for this, and it 
was run into the sea or burnt wastefully. The 
appliances in use for burning it were extremely 
rude, but when the western fuel came to be deve- 
loped, engineers set to work and improved the 
appliances. Boilers using liquid fuel should have 
long tubes of small diameter and large combustion 
chambers ; otherwise damage might be done to the 
boilers, and care should be taken that the firebrick 
is not burnt away. Reference had been made to 
water present in the oil, and he would point out 
that there was water with the oil as it came from 
the earth. If moisture were in excess, burners 
might go out suddenly, and this would lead to 
racking strains on the boilers through rapid cooling. 
He believed that the question of burning oil was 
one of money cost, and judging by what the author 
had said about the ‘‘ Murex,” a great advance had 
been made. He thought, perhaps, that more value 
might have been given to the advantage of facility 
of stowage in war vessels. 

Dr. Dvorkovitz said that he was connected with 
the liquid fuel industry at Baku from the begin- 
ning. He had inspected the boilers of the Lucania, 
and had shown how a saving in labour and money, 
and a gain in speed, could be effected by oil fuel. 
Sir F. Flannery had said that liquid fuel could be 
obtained from various parts, but he should not 
have left out Canada, from whence there would be 
a large source of supply. With regard to the 
various systems of burning, it was considered that 
the extra water required with the steam process 
should be made good by the installation of addi- 
tional condensers. In regard to the presence of 
water, he would point out that the residue oil is 
the product of distillation at a temperature of 
400 deg. Fahr., at which no water could be 
present. As had been said, the question of oil- 
burning was one of cost. The discovery of the 
Texan oilfields permitted oil to be put on board at 
7s. 6d. a ton. This should be equal to 32s. 6d. in 
any part of the United Kingdom. The product of 
coal was now 800,000,000 tons, but no one would 
dream of replacing that enormous quantity by oil. 
Mr. Thornycroft said he had made trials with 
liquid fuel ; particulars of these would be handed 
in, to be included in the Transactions. He would 
— out that it was not an easy thing to burn 
iquid fuel in a boiler furnace. There was one point 
bearing on this in regard to the use of steam. If 
the oil were cold, it was difficult to effect what was 
called its pulverisation, although he did not like to 
use the term. If air were applied for the purpose, 





for about a quarter of a century on liquid fuel; 





the expansion at the nozzle would cool down the 





liquid, the surface tension of which would be 
increased, and therefore more work would have to 
be done to reduce it; steam, on the other hand, 
would heat the oil and make it more easily 
divisible. 

Mr. J. Melrose said the paper had put the 
virtues of liquid fuel forward so attractively that 
if he had not been an engineer in the Royal 
Navy, and had some experience in the matter, he 
might have been led to think that the day of liquid 
fuel had arrived. In the paper, however, the 
meeting had only heard the advantages of the 
system. It would be well if someone would state 
the disadvantages. First, there was the presence 
of water with the oil, and that might injure the 
boilers. The amount of water was variable. He 
had heard that it ranged from 3 per cent. to 40 per 
cent. If it were 40 per cent., not only would there 
be the consideration of the injury to the boilers, 
but that quantity of water should be taken into 
consideration in calculating the weight and space 
occupied by the fuel. If the presence of water 
extinguished the flame, and oil continued to flow, 
gas would be formed and explosion might result. 
That was a very real danger. The Admiralty had 
been charged with being conservative in this 
matter, but he ‘could assure members that the 
Naval authorities had had the burning of liquid 
fuel before them for a very long period ; in fact, 
they had made experiments for 25 to 30 years 
back. They had concluded that the calorific value 
of oil as compared to coal was not 50 per cent. 
greater, but only a —_ 33 per cent. Welsh 
coel had a theoretical evaporative power of about 
15 lb. of water per pound of coal. He had 
been engaged in experiments with oil fuel for 
some time past, and expected to prosecute them 
further, hoping to improve on the results that 
had already been reached. He did not expect, 
however, to attain to the efficiencies mentioned in 
the paper. There was one point might be men- 
tioned in regard to the evaporation of the two 
fuels: in coal there was a certain proportion of 
absolutely incombustible residue, or ash; but in 
removing this from the boiler furnaces small par- 
ticles of combustible, that would in themselves be 
good fuel if they could be separated, were sure to 
be thrown away. With oil fuel everything was 
burnt. In regard to smoke, the problem was no 
easy one to deal with, using unskilled labour, and the 
smoke from oil fuel was of such a nature that it 
was perfectly opaque ; the sun could not be seen 
through it at mid-day. Boilers.in the merchant 
marine and the Royal Navy were so different in 
design that it was difficult tocompare them. The 
makers of mercantile boilers were not confined by 
the same restrictions, and the boilers could be 
made roomy enough to get full power as a regular 
thing. This was a dominant feature, and bore on 
the question of liquid-fuel burning to a most im- 
pee extent. In mercantile vessels, such as cargo 

oats, the ratio of 24 lb. of fuel per hour per cubic 
foot of combustion space might be taken; in the 
Surly’s boilers they burnt 12 1b. per cubic foot of 
space. For perfect combustion it was necessary to 
have the required quantity of air, and in regard 
to this there was point to be observed as to where 
the air should be admitted. It was quite possible 
to get overheating in the uptake and retarded 
combustion if air were admitted improperly. With 
a sufficiently large furnace, he thought combustion 
with oil fuel should come very near perfection. 
Again, it was necessary to have a certain amount of 
brickwork, and that could be got in a mercantile 
boiler easily, but not so-easily in a Navy boiler. It 
was claimed that with oil fuel the stoker could be 
abolished. In the N — stoker was a good man 
for many purposes. ut even in the merchant 
steamer, the speaker did not think it would be desir- 
able to get rid of him altogether. It should be re- 
membered, however, that the merchant steamer, 
once clear of port, proceeds at a uniform speed 
throughout the voyage. In the man-of-war there 
was often a constant variation in speed, changes 
being made at intervals of less than dacs minutes, 
and this necessitated constant attention to the valves 
which controlled the oil supply to the furnace. 
In replying to the discussion, the author referred 
first to the remarks of Dr. E He said that 
the statements from the oil authorities in America 
did not confirm the ratios of oil and coal values 
put forward by Dr. Elgar. It was here pointed 
out by a member that the discrepancy might arise 
from the difference between American and English 





gallons—200 American gallons equalling 160 
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FIRST-CLASS CARRIAGE ON THE ASSAM-BENGAL RAILWAY. 
(For Description, see Page 398.) 
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COMPOSITE AND RESTAURANT CARRIAGES; ASSAM-BENGAL RAILWAY. 
(For Description, see Page 398.) 
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English gallons. The author, continuing, said that 
they had trustworthy information in regard to the 
burning of Borneo oil from the log-books of the 
steamers. He had no experience as to Texan oil. 
For the storage of oil on the Thames they had 
capacity for 30,000 tons at Thames Haven, in Sea 
Reach. There were, in addition, dépéts at other 
large centres, such as Liverpool, Southampton, 
Birkenhead, and Barrow ; there was also a station 
at Hamburg. In regard to efficiencies, they had 
found as the result of six years’ experience that 
16 tons of oil would give the same indicated 
horse-power as 25 tons of coal, and the speed 
of the vessel would be maintained. On a larger 
vessel 29 to 30 tons of oil replaced 43 tons of coal. 
Experience with two other vessels was more favour- 
able, whilst in still another case the ratio of coal to 
oil was as 3 to2. In regard to what Mr. Yarrow had 
said about loss of steam, they recognised that it 
was undesirable to expend fresh water ; but this, of 
course, could be got over by distillation. They 
found by experience that it was desirable to instal 
just twice as much evaporative power as the makers 
of the apparatus said was necessary. Still, he 
recognised it was desirable to do away with steam, 
but up to the present it was found that other 
systems were not equally economical, though 
— there was not a great deal of difference. 

e was of opinion that a good deal might be done 
by the regenerative system. In order to test this 
they were going to try two ships—one working by 
steam and the other by air pressure. No doubt 
the supply of liquid fuel within the United King- 
dom was a matter of great importance, and the 
question had not been overlooked. If the matter 
were investigated geologically, the results doubtless 
would be well worth the labour. In regard to 
other cargoes being carried in oil ships, he would 
state that underwriters give some preference to 
tank vessels, because of the greater subdivision as 
well as on account of free ventilation. They 
found there were fewer claims for damaged goods 
with cargoes carried in tank vessels than in 
ordinary ships. | With war vessels undoubtedly 
there was a difficulty in burning liquid fuel 
owing to the limits of weight and space assigned 
to boilers. Mr. Melrose had referred to the 
theoretical efficiencies of coal and oil, but in re- 
ducing these to practice it must be remembered 
how much more completely the oil was burnt. Mr. 
Melrose here pointed out that in estimating the 
value of the oil, the result would be different if the 
best Welsh coal were taken. Sir Fortescue Flan- 
nery said that might explain some of the dif- 
ference. 


THe NAvVIPENDULUM. 


After lunch on Thursday, members assembled in 
the library of the Society of Arts, where there had 
been erected the instrument invented by Captain 
Russo, of the Russian Imperial Navy, and known 
as the navipendulum. Captain Russo had con- 
tributed a paper on this subject, the title of which 
was ‘‘The Navipendular Method of Experiments 
as Applied to some Warships of different Classes.” 
Before reading the paper a practical illustration of 
the working of the instrument was given by the 
author. e shall print Captain Russo’s paper in 
full at a future date, when we shall illustrate the 
machine. For the present a brief description will 
suffice. In the mechanical system, by which the 
rolling movements of ships amongst waves is re- 
produced on a small scale, there are two principle 
parts : one represents the vessel, and consists of a 
pendulum of special shape—the navipendulum ; the 
other represents the waves, and consists of ap- 
paratus capable of producing on the navipendulum 
the same effects which waves of regular and tro- 
choidal form would produce on the vessel. The 
navipendulum will possess all the geometrical and 
mechanical properties of the corresponding ship 
which are in play in her rolling motion. What 
might be described as a guide or rocker, and which 
Mr. Macfarlane Gray afterwards aptly likened to 
the rocker of a baby’s cradle, determines the swing- 
ing of the pendulum along a plane surface ; the shape 
of the rocker depended on the shape of the hull 
of the vessel, the line formed by its contour being 
parallel to the line of the centres of buoyancy, but 
passing very close to the centre of gravity. The 
centre of curvature of the line on its middle point 
corresponds to the metacentre. There are two 
weights on the pendulum—one above and the other 
below the surface on which the pendulum swings. 
They are so arranged that the centre of gravity of 





the navipendulum occupies a position correspond- 
ing to the centre of gravity of a ship. The dis- 
tance between the centre of curvature, already re- 
ferred to, and the centre of gravity represents, of 
course, the metacentric height. There is another 
condition which governs the placing of the weights 
namely, that the moment of inertia of the navi- 
pendulum should correspond in due ratio of simili- 
tude to that of the ship. This condition is fulfilled 
when the period of oscillation of the navipendulum 
ate to that of the ship. Artificial resist- 
ances are provided corresponding to those which 
the ship meets when it oscillates in water, and 
these have to be arranged in such a manner that 
the loss of amplitude in each oscillation will be the 
same for the navipendulum as for the ship. For 
this purpose a block of wood is provided, having a 
leather strap stretched above it. The shape of the 
surface of the wood that comes in contact with 
the strap is determined by experiment, and the 
tension of the belt is regulated by a stretcher and a 
dynamometer. In treating of a ship already exist- 
ing, the curve of extinction is obtained by rolling 
experiment ; but if it is desired to investigate the 
properties of a vessel being designed, tank experi- 
ments have to be made. The wave motiun is 
given by means of the surface upon which the 
rocking piece already mentioned, and which forms 
part of the navipendulum, rests. The motion corre- 
sponds, on a reduced scale, to that portion of the 
surface of the wave considered as a trochoidal—i.e., 
it corresponds to the motion assumed by a raft put 
to float on a wave. 

After the apparatus had been shown in operation, 
members proceeded to the theatre of the Insti- 
tution. Before opening the discussion, Lord Glas- 
gow requested the Secretary to read a letter from 
Mr. Froude, in which the writer said that he had 
not had time to study the paper ; but so far as he 
could see, he was able to agree with all that the 
author said, although further examination might 
possibly show some points of difference. 

Mr. Denny said he would like to have an oppor- 
tunity of fully studying the apparatus. The author 
had stated in his paper that navipendular experi- 
ments with bilge keels would appear to be a useful 
complement to experimental tank trials. He sup- 
posed bilge keels of various sizes to be added toa 
ship ; in that case it would be possible to tell how 
much speed was lost with each addition, whilst the 
navipendulum would indicate the gain in steadiness. 
Mr. Denny was able to give the results as to the 
effect of bilge keels on speed in a full-sized ship. 
He had found that the addition of bilge keels 
made no difference at all in speed; indeed, he 
was of opinion that in a ship subject to violent 
rolling, bilge keels would add to the speed. 

Professor Biles said he was in somewhat the 
same position as Mr. Denny in regard to desiring a 
further opportunity of examining the apparatus. 
The trochoidal wave conception was a beautiful 
theory, of which he was content to leave the inves- 
tigation to Mr. Froude. People were apt to think 
that when the rolling of the ship did not fit in 
with theory that there was something wrong with 
the sea. It was usual to consider the case of a ship 
with isochronous rolling, and this, he believed, was 
the first time that investigation had been made with 
non-isochronous rolling. The paper brought a 
solution to a difficult problem. He would ask the 
author if he could give the rolling of a ship with 
negative metacentric height; this would be of in- 
terest and also of practical importance. He was 
afraid it would be some time before they would be 
able to bring these experiments to act on the form 
of ships, because there were so many elements to 
take into consideration. 

Mr. Macfarlane Gray referred to a part of the 
illustrations made by the author in which he had 

laced a glass of water in the apparatus and made 
it revolve so that the water did not overflow. A 
somewhat similar experiment had been made by 
Dr. Froude forty years ago. There was a glass tank 
and a wave was created. A raft had a bell attached, 
but the clapper did not strike the side of the bell. 
Twenty years ago the speaker said the principles 
of stability might be illustrated by the rolling of a 
child’s cradle ; that was his idea, but to Captain 
Russo belonged the credit of carrying it to a 
satisfactory conclusion, the results of which he 
could not sufficiently admire. 

Sir Nathaniel Barnaby considered that the 
extreme kindliness of the Italian Minister of 
Marine in allowing the costly apparatus to be 
brought over to England should be acknowledged. 





He therefore begged to move that the thanks of the 
Institution should be conveyed to His Excellency 
Mr. Yarrow seconded the motion, which was put 
by Lord Glasgow and carried unanimously. 

The meeting then adjourned. 


Srrarninc Forces 1n CranksHarts. 


On Thursday evening, the 20th inst., members 
met at seven o'clock. Mr. A. F. Yarrow, Vice- 
President of the Institution, occupied the Chair. 
The first paper taken was by Professor Stanley 
Dunkerley, and was entitled the “‘Straining Forces 
in Crankshafts.” This paper we commence to 
publish in full in our present issue. 

Mr. Macfarlane Gray was the first speaker in the 
discussion. He expressed his admiration for the 
paper, which contained much work he would like 
to have done himself. The investigations of Pro- 
fessors Dunkerley and Dalby were, however, cun- 
ducted by methods which were not much in his 
line. The speaker worked largely for the draughts- 
man, and for that reason he was more given to 
graphic representation. The author of the paper 
had referred to the equation of three moments. 
He thought the Professor would have done better, 
and would have brought the explanation more 
readily within the grasp of the average engineer, 
had he used a diagram. The paper was, however, 
excellent ; and any mathematician wanting to do 
good work could not have a better opportunity than 
by simplifying these papers for drawing-oftice pur- 
poses. The paper, he wished to repeat, was admir- 
able, and he did not wish his words to be taken as 
representing anything but praise. 

Professor Hearson regretted he had not had an 
opportunity of reading the paper before coming to 
the meeting, as it was a very difficult one to 
criticise, but he would join with Mr. Gray in 
expressing the pleasure he had felt in hearing it, 
— which was enhanced by the extremely 
ucid way in which the author had read it. In 
regard to the equation of three moments, to which 
Mr. Gray had referred, he would be very glad 
indeed to know if there were anything which could 
be substituted for it. In taking account of elas- 
ticity, it is necessary to use the theorem of three 
moments. It was applicable to bearings out of 
line, and he was afraid that was what did take place 
in actual practice. The conditions which were the 
worst in practical circumstances, such, for instance, 
as bearings out of line, were not those which were 
most easily dealt with by investigation proceeding 
on theoretical lines. Professor Dunkerley had 
shown that the greatest twisting moment was not 
where it would be expected, at the after end of the 
shaft, but this, he thought, wasa particular instance 
and accidental to the special case dealt with. He 
thought that the maximum equivalent twisting 
moment would generally be at the after end of 
the shaft. Mr. Macfarlane Gray here asked leave 
to explain, as the last speaker appeared to mis- 
understand him. He did not propose to do away 
with the theorem of three moments. He would, 
however, add his method, so that it might be 
included in the transactions. 

Mr. Emden thought that perhaps it would be of 
interest if the meeting were to hear how the paper 
came to be written. It had fallen to his lot to 
propose certain dimensions and specifications for 
Admiralty work. In endeavouring to reduce 
weights, he had speculated on being able to cut 
down the forward crankpins. On investigation of 
the matter, however, he found it was not the after 
part of the crankshaft that was most stressed, but 
rather the high-pressure pin and shaft that carried 
the greatest load. This was very different to what 
he had expected. As it was his duty to lecture a 
the Royal Naval College at Greenwich, he con- 
sulted Professor Dunkerley on the matter, telling 
him what conclusion he had arrived at. The result 
was equally unexpected to the Professor, who 
undertook to investigate the subject at greater 
length. The results of these investigations were to 
be found in the paper. Four or five other cases 
had been worked out, with the result that the 
issue had been found to agree with that set before 
the meeting. Other experiments confirmed Pro- 
fessor Dunkerley’s opinion in the main. It should 
be remembered, however, that this investigation 
referred to one type of engine—that in which 
the low-pressure cylinder was split into two, 
placed respectively fore and aft of the engine. It 
had been said that the test stress was only 
3 tons, and that the shafts do break. He could 
only say that in these particular engines shafts 
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which are stressed to three tons do not break. : He 
thought, however, that the Admiralty were justified 
in not reducing the shafts. : ; 

Mr. T. Donaldson had been himself making 
experiments on stresses in shafts, so that he could 
appreciate the value of the paper. The contribution 
would help to crystallise the information that was 
scattered abroad on the subject. 

Professor Dunkerley, in replying to the discussion, 
said that few men possessed the power of emphasis- 
ing complicated results by graphic. methods equal 
to that of Mr. Macfarlane Gray, but he did not 
think that anyone could express the theorem of 
three moments more simply than by the methods 
used. In regard to what had been said he would 

int out that the high-pressure engine would be 
doing double the work of either of the two low- 
pressure engines. The number of assumptions 
were indefinite, and certain speakers had been 
quite justified in their remarks. He should add 
that in this engine inertia effects were included. 

Mr. Yarrow, in proposing a vote of thanks to the 
author, referred to the enormous amount of work 
that the paper had entailed ; points new to many 
had been brought forward. 


TORSIONAL VIBRATIONS OF SHAFTS. 


A paper on ‘‘Torsional Vibrations of Shafts ” 
was next read by Mr. L. Giimbel. This paper we 
shall publish at a future date. It dealt with the 
manner in which Fourier’s theorem helps to open 
up a field as yet scarcely accessible—viz., the study 
of the torsional vibrations of shafts. So far as 
the author was aware, Dr. Bauer, of Stettin, was 
the first to point out that there are torsional 
vibrations in the shafts of marine engines owing to 
the periodic fluctuations both in the tangential 
forces acting on the cranks and in the propeller 
resistances. Dr. Bauer was led to this conclusion 
by actually measuring the angular velocities of 
shafts. Professor Lorenz dealt with the matter 
mathematically without the propeller resistance. 
Frahm had contributed extensively, by means of 
experiments, to the solution of the problem. In 
England there was published last January, in 
ENGINEERING, a paper by Frith and Lamb, con- 
tributed to the Institution of Electrical Engineers, 
drawing attention to the fact that vibrations may 
occur, especially in the shafts of dynamos. The 
author imagined the system comprising engine 
shaft and propeller to be reduced to three elements. 
First, a mass acting on the crank radius at the 
middle of the crankshaft ; secondly, a mass acting 
on a crank radius at the middle of the propeller 
boss ; thirdly, if these two massed were supposed to 
be connected by a shaft without a mass, so that the 
angle of distortion of the shaft would be assumed to 
be the same for all points. The author dealt with 
these questions at some length by a mathematical 
method. The conclusions which he came to were 
as follow: First, that the force with which the 
engine acts on the shaft should be kept as uniform 
as possible ; second, the continued application of 
revolutions of the engine, which bear a simple 
relation to the frequency of the natural vibration of 
the shaft, should be avoided ; thirdly, the possible 
tangential force diagrams for that number of re- 
volutions likely to be adopted in practice, which is 
most exposed to vibrations, should be determined. 
By the aid of a simple - formule developed there 
should be ascertained whether the resulting dis- 
“ne of the shaft will remain within admissible 
imits. 

The discussion on this paper was opened by Mr. 
W. E. Smith, Chief Constructor of the Admiralty. 
He thought that, although not an engineer, as he 
was engaged in providing for the installation of 
engines, he might say a few words on the subject. 
At school they were taught the three laws of 
motion, and that every action had a reaction, so 
that the torsional vibrations on shafts vibrated on 
the ships which carried the engines. Not long ago 
he had to deal with longitudinal vibrations, and a 
method of overcoming the objectionable feature 
was to make some deck beams deeper than the rest. 
Engineers were not keen to take up this vibration 
Question at firet ; but they ultimately did so, Mr. 
Yarrow and Mr. Schlick reading some papers before 
the Institution. The Yarrow, Schlick, and Tweedy 
system had been largely introduced, and they had 
Just passed into the Navy a ship of exceptional 
speed and power, the running of which was not 
accompanied by any vibration. It was not so 


much the torsional vibration that was objectionable 
vibration ; but the former 


as the longitudinal 


had one influence in regard to a man-of-war, 
as it affected the accuracy of the shooting of the 
guns when trained on the beam. In regard to 
other motions of the ship, the gunners became 
skilled in anticipating them, but torsional vibra- 
tions were so quick that no compensation could 
be made. The influence on saving of weight 
was not of very great moment, but still it should 
not be too lightly considered, because small gains 
amounted to an appreciable aggregate. He con- 
curred with the oak in his conclusions, which 
we have quoted above, in regard to the uniformity 
of force acting on the shaft, and the avoidance of 
engine revolutions bearing a simple ratio to the 
frequency of the natural vibration of the shaft. 
It was possible, however, to introduce difficulties in 
constructional design which would be more serious 
than those arising through torsional vibrations. As 
a naval architect he felt grateful to the author for 
taking the subject up, and was glad to have the 
opportunity of coming forward to thank him for 
his labours. 

Mr. Macfarlane Gray also wished to thank the 
author for his paper and for the compliment paid 
to the Institution in presenting it to them. He 
was afraid, however, that few would understand 
so well as Mr. Smith did the mathematics in the 
paper. We in this country had not gone so fully 
into the science of vibration as in the author’s 
country. 

Professor Dunkerley said he had not had time to 
study the torsional vibrations of shafts. The 
subject was an exceedingly complicated one, but 
the paper just read was a long step towards its 
elucidation. 

Herr Giimbel, in reply, thanked the meeting for 
the kind reception his paper had met with. He 
hoped that his small contribution would be of some 
value in the study of the larger problem of the 
safety of shafts. 


PRoPELLER-SHAFT BEARING. 


A paper by Mr. A. Scott Younger, on ‘‘ Improve- 
ments in Propeller-Shaft Bearing,” was next read. 
This paper we shall print in full in an early 
issue, 

The discussion was opened by Mr. Rounthwaite, 
who said that white metal had been used for pro- 

ller-shaft bearings for a great number of years. 

ome experiments had been made in ships running 
out of the Humber, and the results had been satis- 
factory. White metal with a lead basis, however, 
would corrode shafts. The results given by the 
author with the steamship ‘‘ Clematis” were exceed- 
ingly good. Thespeaker did not, however, approve 
of the application of india-rubber as applied by the 
author. He doubted if oil could be excluded, and 
oil, it was known, would soon destroy rubber. 
He also doubted if the stuffing-box being described 
would be advisable. To make it in halves, screws 
would have to be used, and there was a possibility 
of them shaking loose on account of vibration from 
the propeller. No doubt short stern tubes were 
the cause of mischief, but there was no difficulty 
in making them longer. It was only a question of 
shifting the after collision bulkhead in the tunnel. 
He was of opinion that the lignum vite bearing, 
which had been of good service for so many years, 
would have to go. 

Mr. Sydney Barnaby said that some time ago Mr. 
Younger had read a paper on accidents occurring 
to propeller shafts through omg being out 
of water. The suggestions he now made were 
of a practical nature. A foreign engineer had re- 
cently said to him that the practice of running the 
after bearing in oil had been found to be of great 
value abroad, and he was surprised it was not more 
followed in this country. Mr. Barnaby also ap- 
proved of the extension of the after bearing to the 
propeller bosses described by the author. 

Mr. Yarrow, referring to the statements of the 
author that there should be more frequent inspec- 
tion of shafting, said that raised the question of 
whether inspection always revealed defects. He 
imagined that in course of time a shaft became 
fatigued, but the result was not to be discovered by 
examination. The speaker noticed the statement 
that shafts wear down and become out of line, so 
that the torsional strains are not all in line. He 
would suggest that shafts should be set high to 
allow for wear ; thus, if a shaft were to lose say 
in. in diameter in a given time, he would start it 
in. up. Afteracertain period it would be straight, 
and then would fall until another } in. had wasted 





away. The average, however, that it would be out 





of line would be considerably less, and its maximum 
distortion would only be } in. In some loco- 
motives it was customary to bore out the crankpin 
and put a bolt through the hole. If, therefore, the 
pin broke, the bolt held for a certain period. As 
marine shafts were commonly made hollow, why 
not follow this practice of the locomotive engineer 
and put a supplementary shaft inside ? This would 
not take up any of the work, and therefore would 
not get fatigued. If the annular shaft were to get 
fractured, a inside shaft would hold the parts 
together, and at any rate prevent the propeller 
being lost. Perhaps it would be possible to con- 
tinue the voyage, using the —_ at low power 
and trusting to the central shaft, if provision 
could be made to utilise it for this purpose. He 
put forward the ideas as a suggestion of what might 
be possible, and would be oat to know if it could 
be considered practicable. 

Mr. Younger, in replying to the discussion, said 
that no doubt the practice of running shafts with- 
out liners was old, but it was only now that data 
were being systematically collected and tabulated. 
He agreed with Mr. Rounthwaite that if oil were 
allowed to get to india-rubber, the action would be 
serious, and experiments were being made to find 
out the results in a quantitative manner. The 
data were not complete yet, but it was seen that 
different oils had very different actions on india- 
rubber. With paraffin it was dissolved very quickly, 
but with heavy oil, such as was used, the effects 
were not so serious. He anticipated from what he 
had seen that it would simply tend to swell the 
rubber up and make the gland tighter. The cost 
of tubes was small, and they could be easily re- 
placed. On the conclusion of Mr. Younger’s 
remarks the meeting adjourned until the next day. 


Tue Future or Navat WARFARE. 


A paper by Mr. W. Laird Clowes, entitled 
‘** Recent Scientific Developments and the Future ~ 
of Naval Warfare,” was next read. This was a 
pase of a general nature, and had the merit of 
calling forth an animated discussion. Possibly it 
was more fitted for the theatre of the Royal United 
Service Institution than for the Institution of 
Naval Architects ; but wherever it might have been 
read, it could not have had more effect in stirring 
up the Admirals. The author commenced by saying 
that scientific discovery tends to obliterate the 
significance of physical and moral difficulties ; brain 
and thought are more potent factors than muscle 
and animal courage. Yet attention given to new 
machinery and appliances is often inversely pro- 
portional to their novelty in engineering. @ are 
too prone to admire the cleverness and then reject 
them, either because the invention has not been 
brought to absolute perfection, or that the a 
was too delicate or complicated to be used bythe class 
of workmen accustomed to handle the appliances 
which the new apparatus would supersede. The 
author described this attitude as ‘‘ characteris- 
tically a national one.” We snub and starve the 
inventor and drive him elsewhere in disgust, or we 
assume that the tide of technical education will not 
rise elsewhere. so long as we batten it down 
in our own little hold. What we ought to do is to 
take up promising inventions and turn them 
over for development to the brightest intellects 
at our command, and to educate our men up 
to the point of being able to use complicated 
and delicate appliances instead of rejecting them 
because existing men are incapable. It is, the author 
added, absurd for us to say, as in practice we do, 
‘** Do not offer usany unfamiliar novelty that is not 
approximately perfected ; and, above all, do not 
offer us any perfected novelty that is not approxi- 
mately familiar.” The author considers we have 
not yet realised to the full the strategical value of 
speed, which is more than the weather gauge was 
in the past. It is the soul of all combinations for 
offence, and possibly equally valuable for defence 
against certain weapons; for instance, submarine 
boats. He stated that our idea of attacking sub- 
marine boats with spar torpedoes is exciting the 
ridicule of those nations which are acquainted with 
their possibilities. The usefulness of speed has 
been doubled or trebled by improvements in wire- 
less telegraphy. It appeared that every ship might 
be the mobile terminus of an unlimited number of 
aerial cables. Last year the system broke down 
because the rival commander tapped the messages. 
A code ought to have been employed, or — 
discharge terminals, coherers, and relays should 





have been adopted. With a good system of wire- 
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STORAGE OF OIL FUEL IN ORDINARY — STEAMER ON THE FLANNERY-80YD 
SYSTEM. 


significant to be lightly regarded. It seemed to him 
that the submarine boat, even if carried no further 
than at present, seals the doom of the old-fashioned 
blockade; but he felt sure that the design of 
submarine boats would be carried very much 
further. He would suggest that invention would 
be hastened if half a dozen inventors, such as Lord 
Kelvin, Sir Hiram Maxim, Mr. Brennan, and Mr. 
Marconi, were to put their knowledge and experi- 
ence together; a perfected form of vessel, con- 
trollable by wireless currents, might be evolved, 
and could not fail to work something like a 
revolution in naval warfare. In order to utilise 
all the resources which science has placed, and will 
resently place, at our disposal, we must greatly 
improve the scientific standard of the personnel. 
There are two categories of scientific officers in 
the service—the engineers, with relatively long, 
road, and deep scientific and technical train- 
ing, and the specialist executive officers. The 
former are expensive, and at present the Navy 
has confessedly failed to attract the best speci- 
mens of the class. The latter have been 
described by Mr. C. M. Johnson, R.N., as ‘‘men 
who dabble in electricity, fiddle about with files 
and hammers, set up amateur lathes in their cabins, 
and imagine they are making engineers of them- 
selves.” The author did not associate himself 
with this description of a class of officers who, no 
matter what else may be said of them, are remark- 
ably keen, and do their work astonishingly well so 
far as the conditions permit. ‘‘ But,” he con- 
tinued, ‘‘the conditions do not permit much. A 
torpedo lieutenant generally gets about seventeen 
months of technical .training in the course of his 
career ; this is naturally not enough to make a 
well-equipped electrical engineer of even the most 
brilliant of men ; still-less is it enough to make a 
mechanical and hydraulic engineer as well.” Never- 
theless, with a view, the author supposed, ‘ to 
economising expenses, and to restricting the total 
number of commissioned officers carried, the Admi- 
ralty has entrusted a great many purely engineer- 
ing duties to specialist executives, and in addition 
has turned over the entire control of the engineer- 
ing department in small ships to a warrant officer 
and artificer engineer. Not only is this officer of 
necessity a man of limited education and experi- 
ence, but also is less experienced than his fellows 
formerly were, for a lowering of the standard of 
qualification has recently been sanctioned. In the 
Meantime, to assist the specialist executives, a 
class of ratings, known as electrical fitters, has 
recently been called into being; it is composed of 
gel who have very little electrical knowledge 

The discussion on this r was opened b; 
Admiral Fitzgerald, who oy listened Pay 8 cabae 





with great interest, and still more astonishment. 





If it had been written a quarter of a century ago, it 
would, he considered, have been more appropriate, 
as there was then astrong feeling against invention. 
That feeling was now dead and gone ; but could it 
be expected that the authorities would take to their 
arms every modern fad of every inventor? They 
were quite ready to take up anything of promise, 
and were willing enough to listen to civilians, and 
especially naval architects, who had done so much to 
help the Navy. The author had said that we have 
not recognised to the full the strategic value of speed. 
That, as applied to the Navy, the speaker protested 
was not the case. What the public thought upon 
the question was no matter. In regard to attack- 
ing submarine boats, he did not believe very 
much himself in the spar torpedo ; but, at any rate, 
it would give a shock. The author had suggested a 
special mounting of gun to deal with these under- 
water boats. He would very much like to know 
what that mounting was to be like which would 
enable them to reach a boat under water, consider- 
ing the very small distance which a projectile 
would carry its momentum beneath the surface. 
With regard to range-finders, the naval officers were 
always trying to get something effective of this 
description. The use of the Barr and Stroud 
range-finder was limited; but the speaker knew 
of some improvements which he would com- 
municate to Dr. Barr. The author had said that 
the submarine boat would be the doom of the 
old-fashioned blockade ; but the doom of the old- 
fashioned blockade was pronounced twenty-five 
years ago, when the torpedo-boat came upon the. 
scene. The author contended that they ought to try 
and improve the scientific status of the personnel of 
the Navy. That was just what they were trying to do. 
The men who set up lathes in their cabins had been 
condemned, but they were trying to do their best in 
this direction. He considered the paper very discur- 
sive, and that it did not throw any new light on the 
subject, though it might give naval officers a lead. 
Admiral Henderson said he had very few re- 
marks to make, as Admiral Fitzgerald had antici- 
pated much that he would have said. He would 
point out, however, that the intelligence in the 
Navy was but a reflection of the intelligence of the 
nation. If the Navy was behind in education, the 
same must be said of the nation. In regard to 
submarine boats and their destruction, he thought 
that, for using the spar torpedo, destroyers were 
very long and did not turn quickly enough. He 
suggested a mortar with a high explosive charge 
and a time-fuse. There was a danger, however, 
that we should not recognise the limitations of 
these craft. With regard to wireless telegraphy, 
its development might render it not, perhaps, 
visionary that the commander-in-chief might direct 
operations from a distance ; perhaps, for instance, 
at Malta. He believed range-finders were installed 








in all large ships. In regard to the engineer ques- 
tion, he held it sound never to separate officers and 
men from material ; those who handle appliances 
must understand them. It was not wise to 
specialise one class, and he considered every sailor 
must be more or less a mechanic. 

Mr. Whiting, of the Construction Department at 
the Admiralty, said that of all papers presented 
this year the one before the meeting was of the 
greatest general public interest. During the last 
fifteen years there had been a revolution in the 
knowledge of the public regarding the Navy. 
Captain Mahan, by his works, and Brassey’s ‘‘ Naval 
Annual,” had contributed largely to this end. In 
the production of the latter work the author of the 
paper had played no inconspicuous part. There 
was one subject that underlies the whole question 
of the development of the Navy, and that was the 
scientific attainments of all who were connected 
with the development of the fleet. The author said 
we were displaying all the old national faults. We 
neglect invention and do not train men capable of 
handling modern appliances. He said, also, we 
should search diligently for valuable inventions and 
train men to perfect them. That, the speaker con- 
tended, we already do. He would mention the in- 
stance of the Whitehead torpedo and the under-water 
discharge. The author advocated taking up imma- 
ture inventions and developing them, but the speaker 
was of opinion that the constructors would be better 
employed in carrying out those things they already 
have to do, and the same might be said of naval 
officers. The author contended that on that would 
depend the success of naval warfare. History did 
not support this view, and the speaker instanced 
naval battles of the past, such as Trafalgar, in sup- 
port of the contention that the human element was 
the ruling factor in warfare. At Santiago, for in- 
stance, he was convinced that if there had been a 
change of crews, the victory weuld have gone the 
other way inregard tothe ships. Mr. Laird Clowes 
appeared to advocate an increase of complexity in 
warship equipment. Mr. Whiting was of an oppo- 
site opinion. As things exist, it is hardly in the 
power of one human being to control the com- 
plexity of modern appliances ; and if this complexity 
were carried further, it would destroy the efficiency 
of theship. Along the lines of simplicity, he said, 
safety lies. 

Admiral Sir John Hopkins said the paper was a 
good one. It was contributions of this kind that 
were needed, for they made us think. Bearing on 
what Mr. Whiting had said, he did not consider 
inventions should stop short at a certain point. 
Mr. Whiting ——— did not like increased 
mechanical appliances, but the gallant admiral 
would give an instance on the otherside. A certain 
naval officer did not get his 6-in. shot to his 
gun fast enough, and made representations to that 
effect. He was told to pile shot round the gun, 
but there was naturally a limit to that. An elec- 
trical appliance was suggested, which would bring 
the projectiles to position six times as fast as 
they could be brought by hand. ‘‘ But supposing,” 
it was said, ‘‘ this electrical appliance should break 
down?” Then,” replied the officer, ‘‘we can fall 
back upon the men.” They were not so good 
as electricity, but they would be no worse than 
if the mechanical appliance had not been intro- 
duced. The gallant Admiral, like the President 
of the Institution, Lord Glasgow, entered the 
Navy at a time when the training of guns was 
carried out by hand-spikes. They were moat 
beautifully simple appliances. He was taught they 
were levers of the first order. But where would 
the Navy be now had not these simple appliances 





been superseded by the certainly more complicated 
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methods of the present day? The author had 
advocated taking up all inventions, but there were 
such a lot of inventors that if the Admiralty did 
that, they would have no time to do anything else. 
The whole force would be employed in developing 
inventions. An instance of the bad effect of taking 
up inventions for development was that of the 
Brennan torpedo. This was taken up by the land 
forces in the manner advocated, and before any- 
thing was done it was found 30,000]. had been 
expended. Then an inquiry was set on foot, the 
result of which was that it was concluded 100,0001. 
would have to be spent to completely develop the 
invention, The authorities, however, would not drop 
it because their own people had taken it up. The 
author had said we do not value speed. The 
speaker felt that that could not be said of himself. 
He had on a previous occasion, when dealing with 
this subject, expressed the opinion that we had 
made no progress during ten years. A short time 
previously Lord Charles Beresford, in a lecture 
before the London Chamber of Commerce, had 
said that Admiral Sir Gerard Noel had lost the 
battle in the late manoeuvres because he was not a 
strategist. This was not a true statement of the 
case. Admiral Noel lost really because he had an 
impossible task set him. The ships under his com- 
mand were too slow for the work required. In 
regard to range-finders, he knew that the Professors 
Barr and Stroud had been hammering away at the 
subject for years and had not got the invention 
perfect yet. The midshipmen in the Service used 
to describe it irreverently as the ‘‘ peace of God,” 
because, as they said, it ‘‘ passeth understanding.” 
However, they custiesenslt it better now. The 
author had said that the Barr and Stroud range- 
finder was held to be responsible for the excellent 
shooting of the Terrible. Admiral Hopkins, how- 
ever, was of opinion that Captain Percy Scott had 
not found the range-finder good enough ; but the 
success of his ship was due to what is known as 
the ‘‘dotter,” by which the hits were dotted on 
the target, and also to training his men to the use 
of the telescope. On a moving platform, like a ship 
at sea, considerable skill was needed in picking up 
an object with a telescope, and keeping it within the 
field of view. To this the men were constantly 
trained to on board the Terrible. Speaking of the 
Belleisle experiments, we understood Sir John 
Hopkins to say that a 9.2-in. projectile had been 
fired through an armour-plate, and had burst inside. 
The author had spoken of the smoke caused by the 
ignition charge of black powder in shells. A 

9-ton gun, however, woutell bab 80z. of powder to 
ignite the charge. As was stated previously, the old- 
fashioned blockade was doomed yearsago. What 
was needed now was to watch a port, and it was 
there that speed came in. With regard to the 
collaboration of intellect on the part of inventors, 
he would like to see Lord Kelvin, Sir Hiram 
Maxim, Mr. Marconi, and Mr. Brennan collec- 
tively agree on any one subject. No doubt break- 
downs in boilers of late were due to novelties, 
and it was now recognised that men must 
have a higher training to enable them to deal 
with modern appliances; but he felt sure that 
with proper attention the bluejacket was equal 
to everything demanded from him. The engineer 
officer must be a trained mechanic and a skilled 
engine-driver. But in regard to naval officers, he 
brought forth instances of private firms, such as 
Vickers and Co., who employed such men to do the 
work. This showed that the class was quite equal 
to the demands made upon them in this respect. 
He approved of the recent step of the Admiralty 
in taking certain duties from engineer officers and 
giving them to the naval officer. 

Admiral Sir E. Freemantle agreed with Admiral 
Fitzgerald in his speech, and thought that the 
author was scarcely up to date. He agreed, how- 
ever, that we are scarcely alive enough to the value 
of new inventions, though more so than 20 years 
ago. We were the last to apply electricity on 
board ship in the way described by Sir John 
Hopkins, and he owned we are behindhand in these 
respects. But the Board of Admiralty was over- 
worked, and could not give daily attention to 
inventions. He would suggest that there should 
be a standing committee on inventions ; in fact, 
there should be committees constantly sitting on 
various subjects, like the Ordnance Select Com- 
mittee. In regard to speed, he had read a paper 
before another Institution, and had poin out 
that speed had changed the whole problem of 
naval strategy, and enabled combinations to be 





made that Nelson would not have dreamt of, 
because of the uncertainty of sailing ships. Iu 
regard to the manceuvres in the channel of which 
Lord Charles Beresford had spoken, the speaker 


had written to the Admiralty, proving that the | 
slow fleet could not succeed against a fast fleet. | 


Submarine boats, he would say, have their limita- 
tions. As to the engineer question, he confessed 
that Mr. C. M. Johnson, whom the author had 
quoted, was a bete noir to him. He, Mr. Johnson, 
had said that the Executive would rather have the 
ships ineffective than give the engineers their rights. 
The speaker considered the change made by the 
Admiralty, in entrusting duties hitherto undertaken 
by naval engineers to executive officers, a wise pro- 
ceeding. He agreed with President Roosevelt that 
every naval officer in the Service should be a fighting 
engineer, and he thought the engineers would come 
nearer to the executive, and the executive to the 
engineer, as time went on. He agreed that the 
naval officer should be a scientific engineer. He 
thought that the course at Keyham was too tech- 
nical ; they had too much mechanics ; that they 
ought to push general education. If the engineer 
desired to take his veyed place, and were to fill as 
high a position as that at which he aimed, he must 
have as good a technical education as that of the 
executive officer. To give to torpedo and gunnery 
officers the charge of material with which they are 
connected was good, and he hoped the practice 
would be carried further. 

Professor Biles, speaking as a naval architect, 
thought that the class might congratulate them- 
selves, that in the sweeping criticisms pronounced, 
they had been fairly well left alone. The author 
had charged the naval oflicer with not wanting all 
he ought to want; and a naval architect, who had 
spoken, had charged the naval officer with wanting 
too many things. No doubt everybody wanted 
simplicity of idea; but, still, necessary ideas must 
be carried out. Naval architects certainly did not 
object to improvement of appliances. On the 
subject of the position of naval engineers, discus- 
sion should not be raised before a scientific society. 
The engineer drives the engine, and the nearer 
the executive officer and the engineer officer 
approached each other, the better would be the 
result, though the two branches can never be alike. 
In speaking of the range-finder, it should be re- 
membered that it was demanded by the Navy and 
was produced, fulfilling the requirements laid down 
at the time. Now it was beginning to be found 
out what really was wanted, and its limitations had 
appeared. It had still to be developed by further 
improvement. On the general question of the 
encouragement of inventors, he thought Mr. Laird 
Clowes was pretty close to the mark when he said 
we did not encourage invention. There were two 
aspects to the question. The inventor seemed. to 
think that when he had carried the work a certain 
distance, the user should step in and complete the 
business. On the other hand, the user appeared 
to be of opinion that the inventor should do all the 
work and bring him the perfected appliance. In 
America, so»far as his observation went, they went 
on rather different lines. The inventor and the user 
would discuss ideas, but the appliance would not be 
put forward until it was completed. We have not 
advanced so far as in the United States in our 
methods in this respect. 

Mr. F. Edwards wished to state that, as an in- 
ventor, he did not agree with the author in his 
remarks regarding the way inventions were treated 
at the Admiralty. 

Mr. Laird Clowes, in replying to the discussion, 
agreed with Mr. Whiting that simplicity was desir- 
able, but efficiency more so. Admiral Hopkins 
had asked about the mounting of the gun to be 
used against submarine boats. He had but re- 
peated an idea started in the United States, where 
they had more experience with under-water craft. 
It was said that if a gun was properly mounted, it 
would be able to be trained so quickly as to hit the 
submarine boat when it came to the surface before 
it could again disappear, and it would be so 
mounted as to command any object close to the 
vessel. His remarks as to the igniting charge of 
black powder were founded on a paper of the 
United States Naval Institute. Admiral Free- 
mantle had said we were behind other nations. He 
had been on board a British man-of-war within the 
last year on purpose that he might see the latest 
appliance in regard to handling ammunition. This 
was an electrical shot-hoist, such as he had seen on 
board an American vessel ten years previously. 





Admiral Fitzgerald said they appreciated the value 
of speed. That might be ; but if they appreciated it 
they had not got it, whilst other countries had. In 
regard to the range-finder, he had understood it 
was not a service thing, while in other navies it 
was. It might be a delicate appliance, but at any 
rate it could be used until disabled. 

The meeting then adjourned until the after- 
noon. Our report of the remainder of the pro- 
ceedings we must defer until our next issue. 





THE NEW LINERS OF THE FRENCH 
GENERAL TRANSATLANTIC COMPANY, 


(Concluded from page 342.) 


Tux sixteen maia boilers are of the cylindrical type ; 
they are shown in section in Figs. 9 and 10, page 404, 
That for supplying the steam winches is a Belleville 
boiler, with two furnaces, 5.46 square metres (59 square 
feet) in grate area, and 173 square metres (1862 square 
feet) in heating surface. The main boilers are each 
fitted with four furnaces. 


Diameter of main boilers 5.200 m. (17 ft. 1. in) 
oS furnaces ... 1.124,, (3,, 8},, ) 
Length of boilers ... ove «65500 55 (10 ,, 10 ,, ) 
Number of tubes ... $e 5888 
ma stays-tubes ... 
Total grate area ... ... 113.72 sq. m. ( 1224 sq. ft.) 
» heating surface ... 4233. sq. m. (45,565 sq. fb.) 
»» volume of water ... 461 cub. m. (16,280 cub. ft.) 
4 i. steam ...216 ,, (8690 ,, ) 


The main boilers work under forced draught by the 
insufilation of hot air, on the Howden system, supplied 
by 16 fans, driven by single-acting two-cylinder 
vertical engines ; the supply is at the rate of 25,000 
cubic metres (883,000 cubic feet) for each fan per 
hour. The funnels are 28.85 metres (94 ft. 8 in.) high 
above the grates; they are oval in section, 4.40 by 
3 metres (14 ft. 5 in. by 9 ft. 10 in.). 

The two main engines are vertical triple-expansion 
four-cylinder engines, and are shown in Figs. 7 and 8 
on our two-page engraving. The cylinders are placed 
in the following order, starting from ahead : The high- 
pressure cylinder, 1.13 metres (3 ft. 8} in.) in dia- 
meter ; the two low-pressure cylinders, 2.040 metres 
(6 ft. 8,5, in.) in diameter ; and the medium-pressure 
cylinder, 1.74 metres (5 ft. 8} in.) in diameter; the 
stroke is 1.70 metres (5 ft. 7 in.). During the trials 
the engines developed 23,000 horse-power at 92 
revolutions per minute, and the speed reached 
22.65 knots; the service speed hardly exceeds, 
however, 204 knots. The steam from the main 
engines condenses in a surface condenser, supplied 
with circulation water by four centrifugal pumps 
driven by independent motors. The air and feed 
pumps are also driven independently of the main 
engines. Each engine is fitted with a starting gear 
for supplying steam to the valve-chest of the medium- 
pressure cylinder, also with a hand reversing gear and 
with a steam turning gear which can also be worked 
by hand. The high-pressure slide-valves alone are 
piston-valves; the others are double-ported slide- 
valves of the usual type. The low-pressure cylinders 
are each provided with two slide-valves worked by a 
crosshead. The admission of steam to the high and 
medium cylinders can be varied by altering the dis- 
tribution link motion. The period of admission in the 
high-pressure cylinder can be made to vary from 70 
to 67 per cent., and in the medium-pressure cylinder 
from 70 to 60 per cent, 

The bilge and service pumps are independent and 
driven by separate motors. The water-ballast pumps 
can draw from the various compartments, an from 
the sea. 

The propellers are three- bladed, 6.60 metres 
(21 ft. 8 in.) in outside diameter, the pitch being 
7.57 metres (24 ft. 10in.). The shaft is .505 metre 
(192. in.) in diameter. 

The steering gear is on the Brown system ; a Brown 
hydraulic telemeter is placed in the wheel-house, and 
works the slide-valves of the steam steering apparatus 
which is located at the stern. Should the hydraulic 
device get damaged, its action would be replaced by 
that of a small servo-motor, placed near the steam 
steering apparatus. Eventually, and in exceptional 
cases, the rudder could be operated by tackle from the 
two steam winches in the stern. 

The efficient ventilation of the ship has been the 
object of special care, and the air shafts and electric 
fans are very numerous, Apart from the saloons 
and special cabins, which are electrically heated, the 

eneral heating throughout the ship is insured by 
ow-pressure steam, on the Grouwelle and Arquem- 
bourg system. An expansion steam trap 1s placed on 
all the steam cocks for oe the steam pipes, the 
condensation water flowing to the boiler feed. 

The electric-lighting plant contains four 75 horse- 
power Laval turbines, each of which drives a 5000- 
watt, 105 voltdynamo. There are in all 1549 wos 
108 of 5 candle-power for the saloon skylights and t 
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Since a ; 878 of 10, and 563 of 16 candle-|the lamp and solar oils are too valuable commercially| Messrs. Yarrow have obtained some highly encouragin 
promenade deck; 878 © : to be used as fuel in competition with coal; but the} results in two torpedo-boats built by them for the Dute 


PThe bridge is provided with two ship’s telegraphs 
and a counter; the wheel-house contains a telephone 
for communicating with the officers on duty. The 
cold-storage rooms are supplied with cold air by two 
engines. There are three stockless bower anchors, 
each of which weighs 5 tons; a mooring anchor of 
1,9 tons, and two stream anchors weighing .9 and .4 
ton respectively. A small crane, to lift.6 tons over 
a radius of 3.20 metres (10 ft. 6 in.), is fitted in the 
bow of the ship. 








ON LIQUID FUEL FOR SHIPS.* 
By Sir Fortesovk Fiannery, M.P. 


THE subject of this paper is not in anysensenew. The 
use of liquid fuel has been known for many years to be 
mechanically possible, and the Transactions of this Institu- 
tion contain many important references to the question. 
The late Admiral Selwyn was an enthusiastic advocate and 
an eloquent exponent of the special advantages of liquid 
fuel for vessels of war. ‘ 

The use of this fuel on the Caspian Sea and the Volga 
began in 1870, and is quite the recognised custom in 
about 200 vessels on the Caspian and 200 on the Volga. 
The fact that the vessels navigate in fresh water, and 
can therefore afford an unlimited supply of steam for 
pulverising the fuel without any risk of undue incrustra- 
tion to their boilers, is an important factor. The Russian 
law, however, prohibits the exportation of liquid fuel 
of low flash point, and the difficulty of internal transport 
has been the dominant factor in the confinement of the 
use of liquid fuel at sea to the Caspian for at least a 
generation after its successful use there has been de- 
monstrated. Whilst the advantages of liquid fuel, and 
the possibility of its successful mechanical use, have 
been generally admitted, little or no progress in its appli- 
cation had been made outside the Russian inland sea just 
referred to, and the reason of this stagnation has been 
mainly of a commercial character. The supply of fuel 
outside Russia has been but nominal, and no general appli- 
cation was possible, unless both war and mercantile vessels 
could be assured of continuous supply from year to year, 
and unless that supply were as regularly accessible at as 
frequent and convenient oiling stations throughout the 
world as already exist in the case of coal fuel, and ata 
cost proportionately as low. Such a condition of things 
never became possible until the recent discovery of large 
supplies of oil suitable for fuel, first) in Borneo and 
Burmah, and quite recently in Texas and California. 
It is to be regretted that the only one of these sources 
of supply that lies in British territory is that of Burmah. 

The whole aspect of the question, whether regarded by 
the Admiralty, the shipowner, or the naval architect, has 
been changed by the assurance of continuous supplies 
of liquid fuel, and it becomes necessary to treat the ques- 
tion, not only as of practical importance, but of urgency 
to those responsible for the highest efficiency of fighting 
and carrying ships. The British Admiralty has deter- 
mined to exhaustively test the use of this newly resusci- 
tated means of evaporation, and the reference to the 
question by the First Lord in his recent memorandum 
is a clear indication of progressive policy—a policy 
which is understood to extend to trials not only in 
destroyers, but also in three cruisers and one battleship. 
The Italian Admiralty have been pursuing the question 
for some years, even before large supplies were assured. 
The German Admiralty have used liquid fuel on the 
China Station for many months in lieu of coal for auxi- 
liary purposes on board ship. The Hamburg-American 
Steamship Company have fitted four steamers for liquid 
fuel, and the North German Lloyd two vessels, The 
Dutch Navy have fitted liquid-fuel apparatus in con- 
junction with coal to two destroyers, and Dutch mail and 
cargo steamers in the Far East have the new liquid fuel 
in regular use. Danish shipowners have ordered the 
building in Germany of two steamers to burn liquid 
fuel; and some twenty vessels under the British flag 
are now running regularly under liquid fuel; whilst at 
least a dozen are building with suitable fuel apparatus 
included in their design. 

Supply.—Storage and supply of this fuel are in regular 
currency, or in course of arrangement, at the following 
= ; London, Singapore, —s Kong, Madras, Colombo, 

uez, Hamburg, Port Arthur, Texas, Rangoon, Calcutta, 
Bombay, Alexandria, Bankok, Saigon, Penang, Batavia, 
Surabaya, Amoy, Swatow, Fuchow, Shanghai, Hankow, 
Sydney, Melbourne, Adelaide, Zanzibar, Mombassa, 
okohama, Kobe and Nagasaki; and storage arrange- 
jee, projected in South African and South Ameri- 
It may be expected that the supply to these stations 
bs be drawn as regards the ports eastof the Suez Canal 
+ Borneo and Rangoon, and as regards those west of 
= Canal and in South America from the Texan fields ; 
uth African stations being neutral as regards the heavy 
pee of the Suez Canal, and therefore likely to draw 
cir supply from Borneo or Texas with equal economy. 
i @ South American stations will no doubt be supplied 
rom the Texan and Californian fields. 
mice! Composition.—It is not within the scope of 
ri paper to exhaustively discuss the refining and chemical 
fonstituents of the fuel, but a general statement of what 
8 meant by liquid fuel is necessary. The product, as it 
Pr pee the wells, may be roughly said to be divi- 
thew five principal sections—i.e., spirit (benzine 
" naphtha); kerosene, or petroleum lamp oil; solar 
} astatki, or residuum, and water. The spirit and 
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residuum, a thick treacle-like sluggish liquid, is, if suf- 
ficiently separated from water and other impurities, very 
suitable for fuel, consisting, as it does, of the following 
chemical elements: Carbon, 88 per cent.; hydrogen, 10? 
per cent.; oxygen, 1} per cent. 

The two impurities whose presence is most inimical to 
steam generation are water and sulphur. Water puts 
out the flame and causes an inrush of cold air very in- 
jurious to the boiler; and sulphur, if free—that is, not 
chemically combined with the oil—is injurious both to 
copper and steel. These impurities are now, however, 
of rare occurrence, and although, as will be seen later on, 
mechanical means of separation from water are necessary 
on board ship, this necessity arises rather from the 
admixture of ballast water than from water not taken out 
of the oil in the process of refining. 

The question of safety and flash 
practical importance. The British Admiralty have 
hitherto required a flash point of 270 deg. Fahr. Lloyd’s 
Register has required a flash point of 200 deg. Fahr., 
whust German authorities have accepted as safe a flash 

int of 150 deg. Fahr. Fuel of the lower flash point 

as been in constant use for four years in British and 
Dutch mercantile vessels with complete immunity from 
accident. It is not desirable to fix a flash point higher 
than is really necessary for safety, because high flash 
points are obtained by refining the volatile elements out 
of the liquid to such an extent as to leave a thick and 
sluggish residuum, requiring large power to pulverise it 
into spray before ignition in the furnace, and necessarily 
more expensive by reason of the additional refining 
process. 

Comparative Advantages and Disadvantages for War 
Vessels.—The problem that confronts every designer of a 
warship is the combination of the greatest speed, arma- 
ment and ammunition supply, protection, and range of 
action, in the smallest and least expensive hull, and any 
reduction of weight and stowage room of any of the 
necessary elements of any of these qualities is a saving 
which acts and re-acts favourably upon the problem in a 
manner familiar to us all. The practical figures of com- 
parison between coal and oil fuel realised in recent prac- 
tice are that 2 tons weight of oil are equivalent to 3 tons 
weight of coal. and 36 cubic feet of oil are equivalent to 
67 cubic feet of coal as usually stored in a ship’s bunkers 
—that is to say, if the change of fuel be effected in an 
existing war vessel, or applied to any design without 
changing any other of the data than those affecting the 
range of action, the range of action is increased by 50 per 
cent. upon the bunker weight allotted, and nearly 90 per 
cent. upon the bunker space allotted. 

The coal protection for cruisera, whatever its real 
advantages—a matter upon which different opinions exist 
—would disap with the use of liquid fuel, because it 
would be for the most part stowed below the water-line, 
if not wholly in the double bottom. The double bottom 
and other spaces, quite useless except for water stowage, 
would be capable of storing liquid fuel, and the space now 
occupied by coal bunkers would be available for other 
uses. 
The ship’s complement would be reduced by the almost 
complete abolition of the stoker element, and the substitu- 
tion of a limited number of men of the leading stoker 
class to attend to the fuel burners under the direction of 
the engineers ; and the space of stokers’ accommodation, 
the weight of their stores, together with the expense of 
their maintenance would be saved. The number of lives 
at risk, and of men to be recruited and trained over a long 
series of years would be reduced, without reducing the 
manceuvring, or offensive or defensive power of vessels of 
~ class in the Fleet. 

ebunkering at sea—so anxious a problem with coal— 
would be made easy, there being no difficulty in pumping 
from a store-ship to a warship in mid-ocean in ordinary 
weather: 300 tons an hour is quite a common rate of 
delivery in the discharge of a tank steamer’s cargo under 
ordinary conditions of pumping. 
The many parts of the boiler fronts and stokehold 
plates, now so quickly corroded by the process of damping 
ashes before getting them overboard, would be preserved 
by the action of the oil fuel, and the same remark applies 
to the bunker plating, which now so quickly perishes by 
corrosion in way of the coal storage. 
Liquid fuel, if burned in suitable furnaces with reason- 
able skill and experience on the part of the men in charge, 
is smokeless. It is easy to produce smoke with it; but 
this is evidence of its being forced in combustion, or of 
the detailed arrangements of the furnace being out of 
proper proportion to each other. In regard to smokeless- 
ness, it is, when used under conditions customary in the 
merchant service, not inferior to Welsh coal, and superior 
to any other coal ordinarily in use. 
The cost of fuel in the East is less than that of Welsh 
coal when the cost of transport and Suez Canal dues are 
added to the original price of the coal as delivered in a 
Welsh port. 
The evaporative duty required from the boilers of 
destroyers is greater than that required from boilers of sr 
other type; and, whilst it is possible to burn enoug 
liquid fuel to produce the required duty in boilers hitherto 
using coal at natural draught, or even coal at moderate 
forced draught, difficulty has been found im ‘burning 
enough oil fuel in boilers of the destroyer type to produce 
the same duty as that realised under coal at great air 
pressure. The question of economy of fuel in destroyers 
when at full power is of comparatively little importance, 
but the —— of the maximum power is essential ; 
and further experiments now in process will probably solve 
the difficulty, as it has been solved in locomotive practice 
on the Great Eastern Railway by the skill and enterprise 


int is of extreme 


Government. Their process is to obtain the maximum 
speed with coal under all usual conditions of forced 
draught, and then to inject liquid fuel into the furnace 
above the coal, thus securing additional boiler duty while 
leaving the whole of the grate surface available for coal 
combustion. The result was to increase the maximum 
ees of the vessel by over one knot per hour. Messrs. 

hornycroft have recently made experiments, and have 
obtained the high evaporative duty of 18.95 lb. of water 
per pound of oil fuel. 

The extra rapidity of raising steam with liquid fuel is 
undoubted, and this is a feature upon which much stress 
has been laid in recent naval debates. So far as experi- 
ence has shown, there is no deterioration of fuel, however 
long it is stored before use. 

Comparative Advantages and Disadvantages for Mer- 
cantile Ships.—The conditions which fuel most fulfil in 
the case of a mercantile vessel differ only in some respects 
from the conditions applying to a war vessel, the chief 
difference being that of cost. The question of direct 
cost is of little importance in a war vessel, provided the 
advantages above-named are really secured in practice, 
but in a commercial vessel the direct cost of fuel, although 
here also neces ag A in other questions, is of the 
first importance. hilst the supply of liquid fuel was 
confined to the eastern hemisphere, it seemed hopeless to 
expect its successful commercial competition with coal 
west of the Suez Canal, because of the light freight and 
transport charged, although for the converse reason ib 
seemed easy for oil to beat coal east of the Suez Canal, 
and for some time Suez appeared to be the nearest 
economical station for British — The discovery of 
oil in Texas, however, and the splendid enterprise and 
foresight of Sir Marcus Samuel in organising a fleet of 
vessels for its transport and tanks for its storage have 
changed the situation, and there appears no reason to 
doubt that ports in the western hemisphere can be 
supplied with oil from Texas at a cost not proportionately 
exceeding that of coal. , 

The saving in stokers is considerable, although the 
complement should not be reduced below that necessary ' 
to assist the ship’s engineers in overhauling, or in case of 
emergency. In some instances a stoker’s and trimmer’s 
crew of thirty-two is now represented by a fireman’s crew 
of eight hands, whose duty, however, is mainly cleaning 
and helping the engineers with their greasing. The 
Hamburg-American 8.S. Ferdinand Laeisz was recently 
reported to have discharged her etokers at Singapore in 
consequence of successful experience in using liquid fuel. 
Some of the great Atlantic liners experience a difficult, 
in maintaining their full-power speed as compared wit 
the performances when the ships were new. This is not 
due to any deterioration in the boilers or machinery or 
quality of the coal ; it is due to a difficulty in getting the 
trimming and stoking done to the fullest capacity of the 
boilers ; and in the case of these vessels, whilst the saving 
of stokers’ wages and provisions and the substitution of 
additional nger accommodation would be a great com- 
mercial gain, the advantage of increasing the power and 
speed and rendering them more uniform would be of 
even greater importance. : ; : 
In the case of medium-sized vessels working with 
natural draught, the advantages of uniform steaming, 
irrespective of wind and ventilation, and of large reserve 
of steaming power, are the same for liquid fuel as for 
every other system of forced draught. 

The greatest commercial gain, however, is the increase 
of weight and space available for freight. Adopting the 
a of 3 tons coal as equal to 2 tons oil fuel, we 

nd a gain in weight of, say, 1000 tons in the freight of a 
first-class Atlantic steamer, and a gain of nearly the whole 
of the bunker space, which, subject to drawbacks of non- 
pret in the hot parts of the bunker space, would be 
available for measurement freight. Allowing for these, 
and assuming the storage of the whole of the fuel in the 
double bottom and peaks, there would be a gainap roach- 
ing 100,000 cubic feet of measurement made available for 
freight in such a vessel. The gain from substituting the 
new fuel in vessels of less steam power ————— to 
the size-would be correspondingly reduced, but it may be 
fairly estimated for most ships that 25 per. cent. of the 
space now occupied by coal bunker storage could be 
utilised for cargo by the transfer of the fuel in a liquid 
form to the double , Borroic and other parts not now of 
~~ direct use. cS ; 

he cleanliness of oiling instead of coaling — 

ships, and the saving of detention at ports of call, are 
obvious. ; ee 
The provision of storage and pumping and ventilation 
arrangements and of the furnace gear are a disadvantage, 
both as regards cost and weight, and in some ships trouble 
and expense has arisen from boiler leakage, consequent 
upon the presence of water in the oil and the lack of 
experience of the engineers; but these difficulties are 
now disappearing, and latest developments are in the 
direction of simplicity and less first cost. k 
Oil fires do not require cleaning, thus avoiding a prolific 
source of lost speed in ordinary voyage routine. 
Oil Storage on Board Ship.—As already indicated, parts 
of the vessel hitherto useless, except for water ballast or 
fresh water, are most suitable for oil bunkers, both because 


f the freeing of other spaces for cargo, oO 
the immediate adaptability of the water ballast structure 
for holding liquid fuel. loyd’s has published 


a seb of rales applicable to existing .vessels, which, 
although containing some requirements which may not 
ultimately prove to be necessary, are yeb not unreason- 
able in regard to a system that had at the time the rules 
were issued all the risk of novelty. Indeed, the acknow- 
ledgments of shipowners are due to the Registry Com- 





of Mr, Holden. 





mittee and its officers for the enlightened and progressive 
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attitude they have adopted towards this new departure 
in British vessels. The same acknowledgments are due 
to the Marine Department of the Board of Trade, whose 
officers have recently bsen closely a the 
question in detail, and who are understood to have deter- 
mined that, with such safeguards as experience has 
shown to ba necessary, there is no obstacle to the use of 
liquid fuel on passenger vessels. The penetrating quali- 
ties of refined petroleum, or wag 3 oil, are well known, 
and such oil will find its way through a riveted and 
cwlked joint quite tight against water under pressure. 
This percolating quality doss nt, however, apply to fuel 


acted 


Fig. 4. 





| tauks adapted as cargo holds to carry general cargo in the 
| alternative with refined oil, and her original construction 
did not contemplate liquid fuel. She was built by Messrs. 
| Wm. Gray and Co., of West Hartlepool, and about two 
| years ago she was placed in the hands of the Wallsend 

lipway Company for conversion to liquid-fuel burning. 
| Her cargo tanks have no double bottom below them, as 
| they extend to the skin of the ship, but there is a double 
| bottom A and B below the engines and boilers, and coffer- 
| dams C and Dat the fore and after ends of the cargo space, 
the propelling machinery being aft. These spaces, along 
| with the fore and after peaks E and F, have been ut'lised 


S. S. “TROCAS” 





ARRANGEMENT FOR Oil FUEL INSTALLATION 


Pig. 15. 
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4 FullingPipe 
SoundingPipe \ : 


the lower part of the tank, where it settles by reason of 


its ter specific gravity, and the connections opened 
with the furnaces, whilst for the next succeeding twelve 
hours the other tanks perform similar functions of sepa- 


rating the oil from water. ca 

The drainage wells required to prevent any accidental 
leakage getting into the ordinary bilge are shown at M M, 
with separate suction bee and delivery pipes. 

Fig. 2, page 405, indicates the general arrangement of 


sto! of liquid fuel in an ordinary cargo boat with the 
propelling machinery amidships. 
Furnace Arrangements.—These differ considerably, and 


it is certain that further advances tow: perfection 
both as to economy and maximum effect will yet be made, 
As already explained, the fuel is too stiff to be burned 
except after disintegration, and this is effected either by 
pulverising with steam or by injecting the fuel under 
pressure, so that ib breaks itself against an obstacle at 
the mouth of the furnace, or by vaporising by heat before 
the furnace mouth is reached. Mr. Howden has a modi- 
fied system by which the fuel is injected into the furnace 
at the same time as air under pressure, such air having 
been previously heated by the waste gases in the chimney. 
This system has been very successfully fitted to the 
North German Lloyd steamships Tanglin and Packnam 
by their builders, Messrs. Workman, Clark, and Co. 

All the vessels on the Caspian Sea have the direct 
steam pulverising system, and some of them have been 
so running for i years. 

As an example of the direct steam pulverising type of 
furnace, Fig. 3, page 408, shows the furnace gear of s,s. 
Murex, already referred to. This vessel arrived in the 
Thames last month, after a voyage of 11,800 miles from 
Singapore, vid the Cape, pausing at Cape Town for four 
days, and the furnaces not being touched from the 
beginning to the end of the voyage. The consumption of 
coal in this vessel has av 25 tons. Her consumption 
of liquid fuel for the same indicated horse-power has 
raged 16 tons. A, A, A, Aare the steam pi “lpg 


ave 
are the oil pipes ; OC, C, C, C the barners, which are hung 
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oil, the greater viscidity of the latter making it at least 
a8 easy to hold as water. It is believed that a ballast 
a top or shell plating joint in way of oil storage, 
= ich igs sufficiently riveted for water ballast, may safely 

remanded as sufficient for liquid fuel, subject to test to 
a pe of pressure at least equal to the load water-line, 
and subject to all the usual requirements of separate oil- 
iad eats and connections, drainage wells, dunnage, 

i 


and souni 
— additional watertight subdivision in the double 
m is pgm A large vessels to provide against 
-empty but in vessels of 


the scend of a h oil 
on and small size it is believed the usual subdivision 


By 


Page 405, shows the storage of liquid fuel on board 
his vessel is a tank steamer with all her 
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for storing the liquid fuel. The settling or service tanks 
G and H have been built into the vessel at the height of 
the tween decks. and the process of receiving, storing, 
and feeding the oil to the furnace mouths is as follows: 
The flange J is coupled up to the store pipe, the oil passes 
along the receiving Ds K, K, K, K, and by means of 
con ing valves is directed into the fuel tanks A, B, C, 
| D, E, and F. From the fuel tanks it is lifted by pumps, 
and delivered to the settling tanks G and H. ach 
of these tanks is fitted with a steam coil for the pur- 
= of slightly raising the temperature of the oil and 
acilitating the separation of any water it may contain 
from the previous use of the fuel tanks for water ballast. 
Each settling tank is proportioned to contain twelve 





SYSTEM 


on swivels, D, D, D, D, so as to be adjustable in position, 
and to be capable of swinging back to allow the — 
of the firedoors E, E, which are equally suitable far 
when the burner orifices F, F, F, F, are closed by the 
pivoted slides. The brickwork is shown in Figs. 4, 5, 6, 
and 7, at H, these being the pillars and arches against 
which the flame impinges in the firs instance, and at 
K, these being the secondary bridges intended to baffle 
the flame, and prevent its too direct impingement upon 
the stay-nuts at the backs of the combustion chambers, 
the tube-ends, the saddle-plate —_— and other parts 
liable to injury by the intense local heat generated by 
liquid fuel under steam impact. 

ig. 8 showa the steam burner of the Rusden-EHeles 
type in section. I will be seen that the annular orifices, 
both for the admission of steam and oil, are adjustable 
whilst the apparatus is at work, and this appears to be 
an essential condition for exact adjustment to obtain the 
best results. 

Figs. 9 to 13 show the steam burner of the Holden type, . 
which has the same facilities for adjustment, but the 
steam in this case passes through perforations in the outer 
a A, A, and draws an additional supply of air into the 

urnace. 

Specimens of these burners, and also of a sim 
adjustable burner made of gas piping, were lai 
table of the nee. 

During the development of the liquid-fuel system in 
the mercantile marine, some doubt has been expressed by 
shipowners as to the possibility of quick reversion to coal 
if the supply of oil should fail, or if the cost of oil should 
suddenly be raised. To meet this difficulty, and to 
demonstrate the facility of interchange between the two 
fuels, the furnace of s.s. Trocas (Fig. 14) was desi and 
fitted by the Wallsend Slipway Company, who have 
already fitted over fifty steamers to burn liquid fuel. In 
this case the firebars are lefp in place and covered with 
layer, about 8 in. mean thickness, of broken firebrick A ; 
behind is the os and above that again is ‘a firebrick 
protection C, as ady described, and a brick lining at 
™ _— of = a ie s wisad 

‘o change from oil fuel tocoal, it is swing 
back the burners quite clear of the firedoors, pons oa them 
back against the boiler fronts ; to open the firedoors and 
rake out all the broken firebrick ; to lay the bars with 
coal, and to ignite it either in the ordinary way or by 


non- 
on the 








hours’ supply for the whole of the furnaces, and, after 
twelve hours allowed for settling, the water is drawn off 


means of the oil burners. These operations were demon- 
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tons last year; and those for the year reached 901,610 
tons, as against 837,087 tons. Those for the Firth ports 
amounted to 48,176 tons, against 57,226 tons in the cor. 
responding week of last year; and 508,046 tons against 
569,788 tons in the corresponding portion of last year. 
The Fife ports shipped 52,416 tons, as compared with 
30,777 tons in the corresponding week of last year ; and 
556,871 tons against 362,233 tons in the correspondin 
period of last year—nearly three months. The gran 
totals run up to 161,882 tons for last week, against 152,217 
tons ; and 1,966,527 tons, against 1,769,108 tons in the 
corresponding portion of last year. 


The Glasgow Technical College Scientific Society. — At 
an ordinary meeting of this society, held on Saturday 
evening, Mr. John M‘Donald read a paper on “ Water 
Turbines.” Mr. A. G. Strathern, vice-president of the 
society, occupied the chair, and there was a large 
attendance of members. After describing the French 
turbines of Fourneyron, Jonval, and Girard, Mr, 
M'Donald criticised their design, and indicated their 
defects. He then referred to some of the best known 








trated on Trocas at a sea trial in September last, and in 
28 minutes after steaming full speed under oil the vessel 
was steaming full speed under coal. On the whole, how- 
ever, experience of long mee oe is against leaving the 
firebara in the furnaces whilst working under oil, and the 
change from one fuel to the other can at the worst be 
effected in a few hours. 

Fig. 15, page 409, shows the general arrangement of 8.8. 
Trocas. 

The consumption of steam for pulverising is estimated 
at 0.21b. per indicated horse-power per hour. Large 
interchangeable evaporators are fitted as part of the liquid 
fuel outfit, usually in three interchangeable sections, and 
when these evaporators have been worked steadily and 
successfully, no ill-effect whatever has shown itself upon 
the boilers. Two small burners in each furnace are pre- 
ferable to one large burner, as being more easily adjust- 
able, and maintaining continuity of flame without inter- 
ruption. The loud whirring noise which made the earlier 
steam burners so objectionable has been quite abolished 
in burners of recent manufacture. 

The system fitted to the Hamburg-American s.s. Fer- 
dinand C. Laeisz is that known as the Kérting system, 
and does not involve the use of direct steam for pulveris- 
ing the fuel. After water separation in the manner 
already described, the oil is raised by a steam pump, and 
is heated to about 60 deg. Cent. by a heater on the suction 
pipes it is also filtered before reaching the pump valve. 

t then s through the pump, and is delivered to 
another heater, which raises its temperature to 90 deg. 
Cent., and at this temperature, and after further filtra- 
tion, and under a pressure of 30 lb. per square inch, it is 
injected into the furnaces. In the act of injection, a 
spiral or centrifugal motion is given to the oil by a 
screwed needle; and this, added to the pressure from the 
pump, and the softening effect upon the oil of heating 
to high temperature, causes the oil to spray and ignite. 
The fire-bars are left out, and the furnaces are bricked 
right round, and air is admitted to the furnaces through 
perforated gratings, fitted with adjustable covers. This 
system has been so successful that the Hamburg- American 
Company have fitted four vessels upon it. Fig. 16, 
page 409, shows the furnace arrangements. 

The Meyer system, fitted in the vessels of the Dutch 
Steam Packet Company, is also worked without steam 
jet, and largely depends upon the assistance to combus- 
tion of air heated previously to its meeting the liquid fuel. 
Figs. 17 to 20, above, show a furnace on the Meyer 
system. The furnace is prolonged by an annular exten- 
sion B, This extension is provided with spiral partitions 
C, C, C, intended to give a whirling action to the air as it 
enters the furnace, the air as it through these spiral 
partitions being heated from the combustion inside the 
extension of the furnace proper. The injectors or burners 
for the oil are on the Kérting system y described. 
These are dampers E, E, E, te control the admission of 
air. The we ed system has wow been in use for two 
years on Dutch steamers, and with great success. 

In the Roumanian service, v have been running 
with liquid fuel arrangements of a generally similar 


character. 

It is believed that the present stage of advancement of 
this interesting question has now generally de- 
scribed, and that the widespread attention and steady 
application of scientific research now being brought to 
bear upon so important a subject must lead to great de- 
velopments in the near future. 





WESTERN AvsTRALIAN GoLD.—The output of gold in 
Western Australia in February amounted to 152,692 oz., 
valued at 557,327. The corresponding output in Novem- 
ber, 1901, was 138,696 oz., valued at 533,962/, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant 
market was again quiet on Thursday forenoon, when 
some 6000 or 7000 tons were dealt in, and prices were 
practically unchanged at the close. In the afternoon 
about 10,000 tons of pig iron were dealt in, and Cleveland 
left off firm and 14d. per ton up on the day.. The sebtle- 
ment prices were: Scotch, 523. 44d ; Cleveland, 46s. 6d.; 
Cumberland hematite iron, 593. 74d. per ton. A very 
quiet business was done in the pig-iron warrant market 
on Friday forenoon, but prices were firm. Scotch rose 
2d., Cleveland 1d., and Cumberland hematite 3d. per ton, 
and the sales amounted to about 4000 tons. There was more 
doing in the afternoon, about 10,000 tons changing hands, 
and prices closed firm, Scotch being 33d. per ton up on 
the day, Cleveland 14d., and hematite iron 2d. per ton ; 
and the settlement prices were: 52s. 6d., 463. 9d., and 
593. 3d. per ton. Business was very steady and active on 
Monday forenocon, fully 20,000 tons changing hands. Scotch 
warrants were ld. up to 52s. 74d. per ton cash buyers; 
and Cleveland, after being done 1d. up to 46s. 10d. per ton 
cash, left off at 46s. 94d. buyers. Cumberland hematite iron 
was not dealt in, and it remained unchanged at 59a. 44d. 
cash per ton cash sellers. Between 8000 and 9000 tons 
changed hands in the aftsrnoon, the market continuing 
steady. Cleveland, to which business was almost en- 
tirely confined, left off unchanged on the day at 463. 94d. 
cash per ton buyers. Cumberland hematite iron was 
again quite idle. The settlement prices were: 523. 74d., 
463. 9d., and 593, 3d. per ton. About 5000 tons changed 
hands at the forenoon market to-day. ‘Though quiet 
the tone was firm, and Scotch iron advanced in 

rice 4d. per ton, while Cleveland made 1d. per ton. 
n the afternoon about 12,000 tons or 13,000 tons were 
dealt in, and prices closed rather easier. The settle- 
ment prices were: 52s. 9d., 463. 104d., and 593. 3d. 
All hopes of livelier markets continue to centre on 
American reports, and so far ib must be said that the 
very latest advices give great encouragement to anticipa- 
tions of higher prices. Further advances are declared in 
American pig iron, and thus the prospects of further 
purchases on this side are materially increased. Conti- 
nental and home trade reports are certainly no worse, 
and yet, with every feature favourable to a rise, the 
markets during the week have been dreadfully dull. 
There is, however, such a steady tone about them 
that an improvement may not be far distant. Makers’ 
prices for No. 1 pig iron are as follow: Clyde 
and Gartsherrie, 66s. per ton; Calder, 683. 6d. ; 
Langloan and Summerlee, 703. 6d.—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardros- 
san), 663. 6d. ; Shotts (shipped at Leith), 693. 6d. ; Carron 
(shipped at Grangemouth), 68s. per ton. The stock of 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 53,502 tons oe, afternoon, as compared 
with 53,682 tons on Tuesday of last week, thus showing 
for the past week a reduction amounting to 180 tons. 
The number of furnaces in blast is still 82, as compared 
with 81 at this time last year. 


Canadian and Russian Pig Iron.—During the past 
week there was a further cargo of about 5000 tons de- 
livered in the Clyde, and there is news of a similar 

uantitv of Russian basic being sold for shipment to 

uth Wales. 


Sulphate of Ammonia.—The sulphate of ammonia 
market remains very firm, and parcels for immediate de- 
livery are in good request. Higher prices have been 
paid at all the ports, even up to 11/. 153. per ton. Leith 
prices, for delivery from May to September, have ranged 
up to 11/. 7s. 6d. The week’s shipments from that port 
are stated at 985 tons. 


Finished Iron and Steel.—Scotch hematite iron delivered 
at the steel works fetches 61s. 6d. per ton. Owing to 
the reduced competition by American manufacturers for 
steel rails, a prominent factor in the steel trade is the 
increased inquiry for steel rails. Orders for that com- 
modity will be gladly welcomed by local firms. Business 
with consumers here in all departments of the steel 
and iron trades continues quiet, and prices of finished 
goods are fairly brisk. 

Shipments of Coal.—The shipments of Scotch coal for 
the past week were light in contrast with recent returns, 
but the total—161,582 tons—shows an increase of 9668 
tons over the same or corresponding week a year ago. 
For the oy to date the aggregate shipments are now 
close on ,000 tons above those for the corresponding 

riod of last year. From the Clyde ports the shipments 
S the week totalled 61,290 tons, as compared with 64,214 





American turbines, and gave an outline of the evolution 
of M‘Cormick’s patents. He explained the different 
modes of applying and setting these wheels, and showed 
a number of illustrations of existing plant designed and 
erected by himself. A description was given of a power 
station in Tainokoski, in which 42.in. ‘‘ Achilles” turbines 
drive dynamos direct, the estimated power at present 
developed being about 5000 horse-power. An interesting 
discussion followed the reading of the paper, and at 
~ oe Mr. M’Donald was awarded a hearty vote of 
thanks. 


The University Engineering Society.—The Easter excur- 
sion of this society has been arranged for the Manchester 
district. It is found that the demand for tickets for this 
year’s excursion has far surpassed all expectations, 
Amongst the works to be visited are those of Messrs. 
John Musgrave and Co., the Westinghouse Electrical 
Company, Messrs. Mather and Platt, the Beehive Spinning 
Company, the Linotype Company, Messrs. Smith and 
Coventry, Limited, the Ferranti Electrical Company, 
Messrs. Browett, Lindley, and Co., and the Manchester 
Ship Canal. 


The Institution of Civil Engineers : Glasgow Association 
of Students.—The eighth and last general meeting ot Ses- 
sion 1901-2 was held in the Institution rooms, 207, Bath- 
street, on Monday evening, the President, Mr. C. C. 
Lindsay, in the Chair, when Mr. J. Pollok, Stud. Inst, 
C.E., read a paper on ‘‘The Collecting of Engineering 
Notes.” Mr. Pollok dealt with the various methods em- 
ployed by engineers to keep notes systematically, and 
strongly recommended the ‘‘card” system as being ve 
simple and effective. An interesting discussion followed, 
and Mr. Pollok was awarded a hearty vote of thanks for 
his paper. The election of office-bearers for the next 
session was then proceeded with, and Mr. C. C. Lindsay, 
M. Inst. C.E., was unanimously re-elected President. 
The following other office- bearers were unanimously 
elected : Vice-presidents, Messrs. Andrew Home Morton, 
T. Lindsay Galloway, and J. B. Brodie, Assoc. M. Inst. 
C.E.; members of council, Messrs. Chas. Connor, George 
H. Whigham, Wm. Foulis, Junr., and W. H. MacLean, 
Stud. Inst. C.E.; honorary secretary, Mr. H. B. G. 
Robertson, Stud. Inst. C.E. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Chamber of Commerce.—The council of the 
above Chamber held a meeting on Thursday, Mr. W. F. 
Beardshaw ne. Arrangements were made for 
Mr. Henry ke, Foreign Office agent for commercial 
matters in Russia, to visit the city in order to impart 
information to local manufacturers and traders as to the 
best means of increasing their trade with Russia. With 
reference to the proposed gold assay for Sheffield, a reply 
was received from the Board of Trade calling attention 
to Mr. Balfour’s answer to Mr. S. Roberts, M.P., in 
which it was stated that any Bill on the subject which 
might be introduced by a private member would receive 
careful consideration. 


Modern Bridge Structures.—On Monday evening & 
meeting of the Sheffield Society of Engineers and Metal- 
lurgists was held in the Technical Department of Uni- 
versity College, Professor Ripper presiding. Mr. J 
Husband, A.M.I.C.E., read the first portion of a paper 
entitled ‘‘The Design and Erection of Modern Bridge 
Structures.” The principal general considerations affect- 
ing the design of bridges was first dealt with. Then the 
various types of girders most suitable for different 
spans were illustrated, and economic depth of girders ex- 
pelos. The relative eseuomy < ~. pe Ke 

ridges, as regards weight of materi acili 
pons and rigidity, was next reviewed. The effects 
of wind pressure and rapidity of transit of the roll- 
ing load were considered and the claims of se athetics 
touched upon. Considerable attention was devoted to 
the principal bridges erected during recent years in 
Europe, Asia, and America, and the methods of opera- 


ting many types of movable bridges exhibited. 


** Automobilism.”—This was the subject of a paper 
which Mr. E. Talbot read on Thursday evening to the 
Day Students’ Engineering and Meta a Society 
connected with the Sheffield University College. Pro- 
fessor Ripper presided. The author dealt with the 
advantages and disadvantages of steam, electric, petro:, 
compressed-air, liquid-air, and acetylene motors. Amongst 
items described the conspicuous ones were the Serpollet 
steam boiler, with the instantaneous generation of steam 
from cold water, the Clarkson ffin burner, the 
Daimler change-speed gear, and the differential gear, 
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The details of motor-car construction were reviewel, At 

the close of the paper the chairman congratulated Mr. 
Talbot on the manner in which he had prepared his 
aper, and especially referred to the illustrations and 
iagrams. 

Sheffield Society of Engineers and Metallurgists.—The 
members of the above society devoted Friday evening to 
enjoyment, holding a conversazione at the Mappin Art 
Gallery. ‘Those present included the president (Professor 
Ripper), Professor Arnold, Councillor T. Firth, &c. 
Mr. A. L. C. Fell (the general manager of the city tram- 
ways) had an interesting collection of electrical tramway 
exhibits on view. 

Tron and Steel.—The better tone ia the heavy branches 
is maintained, and some hundreds of men who have been 
unemployed for some months have again been restarted. 
Orders for armour are expected to come to hand shortly, 
but the pressure of other years is not likely to return. 
Reports from houses in the steel trade vary considerably ; 
some are busy whilst others are restricting their produc- 
tion. Hematites are still very low, but the > peg of the 
Government orders will quicken the demand; and should 
the negotiations with Americans end in orders, prices will 
rapidly advance. 

South Yorkshire Coal Trade.—The week has resulted in 
a full output, and with business becoming increasingly 
active coalowners are viewing the future much more 
hopefully than was the case a short time back. Although 
the consumption by local manufacturers still remains 
under the average, this is counterbalanced by the good 
trade which is now being done with HalJ, South York- 
shire collieries accounting for a large percentage of the 
big tonnage now being sent to that port. Quotations in 
the open market are firm at 93. 64. per ton. There is 
little change in regard to house qualities. The best 
qualities find a ready market, but the demand for secon- 
dary sorts has diminished. Silkstone makes from 14s. 6d. 
to 153, per ton, and Barnsley thick seam from 11s. 6d. to 
123, per ton, For gas coal there is a moderate demand, 
but values are not firm. There has been no movement as 
regards the classes of small coal. 





BeLciaAn STeAMERS FOR Russia.—The John Cockerill 
Company has received an order t> build two large steamers 
for a Russian house. 





Licht Ramways 1n Essex.—The route of a proposed 
light railway between Kelvedon and Tollesbury has lately 
been surveyed by officials of the Great Eastern Railway, 
and sites have been marked for railway stations and 
sidings. There will be stations ab Kelvedon, Tolleshunt 
D'Arcy, aud Tollesbury, and sidings at Kelvedon, Thres- 
helforda. Thorn’s brewery, Tiptree jam factory, Pater- 
noster Heath, Manifold Wick, Tolleshnnt D’Arcy, Old 
Hall, and Tollesbury. The length of the line will be 
10 miles. Its estimated cost is 48,0002. The Light 
Railway Comniissioners have made a grant of 16,0007. 
towards this-amount as a subsidy for the development 
of the district. 





A New Typewritinc TELEcRAPH.—A. new ‘“‘ tape 


machine,” which has the advantage of using currents of | w p 


only a few milliamperes in amg, Oey is now being shown 
at work by the Typewriting Telegraph Corporation, 
Limited, of 303 and 305, Dashwood House, E.C. The 
instrument can be used on telephone lines, over which 
conversation may be carried on even when the writing 
machine is at work. The currents used are furnished by 
a magneto which is combined with the keyboard of the 
instrument. The keys are arranged round a dial, which 
is inscribed with the alphabet and the cardinal numbers, 
as well as a numberof other signs incommon use. There 
are 30 of these keys and two spacing keys, and by a shift 
key 58 characters can be sent by this keyboard. On 
turning the handle of the magneto, current impulses 
are sent through the line to the distant station, and simul- 
taneously an index hand passes round the dial of the 
transmitter. On pressing down a key, this index hand 
is arrested as soon as it reaches the correspondin 
character, and the current is simultaneously interrupt 
in the line, the index remaining stationary and the 
Circuit open until some other one of the remaining 
keys is depressed. When the circuit is closed for every 
half revolution of the magneto armature, the index passes 
over one character on the dial of the transmitter, and one 
impulse is sent to the receiver at the distant station. 
These impulses pass in the first place through an electro- 
magnet and, secondly, through a polarised relay, which 
controls the escapement of the weight-driven clock, opera- 
ting the printing mechanism. As the waves of current 
traverse the circuit, the armature of the polarised relay 
vibrates to and fro, and for every oscillation the escape- 
wheel advances one tooth, carrying with it the type- 
wheel. Ab the same time these currents passing 
through the electromagnet aforesaid attract an arma- 
ture, and as the impulses follow each other very 
rapidly, this armature is unable to drop between suc- 
cessive oscillations; but once the circuit is broken, it 
falls, releasing the printing lever, and the proper cha- 
racter is impressed on the tape, the power necessary 
being provided by the weights driving the clockwork. 
he mechanism is provided with a simple syachronising 
device. On the printing-wheel arbor is a catch, which is 
engaged by a pawl which rises to meet ib step by step as 
the type wheel turns round. Should, however, a character 
printed, this catch is knocked out of the way, and 
Cannot get into position again till the type-wheel has 
made a complete revolution. Hence, if no character is 
‘ransmitted, the type-wheel is arrested in the proper 
position for pats a space. In this way means are 
provided ‘for bringing-into register the transmitter and 
receiver, should they ever by accident get out of step. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was fairly well attended, and though there 
was not a very great deal of business doing, traders took 
a cheerful view of the position, and spoke hopefully of 
the future. Pig iron producers were not seeking fresh 
orders, as they are pretty well sold to the end of 
June. Both merchants and makers sold No, 3 g.m.b. 
Cleveland pig at 47s. for poms f.o.b. delivery, and 
some of the latter asked rather more. For forward de- 
—- No. 3 was Et at 47s. 6d. The other qualities were 
8 ~ No. 1 Cleveland was put at 48s. 6d.; No. 4 
foundry, 463. 6d.; grey forge, 46s. 3d.; mottled, 453. 9d.; 
and white, 453. 6d.; and“there was said to be a dearth 
of forge iron. East Coast hematite pig was in good 
request, the demand, in fact, being with difficulty met ; 
and mixed numbers were strong at 6d. for early 
delivery, whilst No. 1 was 56s. 9d., and No. 4 forge 
54s. 6d. Spanish ore dealers would not as a rule quote 
below 163. ex-ship Tees for rubio, and some firms put the 
price at 163. 34.; but, on the other hand, there were buyers 
who endeavoured to purchase at 153. 9d. 


Manufactured Iron and Steel.—A rather better account 
can be given of the manufactured iron and steel trades. 
Prices of bars, plates, and angles are not quotably altered, 
but they are firmer. Steel-rail makers have lately booked 
a good few orders, and they have advanced their rates. 
The market quotations now stand: Common iron bars, 
61. ; best bars, 62. 103. ; iron ship-plates, 6/. 23. 6d. ; iron 
ship-angles, 52. 17s. 6d. ; steel ship-plates, 5/. 153. ; steel 
ship-angles, 57. 123. 5d. ; and heavy sections of steel rails, 
52. 103.—all less the customary 24 per cent., except rails, 
which are net cash at works. 


Messrs. Bell Brothers, Limited. — The report of the 
directors of Messrs. Bell Brothers, Limited, for the year 
ending December 31 last shows that the company’s opera- 
tions for the year resulted in a profit of 83,0042. 7s., to 
which must be added the balance of undivided profits 
brought from the year 1900, amounting to 17,1587. 15s. 5d. 
The following amounts have already been provided : 
Interest on 4 per cent. debenture stock for year 1901, 
20,0002. ; dividend on 6 per cent. preference shares 
for half-year to June 30, 1901, 15,000/.; interim 
dividend on ordinary shares at 1s. 6d. per share, paid 
October 10 last, 45007. ; income - tax, 11,6947. 83. 2d.; 
amount carried to the credit of the reserve fund under 
section 115 of the articles of association, 13,3757. 193. 11d.; 
total, 64,5702. 83. 1d. Since December 31 last the fol- 
lowing has been paid: On February 1 last, dividend on 
6 per cent. preference shares for half-year to De- 
cember 31 last, 15,000/., bringing the total disbursements 
up to 79,570/. 83. 1d., and leaving still to be dealt with 
20,5927. 14s. 4d. The directors recommend the following 
appropriation of this balance: Extensions and improve- 
ments to be written off, 10,0007. ; final dividend on ordinary 
shares, at 1s. 6d. per share, payable 4500/.; balance carried 
forward, 60927. 143.4d. Mr. Walter Johnson, Mr. Chas. 
L. Bell, and Mr. Alex. S. Hay are the retiring directors, 
and they offer themselves for re-election. The auditors, 
Peat and Co., also retire and offer themselves for 
re-election. 


Coal and Coke.—Bunker coal is plentiful, but sellers 
are not disposed to reduce quotations. Coke is firm, but 
there is an absence of the usual rush for supovlies just 
previous to holidays. Average blast-furnace qualities are 
153. to 153. 34. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal market has been ‘arenas 
firm, and prices have, on the whole, been maintained. 
The best steam coal has been making 14s. 3d. to 14s. 9d. 
per ton, while secondary qualities have brought 13s. 3d. to 
143. per ton. The house coal trade has also been fairly 
active for early shipments; No. 3 Rhondda large has 
been making 143. 6d. per ton. Foundry coke has been 
quoted at 183. 6d. to 19s. 6d. per ton, and furnace ditto at 
17s. to 17s, 6d. per ton. As regards iron ore, the best 
rubio has made 14s. 3d. per ton, while Tafna has brought 
153. to 15s. 6d. per ton. 


Cardiff Corporation Water Works.—The water works 
committee of the Cardiff Town Council has received a 
report from the engineer (Mr. C. H. Priestley) and Mr. 
J. A. B. Williams, the engineer for the existing Taff Vawr 
works, on the subject of an improved supply. Messrs. 
Williams and Priestley state that a third reservoir with a 
capacity of 900,000,000 gallons can be constructed within 
the limits of deviation allowed by the Act. Ib would not, 
they consider, be desirable to construct another large 
reservoir near Llanishen and Lisvane atpresent, although 
the Lisvane embankment might be raised 2 ft., which 
would increase the storage by about 15,000,000 gallons. 


Keyham College.—On J = 1 the engineering branch of 
the Navy will be strengthened by the transfer of 38 
assistant engineers from the Royal Naval Engineering 
College, Keyham. On the same day 45 new students 
will be entered at the college. Of this number, fo: 
will be entered as a result of an open competitive exami- 
nation, three will be nominated colonial candidates, and 
two nominated service candidates. 


Railway Coal Contracts.—Some — coal con- 
tracts have been secured by Cardiff firms. A contract 
for the supply of about 100,000 tons of best ‘Mon- 
mouthshire double-screened cval to the Danish Govern- 
ment railways has been placed with Messrs. Pyman, 
Watson, and Oo., Messrs. Watts, Watts, and Co., and 
Messrs. T. Benyon and Co. The ‘price:is‘on ‘the c:i.f. 





basis, and is inclusive of the new tax. © Deliveries are to 


rty | describing in four 


commence shortly, and are to extend over the Baltic 


season. Messrs. Pymar, Watson, and Co. obtained 
203. 3d. c.i.f. Korsoer, 203. 4d. Elsinore, 223. 84d. Gedeer, 
and 193, 7d. Aarhuus; Messrs. Watts, Watts, and Co., 
193, 9d. and 203. be Copenhagen, according to the 
wharf ab which discharge is made; Messrs. T. Benyon 
and Co. 203. 94d. Frederickshaven, 20s. 104d. Mas- 
nedsund, and 203. 9d. Kellendburg. The directors of the 
Great Southern and Western Railway of Ireland recently 
invited tenders for the usual twelve months’ supply of 
Monmouthshire coal. The prices sent in would appear 
to have been unsatisfactory, as the directors have only 
Recut orders for a two months’ supply—viz., 20,000 tons. 

he Ebbw Vale Steel, Coal, and Iron Company, Limited, 
secured this contract at 133. 6d. ton, less 24 per cent. 
Deliveries are to be made during May and June, 

Powell Duffryn Coal.—The Powell Duffryn Company 
recently contracted to ship 300,000 tons of steam coal 
for the Peninsular and Oriental Steam Navigation Com- 


pany at Barry. 


PeRsoNAL.—We are asked to state that Mr. T. H. 
Minshall, the late manager of the Croydon Lighting and 
Tramway Works, is now engaged in private practice at 
28, Victoria-street, 8. W. 








Turton’s LATHE-CARRIER : ERRATUM.—We are asked 
to state that the lathe-carrier illustrated under the 
above title, on page 357 of our issue of March 14 last, is 
the joint invention of Messra. William Platts and Mathew 
Campbell, Messrs. Turton being the manufacturers. 





Tue InstrTuTION oF Civin ENGINEERS—MEETING OF 
SrupEnts.—At a meeting of students of the Institution 
of Civil Engineers, held on Friday evening, the 14th inst., 
Mr. G. E. W. Cruttwell, M. Inst, C.E., in the Chair, Mr. 
H. J. Deane, B.E. Stud. Inst. C.E., read a paper on 
“The Use of Long Steel Wires in Surveying,” of which 
the following is an abstract: In this paper the author 
describes the various appliances ordinarily employed, on 
asurvey, for chaining distances, and investigates their 
advantages and disadvantages as com with long steel 
wires, the result of the comparison showing a balance of 
advantage in favour of the latter, on account of their 
handiness and the correctness of the results obtained by 


their use. The author then sets forth formulas for correc- 
tion of chain to eliminate the errors due to change of 
length ca by rise or fall of temperature, to the 


sagging of the wire when supported at each extremity, 
and to other causes. Such corrections as would onl 
applied in accurate laboratory experiments, where abso- 
lute precision is necessary, are not considered. A detailed 
description of the chain and the method of using it is 
given, mention being made of one or two precautions 
necessary in handling it; and in conclusion the ordinary 
method of repairing the chain, in case of breakage or 
damage, is described. The reading of sa ap og was fol- 
lowed by a discussion, in which Messrs. H. A. Bartlett, 
O. L. McDermott, W. R. P. Brookes, L. H. L. Huddart, 
R. 8. Allen, and W. A. Coradine, Studs. Inst. C.E., took 
part. 





CaTALoGuEs.—We have received from Messrs. J. and 
E. Hall, of 23, St. Swithin’s-lane, E.C., a copy of their 
new catalogue of dry carbonic-acid-gas refrigerating and 
ice-making machinery. The opening pages of the cata- 
logue contain a statement of the advantages claimed for 
this class of machine, as com with others usin 
different working agents, and is followed by a detaile 
description of the principles on which the machines are 
built, and of the chief features of their construction. The 
remainder of the catalogue gives illustrations of the 
different types built, and describes a number of impor- 
tant plants erected by the firm in different parts of the 
country and abroad. A small machine by this firm, 
it will be remembered, was thoroughly tested by 
Professor Ewing at the Royal Agricultural Society’s 
Show at Cardiff last year, and awarded the prize 
of 157.—The Electric Welding Company, of 28, Basing- 
hall-street, E.C., have sent us a catalogue descri 
ing their machines for welding, brazing, and forging 
metals electrically on the Thomson system. Some very 
peoreeiree 3 specimens of very difficult jobs successfully 
executed by bend pero are illustrated in the catalogue.— 
We have received from Messrs. G. and T. Earle, Limited, 
of Wilmington, Hull, Portland cement manufacturers, a 
pamphleton thestandard systemsof testing cementadopted 
at their works, together with notes on errors commonly 
made in cement-testing by inexperienced hands. The 
firm state that during 1901 the concrete used on work 
done for the Salford Corporation consisted of 1 part of 
their cement to 15 of broken brick, the ratio of aggre- 

te to cement being thus abnormally high.—Messrs. 

ancaster and Tonge, Limited, of Pendleton, chester, 
have just published a catalogue got up to resemble the 
“Slate,” on which there has lately been so much dis- 
cussion. It gives full particulars of the Lancaster 
specialities, such as steam traps, pistons, and piston 
packings, and metallic peckings for stuffing boxes. — 
We have received from the Cutter Company, Nineteenth 
and Hamilton-streets, Philadelphia, U.S.A., a catalogue 
languages the I—T—E automatic 
circuit-breaker, of which several varieties are made by the 
firm in question.—The St. Helen’s Cable Company, 
Limited, of Warrington, have sent us a copy of their new 
list of Dia’s patent paper insulated electric ins cables, 
—We have received from the Langdon-Davies Motor 
Company, Limited, 101, Southwark-street, S.E., a price- 
list of their standard size of two-phase |alternate-current 
essrs. J. Carter, Sons, and Co., Limited, of 


motors.—M. a , 
New Bailey-street, Salford, Manchester, have sent us a 
i d and machine 





copy of their new price-list of engineers’ 
tools, 


and of workshop accessories generally. 
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PEACEFUL PICKETING. 

Tue history of trade unionsisa record of increase 
in legality and decrease in crime. As the Legis- 
lature has relaxed the pressure of the law on com- 
binations of working-men, the managers of such 
societies have gradually restricted their operations 
to bring them nearer to the boundaries—gene 
within the boundaries—which were prescribed for 
them. In the early part of the century all 
combined efforts to raise wages were regarded 
as bringing the authors within the laws directed 
against restraint of trade; and when the case 
was proved, the punishment was severe. In 
more than one case men were transported beyond 
the seas for organising a strike. Yet there were 
were accompanied with extreme violence. Mills 
broken up, and something very like civil war 
occurred in various districts. e opposition of 
the workman to the introduction of obs: «ese is a 
pathetic tale, which has never yet had the sympa- 


when he was absolutely ignorant of economic 
science, he saw in the machine the monster which 
was to defraud himself and his children of their 
bread in order to enrich his master, and the 


breaking bounds. It mattered little to him 
that he ran the risk of imprisonment for his 
violence ; the freedom to starve has few attrac- 


could only deal with a few out of a crowd of 
strikers. Even when matters did not run to the 





245} to obtain relief 


413 
length of the destruction of property, the laws 
against combination were of no avail. All that 


they did was to put the leadership of the move- 
ments of workmen into the hands of rash and 
headstrong men, and to cause the more discreet to 
remain in the background. But, in a body of 
uneducated men, smarting under injury, real or 
fancied, discretion rapidly vanishes. There is in 


4k! a crowd an exaltation of feeling which makes for 
220! extremes, and produces defiance of dangers, both 


physical and legal. 

The first step towards the creation of the legal 
trade union was made when workmen banded them- 
selves together ostensibly to form a benefit society, 
in sickness and when out of 
work. These objects were put in the forefront, 


‘|although it was perfectly understood that they 


were secondary to securing improvement in wages 
and working conditions... The accounts were 
cooked to hide illegal payments, and those who 
managed affairs ran very considerable risks of find- 
ing themselves in jail. It was during this period 
that the series cf outrages which was disclosed in 
Sheffield, first by the Sheffield Daily Telegraph, and 
later by a Royal Commission, was perpetrated. 
Rattening was a usual means of intimidation, and 
even murder was committed, or connived at, by 
men in whose hands the enormous power of trade 
unions was vested. The results were just 
what might have been predicated from a know- 
ledge of human nature. A large and important 
part of the community was debarred by law 
from doing collectively what every one acknow- 
ledged they were perfectly justified in. doing indi- 
vidually. , But individually they were impotent. 
For any one man to ask higher wages, and then 
throw up his job when refused, was mere folly. 
Don Quixote tilting at the windmill did not pre- 
sent a more ridiculous sight. It was only when 
allthe men in an establishment made a unanimous 
request that they could expect a hearing, but in 
doing so they ran the risk of being charged with 
conspiring in restraint of trade. Naturally they—or 
at least a few of the worst of them—became con- 
spirators in reality, and, finding that they were 
breaking the law, did not scruple to outrage morality 
also. 

In 1872 the Legislature legalised trade unions, 
and since that time violence and crime have steadily 
diminished in labour movements until they have 
almost ceased. The leaders of the great unions are 
averse to illegal methods; they know that they 
alienate the public and afford a ready argument to 
their adversaries. It is only inthe younger unions, 
organised for fighting purposes, and with no benefit 
funds, that the captains make incendiary speeches. 
Such unions generally pursue a fitful career for 
a short time, and then disappear. It is only 
necessary to exercise a little patience in the 
certainty that the trouble they cause will pass 
away. For a considerable time past manufacturers 
employing skilled artisans have ceased to fear 
damage to their plant and buildings during the time 
of industrial strife. With dockers, quarrymen, 
and labourers there has been less certainty. Their 
societies are young, often they are merely ephemeral, 
and. they lack both experience, the steadyin 


rally | influence of accumulated funds, and the reco: 


of past successes. They are managed by ‘‘ young 
men in a hurry,” who snatch at the nearest weapon, 
not waiting to think if it be not two-edged, and 
liable to wound themselves on the backstroke. 
Time, however, will cure such defects, and it may 
be stated, as a general proposition, that the 
methods of trade unions run within the line of the 
law, with the single exception of the form of 
intimidation known as ‘‘ eful picketing.” 

The judgment of the House of Lords in the Taff 
Vale case has introduced an entirely new element 
into trade union affairs by rendering the funds 
liable to be drawn upon for civil damages for 
wrongful acts committed by the officials of the 
union. , If this referred to the fighting funds 
of the unions, it would be a small matter, for they 
are but a very trifling proportion of the total assets 
and expenditure. Some unions do not spend 5 per 
cent. of their income in connection with strikes. 
But nearly all the funds are now open to attack, 
and the money which would go to pay for sickness, 
superannuation, and burial fees, may be lost by the 
illegal act of a district secretary. The thought 
naturally arises that the funds should be allocated 
to specific purposes, and that the benefit society 
should be rendered distinct from the fightin 
union. This would be a perfectly legitimate an 





| 
4 
4 


414 


ENGINEERING. 





[Marcu 28, rg02. 








moral thing to do, for the workman contributes his 
shilling or eighteenpence per week mainly to 
secure assistance during illness and slack times, 
and only partly to aid strikes. But the strength 
of the union for fighting purposes lies in the posses- 
sion of a large balance, and in the knowledge of the 
employer that the whole of it is available for fight- 
ing purposes. If 90 per cent. is set aside for 
** benefits,” the power of the union for collective 
bargaining disappears, and it takes its place 
beside the ‘‘ Foresters” and ‘‘ Ancient !Buffaloes,” 
and other bodies for the cultivation of thrift, dis- 
appearing as an active element in the industrial 
world. 

But every intelligent man knows that the trade 
union is not going to disappear until the conditions 
of social and industrial life undergo an entire 
change. Education will not banish it, for the more 
education is brought within the reach of the poor 
the greater will be their appreciation of their indi- 
vidual helplessness in these days of trusts and 
enormous limited companies. The liberal educa- 
tion of Germany has not stifled the growth of 
socialism there ; rather it has fostered it. For good 
or ill, we have to reckon with the great societies 
created and managed by working-men ; and just as 
they existed when they were under the ban of the 
law, so surely will they continue under the newly- 
discovered disability which the House of Lords has 
sprung upon them. The question is whether their 
methods will be rendered better or worse. As 
matters stand, it seems as ifthey would be worse. 
As already explained in our columns (page 325 ante), 
steps are being taken, under the advice of eminent 
counsel, to remove the funds to a position of 
security. It is proposed to form, in connection 
with each union, a limited company, to which the 
funds will be transferred, and this company will 
manage the benefit business ; it will also give to 
the union any supplies it needs for fighting pur- 
poses, the whole of the funds being available for 
such ends if required. Now, as this plan has been 
evolved by barristers of the first rank, it ought to 
be good in law, but one cannot help feeling a doubt 
aboutit. Certainly it is an evasion of the law, and 
the courts do not look on such tactics with a 
favourable eye. If they can find a flaw in the 
arrangement, they assuredly will; and we all 
know that legal matters are never certain. Since 
1872 lawyers have not doubted that trade unions 
were exempt from being sued ; and the profession, 
as a whole, was as much surprised at the House of 
Lords’ decision as the merest layman. They may 
be equally wrong this time. 

However that may be, it is unsatisfactory to 
find unions resorting to subterfuges to avoid the 
results of the late judgment. Their present action 
is uncomfortably like the methods of the man who 
hides his property, and then attempts to pass the 
Bankruptcy Court. It is not an honest, straight- 
forward course, and the question is whether it will 
lead to further deviation from the legal path. As 
we have seen, when the action of trade unions was 
necessarily surreptitious, it was very often violent 
and criminal ; and when it became possible to con- 
duct it in the light of day, it improved in every 
respect. It would be a thousand pities if it were 
again forced to pursue underground channels and 
devious courses. If the chief officials are forced to 
weigh every word they utter for fear of subjecting 
the union to actions at law, is it not likely that 
they will put men of straw in the forefront of the 
fight to lead the attack, and that these men, having 
no responsibility, will excite their followers to 
deeds of violence? It will be impossible to 
sue the unions for acts done by individual 
members on their own initiative, and em- 
ployers will find themselves in the old bad 
condition of affairs when they had no one to treat 
with but loud-mouthed demogogues anxious to rise 
into popularity by fanning the passions of their 
dupes. There is nothing more demoralising than 
the sense of being a lawbreaker, and if these pro- 
posed companies are formed, the cause of concilia- 
tion and industrial peace will suffer a heavy blow. 

The judgment of the House of Lords cannot be 
unconditionally set aside by the Legislature. The 
public would not permit it. They have suffered too 
much inconvenience and loss at the hands of the 
trade unions to allow them to fling away the relief 
which has so unexpectedly arrived. If the unions 
want an honest protection for their funds, they 
must buy it, and the price is the right of picket- 
ing. For thirty years the law has connived at 
the farce of ‘‘ peaceful picketing.” In these days 





of halfpenny newspapers and cheap posters peace- 
ful picketing is unnecessary and absurd. It is 
perfectly easy to let every workman in a given dis- 
trict, even in the country, know that a strike or 
lock-out is in progress at a certain works. There 
are plenty of papers which would devote a column 
to such announcements if a demand were made for 
them, and there is no difficulty in hiring sandwich- 
men. It is practically impossible that a man 
should accept a job nowadays in ignorance of the 
fact that the union is at variance with his employer; 
and when he does do so, it is for reasons which are 
satisfactory to himself. It is absurd to argue that 
he will change his mind if he is reasoned with and 
persuaded ; he has heard all that can be said on the 
side of unionism a hundred times before. If he 
changes his opinion in the presence of the pickets, 
his case is like that of the Irishman who was 
‘made to volunteer.” The strength of picketing 
is intimidation, either open or veiled, and it is the 
universal knowledge of that fact which bars the 
passage of any Act to alter the law as set forth by 
the House of Lords. 

At present the law is not clear as regards 
picketing. ‘‘ Besetting” seems to be illegal, but 
peaceful picketing is not : it is a difticult matter to 
carry out the latter and avoid the former. The 
best way would be for the unions to offer to 
abandon the practice entirely, and to submit to an 
Act making it an offence, whether peaceful or 
not. As the price of their concession they 
could ask to have their new method of protecting 
their funds legalised, and thus be relieved from 
their present doubtful position. It is quite certain 
that they will eventually protect their funds if they 
have to send them abroad ; and it is equally certain 
that if subterfuges are forced upon them, the cha- 
racter of their dealings will deteriorate. It must 
be remembered that a union has hundreds of district 
officers, mostly men of small education, untrained 
in affairs, and often deficient in prudence. Yet, as 
matters now stand, any one of such men might 
render the union liable for thousands of pounds. 
If the money was going to be spent in strike pay, 
it might not matter much if it were lost; but 
it must be remembered that most of it would 
naturally go to relieve distress, which other- 
wise must be met by the Poor Law Guardians. 
The great trade unions of this country are, in the 
main, agencies of thrift, and half, if not more, of 
their funds is spent in keeping sick and aged 
members off the rates. The nation has an interest 
in guiding the unions in right courses ; in enabling 
them to walk within the bounds of legality, and in 
raising within them a feeling of self-respect. Much 
has been accomplished in these matters the last ten 
years, although still much remains to be done. It 
will be a thousand pities if the unions are made to 
adopt disreputable practices to secure their accumu- 
lated contributions, and so are caused to feel that 
they are dishonest. They certainly will find a 
method of evading the law unless it is altered 
for their benefit ; and the question is, What will 
they pay for the advantage? A fair price is to 
abandon picketing. 


THE CATALYTIC SULPHURIC ACID 
PROCESS. 

THE catalytic process of manufacturing a strong 
sulphuric acid, and not a dilute acid which has 
afterwards to be concentrated in expensive appa- 
ratus, without the aid of lead chambers and of 
nitric acid, cannot fail to bring about great changes 
in the chemical industry. The Badische Anilin-und 
Soda-Fabrik began to abolish its lead chambers 
about 1889. Its yearly production of sulphuric 
anhydride SO, was then 18,500 tons. By 1894, 
39,000 tons were being made, chiefly on the new 
plan, 89,600 tons in 1899, and 116,000 tons in 1900. 
Other renowned chemical works have taken up the 
new process. Glancing back over the ‘‘ original” 
suggestions and the early patents, one wonders 
that the clear grasp of the theory and the import- 
ance of the problem, and the partial success realised 
seventy years ago, did not bear practical fruit 
earlier. But such success could only be secured 
by long systematic scientific research, and it may 
be instructive to follow the stages of develop- 
ment of this achievement of technical science. 
Several recent eS notably a paper read 
in October last by Dr. Knietsch, of the Badische 
Anilin-und Soda-Fabrik (B.A.S.F.), before the 
German Chemical Society, by request of the council} 








of that body, in their new Hofmann House, will 
assist us in this task. ; 

The real nature of so-called catalytic processes 
remains unknown to us, and the investigator would 
probably be wise to follow the advice which Ber. 
zelius, to whom we owe the term, gave in 1835—to 
experiment, and not to speculate. The phenomena 
are so varied and complex that it is hardly safe to go 
much further than to apply the term ‘“ catalysator ” 
to anysubstance which is capable of affecting the rate 
at which a reaction proceeds, without itself entering 
into the final pa at The first catalysis ob. 
served by Kirchhof in 1811, the conversion of 
starch into dextrin and sugar, when boiled with 
dilute acids or with extract of malt, affords a 
characteristic example ; the starting of crystallisa- 
tion in a supersaturated solution of Glauber salt 
by the merest trace—10-” of a gramme suffices, 
according to Ostwald—of a crystal of solid salt, 
another. That minute crystal acts like a germ. 
The old lead chamber process is itself catalytic. 
For we apply a small quantity of nitric acid for the 
purpose of oxidising the sulphur dioxide, SO,, ob- 
tained by roasting pyrites ; the nitric acid is itself 
reduced to lower oxides, which at ordinary tem- 
peratures are capable of re-combining with the 
oxygen of the air, while the SO, is incapable of 
directly fixing the oxygen. The nitrogen oxides 
therefore play the part of a catalysator. The new 
catalytic process effects this combination by the 
aid of some hot, apparently inert, substance, gene- 
rally finely-divided platinum. 

That a hot platinum wire will recommence to 
glow in currents of certain gases was first noticed 
by Humphrey Davy in 1817. Débbereiner’s inven- 
tion, the ignition of a jet of hydrogen directed 
against spongy ie, dates from 1822. In 
1831, Peregrine Philips, a vinegar manufacturer, of 
Bristol, took out the first patent for using platinum 
for the preparation of sulphuric acid. Seventeen 
years later, a Belgian, Schneider, demonstrated 
such a process before a scientific committee, keeping 
the nature of his ‘‘ prepared pumice stone ” secret. 
Pumice stone impregnated with platinum salts, 
platinised asbestos or clay, ferruginous sand in clay 
pipes, copper oxide, manganese oxides, roasted 
pyrites, &c., figure in numerous other patents, and 
in the cognate researches of many eminent chemists. 
But no practical progress was made until Clemens 
Winkler showed, in 1875, that a stéchiometric 
mixture of two volumes of SO, and one of oxygen 
would combine to SO,, in the presence of plati- 
nised asbestos, and that any other gas or excess of 
gas, even of oxygen, was deleterious. This latter 
qualification was hardly justified, as we shall see. 
But Winkler created a new process for manufactur- 
ing fuming sulphuric acid—i.e., sulphuric acid retain- 
ing SO, in solution. He prepared his stéchiometric 
mixture by decomposing ordinary acid into SO,, 
O, H,O, and absorbing the water. Several works, 
the B.A.S.F. among others, made SO, on that 
plan, there being a great demand for this com- 
pound in the. colouring matter industry. But 
the solution of the real problem, the direct 
oxidation of the SO, from pyrites furnaces, 
looked further removed than ever. Yet many 
works were busy with it. Various catalysators or 
contact masses were found efficient for a time; 
but they soon became inactive, and the yield 
was unsatisfactory ; that is to say, a good deal of 
the sulphur dioxide escaped unoxidised and was 
wasted. 

When Dr. R. Knietsch took the research up, he 
was struck with the fact that the gases coming 
from the lead chambers always contain free oxygen. 
Such an excess of oxygen is normal for the gas 
mixture produced in pyrites furnaces, which con- 
tains about 7 per cent. by volume of SO,, 10 per cent. 
of oxygen, and 83 per cent. of nitrogen. Yet further 
dilution with air did not appear to lower the yield 
of SO,, but rather to raise it. Knietsch thus differs 
from Winkler, according to whom any deviation 
from his stéchiometric proportions, both an excess 
and a deficiency of oxygen, should be detrimental. 
Both scientists may possibly be mistaken ; an excess 
of oxygen may be advantageous, a deficiency not ; 
the former point could only be decided by exper!- 
ments with pure SO, and pure oxygen, practically 
impossible on a large scale. Knietsch passed his 
gas mixture for the cn Be of purification first 
through a long coil of piping, and everything 
went well for days inthe laboratory. But when the 
flues and iron pipes of the works were used, the 
catalysator began to fail, although the gas mixtures 
were previously filtered through coke and asbestos 
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and washed with sulphuric acid, in order to remove 
impurities. 

It was found, after many months of tedious and 
expensive experiments, that some metals carried 
by the gas mixture, such as antimony, bismuth, 
lead, tin, and iron, simply clog the pores in the 
platinum, and are not otherwise objectionable ; 
whilst others, particularly arsenic, and also mercury 
and phosphorus (the last-mentioned probably only 
on account of being contaminated with arsenic), 
act on it like poisons. When damp filter presses 
were added to the gas-purification plant, the mass 
remained active for months. Yet it deteriorated, 
and it was finally ascertained that the arsenic 
has a further exceedingly troublesome effect. In 
the presence of arsenic, from which pyrites are 
hardly ever free, some sulphur is apt to distil as 
such without being burned to SO, in the furnace, 
forming a mist which will not condense. The gas 
mixture has to be cooled for its purification, and 
this cooling—which, for reasons not yet cleared up, 
must be slow, not rapid—is effected in a system 
of iron pipes. Some highly-concentrated acid will 
form in these pipes, which it should not attack 
according to the usual belief, being so concentrated. 
But it does evidently, and, in the presence of 
arsenic, arseniuretted hydrogen is developed, 
which appears to be the poisonous agent. The 
trouble was overcome, after an enormons expendi- 
ture of time and money, by the simple means of 
suitably arranging the iron pipes, and by blowing 
steam into the pyrites furnace ; all sulphur is then 
burned, and no hydrogen generated. 

The temperature range is very important in these 
reactions. Although the combination of sulphur di- 
oxide and oxygen is exothermous—i.e., liberates 
heat—as the following equation indicates : 


SO, + O2 = SO; + 22,600 gramme-calories, 


it had yet been the custom to keep the contact 
mass heated. Knietsch also heated his apparatus, 
which consisted of a system of iron tubes, vertically 
arranged and charged with active mass. But he 
soon observed that the mass began to glow spon- 
taneously during the reaction, and that the yield 
increased when cold air cooled the tubes from out- 
side; and further, that the heat of the gas mixture 
playing outside around the tubes in the opposite 
direction sufficed to start the reaction within 
them. It was also ascertained that a high gas 
pressure, applied sometimes to counteract the sup- 
posed detrimental effect of diluting the gases with 
air, is by no means required. The apparatus now 
used consists of vertical tubes, containing perforated 
iron plates on which the mass is loosely spread. 
The plates are held by an axial rod of iron, which 
passes through them, and are kept apart by distance 
pieces. The gas pressure has then only to over- 
come the resistance offered by the loose mass, which 
it is not likely to compress into a hard compound. 
The patent specifications describe various arrange- 
ments of the tubes and mass, but details concerning 
the dimensions and the preparation and the mass 
of platinum required are not offered. 

The stéchiometric mixture of Winkler, SO,+0,, 
gives the maximum yield of 91 per cent. of SO, at 
430 deg. Cent. To obtain higher efficiencies, a 
higher percentage of oxygen appears technically to 

indispensable, and the gas mixture should be 
about 280, +30,. Such a mixture will partly 
combine to SO, in a heated china tube, not con- 
taining any active mass. With platinised asbestos 
the yield increases to 96 and 98 per cent., as the 
temperature rises to 430 deg. Cent. When the 
temperature goes still higher, the yield curve falls 
off distinctly : at 1200 deg. no SO, will remain. A 
re-decomposition must set in, therefore, and this is 
again not simply a function of the temperature. 
For, in the absence of an catalysator, the SO,, 
spately formed, appears to be more stable. When 
igh temperatures are employed, the yield curve 
tises more rapidly than with temperatures up to 
400 deg. or 450 deg., but it culminates quickly, and 
no high efficiency can be realised. Practically, 
therefore, temperatures between 200 deg. and 450 
deg. Cent. should be maintained to avoid re-decom- 
Position. Platinum has proved by far the best 


catalysator ; none of the other metals of the plati- 


num group nor any other substance offer such a 
suitable temperature range. 

There is another practical point to be mentioned. 
The SO, produced has to be absorbed. Since most 
heat is liberated when SO, combines with water not 
yet containing any sulphuric acid, one might expect 
that water would be the best absorbent for the 50, 





But this is not so. Misty vapours, whichwill not 
re-condense, form when the anhydride SO, is passed 
through water or dilute sulphuric acid, and the 
most efficient absorbent proves to be a sulphuric 
acid with about 98 per cent. of H, SO,. When more 
SO, is taken up, the resulting acid is known as oil of 
vitriol. The acid of this critical concentration of 98 
per cent., which does not correspond to any simple 
formula, is distinguished by many characteristic 
properties, which, according to Abegg and Sackur, 
the electrolytic dissociation theory seems best able 
to co-ordinate. The boiling point curve—that is to 
say, the temperature at which boiling commences 
in the more or less diluted acids—has a very striking 
maximum at this concentration, falling off rapidly on 
both sides ; the density curve has also a maximum 
there. The electric resistance rises suddenly to a 
maximum, when this concentration is approached, 
while the vapour tension and the rapidity with 
which iron is attacked by the acid are at their 
minima. Knietsch further studied the specific 
heat, heat of solution, viscosity, rise in capillary 
tubes, velocity of efflux, &c., of the various 
acids, and his curves, especially the already-men- 
tioned reaction isothermals, are most instructive. 
We will conclude with a few remarks on the corro- 
sion of iron vessels. Dilute sulphuric acid can 
well be kept in cast-iron vessels. Fuming acid 
does not much attack cast iron apparently, but 
such vessels crack, and may explode. The oil 
seems to enter the pores of the iron, where 
through reduction by the metal H,S and SO,, and 
further CO,, are generated, and these gases may 
destroy the vessel. Wrought iron is not much 
corroded by ordinary acid, nor by strong oil of 
vitriol. But oil with 10 or 15 per cent. of free 
SO, attacks wrought iron violently, while in acid 
containing 27 per cent. of free SO, the iron will 
again become practically passive, so that strong oil 
of vitriol may ie kept in wrought-iron vessels for 
years. The electric conductivity curve takes the 
same course as this corrosibility curve of wrought 
iron. The melting points of the various acids, 
which have been studied by Lidbury, Schenck, and 
Oddo, are again related to these features. But the 
question becomes further complicated by the poly- 
merisation of the SO,. The compound SO, forms 
beautiful white crystals, which melt at + 14 deg. 
Cent., and polymerise to 8,0, ; the 8,0, sublimes 
without melting. The SO, is first formed, and the 
different behaviours of the two modifications may 
explain the peculiarities in the absorptive capa- 
cities of water and dilute sulphuric acids for the 
anhydride. 








ZINC AND LEAD PRODUCTION. 

MErat prices during the course of last year saw 
a very material decline from the high level re- 
gistered in 1900. Manufacturing activity, though 
here and there satisfactory enough, was generally 
on a reduced scale ; the other metals sympathised 
with copper, tin, and iron ; and very early in the 
year it was recognised that values had been pushed 
too high, and had helped to accentuate the slack- 
ness in manufacturing. Lead (soft) fell from 
16]. 103. to 101. 10s. per ton—enough to result in a 
heavy loss to some producers among the Broken Hill 
mines, which are among the largest contributories 
in the world’s annual total. Spelter declined from 
191. to 161. 10s.; quicksilver from 91. 2s. 6d. to 
81. 17s. 6d. per bottle ; and antimony from 361. 10s. 
to 311. 10s. By reason of the large and inocreas- 
ing home consumption, the quotation for lead 
has put on Il. since the end of the year, the 
demand being good enough to neutralise the 
lowering effect of the increase in receipts from 
abroad. Spelter, too, has gone up to 171. 5s.; but, 
on the other hand, quicksilver has lost another 
2s. 6d., in consequence of the slowness with which 
mining operations are being resumed on the Rand 
—a large buyer in normal times ; and antimony has 
fallen to 291. 10s. ‘ 

It is to be observed that the fall did not interfere 
with the production of spelter throughout the 
world. Messrs. Henry R. Merton and OCo., 
Limited, the eminent firm of metal-brokers, whose 
statistics are usually the final word on the subject, 
estimate that the great aggregate was 498,590 tons, 
in comparison with 470,790 tons for 1900, and 
482,486 tons for 1889. Possibly the reduction in 
values may, in some degree, have been responsible 
for the enhanced output, compelling economies in 
working and larger metal returns, in order as far 
as possible to keep up the sum of profits. At any 





rate, all producers, except Great Britain and 
France and Spain, have to report increases. The 
Rhine, Belgium, and Holland account between 
them for 199,285 tons out of the aggregate, this 
comparing with 186,320 tons and 189,995 tons for 
1900 and 1899 respectively. The United States 
reports 122,830 tons, against 110,465 tons and 
115,855 tons; and Silesia 106,385 tons, inst 
100,705 tons and 98,590 tons. The United King- 
dom’s total of 29,190 tons compares with 29,830 
tons for 1900 and with 31,715 tons; the 27,265 
tons of France and Spain with 30,620 tons and 
39,955 tons; the 7700 tons of Austria and Italy 
with 6975 tons and 7190 tons ; and the 5935 tons 
of Poland with 5875 tons and 6225 tons. The 
falling off in the production of France and Spain 
is noticeable ; in the case of Poland it is insignifi- 
cant. The increase in yield reported by the lead- 
ing producers, coming as it did along with the 
decrease in prices, furnishes an eloquent comment 
upon the efforts of the Vieille Montagne and 
others to keep up the last by keeping down the 
first. Concerning the International Zinc Syndicate, 
no news has been vouchsafed to us for many months; 
and we are justified in assuming that the agreement 
between the Continental and American interests 
failed to survive hostile economic manifestations. 
It was unfortunate for the success of the agree- 
ment that the two countries which count for most 
in the present and the early future are so far apart, 
and that the Americans never fancied the idea of 
playing second fiddle to the Belgians, espe- 
cially as they looked forward to controlling the 
situation unaided in less than ten years. The old 
mines of the Vieille Montagne Company, which are 
the leading zinc-producers of the world, are situated 
at Moresnet, a section of 3000 acres which was for- 
gotten in the revision of Europe after the Napoleonic 
wars, but is now generally included in Belgium. It 
is exclusivelya mining camp, and the company obtain 
from it a large part of its annual production of 
100,000 tons of zinc. Mr. St. Paul de Sincay, pre- 
sident and general manager of the Vieille Montagne 
Company, made two visits to America to arrange an 
understanding between American producers and the 
European Zinc Syndicate, of which he is the head. 
Even more important, in relation to output, is 
Silesia, where the metal is made from calamine, 
and also more and more from zine blende by dis- 
tillation. About 70 per cent. of the German total 
comes from this province ; 18 per cent. from Arns- 
burg, and the balance from the Government dis- 
tricts of Diisseldorf and Aachen, and the kingdom 
of Saxony. The ore in the western parts of the 
country is said to be in the main zinc blende. In 
the United States the coming district is Joplin, 
which has been the scene of great activity in the 
past three or four years. Joplin is in Missouri, 
and, with Webb City and neighbouring camps, com- 
prises what is known as the south-western zinc 
lead district of the United States. But the interest 
has extended wherever the tin mines exist ; and Mr. 
Kirschoff not long ago gave details of the interesting 
struggle betweenthe oldersmelting plants of Illinois, 
Missouri, and Kansas, using coal as fuel, and the new 
works in the Kansas natural gas belt, of which Iola is 
the productive centre. The advantage of free gas 
in the direct lessening of cost, and in the indirect 
economies in the metallurgical operation, is caus- 
ing a transfer of the industry to the favoured 
locality. An interesting change has been the re- 
moval of a number of the smelters from the vicinity 
of the mines to the gas belts, and the change from 
coal to gas-fired furnaces. As was expected, a 
number of new works have been built, while the 
old ones have been enlarged or remodelled to meet 
the new conditions, and to provide for the in- 
creased demands, 

British requirements of zinc ore to supplement 
the domestic production come mainly from Italy, 
which in 1900 sent us 14,266 tons, value 88,1441., 
out of a total importation of 35,875 tons, value 
197,2611. ; Greece and Tunis send about 5000 tons 
annually ; but with the display of a little energy 
the last could do much better. The zine for 
which we are indebted to the Continent and 
America comes mostly in crude form. From ail 
sources our receipts last "a were 68,454 tons, 
against 69,536 tons in the previous year, and 
69,949 tons in 1899. Details for 1901 will not be 
available for some time to come, but the figures for 
1900 will help us. In that year we imported 16,166 
tons from Holland, 15,826 tons from Belgium, and 
14,829 tons from Germany, while the receipts of 
American metal were 17,725 tons, Shipments 
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from the Continent tend to go down. For instance, 
ia 1896 Belgium sent 26,798 tons, Germany 21,056 
tons, and Holland 19,383 tons. Shipments from 
America, on the other hand, are on the up grade, 
the quantity for 1896 having been no more than 
7949 tons. 

Imports of pig and sheet lead into the United 
Kingdom last year were 218,060 tons, of which 
99,147 tons came from Spain, 60,609 tons from 
Australia, and 43,496 tons from the United 
States. The aggregate was slightly in excess of 
that for either of the two preceding years. The 
world’s output of the metal has been estimated 
at about 1,100,000 metric tons, as compared with 
over 900,000 tons for 1900, and 775,000 tons for 
1899. Rapid as this growth of production has 
been, it has done no more than keep pace with the 
demands of the trade ; and we have already noticed 
that, in spite of indifferent general manufacturing 
conditions here at home last year, consumption 
was on a large scale. There is no fear, however, of 
any shortage of supplies, provided quotations do 
not go down to a level which makes it less un- 
profitable to shut down a mine than to work it—a 
contingency not very probable in Europe and 
America, simply because of this briskness of de- 
mand. Spain is at the head of all producers, with 
about 410,000 tons for last year, against 350,000 
tons for 1900. The United States is second, with 
290,000 tons against 230,000 tons, the increase being 
referable to progress in the Coeur d’Alenes district, 
as well as in Colorado and Montana, and in that 
part of south-eastern Missouri already named in 
connection with zinc. In Germany, progress in 
the development of the Upper Hartz is more than 
satisfactory, and the Empire accounts for 165,000 
tons out of last year’s aggregate, this comparing 
with 129,200 tons two yearsago. The fall in values 
has hit the Broken Hill mines in New South Wales 
rather severely, because of their remoteness from 
the leading consuming centres, and the narrowing 
of profits by increased freight charges to a much 
finer point than is generally necessary in this part 
of the globe. In the case of some of the mines, the 
srofit margin has been converted into a margin of 
se hence the proposal that all the interests 
concerned, to the number of about nine, should 
amalgamate for the reduction of expenses, &c. 
These Barrier mines produced about 150,000 tons 


last year. 





PNEUMATIC TOOLS IN SHIPWORK. 

In these days of advancement and keen com- 
petition, any country which neglects to seize every 
opportunity of making use of labour-saving tools 
and machinery must expect to be badly handi- 
capped in the industrial race ; and, if the neglect 
be long continued, must inevitably fall behind and 
lose rank among the powers of the world. This 
has, perhaps, become a trite saying, and one which 
some of our readers may have grown to regard 
as being reiterated too frequently; still, for 
all that, we cannot help feeling that in this 
country, where we have for so long been accus- 
tomed to regard our industrial position as 
secure, there may be a neglect to avail ourselves 
of all the opportunities offered whereby we can 
cheapen the production of certain articles, the 
manufacture of which we stand in danger, to some 
extent, of losing. One of the industries to which 
we allude is shipbuilding. For years it has been 
the good fortune of this country to supply to the 
world a very large proportion of the ships that sail 
the seas. From north and south, from east and 
west, over all the world, orders for vessels poured 
into British shipyards ; till at last, perhaps not un- 
naturally, the thought arose that none could really 
build ships like ourselves. | For good or for ill, 
that time has passed, and now, though we can still 
build ships as well, or parhaps better, than any 
other nation, we must not forget that competition 
is very keen, and we have not now in this great 
industry, as heretofore, a monopoly of the markets 
of the world. Well as we may build, cheaply as we 
may organise our labour, there are those on our 
heels who, if we watch them not carefully, 
will take away from us a part, at any rate, 
of that trade which has for so long been looked 
upon as solely British. That some of it is bound 
to go there can be little doubt: how much, will 
depend largely on the ability of our shipbuilders 
to read the signs of the times correctly, and having 
read them, to profit by their teachings. 

It is not for us to say what all these signs are ; 





that we can with confidence leave to those more 
directly concerned in the matter; nevertheless 
there is one, at any rate, which appears just now 
to merit the attention and poly yori of our 
shipbuilders, for it is one which we cannot help 
thinking will repay such attention being bestowed 
upon it. We refer to the use of pneumatic tools 
in the construction of the hulls of ships. The 
wonderful adaptability of these tools to the many 
and varying operations necessary in the construc- 
tion of the steel framing and plating of vessels, 
whether it be for drilling, riveting, caulking, or 
chipping, cannot long be overlooked. Let us see 
what others are doing in the matter. The Ameri- 
cans, who so often seem to look ahead of us, appear 
to have done so again with regard to this question, 
and have in consequence gained experience in the 
use of pneumatic tools for shipwork which we 
have yet to acquire. 

Take, for instance, the works of Messrs. Cramp, 
of Philadelphia, where these tools have been adopted 
throughout the shipbuilding yard, and are employed 
on the very heaviest work. During last year, a part 
of the work carried out there was the construction 
of two steamers for the American Line. The length 
of these steamers is 560 ft., and the registered 
tonnage is 14,000 tons. The number of rivets per 
ship is approximately 647,000, and their dimensions 
are as follow: In the shear strake, 1} in, in dia- 
meter; in bottom strake, 1 in. in diameter ; and 
in the general work, Zin. in diameter. When the 
work was in full swing on the two ships, the number 
of men or gangs employed in the operation of 
pneumatic tools was as follows : 


Classification of Piecework or Number of 
Workmen. Daywork. en. Gangs. 

Chippers ... ; .W. 42 
+ ny D.W. 13 
Caulkers ... P.W. 18 
? D.W. 2 
Drillers... P.W. 138 
=z oe D.W. 15 
Reamers ... Pow. 70 

Riveters ... PW. ne 58 

D.W. ie 11 


Practically the whole of the riveting on the above 
ships was done by pneumatic tools, and all the 
tools employed were of the ‘‘ Boyer” type. 

The actual cost of the riveting, as compared to 
handwork, was 40 per cent. less, and a comparison 
of the piecework prices paid to the men employed 
on shell riveting by power and by hand is as 
follows : 

Description of 

ork. . 

fd ee . Tecents. 54 cents. 
By pneumatic tool - a fies Bias 


The aggregate capacity of the air compressors in 
the above works is 15,000 cubic feet of free air per 
minute, compressed to 100 lb. per square inch. 
The main air-service pipe is 14 in. in diameter, and 
the auxiliary pipes 8 in. in diameter. There are 
two power-houses, both of which are connected to 
the main air-service pipe. 

In Chicago, where pneumatic riveters have been 
adopted for use on the hulls of steamers, it is 
stated that they effect a saving of from 1 to 2 cents 
per rivet over piecework prices for hand-riveting ; 
the variation in price depending on the position 
of the rivets in the ship. 

Now, although in this country pneumatic riveting 
has for some time past been performed on certain 
portions of the hulls of ships, it is only quite 
recently that it has been tried on the rivets con- 
necting the plates one with another, and to the 
frames ; in fact, the first ship on which it has been 
carried out now lies in the dry dock at Southampton 
undergoing some alterations, and she forms, to any 
one interested in shipbuilding, a striking object- 
lesson on the use of pneumatic tools, both for 
drilling, chipping, riveting, and caulking. 

This vessel is one of the largest class, being 
560 ft. long and between 11,000 and 12,000 tons 
register, and is employed on the North Atlantic 
service. Anyone who sees the pneumatic tools 
at work on her can hardly fail to appreciate the 
fact that there promises to be a wide field for the 
employment of such machines in shipwork, not 
only from the expeditious way in which they per- 
form what is required of them, but also from their 
exceeding portability and general handiness. 

Through the kindness of the owners we were last 
week afforded an opportunity of inspecting a portion 
of the work while it was being carried out, and we 
were particularly struck by the easy way in which 
very large rivets were closed and countersunk. The 


Rate per Rivet. 
1 — $In 





operation was as follows: The rivets, which were 
1} in. in diameter, were heated in furnaces blown 
by air taken from the main supplying the tools, its 
pressure, of course, being reduced to meet the 
circumstances; and they were inserted in the holes 
which passed in some cases through 2 in. or 3 in, 
of steel. When in position a pneumatic holder-up 
was applied from the inside of the hull, and the 
pneumatic riveter at once got into operation from 
a movable platform suspended or erected on 
the outside. Before striking the rivet, the tool 
was applied for a moment to the plate round 
the hole, so as to make everything quite tight ; 
it was then transferred to the end of the 
rivet, which was hammered down very quickly 
into the countersunk hole in the outer plate. The 
workman operating the riveter had beside him on 
the platform a small pneumatic chipping hammer, 
which he used in case any rivet was rather too 
long, for cutting away any superfluous metal before 
the riveter added its finishing touches to the head. 
These rivets were closed and finished at the 
average rate of one per minute. 

One particular point of interest in connection 
with the riveting on this steamer is the fact that 
the pneumatic machines are employed for closing 
some exceptionally large rivets, where a plate 1} in. 
in thickness had to be connected to the hull. The 
rivets in this case are 1} in. in diameter, and pass 
through four thicknesses of plate, viz., one plate 
1 in. thick, two plates each 1 in. thick, and one 
plate ?in. thick. The rivets in this case have 
a very long countersink. 

All the operations now being performed by these 
pneumatic tools are of great interest, inasmuch as 
they seem to point very clearly to a very con- 
siderable economy in labour being effected on 
the hulls of steel ships ; but much will depend 
on how they are received by the men. At 
present the pneumatic riveters at work at 
Southampton Dock are being operated by men 
who have come over from Messrs. Cramp and Co.’s 
works, until the English workmen get accustomed 
to their use. We understand that there has, up to 
now, been some slight difficulty with the British 
workmen, as their union, although quite agreeable 
to the use of the pneumatic riveters, objects to the 
men being paid less per rivet than for hand- 
riveting. This, of course, is absurd, seeing that 
the pneumatic tvol can put in two or three times as 
many rivets in a given time as the same number 
of men required to work it would do by hand, 
and it also makes a much better job of them. 

The present attitude must, therefore, be an un- 
tenable position for the union to take up, as it would 
entirely prevent the use of these handy tools, and 
we shall be glad to hear that a satisfactory arrange- 
ment has been come to between the masters and 
men with regard to them. All the pneumatic tools 
employed in the works we have referred to are of 
the ‘‘ Boyer” type. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A meetinG of the Institution of Mechanical Engi- 
neers was held at the Society’s premises, Storey's 
Gate, Westminster, on Friday evening, March 21, 
the President, Mr. W. H. Maw, occupying the 
Chair. 

In opening the proceedings, Mr. Maw commented 
on the loss the Institution had just suffered in the 
death of one of its vice-presidents, Mr. Bryan 
Donkin. Mr. Donkin, he remarked, had been a 
member of the Institution since 1873; for seven 
years he had been a member of Council, and for 
two years vice-president. In addition to per- 
sonally contributing valuable papers to their pro- 
ceedings, he had sat on three research committees, 
and had ever been ready to exert himself in pro- 
moting the welfare of the Institution. The Council, 
the President announced, had that day sent a letter 
of condolence to Mrs. Donkin, and with this he 
was sure the meeting would be anxious to associate 
themselves. Many of them, he might add, had, 
like himself, lost in Mr. Donkin a sincere personal 
friend. 4 

The President further announced that the special 
general meeting to confirm the alterations in the 
articles of association by which six new members 
are added to the Council, duly took place on 
March 10 last, 40 members and associate members 
being present, the requisite quorum being 30. The 
Council had therefore—in accordance with the 
powers given them by the articles—that afternoon 
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elected six members to fill the new positions, and 
a seventh to take the place of Mr. A. Tannett 
Walker, whom they had chosen for the vice- 
presidency left vacant by the death of Mr. Donkin. 
The new members of council so elected were: 
Mr. E. B. Ellington (London), Mr. Henry Lea 
(Birmingham), Mr. James Mansergh (London), 
Mr. F. J. Robinson (Glasgow), Mr. J. W. Spencer 
(Newcastle), Mr. J. Tweedy (Newcastle), and Mr. 
H. H. West (Liverpool). These gentlemen, ap- 
pointed by the Council, would serve for the current 
year, but would retire at the next annual general 
meeting, when they would be eligible for re-elec- 
tion by the members. 


Tue Fenctne or ENGINES AND 
MACHINERY. 


The President then called on the Secretary to 
read the four papers down for discussion that 
evening. These papers were as follows: ‘‘ Fenc- 
ing of Steam and Gas Engines,” by Mr. Henry 
D. Marshall, Member of Council; ‘* Fencing or 
Guarding Machinery used in Textile Factories,” 
by Mr. Samuel R. Platt, Member of Council ; 
“Protection of Lift-Shafts, and Safety Devices 
in connection with Lift-Doors and Controlling 
Gear,” by Mr. Henry C. Walker, Member, of 
London; ‘*Guarding Machine Tools,” by Mr. 
W. H. Johnson, of Manchester. The first and 
third of these papers we publish in full this week, 
while the others will appear in early issues. We 
will therefore at once proceed to deal with the 
discussion. 

In moving a vote ef thanks to the four authors, 
the President stated that a special object of the 
Council in arranging for the simultaneous discussion 
of these papers was to obtain from factory in- 
spectors some expression of their views as to what 
they considered constituted satisfactory fencing. 
Much money was sometimes wasted on guards 
which did not satisfy the inspector. This often 
happened, not because the factory owner was 
not perfectly ready to supply satisfactory guards, 
but because there were differences of opinion 
amongst inspectors as to how such guards should 
be designed and fixed. He thought, therefore, 
that if the inspectors would come forward at that 
meeting, they might get expressions of opinion 
which would be useful both to the members of 
the Institution and also to the inspectors them- 
selves. As he understood that Mr. Hoare, of the 
Factory Department of the Home Office, was 
present at the meeting, he would call on him to 
open the discussion. 

Mr. OC. C. W. Hoare stated that he should 
confine his remarks to Mr. Walker’s paper, dealing 
with the protection of lifts and hoists. Whilst the 
recommendations in that paper were in general 
excellent, there were, nevertheless, one or two 
— on which he differed from the author. The 

tter, he observed, did not recommend the use of 
doors which would close automatically, but Mr. 
Hoare thought that such doors were really necessary, 
as it was impossible to make workmen careful. 
Doors might well be left to be opened by hand, but 
if they had to be closed by hand, it was certain 
that at times the men would go away and leave 
them open. He would say nothing as to the 
hotel lift arrangements touched on by Mr. 
Walker, but would confine himself to the hoists 
and lifts used in factories and warehouses. One 
difficulty the inspector had to deal with was the 
fact that many of these hoists were of very 
ancient construction. The inspector could not 
order the occupier to provide a modern lift, but had 
to try and make the existing lift safe. This gave rise 
to disputes, and unless the case was such that the 
inspector was prepared to take it into court, it was 
necessary to argue the matter out. Moreover, 
many hoists were used for goods and were very 
roughly handled. Self-acting catches and the like 
were in this way thrown out of order. Thus in one 
case he had to deal with, the doors were fitted with 
spring locks ; but three of these got out of order, 
and not being put right, the door could be 
opened by any one. Whilst coming down in 
this lift one day, the door opened as they passed 
@ certain floor, and a woman stepped into the 
lift without waiting for it to stop. Ro fety devices 
were also liable to be abused, as, if they did not 
work to the satisfaction of the workmen, they soon 
got out of gear—accidentally, of course! In a 
mill at Oldham he had ordered locked doors to be 
fitted to a lift-shaft, as there were many children 


good job of these doors : too good, in fact, as at 
top the doors were 5 in. wide. The children 
there climbed like cats, and got on top of 
the doors. As a consequence, later on he 
got a report that a child had been killed by 
dropping down the shaft to the bottom of the 
well, In examining into the matter he could 
get no explanation, till he sent the manager 
away and got the children alone. A _ small 
boy then told him that little Tommy had offered 
him a halfpenny if he would do as he was 
about to do—viz., scramble on top of the door, 
jump for the lift rope, and slide down it to the 

ttom. Evidently, little Tommy had done this 
trick successfully on several occasions, before finally 
killing himself. Employers—and he did not 
altogether blame them—studied economy very 
closely. A new hoist being put up at Oldham, 
with simple bar guards across the openings, he 
had refused to accept the protection as satisfac- 
tory, and before long got the report of an acci- 
dent. On examining the lift afterwards, he found 
the indentations of a woman’s teeth on the bar. The 
woman had been looking down the shaft, and was 
caught by the descending cage. Fortunately, she 
had a thick skull, and the man in the lift saw her 
petticoat in time to stop the cage before her head 
was crushed. This accident had taught him not to be 
satisfied with giving directions for suitable guards, 
but to come back and see that the work had actually 
been done. In another accident of the same kind 
the manager was the victim, being caught by the 
cage of a silent hoist quite similarly, and scalped. 
In this case low doors were used, and not a 
bar. They burst open, luckily, and thus saved 
the man’s life. He considered the plan in which 
the hoist started automatically on locking the 
doors as dangerous, as the man might slip as 
he got in. In Coleman’s factory an accident of 
this kind happened. The manslipped as he started 
the hoist, and had his head crushed against the 
brick archway. Bar guards were specially objec- 
tionable where children were employed. They would 
play near the hoist, and might therefore push each 
other down. The best protection for a lift was a 
door which slid down below the floor level as the 
cage came near the opening. The latter was there- 
fore always protected by either the door or the 
cage. It was easy to arrange for this if the cage 
always carried an attendant, but it could be managed 
even if this were not the case. 

Mr. W. J. Ireland, another inspector from the 
Factory Department of the Home Office, spoke 
next, remarking that he welcomed the papers on 
this subject of fencing machinery, as a record of 
what it was possible to do. Unfortunately, all en- 
gineers did not interest themselves in the matter. 
Mr. Johnson had stated that ‘‘ makers com- 
monly fit guards,” but he only wished he could 
agree with him, since his cwn experience was that 
tools were generally sold and ‘delivered with the 
dangerous parts quite unprotected, although the 
makers of them could fit guards both more neatly 
and more cheaply than the purchaser. Makers 
who wished to fit guards complained that they had 
to compete with makers who did not; and that if they 
did fit fences, they could not, therefore, get paid for 
them. Mr. Ireland, however, had found that in con- 
versation purchasers stated that they would prefer 
to pay rather more for the machine at the outset, and 
have the guarding done properly by the maker, and 
so save themselves eeutle and expense. Many engi- 
neers seemed to consider the matter beneath their 
notice, and engineers’ workshops were generally 
the worst fitted of any in the matter of fencing ; 
though, considering the facilities they had for doing 
the thing properly, they should take the lead in 
this respect. Many employers had at last realised 
that it was true economy to fence their machinery 
efficiently. Formerly they objected to any sug- 
gestions on the matter, but now they often asked 
for advice. Mr. Platt, it was true, in his paper said 
that guards added to the cost of machinery without 
increasing its efficiency; but Mr. Ireland would 
question this, even in the case of textile machines, 
as by fencing the time lost by stoppages from acci- 
dent was saved, and in certain cases there was a 
direct gain. For instance, in wood-moulding ma- 
chines the workman’s hands came necessarily very 
near the revolving knives. If the latter were not 
guarded, the workman must give part of his atten- 
tion to the safety of his hands, whilst with proper 
fencing he would concentrate it on his work. In 


of guards had increased the output 12 per cent., 
naib expected a still further increase as the work- 
man got more accustomed to the new conditions. 
Returning to Mr. Johnson’s paper, he thought that 
the view of a drilling machine given in Fig. 3 was 
an excellent illustration of both how to fence and 
how not to fence. The gearing was efficiently and 
neatly protected, but there remained the projecting 
set screw at the drill socket, which should not be 
rmitted. He quite agreed with Mr. Platt as to the 
see of these projecting set-screws. The use of 
safety studs or recessing the head removed the 
danger; but it must be admitted that should it be 
necessary to replace such a screw at any time, the 
attendant was likely to pick up the first he could 
find that would fit, regardless as to whether it pro- 
jected or not. In fact, workmen could do as much 
to protect machinery as their employers. Fencing 
psa tes shafts was very necessary, as nothing was 
more terrible than were the injuries caused by 
them ; and in no matter was there greater ignor- 
ance amongst experienced engineers than as to the 
danger of such shafts. In fact, there were more 
awful accidents due to ordinary plain shafts than to 
anything else. In one case he recalled, a workman 
was caught by a 2-in, shaft running at 230 re- 
volutions per minute. Another went to help 
him, and was himself caught. Even shafts 
running at such slow speeds as 12 to 15 revolu- 
tions per minute were not free from danger, and 
all of them should be boxed in. Overhead shafts 
should be fenced for a distance of 2 ft. 6 ft. on 
each side of the bearings, or else safety ladders 
should be used when attending to them. The 
ignorance as to the danger of such shafts was the 
more remarkable, in that the point was raised in 
text-books, such as Unwin’s “ Machine Design,” 
where it was definitely stated that all acces- 
sible shafts should be fenced. The emery- 
wheel guard shown in Mr. Johnson’s paper, 
Fig. 5, was, in his opinion, insufficient to sto 
flying fragments in case of a burst wheel, thou 
in its general lines it resembled a pattern he 
frequently recommended; but the front should 
be tied down with rods on each side. More 
care was required in mounting wheels than was 
always taken. He knew of two accidents, one of 
which was fatal, due to the use of badly-mounted 
wheels. In one case the face of the wheel was 
slightly coned, so that the washer, which was flat, 
bore only near the centre of the wheel. A good 
plan was to start up new emery wheels during 
the meal hour, when then they could be easily run 
at a higher speed than was attainable during the 
working part of the day, and their safety would be 
thus tested. The guards shown by Mr. Johnson 
in his Fig. 4, for the shaft and belts, and 
those in his Figs. 10 and 14, he thought very 
good indeed. The change-wheel guards were 
a great improvement on those usually fitted. In 
practice these were often very heavy, and some- 
times several nuts had to be unscrewed before one 
could get at the change wheels ; as a consequence, 
the workman very soon dispensed with them. In 
Mr. Platt’s paper there were object-lessons for 
makers of other classes of machinery. That gentle- 
man had, however, stated that more protection was 
needed to employers against workmen who — 
to use the means of safety provided, but he re- 
minded Mr. Platt that, as matters stood, such care- 
less workmen could be proceeded against. With 
reference to the guard rails mentioned in Mr. 
Marshall’s paper, he would say that such rails 
should be at least 15 in. or 18 in. from the flywheel 
or other parts fenced, as, if nearer, a man falling 
against the rail would be liable to come in con- 
tact with the flywheel. In any case single rails 
were objectionable, as a man might easily fall 
underneath them; nor did he think that a 
rail could protect the crosshead guide, a close 
wire or metal casing alone being sufficient 
Mr. Marshall had made little mention of gas and 
oil engines, though these were more difficult to 
protect than steam engines ; since it was generally 
necessary to turn the flywheel by hand at starting, 
and there was not generally enough space to do 
this and use a rail guard. A good plan was to use 
a wire guard sliding on two uprights, just like a 
window-sash. He might add that in 1900 there 
were 75,000 accidents in the factories of the United 
Kingdom, and of these 25,000 were machinery 
accidents, arising mainly from a lack of fencing. 
The deaths numbered 400. It was gratifying to 
note that the Council of the Institution of 
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one factory in which a large number of power stamps 
were used, the manager had told him that the fitting 





Mechanical Engineers had taken up the subject, 
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as he thought engineers were the class best fitted 
to tackle the problem. 

At the conclusion of Mr. Ireland’s remarks, the 
President announced that it would be necessary to 
continue the discussion at a special meeting, to be 
held on Friday, April 4; but that as Mr. Mark H. 
Robinson—who was now present, and who wished 
to say a few words—could not attend on that date, 
he would ask him to speak before the meeting 
adjourned. 

r. Mark Robinson said, that whilst no one 
could fail to see the value of the suggestions brought 
forward, it was at the same time remarkable to note 
how small a portion of the general problem was 
dealt with in even the very detailed papers under 
discussion. Without entering into any question 
as to the justice or otherwise of recent legislation, 
it was certain that the latter had made the subject 
of the protection of workmen a matter which 
should be discussed. It had been his lot to plan 
and equip large works, and he had found that, quite 
apart from any higher motive, it was from a purely 
pecuniary point of view necessary to consider 
this question of safety from the very outset. 
It was not merely a question of fencing ma- 
chinery, but of laying out and managing the 
shops. A slippery floor, caused by spilt oil, 
might occasion an accident. Castings, due to lack 
of room, might be piled to a dangerous height, and, 
falling down, a man might get his foot crushed by 
them. Staircases and ladders were often steeper 
than was desirable, when it was remembered that 
men might have to carry heavy weights up or down 
them. Thus, in planning the factory mentioned, 
provision was made at the outset for a wooden 
bridge, access to which was gained by long flights 
of steps with 12-in. treads and 7-in. risers. Indoors 
this would probably have been safe, but being 
exposed to the weather, frost might render the 
steps slippery ; so that, on consideration, his firm 
had decided to alter the arrangement, providing 
intermediate landings, and cutting down the risers 
to6in. Employers, managers, and foremen must 
make a point of keeping questions of safety always 
in view. It was not suflicient to simply turn the 
fencing of the machinery over to an outside expert ; 
the users themselves must also pay constant atten- 
tion to the matter. 

At the conclusion of Mr. Robinson’s speech the 
meeting adjourned till Friday, April 4, when the 
discussion is to be resumed. In closing our present 
report, we may express our satisfaction that by the 
reading and discussion of the four papers above 
named an opportunity has been afforded of bringing 
together the makers and purchasers of engines and 
machinery and the representatives of the Factory 
Department of the Home Office for the interchange 
of views and experience. We can quite understand 
that in speaking at any public meeting our factory 
inspectors are bound not to say anything which can 
in any way be regarded as pledging their depart- 
ment to a particular line of action; at the same 
time, their experience is so great and varied that 
they can, if they will, give most valuable hints as 
to the practical methods of securing the ends they 
have in view, while they can also explain the 
reasons they have for advising the employment of 
certain safeguards, the desirability or necessity for 
which is often imperfectly understood by machinery 
users. We hope that at the adjourned discussion 
on April 4 the Home Office will be still further re- 








presented. 
NOTES. 
Twenty-SeveN Years’ Procress in Batr.esHir 
DesIen. 


Tue launch by the Princess of Wales at Chat- 
ham on Tuesday of the latest of our battleships, 
appropriately named Prince of Wales, recalls to 
the student of naval shipbuilding the last visit 
paid by an heir to the Throne to the same dock- 
‘emg. when in 1875 our Queen of to-day went with 

er consort to launch the Alexandra : and it is not 
without interest to glance at the progress of war- 
ship design within one generation. First, in offen- 
sive power we find that the modern ship carries 
four guns which each develop an energy of 39,843 
foot-tons, for they are of the Vickers type, and 
each may fire two 850-lb. projectiles per minute ; 
while the ship of but twenty-seven years ago 
had as her most powerful gun a weapon whose 
energy was little more than one-eighth of that of 
the modern piece, and penetrated at 1000 yards 
only 12 in. of wrought iron, as compared with 


36 in. now. Her broadside fire in a minute was 
only equal to about a ton of shot, as against the 
5 tons to-day. The Alexandra was the last of 
the broadside ships; in her case the guns at 
the forward end of the main deck, and those 
on the upper deck within the citadel, were fitted 
in recessed ports to give bow fire; but it ill- 
compared with the four 850-lb. and thirty 100-Ib. 
rojectiles that may be sent after a flying enemy 
y the Prince of Wales. In addition to the four 
50-ton guns in pairs within barbettes, this ship has 
twelve 6-in. quick-firers in casemates. As to 
defence, the 12-in. armour on the limited area of 
the broadside of the Alexandra could easily be 
erforated by the 6-in. gun of to-day; but the 
rince of Wales has a broadside belt, 9 in. thick 
for the most part, of quite double resisting power 
to that in the old ship. This belt is reduced in 
thickness to 7 in. towards the end, then to 5 in., 
and, finally, at the bow to 3 in. But we have 
described all this in our article on the Queen, 
launched a fortnight ago,* and our only purpose 
now is to suggest a comparison. As to speed, the 
Alexandra, which is a 15-knot ship, was a great 
step in advance in her day; the Prince of Wales 
is to go 18 knots. The Alexandra had oval boilers, 
working at 60-lb. pressure ; the new ship has water- 
tube boilers, giving steam at 300-lb. pressure. In 
her equipment she will also include submerged 
torpedo tubes, wireless telegraphy, electric gear 
for many purposes, and other apparatus unknown 
in the Alexandra, all tending to greater and 
more accurate fighting power, so that the fact 
that she costs twice as much as did the ship of 
the past generation brings its compensating advan- 
tages. 


Tue New Patent Br. 

Some very interesting statements were made by 
the deputation which called on Mr. Gerald Balfour 
last week, to enforce on him the necessity of insert- 
ing a clause in the new Patent Bill, compelling 
inventors to give a quid pro quo for their monopoly, 
by introducing into this country a new manufac- 
ture. The legislation of practically every important 
industrial nation, save that of our own country, has 

rovision to secure this, either directly or indirectly. 
n the United States, the high tariff serves towards 
this end; whilst in many other countries there are 
provisions in the patent law for voiding a patent if it 
isnot worked in that country. Mr. Ivan Levinstein, 
te whose energy and perseverance in bringing for- 
ward the matter the country is highly indebted, 
gave particulars of the hardships inflicted on our 
chemical industries by the present state of our 
patent laws. Publicists of all parties have referred 
to the enormous growth of the German chemical 
trade, and to our own decadence in this regard. 
Whilst giving our German friends every credit for 
the enterprise they have shown in establishing in- 
dustrial research laboratories, there can be little 
doubt that they have also benefited greatly 
by their patent legislation, which helps their 
traders enormously by making patents voidable 
if not worked} within the empire. Whilst this 
provision has had most effect in the chemical 
industries, it is interesting to note its operation in 
the machinery trade. A remarkable instance of 
this was brought forward by Mr. Joseph Lawrence, 
who stated that when the linotype machine was 
invented, fifteen yearsago, he endeavoured to obtain 
a license to manufacture in England. This was 
refused, and he could not obtain a compulsory 
license, since the American makers were pre- 
pared to fully supply the British market. As 
a consequence, he had to buy the British rights 
for 800,0001.; whilst owing to the provision 
of the German law as to the working of patents 
within the empire, the Germans were able to 
acquire the right of manufacture for a royalty of 
6 per cent. on the selling value of the machine, 
which royalty was to cease so soon as it amounted 
in the aggregate to 185,000/. Hence our German 
friends were able to buy similar rights for little 
more than one-fifth the amount required from 
the English company, and even then the pay- 
ment was spread over a period of several years. 
Several other instances of the hardships suffered 
by our industries were brought before Mr. Balfour 
by the deputation, but his reply proved most un- 
sympathetic, and it can only be hoped that the 
business men of the House of Commons will exert 
their influence, and compel the Board of Trade to 








* See page 318 ante. 





rise to its eo nee SE In Germany a patent 
is not necessarily void if it has not been worked, but 
it is voidable; that is to say, it may be voided unless 
it can be shown that the patentee has done his best 
to get manufacturers to take it up. In some other 
countries the patent becomes ipso facto void if not 
worked within a certain period; but to avoid 
hardship it has often been necessary for the authori- 
ties to accept as satisfactory very perfunctory 
methods of working. 


NationaL INDUSTRIAL EXHIBITION aT OSAKA 
In 1903. 


The progress made by the Japanese in industries 
of all kinds during the past thirty years has been 
very remarkable, and it is only natural that they 
should wish to have a display of specimens of their 
work in its various departments. It is just twenty- 
eight years ago since the first Japanese exhibition 
of an industrial nature was held in Kyoto, and 
those who visited it were very much interested and 
considerably amused with some of the examples 
which were shown. The purely Japanese part con- 
tained many valuable specimens of artistic work, 
but the attempts at products of western design 
were, as a rule, very crude and not infrequently con- 
sisted of very imperfect copies of imported articles. 
The impression was thus given that the Japanese 
were very clever at copying, but were wanting in 
originality. That impression was long in being 
dispelled, for comparatively few foreigners took the 
trouble really to find out what the Japanese were 
doing, and especially what education they were 
giving to the rising generation to fit them for the 
superintendence of modern industry. A number 
of exhibitions have since been held in different 
parts of Japan, each of which showed a marked 
advance over the one which preceded it. These, 
combined with the rapidly increasing number of 
articles of Western design, but Japanese manu- 
facture, to be found in the shops, and in the 
case of cotton goods, matches, and other manu- 
factures, of the large exportations to China and 
neighbouring countries, were all proof of the 
rapid development of Japanese industries. More- 
over, it was found that the younger generation 
were not content merely to copy foreign pro- 
ductions, but modified them to suit Japanese con- 
ditions, and in many cases displayed considerable 
originality in design and methods of manufacture. A 
great national industrial exhibition has been arranged 
by the Imperial Government of Japan to be held 
in Osaka, from March 1 until July 31, 1903. No 
doubt the exhibits which will be shown will be 
worthy of the occasion and will demonstrate the pro- 
gress which Japan has made in the different depart- 
ments of industry. Japan is now so easily reached 
that it is probable that many visitors will go to Osaka 
both from Europe and America to see for them- 
selves the evidences of Japanese industrial progress. 
The Exhibition will present some novel and interest- 
ing features never witnessed on similar occasions 
in the past, to one of which, in particular, the 
Japanese Government wishes to call the attention 
of foreign manufacturers and of the industrial 
public in general ; that is, the establishment of a 
special building for the samples of such articles 
produced or manufactured in foreign countries as 
may be of value for purposes of comparison or re- 
ference in the way of industrial improvement. 
The — object aimed at is thereby to 
afford the Japanese manufacturers an  oppor- 
tunity of studying the latest products of Western 
invention with a view to the improvement of 
Japanese industries. But at the same time it will 
be observed that the establishment of the building 
in question offers to foreign manufacturers a rare 
opportunity for exploiting the rapidly developing 
markets of the whole Far East, for the coming 
Exhibition is sure to attract, besides millions of 
Japanese, large crowds of visitors from the Con- 
tinental countries of Asia. The complete list of 
regulations concerning the foreign samples building 
of the Exhibition may be seen on application to 
the Commercial Intelligence branch of the Board 
of Trade, 50, Parliament-street, London, S.W., 
any day between the hours of 10 a.m. and 5 P.M. 





Tur Suez Canat.—The transit revenue of the Suez 
Canal Company in February amounted to 332,400/., 28 
compared with 300,800/. in February, 1901, and 278,400/. 
in February, 1900. The aggregate collection in the first 
two months of this year was 683, 3210. as COM! wi 
627,120/. in the corresponding iod of 1901, and 
546,313. in the corresponding puted of 1900, 
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ENGINES FOR HIGH-SPEED VESSELS. 
To THE EpiTor oF ENGINEERING. 

Sir,—In a paper read at the meeting of the Institution 
of Engineers and Shipbuilders in Scotland on “The 
Marine Steam Turbine and its Application to Fast 
Vessels,” the Hon. C. A. Parsons said that the large and 
increasing amount of horse-power and the greater size 
and speed of the modern engines tended towards some 
form which shall be light, capable, perfect balancing, 
and economical in speed. This statement appears quite 
correct, atleast for marine steam engines, which appear 
to have reached the last stage of development, when 
further improvements in lightness, economy, compact- 
ness, simplicity of organism, and balancing seem scarcely 


ible. 

Judging from the results that Mr. Parsons has already 
achieved, there is little doubt that his turbo-motors will 
bein the near future one, at least, of the new best forms 
of marine propelling engines. In fact, Parsons’ turbo- 
motors have proved their high efficiency both in dynamo, 
in torpedo-boats, and in ship, driving. Their great light- 
ness and compactness, their perfect balance, and their 
simplicity of organism and working are precisely the 

uirements sought for in modern marine propulsion. 
Unfortunately, their efficiency goes parallel with quick 
running, when the steam is allowed to impart all its 
kinetic energy to the revolving blades. At lower speeds 
the efficiency is much less and cannot be compared, it 
seems, with that of. reciprocating engines. oreover, 
turbo-motors run always in one direction, therefore on 
board ships where the propelling engines must be capable 
of reversing their motion, another turbo-motor is required 
for running backwards, and which when the ship is going 
ahead is dragged idle all the time by the propelling motor, 
the latter being: in its turn dragged idle by the former 
when reversing occurs. 

These drawbacks, which are common to all kinds of 
turbo-motors, are not of great importance in the case of 
mercantile ships which are continuously working at their 
normal speed. A most successful application of the 
system has already been made on the passenger steamer 
King Edward, and I have little doubt that many other 
applications, equally successful, will follow in rapid 
succession. 

On the other hand, the said drawbacks ap a hind- 
rance to the development of the system for Navy ships, 
in which efficiency at cruising speed is of aggre 
importance; successive improvements in the present 
types of turbo-motors may possibly remove the said in- 
conveniences. Mr. Parsons, in his lecture above referred 
to, has already suggested a means to avoid, to a certain 
extent at least, these difficulties. Speaking on the point, 
hesaid: ‘‘ At cruising speed the revolutions of the turbines 
fall within the limits of speed of small reciprocating 
engines. Therefore such small reciprocating engines 
would be fitted and coupled to the main turbines and 
worked in conjunction with them. 

“These small triple - expansion reciprocating engines 
would take the steam direct from the boilers and expand 
itdown to about atmospheric pressure, when it would 
om to the high-pressure turbine, and thence through the 
low-pressure turbines to the condensers. When somewhat 
higher speed and power be required, the speed of revolu- 
tions rising beyond the limits a for reciprocating 
engines, the stop valves would be closed, the reciprocating 
engines would be disconnected, and then the turbines 
alone would drive the vessel.” 

This pen schemed as it is by such an eminent autho- 
rity, will certainly be practical, but, pending experience, 
itdoes not appear to he free from inconvenience ; as the 
small reciprocating engines in large ships, at least re- 
quiring from 2000 to 3000 indicated horse-power at cruis- 
ing speed, cannot be very small, while room and weight 
must be provided for the reciprocating engines which are 
not utilised for the exertion of high powers, they being 
then left idle. 

In favour of the plan, it may be said that it leaves the 
turbine system in its integrity for the most important 
duty of the propelling machinery, and this certainly is a 
oye of great importance ; but the plan suggested cannot 
e the only one convenient, involving as ib does, auxi- 
liary turbines for reversing, which run idle all the time 
when going ahead, and auxiliary triple-expansion engines 
which are idle when the machinery is doing its best per- 
formance. Now, it seems to me that having recourse to 
triple-expansion reciprocating engines, another combina- 
tion is feasible which, in my opinion, is free from the 
drawback of all a motors above mentioned. 

_My plan involves the adoption of three or more 
lines of propeller shafting as in the “typical turbine- 
propelling machinery,” and it is simply to use a combi- 
nation of reciprocating engines and turbo-motors as main 
propelling machinery, the reciprocating rs 3 es workin 
in conjunction with the turbo-motor at full speeds, an 
Working alone at cruising speeds. With this combination 
all auxiliary reciprocating engines and turbo-motors and 
couplings for reversing and for economical cruising are 
dispensed with, and the advantages of the two systems 
are fully utilised to the greatest extent.| 

The idea that suggests itself to me is to adopt a seb of 
reciprocating engines for working a central screw pro- 
ee, and two - more nares of re agate for vomine 

rew propellers, the sets being used together at 

fll peed pit g ioge 
Procating engine being at work at cruising speeds, 
oe dk side propellers and their turbo-motors, when running 
idle, offer scarcely any friction, so that at cruising speeds 
ir shaftings do not need connecting and disconnecting, 
88 1s the case in triple-screw ships with ordinary reci- 

Procating engines. 

Pat Tnative arrangements of course, possible ; for 
srance, in highly-powered ships, instead of one main 
Feciprocating propelling engine working a central screw 


only the central screw propeller with its | 








shafting, two smaller main reciprocating engines acting 
independently on two twin-screw inner shaftings will, 
with advantage, be referred to. 

In both cases at cruising speed the main reciprocating 
orc agare, engines would work alone, their shaftings only 

ing at work, the shaftings of the turbo-motor running 
idle at the time. 

With four lines of shafting the disposition of the 
engines might, in some cases with convenience, be re- 
versed, the central screw propellers being acted upon by 
the main turbines, and the side one by the main recipro- 
cating engines. 

At cruising speed, the only engines working being the 
reciprocating engines, economy of steam consumption 
would be secured, and reversing would be done without 
having recourse to any auxiliary engine for the purpose. 

At full speed, with all the engines working, reversing 
would be done by stopping the turbine engines and 
reversing the reciprocating engines, and here also the 
necessity of an auxiliary engine for the purpore would be 
dispensed with. 

he reciprocating engines need not work only one screw 
on their shafting, but may, if considered desirable, work 
two or more, as it is the case with the turbine engines. 
Even in the ordinary case of ships driven by reciproca- 
ting engines, multiple screw propellers on the same shaft- 
ing may with advantage be resorted to. 

Such a course would allow a greater speed of rotation of 
the engines, which might lead to further economy of 
weight and fuel, notwithstanding the increased number 
of cylinders and moving parts that would be required to 
keep down the inertia strains due to the greater speed of 
rotation. 

At cruising speed the propellers of the turbine motors 
may be left dragging freely ; or, better, to avoid a dragging 
resistance, they may be caused to revolve by ing some 
steam from the low-pressure receivers of the main re- 
ciprocating engines into the turbines when the ship is 
going ahead. 

For this purpose a suitable valve would be fitted to the 
low-pressure receivers of each main pe cero | engine 

i 


connected with a pipe leading to the steam turbine, the 
said valve being connected to the reversing r of the 
reciprocating engine in such manner that it will be closed 


when the engine is reversed for going astern. The said 
steam pipe would also be fitted with an ordinary hand- 
regulating stop-valve for the purpose of controlling the 
admission of steam from the receivers to the turbines, 
according to the speed of the ship, and also to enable 
steam to be shut off altogether when the turbines are 
taking their supply direct from the main boilers. 

am, Sir, your obedient servant, 


Sestri Ponente, Italy. Nasor Soniant. 








THE VIBRATION ON THE CENTRAL 
LONDON RAILWAY. 
To THE Eprror oF ENGINEERING. 

Srr,—At the end of my letter on this subject your 
printer has made me say compound instead of confused 
tremor, which, I think, more accurately expresses the 
state of things. A masonry tunnel is incapable of a 
rbythmical transverse vibration such as is possible (un- 
avoidable) in a continuous metallic tube. The moral 
would seem to be that the tube should not be ‘‘con- 
tinuous ” in the technical sense of the term. The socket 
pipe cannot vibrate like the flanged _ But would it 
not be better to omit the metallic lining (or casing) 
altogether ? 

Yours truly, 
W. B. Coventry. 
Broad Sanctuary Chambers, Westminster, 8. W., 
March 24, 1902. 





SUBTERRANEAN PRESSURES. 
To THE EDITOR OF ENGINEERING. 

Sir,—With reference to the letter of ‘‘ Tellus” in your 
issue of March 7, I would point out that no correction 
for centrifugal force is required, provided it is under- 
stood that the ‘‘ weight of a cubic foot at the surface of 
the earth,” in my previous argument, is taken at the 
place where the investigation is being made, or other 
place of the same latitude. One must not take the weight 
of a cubic foot at Spitzbergen, and apply it to reasoning 
connected with subterranean pressures at Timbuctoo. 

For, the centrifugal force of a given mass revolving at 
@ given angular rate is directly proportional to its dis- 


tance from the axis of revolution, being a2; m being 


mass, v linear velocity, and r distance from axis. Since 
v is proportional to 7, this expression is proportional 


to a” or to r simply. 


a 

And I have shown in my last letter that the attraction 
of gravitation, supposing the earth to be homogeneous, 
varies as the distance from the centre. 

Therefore, if a pyramid, such as I considered in that 
letter, be taken, baving a small vertical angle at the 
centre of the earth, and its base at any place on the 
equator, every cubic foot in it (supposing it homogeneous), 
whether near to or far from the centre, loses by centrifugal 
force the same peer of the weight which it would 
have if the earth were not revolving. 

And since the ‘‘ weight of a cubic foot at the surface,” 
that is, the unit from which the whole weight of the 
frustum of the — is deduced, is taken under the 
conditions which actually exist, and is not what it would 
be if the earth were at rest, it is clear that the correction 
for centrifugal force is already supplied for the whole 
frustum. 

And if, instead of taking the base of the pyramid on the 





equator, we take it at any latitude, then the distance of 
any point from the axis of revolution, though no longer 
equal to its distance from the centre of the earth, is 
strictly proportional to it (by similar triangles). ‘And 80 
in this case also, every cubic foot loses the same percentage 
of the weight which it would have if the earth were not 
revolving, although that percentage is less than in the case 
of the pyramid with its base on the equator; the per- 
centage of loss of weight in the two cases being clearly as 
the cosine of the angle of latitude to unity. 

The centrifugal force at the equator is only in round 
numbers s}ath of the ferce of gravitation, and this is pro- 
bably a much less error that involved in any estimate as 
to the mean density of the earth, or in the supposition 
that it is homogeneous. 

Your obedient servant, 
C. A, MaTTHEY. 

15, Rue Basseinaya, Kieff, February 28, 

March 13, 1902. 





COUPLINGS AND DRAUGHT GEAR. 
To THE Eprror or ENGINEERING. 

S1r,—In ENGINEERING of Friday, the 7th inst., there ap- 
— a statement concerning 12 months’ failures of friction 

raught gear on a single railway in the United States, in 
the course of which 134 failures occurred with forei 
cars, and 14 with the cars of the railway in question, the 
latter eg bo eggere well omnes. 

It is, I believe, well known that failures of private 
wagon stock draw-gear in this country far exceeds those 
occurring to wagons of railways, and i will, I believe, be 
found that certain railways concerning their own wagon 
stock are in this far worse than others. 

_The Board of Trade returns for the last four years only 
give an average of 15 failures of couplings per annum for 
the whole of the United oy may. and I think I am 
correct in saying that railways have only to return failures 
of couplings where an accident results therefrom, the 
haulage of heavier trains and the now increasing use of 
heavier engines renders the most complete information on 
this subject of great importance to the railways them- 


selves, 

It should not be difficult for the railways of this country 
to upon a given form to be filled up in every case 
of draw-gear breakdown or failure occurring on their 
system, and have a report sent in to the Railway Associa- 
tion quarterly, half-yearly, and annually by every rail- 
way without exception. 

ge the following will give point to this communi- 
cation. Testing my automatic couplings, I pub wagons 
fitted with them into a train of wagons, three being next 
the engine and two next the brake-van, and I then 
entered on a series of tests of running the train backw 
briskly down an incline, and suddenly putting on the 
engine brake. Ten spare coupling chains were taken by 
me in case of break with my own couplers, or of either of 
the other wagons. One by one as I increased the throw- 
off, ten sets of coupling chains successively parted be- 
tween the ordinarily fitted wagons; not a single one of 
my own couplers eras way, nor did the train once part 
between wagons fitted with my automatic couplings. 

Tam, &c., 
: T. A. BROCKELBANK. 
35, Queen Victoria-street, London, E.C., 

March 12, 1902. 





THE KEW COWL TESTS. 
To THe Eprror or ENGINEERING. 

Srr,—I am flooded with numerous pamphlets rc the 
Kew Cowl Committee tests, I presume because my humble 
name has been mentioned in the report published by the 
Sanitary Institute. 

I wish to state that I do not agree with all the abuse 
that has been heaped upon the late Mr. Rogers Field, at 
the same time Mr. Rogers Field and — were not in 
accord as to how the experiments should be conducted or 
tabulated ; hence my early departure as an assistant from 
his active efforts to unravel the mysteries of ventilation. 
I must explain that it was purely an accident that I 
became connected with these experiments, and that both 
before and after my leaving Mr, Field, others were hard 
at work on the numerous problems, and did their duty 
conscientiously under orders received. 

Although the methods of testing were undoubtedly 
defective, I am sure that at some future date someone 
with ample time and funds will thank the Sanitary 
Institute and Mr. Rogers Field for so large a number of 
recorded experiments. The subject is a most difficult 
one, at the same time a very important one, and should 
not soe cried down by interested manufacturers of 
cow 

Did you ever know a man who invented a pump for 
water or for air without declaring it the most efficient 
and economic in the market? é 

After wading through over 2000 experiments of Mr. 
Rogers Field’s, I soon saw that the subject had a wider 
range—i.¢., the flow of air across such tubes and finials 
must follow some laws at present difficult to grasp, but 
once mastered would also apply to river and harbour 
mouths, &c. be: 

I quite agree with some critics that the tests were 
made on too small a scale, and, I may add, without proper 
precautions from a scientific standpoint; at the same time, 
to class them as totally valueless, is at once rash and un- 
grateful. Noman could have been more serious in his 
work than Mr. Rogers Field, and I am surprised no one 
has so far spoken a good word for him. 

Yours faithfully, 


A. W. ACKERMANN, 
Cape Town, March 1, 1902. 
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MISCELLANEA. 

THE traffic receipts for the week ending March 16, on 
thirty-three of the principal lines of the United Kingdom. 
amounted to 1,748,818/., which was earned on 20,1143 
miles. For the corresponding week in 1901 the receipts 
of the same lines amounted to 1,698,920/., with 19,9824 
miles open. There was thus an increase of 49,898. in the 
receipts, and an increase of 131} in the mileage. 


The Leviathan, armoured cruiser, built and engined by 
Messrs. John Brown and Co., Clydebank, arrived at 
Portsmouth on the 23rd inst. Leaving the Clyde at nine 
o’clock on the 22nd inst., she proceeded under easy steam 
the whole way, and arrived at Spithead at three o’clock 
in the afternoon, thus covering the 570 miles in thirty 
hours, giving a - rr of 19 knots. Com. Le Marchant 
was in command during the trip. The Good Hope, 
Drake, and Leviathan, being three of the four 14 000-ton 
armoured cruisera, are now at Portsmouth, where they 
will bs completed for sea. 

A number of experiments on concrete beams reinforced 
with steel on the Monier system are described in a recent 
issue of Le Génie Civil, by Mr. A. L. Sanders. The 
beams were all 2.20 metres (7.22 ft.) in length, and were 
uniformly 100 centimetres (3.94 in.) deep, the width 
varying in different instances from 6.3 in. up to 


7.48 in. They rested during the tests on supports | Pregaa 


2 metres (6.56 ft.) apart. Different concrete mixtures 
were tried, the richest consisting of 1 part of cement to 2 
of river sand, and the poorest of 1 ne of cement to 3 of 
sand and 3 of gravel. The steel bars were placed just 
beneath the tension surface of the beam and were .354 in. 
in diameter. The test loads were applied centrally and 
failure always took place by crushing, even when the total 
amount of metal used was only one-eightieth the total 
volume of the beam. 


From official returns it appears that — the year 
1901 there were 523 strikes in France, of which three 
remained unsettled at the date of the report. In the 
remaining 520 disputes, 111,200 employés were affected. 
In the previous year the strikes numbered 902 and in- 
volved 222,714 workers ; whilst the a 
figures for 1899 were 740 strikes and 176,821 hands. Out 
of last year’s total the men succeeded wholly in 114 cases 
and partially in 194; whilst 212 strikes failed, amongst 
them that of the dockers at Marseilles, which, includin 
the numbers who took part in sympathetic strikes, affec 
23,080. Many of the disputes were merely local, involving 
ao large number of hands, but eight of the strikes affected in 
the aggregate a total of 42,000 men. These were the dockers’ 
strike at Marseilles, already mentioned, the miners’ strike 
at Montceau, the pottery hands at Vierzon, the masons at 
Grenoble and Toulouse, the quarrymen at rey) the 
moulders at Montlugon, and the miners of the ‘‘ Nord” 
and the ‘‘ Pas-de-Calais.” Three hundred and thirty of 
the strikes lasted less than eight days, and sixty-three 
only one or two days ; but five lasted more than 100 days, 
the longest being that of the moulders of Montlugon, 
which lasted 156 days. 


Considerable progress has lately been made by the 
United States Navy Department in the direction of 
atendasing. guns of larger calibre and | muzzle 
velocity. Theadvance applies to ordnance of all calibres, 
and an increase of weight results from the adoption by 
both the Army and Navy departments of nitro-cellulose 
powder, from which all nitro-glycerine is excluded. In 
a gun of 50 calibres the use of the new explosive causes 
the charge to approximate in weight to half that of the 
projectile. The initial velocity is much increased, and 
with the 5-in. 50 calibre gun a rate of 3380 foot-seconds 
has been recorded, with a pressure of 16.43 tons. The 
service velocity of this particular gun is 2900 fb. 
An interesting development is the use of 7-in. hard- 
faced armour-plates, instead of 6-in. plates for the 
casemates of battleships, which has led to the introduc- 
tion of a 7-in. gun. This latter gun, of 45 calibres, has a 
rojectile of 165 lb. weight and a muzzle velocity of 
b900 ft. Ib was not adopted until after much discussion, 
for many officers favoured an 8-in. gun as the next 
superior to the 6-in. gun. The latter has a projectile of 
250 lb., with a velocity of 2800 foot-seconds, but it was 
rejected owing to the difficulty of mounting it on a ship’s 
broadside, owing to the limited space between decks. 


A large number of sxpsriments have been made in 
France on the amount o/ pstrol required per ton-mile by 
different makes of motor cars. In wpe the amount 
needed is proportionately greater for light cars, the best 
efficiency being noted with cars weighing about 1 ton. The 
results obtained in one of the most careful of these trials 
showed that on a run of 62 miles, with voiturettes weigh- 
ing 5 cwt. to 6 cwb., the consumption was from 3.47 oz. 
to 6.15 cz, per ton-mile. With light voitures weighing 
from 6 cwt. up to 1 ton, the consumption was from 
2.61 oz. per ton-mile up to 3.32 oz. per mile, and with 
two voitures each weighing about 1 ton, the con- 
sumption in the one case wa; 2.06 oz. per ton-mile, and 
in the other 2.8 oz. per ton-mile. The heavy voitures 
weighing from 14 tons up to 2 tons did not do as well, 
the best result being a consumption of 3.17 oz. per ton-mile 
and the worst 3.34. With a couple of motor vans, which 
did not run the whole distance, the figures registered 
were 2.94 oz. per ton-mile for a car wage 2.89 tons, and 
4.88 ox. vg ton-mile for a lighter van weighing 1.84 tons. 
Since the competing cars used different qualities of 
essence, ranging in —— gravity from 0.80 to 0.716, 
it seems fairer to give the consumption by weight as above 
rather than that by volume. 

Some interesting particulars of the electric tramway 
system of > ag in a recent issue of the Street 
Railway Journal by Mr. H. Veliguth. The lines are 


owned by a company whose concession expires in 1922, 





at which time the buildings and permanent way pass into 
the hands of the city authority. In addition to this the 
company hand over to the latter 1 pfennig for each pas- 
senger carried, which amounts to about 9 per cent. of 
gross receipts, and a sum of 5 per cent. on all season 
tickets sold, and moreover the city has a right 
to participate in the surplus profits left, after pay- 
ing a dividend of 6 per cent. to the shareholders. 
The total length of the lines operated by the company is 
about 113 mi The track is laid with steel rails weigh- 
ing about 105 Ib. per yard, and having a groove which in 
general is 1} in. wide and 1} in. deep. The outer rails 
of the curves below 246 ft. radius have, however, grooves 
only ,7, in. deep, so that in rounding curves the car rides 
on the flanges of the outer wheels. This device is found 
to equalise the wear on the treads and flanges of the 
tyres, and to facilitate the p: of the cars round the 
curves, Fayed of the rails being necessary at these 
points. e trolley wire used in the suburbs is .32 in. in 
diameter, but in the city a wire having a figure of 8 section 
been used, and lately a somewhat heavier wire, re- 
sembling in section a rectangle rounded at its corners. 


On Thursday evening, March 20, the Union Electrical 
Company, Limited, gave at their offices, 151, Queen 
Victoria-stree' E.6., a demonstration of the properties 
of their new ‘‘ Flame” arc lamp. In this lamp carbons im- 
ted with certain salts are . Asacol uence, 
a long arc is obtained, the light of which is less shielded 
by the crater than is the case with the short arcs com- 
monly employed. The tip of the upper carbon is sur- 
rounded by a shallow cup of porcelain, which not only 
reflects light, but also tends to maintain constant the 
temperature round the arc, and to obstruct the flow 
of oxygen to the carbons. In this hy A the light is 
steadied and the rate of consumption of the carbons re- 
duced. The lamps shown were being run four in series 
from the public supply, which was on the continuous-cur- 
rent system ; but the iamps are also made to work with 
alternating currents. The company have given us the 
following figures, as showing the relative efficiency of 
these flame lamps and those of the ordinary type : 





| | 
|Mean Hemispherical Candle-Power. 





Strength of Kind of 
Current in Current. |——--———;-—-—— 
a. Flame Lamp. | Open Arc Lamp. 
7 Continuous 1320 610 
9 fe 1700 895 
12 e | 2125 1365 
12 Alternating | 1064 410 
15 o | 1550 | 550 
18 2 | 1883 | 680 





The electromotive force at the lamp terminals was 43 
volts with the flame lamp using continuous currents, 
and 34 volts using alternating. The corresponding figures 
for the open arc were 41 and 29 volts respectively. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 22nd inst., the first-class cruiser 
Lancaster was successfully launched from the shipyard 
of Messrs. Armstrong, Whitworth, and Co., Elswick, 
Newcastle-on-Tyne, for His Majesty’s Government. The 
Lancaster, which belongs to the County class, which 
has er Se described in ENGINEERING, was laid 
down on ch 4, 1901. The machinery for the cruiser 
is being constructed by Messrs. Hawthorn, Leslie, and 
Co., Newcastle, and will develop 22,000 indicated horse- 
power. It comprises two sets of four-cylinder triple- 
expansion hn py using steam at 250 lb. pressure. 
Steam is raised by 31 Belleville boilers and economisers, 
which provide steam also for the various auxiliary 
machinery. Four sets of dynamos are fitted with direct- 
acting compound nes for lighting, &c. The dynamos 
are of the multi-polar type, supplying a direct current 
of 500 amperes at 100 volts pressure. There are also steam 
steering engines, electric boat-hoist, four distilling evapo- 
— air-compressing machinery, and ice-making ma- 
chines. 





The new twin-screw steamer Newark Castle, built for 
the Union-Castle Steamship Company, Limited, was 
launched on Saturday, the 22nd inst., by Messrs. Barclay, 
Curle, and Co., Limited, Whiteinch. The vessel is one 
of the company’s new type, built for the New York to 
the Cape trade, and sister ship to the Cawdor Castle, 
launched at the end of last year. She is fitted so that 
three or four hundred emigrants can be accommodated at 
the shortest notice; in addition to which permanent 
accommodation for a limited number of first-class pas- 
sengers, and about 80 third-class passengers is peouiiied: 
Her dimensions are 430 ft. length over all; beam 51 ft. 3in.; 
and depth to shelter deck, 38 ft. 9 in.; with a gross tonnage 
of about 5600. After the launch the vessel was towed to 
the harbour to receive her machinery, which has been 
constructed by the builders, and consists of two sets of 
triple-expansion engines and four large single-ended 
boilers, fitted with Howden’s forced draught, capable of 
developing about 4200 indicated horse- power; it is 
expected to give a speed of about 14 knots on trial trip. 


Messrs. Caird and Co., Greenock, on Saturday, the 
22nd inst., launched a finely-modelled twin-screw steam- 
ship of 6000 tons for the Pacific Steam Navigation 
Company’s trade in the West Coast of South America. 
The dimensions are: Length, 418 ft. ; breadth, 52 ft. ; 
and depth, 36 ft. 9 in. She is designed to carry 130 
saloon and 200 third-class passengers. The builders will 
supply oye ey ines of 5000 indicated horse- 
power. ‘The steamer is fitted with orlop, lower, and 
main decks, with spar and promenade decks above, 








and has, in addition, a double cellular bottom for 
aft. First saloon cabins and accommodation for = 
officers are fitted up on the spar deck, while on the 
 roecaeree deck there is & commodious dining-saloon 
ecorated by Signor Cambi, of Siena. The setial hall is 
embellished iu white and gold, with paintings. On the 
promenade deck there is also a nicely Rtted up smoking. 
room in oak, and over it and the social hall ere hand- 
—_ cupolas in stained glass. The vessel was named 
exico. 





There was launched on Saturday, the 22nd inst., from 
the shipyard of ohn Brown and Co., Limited, 
Clydebank, a paddle steamer, built to the order of the 
British Admiralty. Her dimensions are: Length, 144 ft.; 
breadth, 27 ft. 3in.; depth moulded, 15 ft. 9 in.; while 
her machinery be of 1250 horse-power. The vessel ig 
called H.M.S. Energetic. 


The Széll Kaélm4n, which has been built by Messrs, 
Wigham-Richardson and Co., Limited, at their Neptune 
Works, Newcastle-on-Tyne, for the Royal Hungarian 
Steam Navigation Company “‘ Adria,” Limited, of Buda. 
pest and Fiume, went for « trial trip off the coast on 
Monday, the 24th inst. The steamer is 375 ft. in length 
by 48ft. beam. The engines are of the three-crank triple- 
expansion type, and they with the boilers have also been 
built by Messrs. Wigham-Richardson and Co., Limited, 
The trial proved satisfactory. 


_ On Tuesday, the 25th inst., the Tyne Iron Shipbuild- 
ing Company, Limited, of Willington Quay-on-Tyne, 
launched a steel screw steamer, built to the order of the 
Adelaide Steamship Company, Limited, of Australia, 
and of the following dimensions—viz. : Length, 326 ft. ; 
breadth, 45 ft.; depth, 23 ft. (moulded). The engines, 
which are to be supplied by the Wallsend Slipway and 
prim greseigg 3 Company, Limited, are of the triple.expan- 
sion type, having cylinders 23 in., 38 in., ond 61 in. in 
diameter by 42 in. stroke, and working ata pressure of 
180 lb. The vessel was named the Dilkera. 








H.M.S. Prince of Wales, twin-screw, first-class bar- 
bette battleship, was launched on Tuesday, the 25th 
inst. The particulars are: 


Length between perpendiculars 400 ft. 
Breadth, extreme se es a 
Draught of water ... Forward, 26 fo. 3in.; 
afb, 27 ft. 3 in. 
Displacement = 15,000 tons 
Engines... “es sap ... Inverted, triple- 
expansion 
Boilers Si si on ... 20 in number, 
Belleville type 
Indicated horse- power of engines , 000 
= ies os ae 18 knots 
ker of engines... ... Greenock Foundr, 
Company 
Coal stowage oe eee 1920 tons 
Complement (exclusive of admi- 
ral and staff) ... ast sie 781 
Armament : 


Four 12-in. breech-loading 50-ton wire guns ; twelve 
6-in. ‘ breech-loading guns; sixteen 12-pounder 
12 cwt. guns; six 3.pounder Hotchkiss guns ; two 
12-pounder 8-cwt. ; eight .303-in. Maxims ; torpedo 
tubes (submerged), four; number of torpedoes— 
eighteen 18-in. ; six 14-in. 

Armour : 

On sides, 9in., 7 in., 5in., and 3 in, ; on bulkheads, 
12in., 10 in., and 9 in. ; on barbettes, 12 in., 8 in., 
and 6 in.; casemates, 6in.; fore conning-tower, 
14 in. ; communication tube, 8 in. ; after conning- 
tower, 3 in.; communication tube, 3 in. ; 12-in. 
gun shield, 10 in. and 8 in. ; roof and floor, 3 in. ; 
protective plating on bows, 2 in. 

Protective Deck-Plating : 

Main deck, two thicknesses of 1 in. fore end of 
armour ; bulkhead amidships, two thicknesses of 
# in. forward ; middle deck, two thicknesses of Zin. 
from armour bulkhead to fore side of barbette, 
and two thicknesses of 1 in. on slope to lower deck. 
Slope over main machinery compartment, two 
thicknesses of 1 in. ; lower deck, two thicknesses of 
4 in. from slope to stem forward ; and two thick- 
nesses of 1 in. and 14 in. abaft “A” bulkhead. 

First keel-plate laid, h 20, 1901. 

Weight of hull when launched, 5000 tons. 





The trial trip of two new steam tugs took placa last 
week on the Thames. They were built and engined by 
Mr. Edward Hayes, of Stony Stratford. Their length 
over all is 51 ft. by about 11 ft, over all in width. They 
are strongly steel plated, and made — to take 
the ground, and constructed principally for great towing 
power and sea-going qualities; the contract) speed was 
about 10 miles ; both vessels, however, exceeded this ; the 
first one tried on Tuesday, March 18, made a mean 8 
of about 11 miles; the second me, wind on Thursday, 
March 20, attained a speed of 11.65. The engines gave 
a very good result, and there were no hot bearings or 
trouble of me description. The towing power for engines 
having cylinders 8 in. and 16 in. in diameter by 10 in. 
stroke is excellent, as the little vessel towed some twelve 
heavy Thames barges freely into dock. They are built _ 
to the order of Messrs. Forwood Brothers and Co., of 
Morocco House, St, Mary Axe, London, E.C. 





Tur Nortu German Liorp.—The North German Lloyd 
is extending its Cuban steamship service to Mexico, 
The steamers willcall at Vera Crozand Tampico. 
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SAFETY TURNING GEAR 


YY, INDUSTRIAL NOTES. 


THE question of old-age pensions came before the 
i House of Commons on Wednesday in last week, when 
1 a Bill for that object, on limited lines, was carried 
(rest) = without ; a om Bef Ne. Green, who had 
charge of the Bill, explai that it was meant to 

SAFETY LUBRICATOR FOR WALL BOX BEARING. pro abe, Prscwtins a 3 P prow tia yo Aap nny sor 

intended to interfere with friendly societies, or other 
societies which promoted thrift, or to dry up the 
sources of benevolent assistance on the part of the 
wealthy. The pensioners under the Bill were not to 
be stigmatised as ore and were not to suffer any 
litical or other disability by reason of such pension. 

t was not intended to provide universal pensions. i 
The measure only applied to England, Wales, and 
Ireland ; Scotland was excluded, because the difference 
in administration rendered it difficult, if not impos- 
sible, to include that part of Great Britain in the Bin, 
r. | Boards of guardians are to administer the provisions 
of the Bill, and the amounts are to be from 5s,—the 
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minimum—to 7s. per week—the maximum. It is 
estimated that the scheme will cost ten millions 
sterling annually, if carried at once, to be increased 
to twelve millions by the year 1911. The amount was 
to be raised by the Treasury and by the local authori- 
ties equally. The age at which the pension is to be 
granted is 65. Although boards of guardians are to 
be the administrative authority, the work is to be 
done independently by a Pension Committee, to be 
quite apart from the poor-law organisation, in whose 
hands are to be the full and complete control. The 
above outline of the Bill is sufficient to indicate its 
character and the mode of its operation. It is to be 
State aid, under certain conditions, without exactin 
a direct payment from those intended to be benefite 
thereby. 

Mr. Channing moved, and Mr. Broadhurst seconded, 
an amendment to the effect that old-age pensions 
should be universal, and wholly independent of the 
poor law authorities or its machinery. But the amend- 
ment was withdrawn after some speeches were made 
thereon. Mr. Long, on behalf of the Government, 
stated that the promoters must not look to the Govern- 
ment to provide the financial assistance requisite to 
carry out the provisions of the Bill. Nevertheless, the 
Bill was allowed to pass the second reading, which is 
equivalent to an endorsement of the principle of the 
Bill. The proposer and seconder gave a qualified 
support to the measure, as an instalment in the direc- 
tion of old-age pensions. It would appear that this 
scheme, if carried, or any other scheme proposed, 
would not greatly lessen the cost of poor-law relief, so 
that the expenditure for old-age pensions would be in 
addition to, not as a substitute for, parish relief. The 
problem of poverty is not solved, only the fringe of it 
touched, by State pensions. Surely, then, it is neces- 
sary to overhaul the whole system of poor-law relief, 
with all its costly machinery, its disqualifications, and 
its inadequate results. The right end to begin with 
is the children—the offsprin, - #8 pauper class. Some 
who drift into pauperism by misfortune, ill-health, 
temporary lack of employment, or other adversity, 
oaks bo rescued if timely aid were at hand. It is 
evident from the debate alluded to, and from the 
investigations made by experts, that old-age pensions, 
if finally agreed upon, must be apart from the poor 
law, and will have to be treated as a separate subject. 
No one will deny that the idea of providing for old age 
is a grand one; and all sympathetic natures will 
rejoice if some workable scheme could be carried to 
provide for all who have borne the burden and heat of 


the day. 





The annual conference of friendly societies took 

lace in Manchester last week, and was well attended. 

he Lord Mayor of the City gave the delegates a 
hearty welcome, and entertained them at dinner in 
the Town Hall. The conference was instituted in 1887, 
and at the first conference 1,928,000 members were 
represented ; the accumulated capital of the societies 
being 13,000,0002. On this occasion the societies re- 
presented had 3,670,798 members, and an accumulated 
capital of 26,522,864. The conference dealt with the 
various measures before Parliament, and their fate. 
The Outdoor Relief (Friendly Societies) Bill passed all 
its stages in the House of Commons, and was sent to 
the House of Lords. In the latter it passed all the 
stages up to the third reading, when it was defeated. 
The report states that the agents attributed the final 
result to the action of the Charity Organisation Society. 
The conference severely condemned the action of the 
House of Lords for penalising members of friendly 
societiss because they are thrifty. A resolution was 
passed in favour of ing the ‘‘Shop Clubs Bill” 
this session, and urging the Government to support 
it, being non-political, The Friendly Societies Dis- 
qualification Bill dealt with the franchise, and it was 
reported that there was little chance of its passing at 
present. On the question of supporting the Congress 
on Tuberculosis, it was decided to take action as re- 
commended, and Mr. W. J. Bunn reported that some 
of the most eminent men in the medical world had 
offered to give to friendly societies all possible aid in 
helping to Seal with that disease. It was declared to 
be preventable, and on the grounds that the action 
to be taken would lessen human suffering, and at the 
same time benefit friendly societies as such, the reso- 
lution was carried. On the question of preferential 
treatment of friendly societies in the ‘Sites Values 
(London) Rating Bill,” the conference deprecated ex- 
emption from taxation upon property held by such 
societies. 

The question of old-age pensions was relegated to 
the second day’s proceedings, so as to give the sub- 
ject a day to itself, for the purpose of adequate treat- 
ment. Mr. W. J. Bunn, Hearts of Oak, moved a re- 
solution in favour of a pension of 5s, per week at and 
after 65 years of age, the person entitled thereto 
having to prove that for at least 20 years he had been 
a member of a friendly or other thrift society. An 
amendment, deprecating State pensions, was moved, 
but lost by 41 votes to 22. A further amendment 
was proposed varying the original proposal, but sub- 


stituting the words, ‘‘ of not less than 5s. per week to 
all thrifty and deserving persons of 65 years of age 
and upwards, who are unable to work, or in need of 
the same.” The claim to such not to carry disability; 
the cost to bo raised ‘‘ without interference to the 
funds of friendly sozieties.” This was accepted by 
the mover of the resolution, aud was carried by 38 
votes to12, The conference decided not to commit 
itself to any particular scheme without previous ap- 
proval by the societies represented at the conference, 
It is. evident that the Friendly Societies’ Conference 
intend to be cautious in this matter. The delegates 
had before them the fact that a Bill on the subject 
had passed the House of Commons—first reading— 
on the Wednesday previous to the discussion by the 
—— but no formal reference was made to 
the Bull, 


Mr, Chamberlain, the original propozer of the old- 
age pension scheme, has repudiated the resolutions of 
the trade unions, co operative societies, and Friendly 
Societies’ Conference held at Kettering in favour of 
pensions to all persons 60 years of age and upwards, 
without conditions, as being ‘‘ equally impracticable 
and mischievous.” If the would-be pensioners cannot 
agree upon a scheme which shall be reasonable and 
just, how is it possible for Parliament to pass and give 
effect to any such measure ? 


The Amalgamated Engineers’ Journal reports that 
the aggregate membership has now once again reached 
91,453—an increase in the month of 580. The total 
number on donation benefit was 3369—increase, 23 ; 
sick, 2624—increase, 291 ; on superannuation benefit, 
4031—increase, 18, Except in the sick list, the in- 
crease is not large ; as regards the number of unem- 
ployed, it is indeed small. The members have voted 
or a “‘legal-assistance” levy by a majority of 7110. 
The total levies for the quarter is 2s. 3d. per member, 
of which Is. is for the superannuation rok i A further 
levy of 6d. for the benevolent fund is proposed. Ina 
list of subscriptions sent to the Bethesda quarrymen, 
it appears. that the Miners’ Associations have sent 
1422/, 1ls.; the Engineers, 1243/. ; Bricklayers, 835/. ; 
a and Joiners, 618/.; Compositors, 334/. 10s.; 
Railway Servants, 200/.; and various other bodies 
amounts below the latter sum. A further report is 
= as to matters in dispute between the Employers’ 

ederation Executive and the Council of the Amal- 
gamated Society of Engineers. It appears that the em- 
— regard the votes against the terms proposed as 

ing given under a misapprehension. The Engineers’ 
Society do not propose to interfere with non-union 
men. As to pieceworkers, probably the matters in 
dispute will be quietly arranged. The differences do 
not seem to be great, when the respective views are 
clearly put forth. The questions are in abeyance, but 
if any suggestions are made, further negotiations 
are to be opened to consider them. As the time of 
exclusion from the Trades Union Congress has expired, 
the members are asked to vote as to being again repro- 
sented at those annual gatherings. The remarks on the 
matter are not very favourable. The Engineers were 
represented at all congresses previous to their exclu- 
sion in 1899. 

The monthly report of the Boilermakers and Iron 
Shipbuilders states that there has not been any great 
slackening of trade in the month, but there has been 
an increase in the number of unemployed. But in 
this respect the society is in a better position than it 
was at the close of last year. It is stated that more 
work is being given out, and that there was at the 
date of the report a rumour of large orders for steel 
plates in the Tees district. These orders, it is said, 
mean work for those who use such plates. At present 
there is still a large amount of new work on hand. The 
members are again reminded of their loss of time when 
work was pressing. The time-losers have not done 
the best either for themselves or for the union. The 
total number on the funds was 4883, as compared with 
4541 in the previous month. The total number of un- 
employed was 2295—an increase of 168 under all three 
heads. The number on sick benefit was 1863—increase, 
200 ; on superannuation, 725—decrease, 27; but the 
latter seems to be doubtful. The cost during the 
month was 18967. 17s. 2d. per week—an increase of 
8l/, lls. 9d. per week as compared with the month 

revious. The members have voted to send two 

elegates to the Trades Union Congress by 25,306 ; 
for one delegate 7255, for three only $459, e union 
has decided to affiliate with the Labour Representa- 
tion Committee by 26,478 votes to 8905 inst ; 
a for, 17,573. A levy of 3d. per quarterfis thus 
entailed. On the questions of who shall be the labour 
candidate, and what amount shall be given to him, 
the sums paid by other unions are stated ; but there is 
@ peculiar error as to the Member for Battersea, who 
is said not to be paid by his union. The engineers 
grant him 200/. a year, as stated in their own accounts. 


The condition of the iron trades in the Wolver- 





hampton district is once again declared to be quiet in 


most classes, the chief exception being rolled sheets 
The basis for marked bars appears to be firm, but 
orders for unmarked iron have been so irregular that 
prices are less firm, though makers show no disposi- 
tion to go back on their recent advance. Better 

ualities, however, keep up to the full standard rates 

lack sheets have been in good demand, heavy book- 
ings being reported. Best thin sheets have also been 
in active demand, as well as roofing sheets. A stead 
business is reported in hoops, and a moderate demand 
in tube strip. Steel-makers are still busy on old orders 
and as these are worked off they are replaced rapid] , 
by other orders. Advanced rates are re for pare | 
delivery, which is a good sign from a business point 
of view. Reports to the Board of Trade state that 
steel- smelters are buey; other braaches have im. 
proved, and the mills and forges are fairly well em. 
ployed. In the engineering and allied trades, clec. 
trical engineers are not quite so busy; engineers 
are moderately — ; moulders fairly so ; viler, 
bridge, girder, and tank makers quiet; gasholder 
makers slack. But the improvement recently noted 
in the 7 and motor branches has been maintained. 
At Coalbrookdale and Madeley employment has been 
slack, while the malleable iron workers at Walsall are 
on short time. In the hardware industries eleven 
branches report trade as good, twelve as fair, seven 
as quiet, five as slack, two as bad. Employment in 
the railway branches—axle, spring, and carriage iron 
work—is not so good; is, indeed, decidedly slack. The 
iron and steel forges at Wednesbury, and the anvil 
and vice makers at Dudley arealsoslack. The reports 
in all those branches are less favourable than they 
were, but some feel the effects of the usual seasonal 
changes. The most serious falling off is in the chief 
constructive sections, all of which have had a long 
spell of good trade. 





In the Birmingham district new business in the iron 
trades is reported to be less plentiful ; but makers have 
a sufficiency of orders on hand to keep the works well 
en Prices on the whole are well maintained, 
and the tone of the market generally is firm. Stocks 
of pig iron are, it is said, exhausted, and the entire 
make of the district is promptly bought up. The 
black-sheet and — branches are busy, and 
generally the finished iron branches are fairly active. 
The general trade of the district continues fairly good. 
In trade-union branches, with 18,278 members, only 
730, or 4 per cent., are reported to be unemployed, 
which is not a heavy oe at this time of the 
year; but it is 0.4 per cent. higher than in the month 
previous. In the engineering branches one reports 
employment as good; nine report it as moderate; 
electrical engineers, smiths, and strikers as good; 
toolmakers, patternmakers, ironfounders, and motor- 
makers as moderate; engineers at West Bromwich as 
good, moderate at Coventry and Redditch. Cycle- 
makers are busy throughout the whole district. In 
the brass and — trades employment generally is 
reported tobe moderate. In the other iron, steel, and 
metal-using industries ten branches report employ- 
ment as good, ten as moderate, two as bad. The chief 
are generally well employed. At West Bromwich the 
nut, bolt, and spring makers report trade as good, 
two branches as quiet, and two at Redditch as well 
employed. Military-gun makers, ammunition makers 
and gasworkers report employment as good ; gasfitters 
and sporting-gun makers as quiet. In the costlier 
metals, jewellers, silversmiths, and _ electroplaters 
report employment as moderate; britannia metal- 
workers as bad. Ina branches of industry more or less 
connected with the iron, steel, and metal trades 
employment is from fair to moderate ; so that on the 
whole employment is not such as to favour much 
complaining. 





The engineering industries throughout Lancashire 
still complain of an inadequate supply of new orders 
to replace the old contracts running out, except in 
the electrical sections, in which there is no falling-off, 
and in the sections connected therewith. Locomotive 
and railway carriage builders are still full of work, 
but there is not the same pressure of new orders 
giving out. Boilermakers are also moderately full of 
work, but the outlook is not quite so good as it was. 
Structural engineers report many inquiries, but it is 
said the figures are low, and the quantity is not of 
great weight. Some special branches of the machine- 
tool-making industry are still kept busy, but the 
amount of new work coming forward is rather limited. 
Ironfounders, machine-workers, smiths, and strikers 
are moderately employed. ‘The depression in the 
textile-machine-making industry continues, and is 
causing a movement in the direction of a reduction in 
wages. In the iron trades the tone is steady as 
regards prices, but the business done is somewhat 
limited. Consumers generally are holding back ; but 
makersand manufacturers are well sold for the present. 
The general run of trade in the Manchester and Salford 


district is not ve ar In trade union 
branches, with 24,927 members, 1657, or 6.6 per cent., 





are reported to-be unemployed, which is about the same 
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as in the previous month’s report, In the engineering 
and metal trades generally employment at its best is 
only said to be moderate. In the Oldham district 
those industries report employment as fair, moderate, 
or bad—the latter in the textile machine branches ; 
Bolton district as slack; Blackburn and Burnley 
districts, slack or bad; Liverpool and Birkenhead, 
some branches fairly good, others fair or moderate, 
some as bad. The outlook is not very promising at 
resent in the ¢ centres of industry in Lanca- 
shire, either in the engineering and allied industries 
or in the textile trades. 





The wages movement among the chainmakers of 
Cradley Heath has resulted in an advance of 10 per 
cent. to 1600 workers, out of a total involved of 1900. 
At a mass meeting held on Saturday last it was de- 
cided that the 300 not included in the advance should 
come out on strike, The union will support them. 





A case was before the Cardiff court last week of con- 
spiracy on the part of the National Amalgamated 
Labourers’ Union, whose secretary was summoned, to 
prevent a labourer from working. He claimed 167/. 8s. 
wages, and 500/. as damages from the union. He 
alleged that he was boycotted at Swansea, Newport, 
and Sharpness. The case occupied the whole of 
Wednesday and Thursday last week, and was again 
adjourned. In view of the recent decisions in the 
House of Lords, the case is an important one. 





A further meeting of the general committee of the 
Federation of Master Cotton Spinners’ Association 
was held last week, when it was decided to recom- 
mend short time—four days per week—for at least a 
month. It was reported that the replies so far were 
favourable, but the desire is to make the stoppage 
general. 


The Operative Cotton Spinners’ Amalgamation re- 

orts that the twelve o’clock rule is now general in all 
Spanches of the trade. Though opposed by the em- 
ployers at first, there is no bitterness now that it is an 
accomplished fact. Other concessions are adverted to, 
especially the question of cleaning-time. The associa- 
tion reports that its accumulated funds now reach 
378,793/. 14s. Id. The cost of unemployed last year 
was 15,362/., or 93987. less than in 1900. 





FENCING OF STEAM AND GAS ENGINES.* 
By Henry D. MarsHatt. 


Tue author having been requested to submit a short 
paper upon the ‘‘ Protection of Steam and Gas Engines,” 
with a view to diminishing the risk of accidents to the 
attendants, fears, however, it is a subject limited in its 
scope. The various types of steam engines have been 
redesigned by the leading makers during the last decade, 
and embody in a large measure provision for protecting 
the moving parts. ‘The author will briefly review the 
usual modern practice in this regard, and make a few 
suggestions for additional safeguards not generally in- 
cluded in the standard equipment. 

Tn arranging guards on steam and other similar engines, 
the contingency to be kept in view, when getting out 
designs and arranging guards, is to provide ample pro- 
tection for the attendant, without rendering the moving 
parts, bearings, &c., difficult of access, as this may con- 
tribute to neglect on the part of the attendants, and 
result in damage to the engine. 

In a well-appointed works or factory the engine-room 
should be separate from the shops and other departments, 
and beso arranged that none of the operatives or members 
of the staff have occasion to pass through or into it; and 
in cases where this is not practicable the engine should 
be enclosed by a rail or screen, within which none but the 
attendant or other authorised person is allowed. In 
~— to this, however, certain guards and rails should 
typical case a long-stroke horizontal compound engine, 
and describe briefly what is the usual equipment. ‘These 
engines are now made chiefly with the girder type of bed, 
the crosshead being thus safeguarded within the slides, 
and an additional protection is frequently provided by 
running a rail along the open side of the guide path up 
to the cylinder. In some cases the crosshead path is 
entirely closed by removable casings made of light 
material, with handles and fixings which permit of read 
aupalation. From the other end of the guide path 

@ rail should extend beyond the crank or disc, and 
return either to the main bearing or a pillar placed in 
& convenient position. There should also be a pillar oppo- 
_ the centre of the crankshaft, which can be utilised 
‘or supporting the rail at this point, and also for - 
ne & lubricator to suppl the crankpin with oi], the 

ter being fed from the lubricator into a small receiver 
carried from the crankpin by a tube, as shown in Fig. 1, 
_— 421, thus making the lubrication at this point auto- 
inn and obviating the necessity of the attendant touch- 
Te any moving part when wo 370 paried the supply of oil. 
; @ lubrication of the crosshead pin can also be effected 
oo 4 stationary lubricator, by leading a pipe therefrom 

* point over the oil-box on the crosshead, and fitting 
ve = dred lid with what is known as a “‘licker,” so that 

each stroke of the engine a drop of oil is wiped off the 
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provided on the engine, and the author will take as a | ty 








end of the tube leading from the stationary lubricator, 
and finds its way into the oil-box on the crosshead and 
thence to the crosshead pin, Fig. 2. A desirable refine- 
ment in an engine is a system of continuous lubrication ; 
this is adopted in several large factories and ins tions 
of machinery. By means of a force pump which circulates 
oil through the principal parts of the engine, a continuous 
feed is maintained, the oil being collected, filtered, and 
used over again. In enclosed type self-lubricating engines 
it is an essential feature to have a continuous flow of 
oil, which may be effected either by splash, or forced 
through by a pressure of about 10 Ib. to 15 lb. per 
square inch. Any such systems protect the attendant 
in some cases as much as a great amount of fencing, 
although this may be demanded by the requirements 
of the Factory Act. here the arrangement of the 
drive will permit of it, the rail (preferably double) 
should be continued round the flywheel, and in an 
case the belt or rope race should be suitably fenced. 
The flywheel may also be entirely boarded in on both 
sides, thus preventing anything falling into the arms 
of the wheel. Where the race is sunk below the floor 
level, and the sides are accessible, a light screen, such as 
rigid wire netting, or fender board, may be fixed from the 
bottom rail to the floor to prevent anything rolling from 
the floor into the belt race, as illustrated on Fig. 3. 

Where thecylinders have extended rods working through 
the back cover, the slipper path should be guarded by a 
cover ; or where an air or other pump is driven from this 
point by rocking levers, guard-rails should be provided 
round the moving parts above the floor level, a fender 
plate or screen being provided round the opening in 
the floor similar to that described for the belt race. 
A splasher plate, encircling the crank or disc with a 
slot for the connecting rod to work through, as shown 
on Fig. 1, makes an efficient guard for these revolving 
parts, and also prevents the oil being thrown about. 

In cases where the governor is chain-driven, and the 
bracket carrying the chain wheel projects, the railing 
should be arran: to guard this or other suitable pro- 
tection be provided, such as a light case over the chain 
and wheels, to prevent the attendant’s clothing catching. 

It is now usual, except with quite small engines, to 

rovide a means of racking the engine round by hand 

fore steam is admitted to the cylinder, and the mech- 
anism used for this purpose should be so arranged that, 
when the engine commences to be driven by the steam, 
the turning gear is automatically thrown out of action, 
thus preventing the risk of accident to the attendant 
when using the turning gear. A convenient and power- 
ful type of turning gear is shown on Vig. 4 (page 421), 
from which it will be seen that a toothed pinion engages 
with a rack on the flywheel rim, this pinion being 
operated by a handle through the medium of a worm 
and wormwheel. The pinion in question is loose on 
the spindle or shaft, and has a ratchet engagement, so 
that it runs free when the engine starts until thrown 
out of gear by the lever as shown, thus preventing any 
— of the operator being caught by the turning 

andle. 

In addition to guarding the moving parts of an engine, 
care should be taken in arranging the drains from the 
cylinders or other parts subject to steam pressure, so as 
to avoid any risk of the attendant being scalded by the 
steam blowing back through the overflow from a steam- 
trap, which may be the case with some types of trap, if 
the pipes subject to pressure are coupled to the trap over- 
flow, which should therefore be avoided if possible. 
Efficient arrangements should also be made and suitable 
relief valves provided to prevent any accumulation of 
water in the engine cylinder, as many serious breakdowns 
have occurred from this cause. These latter points are, 
perhaps, outside the exact subject now under considera- 
tion, although they have to be considered in the safe 
running of an engine. : 

In addition to the type of engine just mentioned, there 
are also in general use: 

a. The tandem compound engine. : 

b. Single-cylinder long-stroke horizontal engine. __ 

c. Short-stroke horizontal self-contained engine, with 
shaft extending beyond bearings. 

d. Vertical engines and enclosed types. 
e. Portable and semi-portable engines of the overhead 


pe. ; 
*, Undertype engines. 

g. Winding and hauling engines. 

h. Traction engines and road rollers. 

4. Gas and oil engines. 

The author’s remarks with reference to the coupled 
compound engine apply equally to a and 5, the features 
now under consideration being practically the same ; but 
in cases where the outer bearing of the crankshaft is 
carried in a wall box, and the flywheel or pulley is placed 
in close proximity to the wall, means should be provided 
for lubricating the outer bearing without the attendant 
having to pass his oil-can through the arms of the wheel, 
or between same and the wall. A convenient arrange- 
ment to meet this may be effected by carrying the lubri- 
cator on a bracket fixed to the wall, or in any accessible 
position, and leading a pipe from same to the bearing, as 
shown in Fig. 5, 421; or by a self-lubricating 
pedestal of the Mohler type, which only requires re- 
plenishing at intervals, which can be done during the 
time the engine is standing. With c the guarding 
required is somewhat less elaborate, as most of the 
moving parts are within the engine frame ; but when the 
shaft projects beyond the bearing or driving — a 
sleeve of sheet brass or other suitable material will be 
found useful to prevent the rotating end of the shafo (in 
which there is we keyway) catching the attendant’s 
hand or clothing. en there is no pulley outside the 
bearing, the sleeve can be pinned to the side of the bear- 
ing by suitable small screws, as shown in Fig. 6, and in 





the case where a pulley is required, the sleeve can be 
carried by a pillar. 

This arrangement is also applicable to verbical engines 
d, and with this.type there is little else required, except 
a suitable fence for the flywheel and belt, or ropes. The 
enclosed or boxed-in types of engines usually running at 
@ high speed, special provision is made in the design for 
closing in all the moving parts, the only part requiring 
extra protection being the transmission, and as these are 
generally direct coupled to a dynamo, or other quick- 
rotating machine, the usual mode of fencing is to case in 
the flywheel. 

With portable and semi-portable engines ¢, it is nob 
usually considered necessary to provide anything which 
may be strictly designated a guard, but the arrangement 
previously mentioned for shielding the projecting end of 
the shaft is sometimes adopted ; and where the piston- 
rods pass through the cylinder back covers, there should 
be a sleeve extended from the gland inside which the 
rod works. 

In the case of under-type engines f, practically the 
whole of the moving parts, except the shaft-ends and 
flywheel or pulley, are within the frame and under the 
boiler, so that when an efficient arrangement is provided 
for lubricating the different points there is no necessit 
for guards except round the wheel and belt race. Wit 
this type of plant the water-gauge glasses on the boiler 
front should have suitable Lge age to prevent the 
attendant being injured should the glasses burst while 
under steam pressure. 

wane and hauling engines, g, may be treated on 
the same lines, so far as the engine-work proper is con- 
cerned, as the self-contained horizontal type ; the gearing, 
&c., outside the engine should be fen or guarded as 
the circumstances of each particular case — require 

Traction engines and road rollers, 4, should have a light 
cover over the gearing which transmits the motion from 
the engine crankshaft to the road wheels. Protectors 
should alse be provided on the water-gauge glasses; and 
further than this there is not much scope or necessity for 
guards on these engines. 

Gas and oil engines, 7, are so closely allied in general 
form with steam engines that the remarks and suggestions 
re guarding may be taken as broadly applicable in both 
cases. 

Except in cases where the engines are nob self-starting, 

the fencing round the flywheel should be such that the 
attendant has easy access, or else in very small engines 
this should be removable. 
_ The author might also add a3 a recommendation, that 
in starting off steam or gas plants the engines should be 
moved slowly for a few revolutions, especially in steam 
engines, where there is a liability to be water through 
lengthy steam pipes, which are often carried a consider- 
able distance, sometimes in the open and not always 
properly clothed. An efficient steam separator, close to 
the stop-valve of a steam engine, is a desirable accessory. 
In conclusion, the author would specially mention that 
all oil boxes and reservoirs containing lubricants should 
be carefully cleaned from time to time, to ensure regular 
and efficient lubrication, and they should also be placed 
in a convenient and easily accessible position, to ensure 
proper care and attention from the engineer in charge. 

As a rule, save under exceptional circumstances, the 
moving parts of an engine should not be cleaned whilst 
it is in motion, 





PROTECTION OF LIFT-SHAFTS. 


Protection of Lift-Shafts, and Safety Devices in Connection 
with Lift-Doors and Controlling Gear.* 
By Henry C. WALKER. 


THE subject which the author has been invited to open 
up for consideration is an important one. The present 
age is one of advance, accelerated speed, enlarged ideas, 
and accomplished facts where dreams only existed ; and 
as the locomotive has supplanted the stage coach and 
carried a larger number of people a greater distance, so 
the lift to-day enables the buildings of several storeys 
to be built on a smaller area than otherwise would be pos- 
sible, as an inc’ number of persons can gather to- 
gether to do business, anda : pou quantity of goods 
stored to meet growing demands. 

In view of the vast number of passengers and the 
enormous quantities of merchandise carried by lifts, the 
number of accidents (so-called “‘lift accidents”) are ex- 
ceedingly few, and compare most favourably with the 
number a: from any other form of conveyance. Ib 
will be found that the accidents which are actually brought 
about by the failure of the lift, or part of its mechanism, 
are of singularly rare occurrence ; the great majority, both 
fatal and otherwise, are almost invariably the result of 
carelessness upon the part of the victims or of the lift 
attendants, the larger ar rtion being through the 
insufficient protection o' e lift shaft, the doors of 
which are frequently not properly secured, or are left 
entirely open. If every house, factory, or block of offices 
were built under one code of rules, and every entrance to 
a lift controlled by a fixed design, it would be easy to 
invent some device that would be applicable to all, and so 
avoid accident. As this is not so, means and devices 
whereby such mishaps can be avoided, or, at any rate, 

caer § to a minimum, form the subject-matter of this 


r. 
a is not possible within its limits to describe all the 
numerous schemes ——— to meet the many varying 
conditions of the problem; and as ib is also obvious! 
impossible to produce one uniform mechanism which s 
meet all cases and requirements, the author will just con- 
*Paper read before the Institution of Mechanical 
Engineers. 








Se ion anne Sena 


Se 


ait 


ENGINEERING. 





[Marcu 28, 1902, 





sider those most frequently to be dealt with, and what | 


form of safety ay ape is best to adopt in each case. 
—_ lifts, = bis to say, ne driven gpfiene« from 
shafting, as a are not very fast moving, arrange- 
ments can be ado; that cannot be satisfactorily apphed 
to fast-running lifts; perhaps where height can be had 
there is no better form of entrance gate or door than that 
known as the “‘sliding shutter ;” it should be provided 
with catches, the said catches being acted on by the cage, 
so that the gate cannot be thrown up or opened unless 
the cage is nearly level with the floor. At this position 
the cage automatically trips the catch, and the gate is free 
to be opened and lodged on another catch, which in its 


LIFT GUARDS (MS GEE) 
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inside thereof, it involves some one always travelling in 
th to work the lift: on the other hand, if it beso 
| gn that it can be reached from any floor, there is the 
danger of the lift being started by some one not knowing 
it is in use at a certain floor. 

To make this arrangement perfectly safe, therefore, some 
means of locking the starting rope should be employed: a 
treadle in the cage is not allowable unless some one is 
always in the cage ; a screw or other clip to fix the rope 
| would be safe and effective, but it is impossible to insure 
that it should always be used. A bar or lever arranged to | 
obstruct the entrance to the cage when down, and when 
up to grip the starting rope, would be preferable, so | 


Fig.Z. AUTOMATIC GATE (WALKER & HILDRED) 
——_ 


Fig. 3. 


as at hotels, flats, offices, &c. Before the lift can be started 
all the entrance doors must be closed and fastened so 
that they cannot be opened whilst the cage is moving ; 
on the car arriving at the floor level where it is desired 
to alight, this particular door should be free to open, 
On the door being opened, the means of starting the 
lift should be locked, so that it cannot be moved whilst 
the door remains open, and should only be released on 
the door being closed and locked. It remains to be de- 
cided how many and what are the —— that should 
be performed automatically, and what should be left to 
the attendant to do by hand in an ideal lift: for even if 
the whole of the operations are made automatic, itis 9 
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Fig.7. HOLLINS AMENDT LOCKING GEAR . 
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turn is tripped when the cage ascends or descends, and the 
te is arranged to close autematically by its own eavity. 
he gates on the top and Lottom floors can readily 
made to open and close by the movement of the cage, but 
at the intermediate floors should be —— by hand and 
closed and locked automatically. he last-described 
arrangement of doors and gates is also suitable for hy- 
draulic, electric, or other warehouse lifts. 
With hinged doors or gates to open or close automatio- 
ally (and many schemes have been devised to accompli 
this) there is the danger of any one who might be standing 
at the opening being thrown into thelift-shaft, unless the 
device included an arrangement to insure that the cage 
cannot be started till the doors are locked or closed. 
Even then it would be possible to start the lift from 
another floor, when the automatic closing might be con- 
verted into the cause of danger; this to some extent 
depends upon the position of the starting rope, for in- 
stance, if the starting rope passes through the interior of 
the cage so that it cannot be reached excepting from the 





ibility of its not being properly fastened, and thus 
owe | ane ty properly ed, 
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that the lift cannot be started again until the bar isdown 
and across the opening of the cage. 

For ordinary warehouse pu 3, where sliding doors 
can be used, it is, perhaps, difficult to suggest a safer 
arrangement than that already indicated; but where 
hinged doors or collapsible gates, similar to the ‘‘ Bost- 
wick,” are to be used, they cannot readily be made to 
close automatically, as it is obviously unsafe so to close a 
hinged door ; and if left to be closed by hand, there is the 


ing to an accident. is 18 & point which will be 
further considered in regard to the safest form of con- 
trolling the opening and closing of the entrance doors to 
passenger lifts. 2 ss 
The author now proposes to describe a lift with ideal 
entrance doors, locks, and controlling apparatus, without 
any regard to whether at the present time there is an 
apparatus extant that will fulfil Cg conditions described, 

















question whether it is necessary to spare the attendant 
l trouble in trying to eliminate all possibility of ner 
dent by adding too many complications in addition 
safety devices. . 

The attendant having entered the lift, closes the ed 
or doors ; this should nob be done automatically, thoug 








or any e —— beau ideal. We will 
assume a lift worked by an attendant always in the cage, 


possible to do so ; it is easy to show that the door cl 
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by any force other than the hand might cause injury. 

lhe door therefore being pulled to, locks itself and at the 
same time releases the starting gear, which was pre- 
yiously locked by the opening of the door. The ideal 
starting gear would be a small lever, easily manipulated, 
the movement of the lift ~~ exactly the movement 
of the lever. Thus, when the lever is placed in mid- 
position, the lift is to be at rest ; but when inclined to the 
right or the left to start the lift up or dowa, as the case 
may be, to commence slowly and gradually to increase in 
speed as the lever is inclined more and more, until the 
maximum speed is attained. The reverse action is to 
take place in stopping the lift; the attendant thus having 
complete control of the speed, could also stop the lift in- 
stantly in case of emergency, and could often prevent 
what might otherwise cause serious accident. Arriving 
ab the floor at which it is wished to alight, the attendant, 
having stopped it level with the floor by means of his 
lever, proceeds to throw up a catch which unlocks the 
door, and at the same time locks the starting gear ; he 
now pushes open the door, and the passengers are free to 
leave the lift, which cannot be moved away until the 
door is again pulled to, when the catch, automatically fall- 


Fig. 8. 
MYDRAULIC SEMAPHORE ARM 
(Stokes & Richmond) 
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ing into its normal position, locks the door, and at the same 
time releases the starting apparatus. 3 ; 

The requirements for safety of the lift openings are 
as follow : 

1. It should be impossible to open the door at any 
particular floor unless the cage is about level with that 
hg by special key for the purposes of repairs, clean- 


ing, we. ‘ . 

2. When the door is open, it should be impossible to 
move the cage away from that particular floor until the 
door is again closed and fastened. 

3. Ib should be impossible to open more than one door 

at the same time. : 
‘ In cases where it is necessary to bring the empty cage 
to any floor, if these conditions aré to be complied with, it 
is necessary to provide means for controlling the lift from 
any floor, as well as from the interior of the cage. 

The various devices and inventions to attain these 
ends, and which the author will now bring to your 
hotice, can conveniently be divided into two classes. 

1, Mechanical Appliances.—Under this class will come 
every apparatus or device actuated either by the move- 
ment = the lift itself, or put into action by the lift. 
operators, 

2. Power Appliances.—Under this class are included 

ose which are worked by or brought into action either 
entirely or in part by means-of some motive power, such 
88 water-pressure or electric current. 2 

A lift-controlling gear which was designed by Mr 

B. Ellington, and fitted in some flats at Kensing- 
ton, allows the lift to be started only when the door 
are closed ; and the door at which it is desired to aligh 





can only be opened when the lift is at ths particular 
floor ; this gear is entirely mechanical. 

Fig. 1, page 424, shows a simple device which will pre- 
vent anyone falling down a lift shaft. This consists of 
a number of guards or trays approximately fitting the 
lift shaft, suspended from the bottom of the lift cage by 
means of chains, their distance apart corresponding to 
the height of the respective floors; on the top of the 
cage is another set of these guards; as the cage descends 
it leaves one of these guards at each floor level. Each 
guard is provided with stops fixed in a different position, 
so that one only is left ateach floor. As the cage ascends 
the top guards are packed up in turn, as also the lower 
ones, which, as well as the top set, are guided to keep 
them in proper P oman yg They are usually constructed of 
strong diamond-mesh wirework, fixed in suitable iron 
frames. The guards are, however, of limited application ; 
they would not be suitable for a quick-running lift, and 
have other obvious defects, as they could not well be 
fitted in a staircase, and take considerable extra power. 

Figs. 2 and 3, page 424, show an arrangement of auto- 
matic lift gates. These are designed to insure a gate ab 
each floor of a lift-well being unlosked when the cge or 


Fig. 9. 
ELECTRIC LOCKING-GEAR FOR 
CONTROLLING GEAR AND GATES. 
(Walker & Hildred.) 
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car arrives — the gate, the latter being automatic- 
ally closed and locked on the cage moving away in either 
direction, so that the gate cannot be accidentally left 
open or opened by hand when the cage is not at that 
floor. For this purpose the gate, which is suitably 
guided, is fitted with stops 1 and 2 at the bottom and top 
of its frame. The gate is nearly counterbalanced, being 
connected to weights by chains passing over guide sheaves, 
These weights are somewhat less than the weight of the 
ate, and in order to make more sure of the gate falling 
y gravity, but to minimise the shock of the gate, addi- 
tional counterweights are picked up as the gate descends, 
causing it to slow up at end of its stroke and close with- 
out undue shock or noise. The cage is fitted with suit- 
able strikers, which, on the rise or descent of the cage 
act upon a locking or releasing gear, and limit the move- 
ment of the catch in one direction. The rising gate in pass- 
ing the catch C rp ee same to the right, until the stop1 
on the bottom of the gate has passed, and allows thespring 
P to pull the catch C into position, to support the gate 
and keep same at the required height above floor level. 
On the cage moving away, the top arm of the lever L 
together with the catch C are pulled to the right, releas- 
ing the gate by the amine * and the lower arm of lever 
L passes through the slot M in the channel guide, allowing 
the gate to descend. The gate in descen ao the 
lower end of lever L aside until stops 1 and 2 have passed 
it; the lever Lis then pulled by the spring into the locking 
position, forming a lock by engaging with stop 2, and so 
preventing anyone raising the gate unless the car is 
opposite. These gates have proved to be a very efficient 
pc temaan ; they were designed chiefly to meet the case 
of warehouse or goods lifts when a simple and not too ex- 
pensive safeguard is required, and they work quite satis- 
factorily when fitted to any type of lift working at either 
high or low s' : 
Tice. 4to6 show an automatic bevy arrangement, spe- 
cially suitable for goods hoists, and ib can be fixed where 
here is little head-room. The gate is divided into two por- 














ions, sliding vertically in opp zite directions (Fig. 4), and 


is opened and closed by tappets (Fig. 6) on lift cage, as 
the latter approaches and leaves the floor. So long as the 
lift is run at alow speed, the noise through continued 
opening and shutting would not be excessive. 

The foregoing devices being all of the mechanical class, 
the author will now draw attention to a few devices for 
effecting similar objects, but which are put in operation 
by the aid of power. 

The Hollins-Amendt locking gear for lifts, illustrated by 
Fig. 7, consists primarily of a rope-gripper fixed upon or 
inside the lift cage, and which can be put in action to lock 
the starting ropa by the lift attendant. The entrance 
doors on each landing are fitted with special locks, which, 
together with the before-mentioned gripper, are under 
electrical sees Barra necessary current being furnished 
by an ordinary battery of, say, Leclanche The 
door-locks are so arranged that they cannot be unfastened 
unless the starting rope is gripped. : 

On arriving at any floor at which the passengers wish | 
to alight, the lift operator first puts the gripper into action 
by means of a rope-pull, lever or treadle ; when this is 
done, the door-catch or lock is free to be thrown back and 
the door opened, but the action of unfastening the door 
automatically prevents the gripper itself being unlocked ; 
the arrangement of the electric circuit being such that the 
gripper cannot free the starting rope until the door is 
again closed and locked. When this is done, the operator 
by pressing an electric button fixed inside the cage frees 
the catch on the gripper and releases the starting rope. 

This system provides the following elements of safety : 
The lift cannot be started unless all doors are Jonesy 
closed and fastened. No door can be opened unless the 
lift - one is opposite it. The starting rope must be 
locked before the door can be opened. This is one of the 
best arrangements for protection of lift openings. 

Fig. 8 is a diagram of an arrangement of hydraulic 
semaphore safety arms for lifts. It shows each opening 
to the lift fitted with an arm, which bars the passage- 
way into the lift-well at all times other than when 
the cage is at rest ab that particular floor, when the arm 
is automatically unlocked and raised. In the diagram 
two floors only are shown. In the lower floor, the life 
bein aay the arm E is shown  wapomsen the well-hole, 
and locked by the catch F. In the upper floor the arm 
E! is shown raised, and the catch Fis unlocked. These 
arms work entirely automatically, and do not open when 
the cage passes a floor without stopping, but only when 
the cage stops at any floor. The arm at that floor is 
gers eg the cage, and automatically opens. 

Electrical arrangements are used in flats or other 
places. The merit of simplicity combined with cheapness 
1s claimed for that designed by Mr. Segundo, for passenger 
lifts where the traffic is not a er to warrant 
the employment of a permanent attendant, the lift being 
left in charge of a boy or of the hall porter, who may or 
may not be available when a passenger wishes to use the 
lift, in which case the lift is generally operated by the 
passenger himself. This device consists of an electrically- 
controlled shutter, the normal position of which is over 
the keyhole by which the lift door is opened. When the 
lift is at rest, any one shutter can be pushed aside and the 
key inserted. The action of pushing the shutter aside 
and opening the door, however, automatically locks all 
the other shutters on the remaining doors on each floor, 
so that it is impossible for any one else to have access to 
the lift. The action of putting the lift in motion also 
automatically locks the shutters on all the doors, so that 
while the lift is in motion no one can open any of the 
doors from the outside. doors are supposed to be 
fitted with self-closing springs ; but should a spring have 
broken and a door remain open, all the other shutters will 
be locked. A bell-push, which is fitted at the side of each 
door, is so connected up that on pressing it on any floor, a 
bell will ring on the floor upon which the door is un- 
fastened, so enabling the unclosed door to be at once 
detected. When the lift is in motion, all shutters are 
locked, and pressure of any bell-push will ring a bell in 
the lift indicating the floor upon which it is required. 

Fig. 9 shows an arrangement of electric gear for 
locking controlling-gear and gates for lifts. For this 
perpess ae electric circuit is carried up and down the 
ift shaft, and controlled by switches 8, usually form- 
ing part of the door-catches or locks. Forming part 
of this circuit is a flexible cable connected to a gate catch 
or switch in the cage, this gate being usually of the collap- 
sible type. In the circuit, which is supplied with electric 
current from mains or from batteries, is a solenoid 
M. This solenoid has a stop H fixed to the bottom end 
of its core-bar, and which engages with a notch or gap in 
the rim of drum D, which latter is used for operating 
starting gear, and to which the yeas rope is fixed. 
When all the doors are shut and fastened, the circuit is 
completed, and the solenoid M is energised and withdraws 
the ye from the notch in the drum, and the lift is 
free to be moved. 

On the arrival of tize lift at a floor, the attendant stops 
it in the usual manner, and immediately he releases the 
catch on the cage-gate the electric circuit is broken, and 
the stop H immediately falls again into locking position, 
effectually preventing the lift being. moved, u all 
doors are shut and fastened. The lift-well doors cannod 
be opened from the outside, excep) with a special emer- 
gency key. This arrangement of the gear is more suit- 
able for electric or power-driven lifts than for hydraulic 
lifts. In the latter case a rigidly-locked starting gear 
may cause trouble, should the controlling valve become 
leaky ; a contingency not altogether unknown to makers 
and users of this class of lift. In such lifts it is preferable 
to fix the solenoid on the cage, in this case the hand- 
rope is seized by a gripper actuated by the solenoid, when 
the latter is energised, or the movement of the hand-rope is 
prevented by means of sliding-stop plates closing on the 
| hand-zopeand bevween stops fixed to the hand-rope. The 
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whole of the locking Leone acts automatically, the person 
operating the lift only pulling the starting rope, 
opening the doors in the ordinary way. ’ 

It should also be noted that in the event of any failure 
of the circuit or the connections by accident, on the forc- 
ing open of any of the doors, it would prevent the runn 
of the lift until the failure was made good again; whic 
is ® guarantee for its always being kept in a good and 
safe working condition. Also, it can be readily fitted to 
ae lift, and is not unsightly. 

lectric lifts, made to work without an attendant, are 
fitted with a push-button system, in which case the gates 
or entrance doors are automatically locked. 

There is a set of pushes in the cage; by pushing one of 
these the lift starts and stops at the desired floor ; but it 
will not start unless all the entrance doors are shut and 
fastened, nor can a door be opened on any floor until the 
car is at rest at that floor. The lift can be called from 

: ; floor by simply pone the button of that floor. 
he author’s son has @ an arrangement of service 
or parcels lift, so that any shutter thrown open while the 
lift is in motion stops the lift, and it cannot be started so 
long as any shutter is open in connection with this. There 
are variations that make it completely under control, and 
ensure the almost complete protection against accident. 





STRAINS ON CRANKSHAFTS. 


The Straining Actions on the Different Parts of a Crank- 
shaft, Illustrated by an Actual Case of a Four-Cranked 
Marine Shaft.* 

By Professor 8. DUNKERLEY. 

THE object of this paper is not to bring forward any 
new theories regarding the strength of crankshafts, but 
to simply lay on record an actual case of a crankshaft in 
which the straining actions on the different parts—pins, 
arms, and shaft—have been worked out from the actual 
indicator cards. The general methods of determining the 
various straining actions are familiar to most engineers ; 
but the work and time that have to be spent in order to 
show how the straining actions at any particular section 
vary from moment to moment are considerable. The ex- 
ample quoted refers toa modern type of marine crank- 
shaft in which there are four cylinders and four cranks, 
the centre lines of the cylinders being parallel and in the 
same plane, and in which the cranks and reciprocating 
masses are £0 disposed as to insure a ‘‘ balance.” The 
results were primarily intended to illustrate the writer’s 
lectures at the Royal Naval College, Greenwich, but it 
was thought that they might be of sufficient interest to 
justify bringing them before the members of this In- 
stitution. ‘The writer desires to acknowledge his in- 
debtedness to Sir John Durston, K.C.B., R.N., for grant- 
ing him permission to use, and to Mr. Emdin, chief engi- 
neer, R.N., for kindly obtaining for him, the necessary 
data for the paper ; and also to Mr. A. H. Roberts, of 
the mechanical department of the Finsbury Technical 
College, for valuable assistance in the preparation of the 
diagrams for reproduction. i 

Character of Straining Actions.—Before considering the 
case of the four-cranked engine, it might, perhaps, be 
desirable to briefly refer to the different straining actions 
on the different parte, so that there will be no difficulty 
in following the subsequent work. 

The force acting on any crankpin is simply the effective 
force transmitted through the connecting-rod, The mag- 
nitude of this force is slightly greater than the corre. 
sponding effective piston pressure on account of the 
obliquity of the rod. (With a rod four times the length 
of the crank, the force in the rod only exceeds the force 
on the piston by about 3 per cent. at most.) It is usually 
convenient—although, in many cases, by no means neces- 
sary, or even desirable—to resolve the force P in the rod 
into two components—viz.: (1) A force Q perpendicular 
to the longitudinal plane of the crank arms and shaft ; 
and (2) a force R in the longitudinal plane of the crank 
arms and shaft (Fig. 1, page 427). The force R induces 
only a bending moment (and shear) at any section, but 
the force Q induces a twisting moment in addition. In 
what follows. in determining the straining actions at any 
section, we have adopted what is usually termed the 
**method of sections.” Moreover, we assume the force 
to act on the pin at the centre of its length, instead of 
being distributed in some manner over the length of the 
pin. This assumption will over-estimate the bending 
moment on the pin, and therefore errs on the right side. 

Case of a Single-Cranked Engine.—Consider a single- 
cranked shaft, supported on two bearings, in which the 

wer is taken off at one end. Let us assume that the 

rings exercise no constraint on the shaft. 

First, consider the forces in the longitudinal plane of 
the crank arms and shaft. The force R (Fig. 2) causes 
reactions R, and R, at the bearings, the magnitudes 
of which can be found as in ordinary beams, For con- 
venience, let us consider a shearing force as positive when 
the left-hand section tends to slide down relatively to 
the right, so that a bending moment is positive when the 
forces to the left of the section tend to cause a cuunter 
clockwise rotation. Then, in addition to the shear R', 
the part C D of the shaft is subjected to a bending 
moment which varies uniformly from zero at C to R, .C D 
at D. The arm ED is subjected to a longitudinal force 
R, and a bending moment R, x CD, which is the same 
at every section. The pin is subjected to a shear R, from 
E to B, and a bending moment which varies from 
R,. CDat Eto R,;.CA at B, whilst from B to F itis 
subjected toa shear R,;- R(= — Rg) and a bending at F 
of R,.CG-R.BF (= +R,.GH). The arm F G 
is subjected to a bending moment of the same amount 
(viz., + Ry.G H) and a longitudinal force ; 


i” 
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and | moment which decreases uniformly from R2.G 





whilst the shaft from G to H is subjected to a heating 

ab 
to zero at H, together with a shear R;—R. In fact, the 
curves of bending moments for the shaft, pin, and arms 
are as shown in Fig. 3. : 

Next consider the force Q, which acts psrpendicularly 
to the longitudinal plane of the arms and shaft (Fig. 4). 
Let us consider the twisting moment on the pin and 
shaft, and also the bending moment on the arms as 
positive, when looking from aft in a forward direction, 
the forces forward of the section tend to cause a clockwise 
rotation. (The direction of the shaft subsequently con- 
sidered, looking from aft to forward, was in a clockwise 
direction.) Let the bending moment on the shaft and 
pin, and also the twisting moment on the arms, bs 
reckoned positive, when looking along the arms from the 

in towards the shaft, the rotation is counter clockwise. 

hen, for equilibrium, we have reactions Q; and Q, at 
the bearings, the magnitudes of which are cbtained in the 
usual way, and a twisting moment T (= Q. A B) applied 
at the aft end of the shaft. In addition to the shear 
force, the part C Dis subjected to a bending moment, 
which varies uniformly from zero ab C to Q,.CD 
at D. If we consider any section X of the arm 
D E, the only force which acts to the left of the section 
is Q), and this causes a couple Q; . C X acting in the plane 
perpendicular to the longitudinal plane of the cranks, 
whoss trace on that plane is C X. The component of 
this couple in the plane whose trace is E D, viz., Q,.D X, 
constitutes a bending moment on thearm, whilst the com- 
ponent in the plane whose trace is C D, viz., Q,.C D, 
constitutes a twisting moment on the arm. Thus the arm 
D E is subjected to a twisting moment Q, . C D, which 
is the same at every section, and a bending moment which 
varies uniformly from zero at D toQ:.E Dat E, If we 
consider any section of the crankpin, such as Y, the forces 
to the left of the section are Q, and Q, and therefore at Y we 
have a couple Q, . C Y acting ina plane whose trace is C Y, 
and a couple Q. B Y acting in a plane whose trace is B Y. 
These are equivalent to a twisting moment Q;. B A, anda 
bending moment Q,; (AC + BY)—Q.BY. Thus the 
crankpin is subjected to a twisting moment Q,. A B, the 
same at every section, and a bending moment which in- 
creases uniformly from Q,; . CD at E, toQ, . CAatA, 
and then decreases uniformly to Q) . Pp ye 
(=Q.. GH) at F. If we consider any section Z of the 
arm FG, the forces to the left are Q; and Q. which give 
rise to couples Q, . C Zand Q . B Zin the planes whose 
traces areC Zand BZ. Resolving, these give a twisting 
moment Q,. CG-Q.FB(=Q.. Bi, and a bend- 
ing moment Q,. ZG+Q.ZF. Thus the bendin 
moment varies uniformly from Q; . F Gat F toQ . F 
at G; or, expressed in words, from the twisting moment 
on the crankpin at the crankpin end to the twisting mo- 
ment on the crankshaft at the crankshaft end. This is 
true, of course, for every crankarm, asis also the state- 
ment that the twisting moment on a crankarm is equal 
to the bending moment on the crankshaft at a section 
through the arm. The truth of these statements is obvious 
without the detailed analysis given above. The shaft 
GH is subjected to a bending moment which varies 
uniformly from Q: . GH at G to zero at H, and to a 
twisting moment equal at every section toQ . AB. The 
curves of bending and twisting moments are as sketched 
(Figs. 4 and 5), the planes in which the different couples 
act being sufficiently clear from the diagram, 

By considering the forces in and perpendicular to the 
longitudinal plane of the arms, the natures of the strain- 
ing actions at any section are readily seen. To find the 
resultant bending moment at any section of the shaft and 
pin, we may, since these are of circular section, combine 
the moments in the above two planes. If M), Mz be the 
bending moments, at any section, in and perpendicular to 
the longitudinal plane of the cranks, the resultant bend- 
ing moment at that section is, 

/M? + M2? 
At the section B of the crankpin it is therefore simply, 
AC VR? + Q:2. 

This, of course, might have been obtained without resolv- 
ing the force P into its two components. Thus, in Fig. 6, 
the reactions due to P are the two parallel forces P, and 
Py. If we consider, say, the section B of the crankpin, 
the only force to the left of that section is P,. The couple 
due to P; is equivalent to a bending moment P;. C A, 
acting in the plane containing the line of action of P, and 
neg to the axis of the shaft (and therefore differing 

ub little from the longitudinal plane of the cylinders), 
together with a twisting moment acting parallel to the 
plane containing A B and the line of action of P, which 
is equal in magnitude to P, multiplied by the perpsn- 
dicular distance of A from the line of action of P. The 
bending moment, 


P}.CA=CAVR? + QP. 


since R; and Q; are the components of P), just as R and 
Q are the components of P. The twisting moment has 
the same value as Q, . A B, since the component R in 
the plane of the crank produces no twisting moment. 
Thus, in the simple case considered, in orderto find the 
resultant bending and twisting moments at any section 
of the shaft and pins, it is shorter not to resolve P into 
its two components. In dealing with the arms we must 
find the moments in, and perpendicular to, the longitudinal 
plane of the cranks, use the arms are not of circular 
section, and in more complicated cases we shall find that 
the resolution is necessary even for the shaft and pins. In 
any case, resolving the forces into the two components pro- 
bably makes the character of the straining actions clearer 
than would otherwise be she case. ; 

It is clearly desirable to be able to predict the positions 
of the crank when the straining actions at any particular 





section reach their maximum value. The direct bending 


G | moment (M) on the pin is amaximum when the force in 


the connecting-rod is a maximum—that is to say (n 
ing the slight effect of eH when the br dh poe 
on the piston isa maximum. The twisting moment on 
the pin, in a single-cranked engine, is a constant propor. 
tion of the twisting moment due to the cylinder—yviz 
the proportion : = 
Q_ AH 
Q CH 
(since the twisting moment on the pinis Q,. A B 
the cylinder Q. AB); it is hendies a » Rar 
the twisting moment T of the cylinder is a maximum 
which, of course, need not by any means be when the 
piston pressure isa maximum. The direct stress induced 
in the pin has the same magnitude as the shear stress 
calculated from what is usually termed the equivalent 
nye | moment; and, therefore, to obtain the maximum 
value of the direct stress we require the position of the 
crank which gives us the maximum value of 


M+ /M?+Q,?. AB, 


m+A/ mee. (AH) 
CH 

This position of the crank cannot definitely be pro- 
dicted. When the crank is in the position corresponding 
to maximum piston pressure, M (very approximately) has 
its maximum value, but T has not, perhaps, reached its 
maximum. As the crank rotates M will decrease, and T 
probably increase ; so that whether the above expression 
increases or decreases can only be found by calculating its 
value for a number of positions of the crank. Probably 
it will be foun¢—more particularly since M appears twice 
in the above expression—that the increase in T is nob 
sufficient to counterbalance the decrease in M, so thatas a 
first approximation we may say that the maximum equi- 
valent twist will take place in the position of the crank 
for which the force on the piston is a maximum. 

So far as the arms are concerned, the twisting moments 
on them depend on the values of the reactions perpen- 
dicular to the longitudinal plane, and have therefore 
their maximum value when these reactions are a maxi- 
mum ; that is to say, when Q is a maximum, or when 
the crank is in that position for which the twisting 
moment isa maximum. This likewise is the position of 
the crank when the bending moments on the arms, in 
the plane perpendicular to the longitudinal plane of the 
cran. have their maximum value. The bending 
moments on the arms in the longitudinal plane are a 
maximum when the component of the force in the rod 
resolved along the crankarm has its maximum value. 

Case of a Multiple-Cranked Engine when the Effect 
of Continuity of Shaft ts Neglected.—In the above we 
have assumed that we have a single-cranked engine 
in which the power is absorbed at one end. Now, 
suppose that the crank considered is one of the cranks of 
a multiple-cranked engine, and that the forward cylin- 
ders transmit a combined twisting moment T;. Let us 
further assume that each part of the crankshaft—from 
ournal to journal—may be considered an independent 

eam, or, in other words, let us assume that the bending 
moment at each journal is zero. Then the straining 
actions on the different parts due to the piston pressure 
of the cylinder considered can be determined in exactly 
the same manner as before, and the effect of the twisting 
moment T! from the previous pe na is to simply in- 
crease the twisting moment on the pin and shaft, as well 
as the bending moment on the arms in the plane perpen- 
dicular to the longitudinal plane of the cranks, by the 
amount T! (Fig. 6). The total bending moment on 
the shaft and pin, and also the bending moment on 
the arms in the longitudinal plane of the cranks, as well 
as the twisting moments on the arms, will be unaffected 
by Tj, provided, of course, that each part of the shaft 
may be considered a separate beam. Thus the direct 
bending moment, M, on the pin is a maximum when the 
force on the piston isja maximum ; the direct shear stress 
on the pin is a maximum when 


AH 
T+. 
Tt 
is a maximum ; the resultant direct stress on the pin is a 
maximum when 
aay 


M + baie 
CH 


is a maximum; the bending moment, perpendicular to 
the longitudinal plane of the oranks, is a maximum on 
the forward arm when 

AH 


TtT.og 


is @ maximum, and on the aft arm, when T, + T is 4 
maximum; the bending moment on the arms in the 
longitudinal plane of the cranks is a maximum when 
the component of the force in the rod resolved along the 
crank radius is a maximum; and the twisting moment 
on the arms is a maximum when T is a maximum. 

Cuse of Multiple-Cranked Engine when the Effect of the 
Continuity of the Shaft is Considered.—Now, as a matter 
of fact, the assumption just made—viz , that the shaft is 
subjected to no bending moment at any of the journals, 
although it simplifies the problem considerably —cannot 
be strictly true. The shaft isin the condition of a con- 
tinuous carrying concentrated loads, and the re- 
actions at the main bearings might be quite different 
from those previously assumed. The precise determina- 
tion of those reactions is a matter of great difficulty ; but, 
assuming them to have been determined, the methods 
already given may be applied—always remem that 
in taking any section we musb consider all the forces to 


or of 








Ju + (T+. 
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the left of Breet soot. Tinta. for sim 

of a multiple-cranked engine in 
io el, and resolve the forces along each of the rods 
the rods need not, of cou 
ponents Q and R, 
of the cranks, an e 
Consider, first, the forces in the lon 
The forces R;, Re, and 


=R, ? kh (L—hy) (L+4) + 


el) into two com-|in which the different symbols have the meanings 
to the longitudinal plane | ascribed to them in Fig. 
plane, as before. | the bending moments at the points of supports A, B, and 
his equation applies to any two adjacent spans, so 
that if we have, as in Fig. 7, five spans, we x iad four equa- 

ay Ms r M. PY 
To find their values we must, there- 
fore, make two assumptions. We might assume that 
the values of Ma and My are zero, or that the shaft is con- 
nor need the forces all actin the same direction.) The | strained in direction at the ends A or F. The two first 
assumptions are the simplest and, on the whole, poss 
the mostaccurate. They are the assumptions made in deal- 


in the longitudinal 


.». will give rise 
: . - ap the different journals, the | tions between the six unknown quantities 
magnitudes of which will depend upon the forces Ri, 
. .. (The direction of all the reactions have been drawn 
opposite to the forces ; but this need not be the case, 


Re |Ma, Me, and My. 


shaft, arms, and pins are in this plane subjected only to 


a bending moment (neglecting t! 





assume that the bending moment at the outermost 
journal A is zero, the bending moment at any section, 


+ Me lg+2 Ms (4 +22) 
Be i? ky (ho) (2h), 





a bending moment; whilst 
as bending. Thus the 
to Qs, is — Q:. H X, whilst the twisting moment is Q. x 
! The bending moment at X is therefore 
obtained exactly as before, with the exception that for 
and this applies eq: 
_The twisting moment at X is, of cou 
merely the combined twist due to the cylinders f 
of the section considered. The twisting moment on any 
bending moment on the 
ing moment at N of 


1, Q2 cause twisting as 
ing moment at X, due 


8, and in which Ma, Ms, M- are 
R we substitute 


arm such as N O is 
shaft at the section 
the arm N O, in the plane perpendicular to th 
tudinal plane of ce ne is re the forces to 
ual to + cary 
to the twisting moment on the shaft at 

















(7295.8.) 


ing with the actual crankshaft considered later on. Having 
thus determined the bending moments, the shearing force 


to the right of any bearing, such as D, is then 
taking moments about the next bearing, suc 
giving us an equation like— 


such as X, is clearly 
Ra. AX -R,.GX+R..BX-R,. HX + 
Ra. DX 


GD +R. BD - 
+ 


ey. &i ti See 
+ (Ra-—Ri + Rs -Ro+... 


= Mz, + Fa. DX shearing force to the right of any of the j 


found, and so the bending moment M: at any section X 


M. = Ma+Fa.DE-R,.KE . 


of the shaft or pin determined by equation (1). 


in which Mz is the bending moment at the 
Fz the shearin force just,to the right of D. Knowing, 
nding moments and the sheari 


Now, consider the forces Q. 
tudinal plane of the cranks (Fig. 9). 


section X of the shaft, the reactions Qa, Q.. 


at the different journals, we can at once get the 
moment at any section of the 





+, pin, or arms. If we 
assume the crankshaft to behave like a beam of uniform 
Section, the equation of three moments for concentrated 
hich the points of supports are all on the same 
be readily shown to be given by the formula*— 


“Ib must not be taken for granted that this formula | 
strictly applies to such a structure as a crankshaft. 
the arms themselves, 








attachment to the shaft and pins, might materially affect | 
the problem. In addition, the pins and shaft need not 
be of the eame size. The equation given, therefore, must 
only be looked upon as giving a very 
to the effect of continuity of the shaft. 
approximation will be given on the next page, but these 
The | objections are equally applicable to this rough approxi- 


and the method of their | maticn 2s to the above. 











N; whilst the bending moment at the end O is 





(Qa NO = 
(QtQ+...)NO --Q-Q-...)NO 
= twisting moment from the previous cylinders 


+ shearing force at section N x crank radius 


| | This last expression is, of course, also the twisting 
| from which Fa may be determined. In this manner the | moment on the crankpin. The bending moment on the 
ournals can be | afb crankarm varies from the twistin 
|crankpin ab the crankpin end, to 

| moment due to all the previous cylinders (including the 
rpendicular to the longi- | one under discussion) at the shaft end. 

Now, in the general case, 


e total twisting 


the cranks are not parallel. 
In any position of the crankshaft, such as is represented 
| by the end view in Fig. 10, if we still consider the shaft 
i am, we must resolve the force P 


If we consider any 


to act as a continuous 
in each rod into two components V and W, 
dicular planes ; and we must consider 
the effects of each of these two sets of forces se 
Probably the most convenient planes are the 
plane of the cylinders and the 
shaft perpendicular to this longi . 
ic view (Fig. 11, above) shows the components 


good approximation 
A rougher 
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taken parallel to these planes, and the longitudinal plane 
has been taken vertical in order to illustrate the shaft 
subsequently considered. The components of the forces 
at the ins to the longitudinal plane are 
simply the effective pressures on the different pistons, 
whilst the components perpendicular to this plane are 
equal to the guide reactions. The forces in the longitu- 
dinal plane are therefore very much the more important. 
Both sets of forces will cause Sonne, enn twisting 
moments on the shaft, arms, and pins. idering one 
of the sets of forces, say the V forces, since these are all 
parallel, the reactions at the different journals are like- 
wise parallel. Their magnitudes, and also the magni- 
tudes of the bending moments on the journals, are deter- 
mined in exactly the same way as described before for the 
Q and R forces. Thus at every section of the shaft and 

ins we can calculate the bending moment and shearing 
so in the two projection planes chosen, so that the 
resultant bending moment at any section is given by the 
square root of the sum of the squares of the two com- 
ponents. The twisting moment at any section of the 
shaft is, of course, simply the combined twisting moment 
of the cylinders forward of the section considered. The 
twisting moment at any section of a pin is the algebraical 
sum of the twisting moment due to the cylinders forward 
of the pin considered, and of the moment of the shearing 
forces, in the two planes of projection at the section 
considered, taken about the crankpin. This follows 
immediately from equation (4). The bending moment 
on a crankarm perp2ndicular to the plane of the arm 
and shaft varies uniformly from the twisting moment 
on the shaft at the shaft end of the arm to the 
twisting moment on the pin at the pin end of the arm. 
The bending moment on an arm in the plane of the arm 
and shaft, as well as the twisting moment on the arm, is 
the same at every section of the arm, and is determined 
as follows: At theshaft end of any arm we can find the 
bending moments in the two projection planes—that is to 
say, in the two perpendicular planes which intersect along 
the axis of the shaft. The algebraical sum of the com- 
ponents of these couples in the plane of the arm and 
shaft constitutes the eoguy | moment on the arm, and in 
the plane ——— to this plane and which contains 
ths axis of the shaft constitutes the twisting moment. 
Attention must, of course, be paid to sign in resolving 
the couples. These statements will be clear from an 
examination of Fig. 9 combined with the preceding 
analysis. A more detailed — is given later. Fol- 
lowing the convention as regards signs given in Fig. 11, 
page 427, down forces in the longitudinal plane, and forces 
acting from right to left (looking from aft) in the second 
plane of projection, must be considered positive. 

Rough Approximation to Determine the Constraining 
Effect of the Bearings.—The first assumption made in 
determining the straining actions, viz, assuming that 
there is no bending moment on the journals and that 
the twisting moment alone is transmitted from cylinder 
to cylinder, enables the different straining actions 
to be readily calculated, but will, in general, over- 
estimate the straining actions on the pins and under- 
estimate those on the journals—a very close approxi- 
mation to the true straining actions being given by 
the method just described. A rough approximation to 
determine the constraining effect of the bearings is to 
assume that each bearing, instead of merely supporting 
the shaft, effectually constrains it in direction, so that 
each part of the shaft is in the condition of a beam, carry- 
ing a concentrated load, and fixed in direction at each 
end, each section acting as an independent beam whilst 
transmitting the twisting moment. This assumption 
would involve a bending moment on each journal, but 
would make the bending moment on the pin very much 
less than that estimated on the first assumption. I 
would, in fact, generally underestimate the straining 
actions on the pins and overestimate those on the 
journals. Thus, for example, if the load P were applied 
midway between the bearings, on the first assumption 


the bending moment on the pin would be me and on 


each journal zero; on the second assumption the bending 
moment on the pin and the two journals would be the 


same and equal to ae assuming / to be the same in 


each case. The reactions in both cases would be the 
same, so that the twisting moments on the pins and 
shaft would be unaltered. Thus, if we estimate the strain- 
ing actions on the first assumption, we can readily modify 
them to fit in with the third assumption, and so compare 
the results with the correct results, when the effect of 
continuity is considered in the manner described above.* 
The alterations in the straining actions on the arms could 
be found by the methods given above. 


(To be continued.) 





THE LAW OF MASTER AND SERVANT. 

Vaccination of Aaprepsiene. — On February 26 an 
application was made by Mr. G. Aplin Nichols to Mr. 
Francis, Metropolitan pole magistrate, on behalf of an 
apprentice to Mr. A. H. Keep, barge-builder and con- 
tractor, of Lombard.road, Battersea, for a summons 
against his master under the Employer and Workman’s 
Act, — for aners for a of eager Accord- 
ing a report which appeared in the Daily Telegraph, 
the master had quested the lad to be revaccinated, in 
view of the prevailing epidemic of small-pox, and the 
boy’s parents, a conscientious objection to vacci- 
nition, refused to allow their son to comply with the 
request. The master thereupon declined to admit the 
apprentice to his premises so long as he remained un- 








* See remarks in the footnote on previous page. 


vaccinated or as the epidemic lasted. The lad had 
only served one gd of his apprenticeship, and if 
the epidemic should last for some time, he would be 
deprived of his necessary instruction in the trade to 
which he intended to devote himself. Mr. Nichols ad- 
mitted that, in the case of a workman, the employer 
had the right to dismiss a man on such a pretext, bub 
he doubted if an employer could refuse to carry out his 
obligations under an apprenticeship indenture ; he did 
not think such a demand on the part of an employer 
could be designated a ‘‘lawful demand of the master.” 
Under the Act themagistratecould either meee the appren- 
tice damages or direct the indentures to be cancelled. 

The Magistrate: I think it is very reasonable on the 
employer’s part to desire such a thing. I cannot imagine 
anyone so stupid as to refuse to be vaccinated. _ 

r. Nichols: The parents have a conscientious ob- 
i > Mogi Oh 7 d say they h 

e istrate: Oh, people come and say they have. 
Everyone in his senses, from the highest to the Loon 
has been willing to berevaccinated. I think the employer 
has acted very reasonably and the parents very stupidly. 

The summons was granted. ‘ 

Hoare vy. Truman.—This case, which was decided by 
the Divisonal Court last week, raised a very interesting 
question as to what constitutes a non-textile factory 
within the meaning of the Factory and Workshop Act, 
1878. It appears that certain premises in the occupation 
of Messrs. Truman, Hanbury, Buxton, and Co., Limited, 
were used for tho purpose of bottling beer, the beer 
being first aerated by means of a gas engine situated on 
the premises, or within the curtilage thereof, which drove 
machinery designed for the purpose of mixing carbonic 
acid gas with the beer. hen their contents were 
aerated, the bottles were placed in a bottling machine, 
and filled by means of a pipe leading from the mixing 
cylinder, the beer flowing through the pipe owing to the 
pressure of the gas in the cylinder in which it had been 
aerated. The bottling machine was not worked by 
mechanical power, but it was proved that the beer was 
aerated and bottled for the purpose of adapting it for 
sale as bottled beer. It was alleged against the defen- 
dants that they had employed a young person, on premises 
which were a non-textile factory within the meaning of 
the 13th section of the Act of 1878, beyond the time 
limited by that section. When the case came before the 
magistrate, the defendants contended that the premises, 
which they described as ‘‘ bottling stores,” were nota 
non-textile factory, on the ground that no mechanical 
power was used in connection with the mechanical process 
carried on there. The magistrate found as a fact that 
there was nc manufacturing process carried on on the 
ee in question by the aid of mechanical power, and 

eclined to convict. On appeal to the Divisional Court, 
by way of a special case, the Court (Lord Alverstone, 
L.C.J., and Darling and Channell, JJ.) held that the pre- 
mises were a non-textile factory within the meaning of 
the section, and sent the case back to the magistrate with 
a direction that he should convict. In the course of his 
judgment the Chief Justice said: ‘‘Ib seems to me that 
this was a clear case of adapting for sale beer, and adapt- 
ing for sale bottled beer, and there being manual power 
and at the same time mechanical power used for the pur- 

e, it seems to me that the terms of the section were 
ulfilled. It was true that in the case of Law v. Graham 
the Court held that washing the bottles was not adapting 
the beer for sale, but that is no authority against the pre- 
sent decision.” 

Nortr.—This seems to be a case in which the meaning 
of the expression ‘‘mechanical power” as applied to a 
manufacturing process has received a somewhat wide 
interpretation. No beer was manufactured on the pre- 
mises in question, and the bottling machine at which the 
youth in question was employed was not worked by 
mechanical power, unless it can be said that to run beer 
charged wi carbonic acid gas into bottles is to use 
mechanical power. 

M’Govern v. Cooper and Co.—In this case, of which we 
have only been able to obtain a very short note, an im- 

ortant point under the Compensation Act appears to 

ave been decided in the Court of Session. According to 
the Scotsman for 


A ) h 1, a railway company under- 
taking the carri 


of goods were practically declared 
to be merely su tractors, for accident to whose 
employés the manufacturer was liable. The Lord 
President held that ‘‘the carrying of the appellants’ 
goods from their premises in Glasgow to their pre- 
mises in Leeds and London is part of the business 
of the appellants,” and consequently that they were 
liable for compensation for the death by accident of the 
railway company’s servant, doing what business men 
thought was the work of his own employers, the railway 
pos The scope of the judgment was that the re- 
sponsibility of the railway companies to their own em- 
ployés had been, toa certain extent, at least, loaded off 
so the 7° pry weit P 
Norr.—It appears that there is no a) from a de- 
cision of the first division of the Scotch jae of Session. 

Sutcliffe v. Royle.—In this case, which came before the 
Church Police Court, Church, on March 3, the com- 
plainant, a cotton manufacturer, Providence Mill Tan- 
pits, Church, had been summoned for illegally employing 
a protected person during meal hours. e evidence 
showed that on January 31 the engine was running seven 
minutes beyond the scheduled time. 

Mr. Carter, who represented the masters of North-East 
Lancashire, and who een for Mr. Sutcliffe, sought 
to fasten the blame on the engine tenter, Jonathan Royle, 
and a summons was out by Mr. Sutcliffe against 
him. Provision was made, it was stated, under Sec- 
tion 141 of the Act, that when an occupier was ch 
with an offence, he should be entitled, upon information 





laid by him, to have other persons charged before the 


Court ; and if the ae showed that he had exercised 
diligence to enforce the Act, the said other persons, who 
committed the offence without the employer’s know. 
ledge, consent, or connivance, should be convicted and the 
occupier exempt. The case was brought asa matter of 
principle, and was the first case where the occupier had 
—_ to make the employé responsible. 

The engine .tenter ained that the offence was not 
intentional; ib resul from mischance. The Bench 
dismissed the case on that ground, but consented to state 
* Warburtin ve The T if Vale Railway C 

arburton v. a, way Company.—In th 
King’s Bench Division of the High Cours of Faction, ~ 
March 5, this case came before the Lord Chief Justice and 
Justices Darling and Channell, sitting as a Divisional 
Court, on appeal from a decision of the County Court Judge 
for Glamorganshire sitting at Pontypridd. Mr. 8. T. 
Evans, K.C., and Mr. Bailhache were for the plaintiff, 
The defendants were represented by Mr. Holman Geage A 

According to a report which appeared in the Western 
Mail, Mr. Evans said the action was brought by War. 
burton against the company to recover 6/. 4s., being four 
weeks’ wages, two weeks being the period of the plaintiff’s 
suspension, and two 8’ wages in lieu of notice, the 
plaintiff having been summarily dismissed without notice 
at the termination of his fortnight’s suspension. He 
(Mr. Evans), in view of the finding of fact by the 
County Court Judge, could not argue that the defen- 
dant company were not entitled to dismiss the plain- 
tiff, but what he did contend was that they were not 
entitled to punish him twice over for the same offence, 
by forfeiting his wages whilst he was under suspension 

nding an inquiry as to his conduct, and then dismissing 

im summarily. They were, he submitted, only entitled 
to inflict one punishment. They might have fined him his 
two weeks’ w: during the period of suspension, if they 
had retained him in the service of the company and for- 
feited his wages as a fine; but, haying resolved to adopt 
the more serious punishment of dismissal, they were not 
entitled to forfeit his fortnight’s wages whilst under sus- 

nsion, this being unjust to the plaintiff, who was during 

is suspension still in the service of the company and 
could not seek or accept another service, being pot to 
a to the defendant company a fortnight’s notice. The 

am We fw and the county court judge justified the 
course adopted by Rule 15 of the rules of service to which 
railway servants had consented to employment subject 
to a fortnight’s notice on either side. This rule ran: 
‘* The company reserve the right to punish any servant 
by immediate dismissal, fine, or suspension from duty for 
intoxication, disobedience to orders, negligence, miscon- 
duct, or absence from duty without leave. They also re- 
serve the right to deduct from the F awd of their servants 
and retain the sums deducted as fines and to withhold 
their wages during the time of their suspension or absence 
from duty from any cause.” This rule, the learned counsel 
contended, did not justify the defendants in forfeiting the 
plaintiffs wages during suspension. The case involved 
an important principle, 

Mr. Gregory, on the other side, contended that the 
defendants were justified in the course they had taken in 
this case, the plaintiff having been guilty of a breach of 
duty which very nearly resulted in a serious accident. 
He had neglected when his train came to a standstill to 
go back to the nearest signal-box and see that the signal- 
man warned approaching trains of the rn on the 
line of the train of which plaintiff was guard. Plaintiff 
himself in cross-examination admitted that he deserved 
some punishment for his fault. 

In the result the Court held that the Judge was wrong 
in deciding that the railway company were entitled to 
forfeit appellant’s wages during the period of —— 
and ordered judgment to be entered for the appellant for 
3. 2s.—two weeks’ wages—with costs. 





Hicu-TENsION TRANSMISSION OF ENERGY ON THE Con- 
TINENT.—It is well known that high-voltage currents have 
been in use for years in the United States for long-distance 
transmission of energy. Some of the plants, where the 
climate is very favourable, have adopted tensions up to 
40,000 and even 50,000 volts, On the Continent, where 
hydraulic energy in the immediate vicinity of industrial 
centres is becoming more and more scarce, long-distance 
power transmission with high voltage is now being fre- 
quently resorted to, as the following will show: A 37- 
kilometre transmission at 20,000 volts is being constructed 
to supply Como with energy. In the vicinity of Zaragoza, 
in Spain, two plants of 4000 and 6000 horse-power re- 
spectively are being installed. The power obtained will 
be transmitted at 30,000 volts over a distance of 45 and 
S% xitometres. The Fure and Morge installation near 
Grenoble, in France, is a 7000 horse-power plant, supply- 
ing carrent at 26,000 volts to a number of towns and 
villeg b=, such as Voiron, Moirans, &c., the distance covered 
being 50 kilometres. This plant has been completed 
and is now working. The Peznau plant near Waldshut 
provides 10,000 horse-power, and the current is sent 
over distances up to 60 kilometres ata —e of 25,000. 
Lastly, an order has recently been placed for the ma- 
chinery of a 13,000 tacky ig t to be erected on the 
Cellina river, in Northern Italy, the energy being supplied, 
at a tension of 36,000 volts, to the towns of Venice, Udine, 
Pordenone, &c. Currentin this installation is transmitted 
over distances up to 90 kilometres. In all the above 
plant the current is three-phase and is generated at 4 
comparatively low tension of a few thousand volts, and 
raised to the transmission voltage by means of stationary 
Saar ts, ce han’ been wapplion ty the wall known 

lants will be, or su y the well- 
om of Messrs. Brown, as genset Co., Limited, of 





Baden, Switzerland, who seem to be making a speciality 
of this kind of work, 
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THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Preuint, C.E., New York. 
(Continued from page 365.) 

Tae fourteenth section of the subway begins at 
a point 100 ft. north of 181st-street, and ends at 
the north portal of the west side line at Dyckman- 
street. This section is tunnelled through rock 
throughout its entire length of 4500 ft., the work 
being carried out by Messrs. L. B. McCabe and 
Brother, of Baltimore. 

About a year ago there happened at the south 
entrance of this tunnel the first explosion of dyna- 
mite which occurred along the subway line. A 
box of dynamite was reported to have exploded 
inside the tunnel, injuring several workmen and 
destroying the elevator in the shaft. Happily the 
compressed - air pipes remained intact, which 














A second accident was only just averted last 
October at the shaft of the Central Park tunnel, 
situated at 104th-street and Kighth-avenue. The 
dynamite company had delivered, late on Saturday 
evening, the quantity of explosives to be used on 
Monday for the morning blasting operations. At 
11 p.m. the foreman discovered, to hhis consterna- 
tion, that the south end of the head of the shaft 
was on fire. Rushing to the spot where the ex- 
plosives were kept, he succeeded, with the aid of a 
night-watchman, in carrying the boxes containing 
the dynamite over to the adjoining park. As soon 
as the fire was extinguished, he set carpenters 
and pointers to work, so that all traces of the fire 
were removed before morning, and the dynamite 
carried back to its store-room. 

Mr. Ira A. Shaler, the sub-contractor for the 
'fourth section of the subway, was not so fortunate. 
| His section contains two parallel tunnels running 
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Fig 127. Sunflower; a polar protractor for 


determirung profile of excavated 


enabled the engineer to save the men that were 
working in the tunnel at the time of the accident 
from being asphyxiated, which he did by imme- 
diately turning on a strong current of pure fresh 
air. 

As the accident happened at the upper end of 
Manhattan Island, and as the casualties were 
neither numerous nor serious, no great publicity 
was given to the matter by the daily press ; so that 
little was done by the city authorities to ascertain 
the cause of the disaster and the quantity of dyna- 
mite exploded. A special permit is required for 
the storage of dynamite’ within the city limits, 
which permit is granted by the Combustible and 
Fire Office—a branch of the Fire Department. 
The law does not allow the storage of more than 
623 lb. of dynamite at a time—a fact well known 
to all the subway contractors, from the third 
up to the fourteenth section, who have to deal 
with rock. When the work is carried on by 
the open-trench method, it is easy to obtain 
Several permits, which will cover a long dis- 
tance ; so that while the contractor complies with 
the law for every centre of storage, yet he has 
enough distributed along his section for his dail 
work, But when the excavation is done by tunnel- 
ling, permits are granted for storage only at the 
shafts or portals, so that if the work calls for a 
daily consumption of more than the legal allowance, 
the contractor finds himself in a very embarrassing 
dilemma. _If his section is not completed within 
the prescribed limits of time, he forfeits his bonds, 
and is liable to all the fines imposed by the contract, 
80 that the temptation of trusting to good luck is 
rather strong in such circumstances. 
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under Murray-hill and along Park-avenue, the 
work being carried on from two shafts located at 
34th-street and at 41st-street respectively. The 
whole of the excavation is of the very hardest 
kind, and requiring considerable explosive power 
per unit blasted; still, Mr. Shaler could not 
obtain more than two storage permits, one for each 
head of the shafts. Though one of the ablest and 
most careful engineers engaged in the work, a 
catastrophe of considerable magnitude occurred on 
the morning of January 27 last. A fire broke out 
in the storehouse ; the dynamite exploded, killing 
eight persons, wounding 150, and causing much 
damage to surrounding property. . By sensational 
articles and illustrations in the daily press, the 
pa were brought to realise the potential dangers 
urking along the subway. The Mayor, Mr. Seth 
Low, sent for Mr. William Barclay Parsons, chief 
engineer, and requested him to investigate the 
causes of the Park-avenue disaster, and inquire 
into the storage of dynamite along the entire line. 
In his report, Mr. Parsons states that the 











monthly consumption of dynamite in the city is 





over 60 tons, only a part of which is used in the 
blasting operations of the subway. The present 
rules that govern the handling of — explosives 
are the same that regulated the handling of gun- 
powder fifty years ago; they are antiquated, and 
need to be replaced by a set of regulations in har- 
mony with present knowledge. The limit of 624 1b. 
he considered unnecessarily small. 

Naturally, contractors have been very reticent 
| about their daily consumption of dynamite, so that 
even professional men were frequently unable, at 
the time of the Park-avenue explosion, to give 
any definite figures with regard to the quantity of 
dynamite needed for the excavation of rock. When 
a figure was sometimes ventured, it was generally 
too small. Mr. Drinker, in his work on ‘“ Tun- 
nelling,” states that in some tunnels 4 lb. of dyna- 
mite were used per cubic yard of rock excavated ; 
and the late D. Kinnear Clark, M. Inst. C.E., 
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Fig 140. Gross Sectrory 























in his additions to ‘‘ Practical Tunnelling,” by Mr. 
F. W. Simms, states that in the St. Gothard 
Tunnel an amount varying from 1.75 lb. to 2.5 Ib. 
of dynamite was required for every cubic yard of 
the mica-schist rock excavated. This is precisely 
the kind of rock met all over Manhattan Island ; 
so that it is at least improbable that any of the 
contractors can economically carry on their work 
without using 2} lb. of explosive per cubic yard of 
rock. Indeed, the conditions under which they are 
compelled to work often call for a higher figure. 
As they must effect the blast in several rounds, in 
order to avoid severe shocks, it follows that they 
cannot use the dynamite at its full efficiency, and 
will therefore need a correspondingly greater 
quantity. 

A few figures will show the urgency of raising 
the limit imposed by law, while, of course, enfore- 
ing all the precautions necessary for the safe 
storage of such an explosive material. On the 
average, the advance in Mr. Shaler’s section has 
been 90 ft. per month on each of his four attacks, 
or 360 lineal feet per month. The average crogs- 
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section is 540 square feet, so that the amount of 
- 540 x 360 : 
rock excavated is es aaa 6830 cubic yards, 


which, at the minimum rate of 2} lb. of dynamite 
to the cubic yard, would require 17,075 lb. This 
gives 683 lb. per working day of 25 to the month 
—that is, 342 lb. per day at each power house. 
Returning to Section 14, we find that the tunnel 
is excavated in two sections by the heading and the 
bench method respectively. ‘The heading, as shown 
in Fig. 135, is divided into the heading proper, 
marked 1, and the trimming 2. The bench is also 
divided into the bench proper 3, and the grading 4. 
The cut of the heading is made by means of two 
vertical rows of holes, the rows being 7 ft. apart, and 
the holes 1 ft. 8in., as indicated in Figs. 130 and 131,* 
which also shows the convergency of the holes and 
their depth. Four feet from each rowanothervertical 


row of holes’is driven, and 3 ft. further towards | fig 


the side another single hole. The upper holes 
corresponding to each row are called ‘‘dry” Holes, 
and really form the trimming of the roof of the 
tunnel. The heading marked 1 is blasted in three 
rounds. At the first blast the eight holes of the 
centre cut are fired ; at the second the eight holes 
of the sides ; and last of all the ‘‘dry ” holes. 

The cut of the trimming marked 2 is effected by 
means of three holes on each side, having different 
depths, and being inclined as indicated in the 
illustration. The trimming holes are drilled and 
fired simultaneously with those of the bench. Five 
holes, 4 ft. apart from centre to centre, and with 
a forward inclination, are driven, for the excavation 
of the bench, 7 ft. from -its face. The distance 
between the heading and the holes for the excava- 
tion of the bench is kept as small as convenient, in 
order to reduce the expense of transportation of the 
materials to be removed from the headings. The 
distance cannot be very small, otherwise the 
drillers at the working heading would interfere with 
those at the bench, the drills at the headings being 
mounted on columns, whilst all the others are 
mounted on tripods. 

The floor of the tunnel is reached with the ex- 
cavation of the small step marked 4, which separates 
the bottom of the bench from the proposed plane. 
This is done by means of seven small holes, from 
3 ft. to 5 ft. long, and inclined in such a way that 
the ends of each hole reach the grade of the tunnel 
floor. These are called ‘‘ grading” holes, and are 
blasted all at once. According to Mr. Beverley R. 
Value’s plan, the ‘ gop ” holes are fired in the 
first round, the bench and trimmings in the second, 
the centre-cut in the third, the sides in the fifth, 
and the ‘‘dry” holes in the last. 

Each advance of the tunnel is made by means of 
forty holes fired in five rounds, which consume 
277 lb. of dynamite, with a probable additional 
quantity of 76 lb., making a total of 353 Ib. 

For the purpose of directing the work inside the 
tunnel, the foreman is supplied with a copy of the 
diagram given in Figs. 133 and 134. On it are marked 
the horizontal distances of the line of rock excavation 
from the centre line per foot down from the roof. 
The engineer marks points on the roof at distances 
of 50 ft. or 60 ft., corresponding exactly with the 
axis of the tunnel. At each point a plug is driven 
into the rock, provided with a small iron hook, 
ee along the axis of-the tunnel. From each 

ook is suspended a copper wire, stretched by a 
heavy mass, the whole forming a plumb- line 
(Fig. 136). The locus of these lines gives the axis 
of the tunnel ; then, at a point 1 ft. down from the 
hook, the foreman measures a horizontal distance 
of 5 ft. 2} in. By mei. these operations at 


regular intervals, the foreman makes sure that the | PO! 


rock will be excavated very close to the required 
line, and that the lining has the required thickness. 

After excavation, the cross-sections of the tunnel 
are taken with great precision by an instrument com- 
monly called the ‘‘ Sunflower.” This simple and con- 
venient instrument was invented by Mr. Alfred 
Craven, M. Am. Soc. C.E., whom we have already 
met as engineer in chargeof the second division of the 
subway. The instrument consists of an ordinary 
tripod, with two pairs of levelling screws and carry- 
ing a long iron tube, to which is braced a vertical 
wooden circle 14 in. in diameter (Figs. 137 and 138). 
This disc is graduated on the front from 0 deg. to 
180 deg., the line 0 —180 being vertical, with the zero 
ontop. The instrument is set up horizontally by 
means of two small bubble levels at right angles to 
each other. Attached to the centre of the disc is a 





* See page 365 ante, 





revolving metal arm provided with a vernier. The 
arm carries a graduated rod which gives the dis- 
tances from the required point to the centre of the 
instrument. Through the disc and attached to 
a vertical support there is a telescope with a 
cross-wire in front, which, by sighting along the 
centre line of the tunnel, insures the wooden disc 
is in a plane at right angles to the tunnel. 

When in use, a candle is placed on the fixed 
point in the ground, the instrument is set up, and 
its correct position is attained when the candle is 
seen in the centre of the tubular support. A gra- 
duated wooden rod is placed on the revolving arm, 
with its end resting against the most prominent 
points of the tunnel, the distances being read on 
the vernier, and the angles which these points make 
with the centre line are recorded, and also the 
height of the instrument above the floor. A similar 
ure is then drawn on paper, and its area 
estimated by means of a planimeter. On this 
tunnel cross-sections are taken every 20 ft. apart. 

The shafts at 169th-street and 181st-street are 
60 ft. east of the axis of the tunnel, their depth being 
110 ft. and 120 ft. respectively. Great precision 
was needed on account of such a depth when trans- 
ferring the centre-line through the shafts. The 
operation is described in text-books, and is easily 
understood ; but in practice it is usually found very 
troublesome. 

The centre line was carefully determined at the 
surface, where it coincided with the axis of Broad- 
way, after which a transit was set up at a point O 
(Fig. 139) corresponding to a point at right angles to 
the axis of the shaft, and the two points A and B 
located on the ground. In determining these points, 
the instrument was set up with the zero along O N, 
and the angles read four times, so as to cover the 
entire circle, thus eliminating the errors due to 
graduation. The same operation was then repeated 
by starting the readings from the line O S; and at 
90 deg. from the centre line NS, the axis of Broad- 
way, the points A and B were determined again. 
If any variation was found in the location of the 
points, the error was corrected by a process of 
elimination and averages. The same operation was 
repeated at a different time by a different observer, 
and all the results recorded for comparison. When 
the results of the two sets of observations agreed, 
the points A and B were permanently fixed. A 
line was then stretched, and the points m and n 
marked on the edge of the shaft. 

In transferring the centre-line down to the tunnel 
a wire was stretched between m and n (Fig. 140), 
carrying two weighted piano wires, as far apart as 
possible. These masses weighed 25 Ib. each, and 
were of the form shown in Fig. 141. To damp the 
oscillations the weights were immersed in water. 
The piano wires defined a vertical plane at right 
angles to the axis of Broadway, and consequently 
also of the tunnel. At the bottom of the shaft a dis- 
tance was laid off from the vertical plane equal to 
0, m, 80 that the point o was roughly transferred inside 
the tunnel. Setting up the instrument, and turn- 
ing it round through 90 deg., the centre line of the 
tunnel was determined. It was not an easy matter 
to locate o with precision, on account of the oscilla- 
tions of the piano wires. Oil was substituted for 
water as a damping medium, without better results. 
At the 169th-street and 181st-street shafts the en- 
gineers operated from the roughly determined 
point 0, and tried to have a line in collimation with 
only one wire at a time, and then by successive 
readings and frequently moving the instrument it 
was sought to eliminate the errors arising from the 
unsteadiness of the wires. Two operators located the 
int o in turn ; and it was only when the difference 
in their locations was exceedingly minute that the 
point o was definitely marked by a plug on the floor 
of the tunnel. While determining o ie operators also 
located the plumb lines suspended to the hangers 
of the scales inserted in the roof of the tunnel 
nearly 200 ft. north and south of0, the readings of 
the vernier attached to the scalés being recorded 
at each operation. When o was permanently fixed, 
the readings of the vernier were also recorded, and 
the plumb-lines attached to the hangers were in 
the same vertical plane through the axis of Broad- 
way, and consequently gave the direction of the 
centre line, which was marked on the floor with 
plugs every 60 ft. or 70 ft. apart. To enhance the 
trouble attending the operation the soil at o was 
wet, and the instrument settled continuously in 
uneven ways. So also the reading of the verniers 
was made more difficult by the shadows cast from 
the ordinary lamps, so that bull’s-eye lanterns were 





eventually adopted. The plumb-lines of the scales 
were rende visible by strips of white paper 
attached to them, which the beam from the bull’s- 
eye lanterns intensified. 

The levels were transferred inside the shaft by 
means of steel tape, and then to a bench-mark in 
the tunnel by means of levelling-rods and an 
ordinary level, The readings of the tape were 
corrected for temperature, the mean temperature 
between the exterior air and that at the bottom of 
the shaft being taken as a basis for the correction. 
All these engineering operations were made under 
the direction of Mr. Value, divisional engineer of 
the Rapid Transit Company, also inventor of the 
scales for determining the centre line inside the 
tunnel. Mr. Power, the engineer in charge of 
the west side line of the third division, was in 
charge of the operation, while Mr. Parsons, chief 
engineer, personally superintended the operations, 
and checked the work of his subordinates. 

The shafts at 169th-street and 181st-street are 
located on one side of the axis of the tunnel, a 
small gallery serving as a means of communication 
between them and the tunnel. The shafts are 
permanently built and will be lined with masonry, 
and used for elevators for the deep-tunnel stations 
located at those points. 

The stations will be of the side-platform type, 
with the two tracks running in the middle. The 
dimensions of the stations are given in Fig. 142. 
They are excavated in rock, “a will have a roof 
made up of a tri-centric arch with radii of 13.44 ft. 
and 34 {t. respectively, and will be lined with con- 
crete. No instructions have been issued as to how 
the western platform will be reached ; doubtless a 
cross-over will be used. 

(Zo be continued.) 


LITERATURE. 


Michael and Will on the Law Relating to Gas and Water. 
Fifth Edition. By JoHn Sniress Witt, K.C. Lon- 
don: Butterworth and Co. [Price 353.] 

Tue long-delayed appearance of a new edition of 

this standard work on gas and water law will be 

welcomed by all interested in the subject. The 
last edition, published in 1894, contained also the 
statutes and case law relating to electric lighting, 
and it is typical of the increase of important deci- 
sions and enactments on the law relating to gas and 
water that, although the electric lighting portion is 
now published as a separate book, the present 
edition exceeds its predecessor in length by nearly 

a hundred pages. It is difficult, however, to see how 

it could have been shortened without detracting 

from that fulness and accuracy which it possesses, 
and which is so valuable in a work of this kind. 

The introduction has been much enlarged, and a 

digest of precedents is added to it relating to the 

compulsory acquisition by local authorities of gas 
and water companies’ undertakings during the past 
twenty years. Some very interesting statistics are 
given, showing the increase of the gas industry in 
spite of the ever-growing competition of electricity. 

Indeed, the increase during the last seven years is 

greater than it was during the previous ten. In 

1883 the share and loan capital embarked in gas 

undertakings, exclusive of Secal authorities, was 

48 millions, in 1893 it was 54 millions, and in 

1899-1900 it reached a total of over 69 millions. 

The number of companies has increased from 357 

in 1883 to 450 in 1900, There has also been a 

large increase in the number of local authorities 

supplying gas—a typical instance of the spread of 
municipal trading in this country. 

In the last edition mention was made of a pro- 
bable increase in prepayment meters, and it is now 
seen that in this respect Mr. Will was a true pro- 
phet. They are very largely used now, and a 
special Act, the Metropolis Gas (Prepayment 

eter) Act, 1900, has been passed to regulate 

the charges made by the London companies in 
res of gas supplied through such meters. By 
this Act the companies are not allowed to charge 
a greater rate than they are entitled to for yas 
supplied in any other way, and, moreover, the rate 
charged for the use of such prepayment meter 1s 
not to exceed 10d. per thousand cubic feet of gas 
supplied through it. This charge is also to include, 
besides the hire of the meter, the hire of the 
fittings used with it and the repair and maintenance 
of meter and fittings. : 

Among other important things noted in the 
introduction are the South Metropolitan Gas Acts, 
1896-1901, and the report of the Select Committee 
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on gas charges in 1899, which recommended a re- 
duction in the price of gas to 3s. 3d., carrying a 
standard dividend of 10 per cent. As regards water, 
there is not so much that is new to be noted, 
although what there is is important. The chief 
innovations are the rules now in force as to com- 
pensation by a water company when it drains away 
the water from a water-shed, and the recent provi- 
sions, tending to become more stringent, against 
waste, misuse, or pollution. As to underground 
water, since the case of Chasemere v. Richards 
(7 H. L. Cases, 349) the law has been that there is 
no property in it, and no compensation can be 
obtained for the draining away of water which 
was not flowing in a defined channel. The Courts 
of Referees has followed the law and refused a 
locus standi to petitioners alleging injury by the 
abstraction of underground percolating water. It 
will be remembered that Mr. Mansergh referred 
to the hardship caused by this rule, in his presi- 
dential address to the Institution of Civil Engineers 
the year before last. Since then a new standing 
order of the House of Commons has been issued, 
which makes it competent for the referees on 
private Bills to hear any petitioners alleging injury 
to their water supply, without restricting the right 
to such as allege the abstraction of water from a 
definite channel. 

Mr. Will comments with approval on the report 
of the Llandaff Commission on the Metropolitan 
water supply, but expresses no opinion on the 
London County Council Water Purchase Bills, 
1897-1900, all of which have been rejected. The 
Council are, it is believed, to bring in a similar Bill 
next session, which seems likely to share the fate 
of its predecessors. 

This concludes the introduction, which is a very 
valuable piece of work. The plan of the book 
itself remains the same; that is to say, all the 
statutes of any importance relating to the subject 
are printed in full, with notes on the decided cases 
brought up to date ; while at the end are given the 
Companies’ Clauses Consolidation Acts, 1845-1889, 
and the Lands Clauses Consolidation Acts, 1845- 
1895, as bearing generally on the subject. It is 
of interest to note in passing that the breaking up 
of the streets is not an entirely modern grievance, 
since the preamble of the Metropolis Gas Act, 1860, 
recites that one of its objects is to avoid the frequent 
opening up of the streets. Indeed, many Acts—for 
example, the Water Works Clauses Act, 1847— 
contain sections providing that all such work shall 
be done without undue delay, or with all convenient 
speed, and inflicting penalties for non-compliance. 
It seems a pity that these regulations cannot be 
enforced a little more stringently. The Prepay- 
ment Meter Act has already been noticed ; the 
other important gas Act passed since 1894 is the 
South Metropolitan Gas Act, 1900, which provides 
that after July, 1901, the illuminating power of 
the gas supplied shall be 15 candle-power, and the 
price 3s. 2d., and after July, 1905, the power shall 
be 14 candle-power, and the price 3s. ld. The 
conversion of stock by this company and the Gas 
Light and Coke Company is also dealt with. The 
notification of the gas referees for 1901 is practically 
identical with that of those for 1894, the only dif- 
ference being that a pentane lamp is now used for 
testing the illuminating power instead of candles, 
and a slightly larger percentage of sulphur is 
allowed between the months of September and 
April. This concludes the portion of the book 


dealing specially with gas. Coming to the acts| 4, Elementary Book on Electricity and Magnetism, and 


relating to water, one of the first things to note is 
the admirable ambition displayed of late years to 
secure purity in the water supply. It has been 
usual in the great recent schemes—e.g., Thirlmere 
—-for the undertakers to acquire compulsorily the 
land of the water-shed as the most effective means 
of preventing pollution. It seems also that local 
authorities are frequently now given power, when 
undertaking the water supply themselves, to make 
bye-laws for securing the purity of the water and 
the prevention of nuisance within the drainage area. 


All of which things are healthy and valuable signs | 4 Laboratory Manual of Physics oe Use in High Schools. 


of an awakening, on the part of those responsible, 
to the imperative necessity of an unpolluted water 


supply. The same tendency is observable in’the | 595" coh ornst inkipfe. 


Rivers Pollution Prevention (Border Councils) Act, 
1898, which enables county councils on either side 


of the border to act together for the prevention of | Zxperiments with Ionized Air. By Cant Barus. Wash- 


the pollution of rivers, 
Some interesting figures as to the Metropolitan 
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London makes upon the Thames may be gathered 
from the fact that in August, 1899, no less than 
64.8 per cent. of the whole volume of water coming 
down the river in that month was withdrawn for 
the Metropolitan supply. Of course, at that time 
the demand was highest and the supply lowest. 
Under entirely opposite conditions, in the month 
of February, the quantity withdrawn amounted to 
only 3.4 per cent. 

wo interesting Acts passed since the last edition 
in 1894 are the Metropolis Water Acts, 1897 and 
1899. The first enables consumers and local autho- 
rities to complain to the Railway and Canal Com- 
mission that a water company has failed in any 
statutory duty, and the Commission will hear and 
determine on such complaint, and may inflict 
penalties if necessary. Up to this year only 
two complaints have been made, one of which was 
dropped on the passing of the second Act referred 
to above, and the other of which was dismissed. 
The Act of 1899 is to enable and require the 
Metropolitan water companies to supply each 
other with water in case of emergency. This 
Act is one of the outcomes of the labours of the 
Llandaff Commission of 1897. 

One of the new features of this edition is a 
model water Bill, which should be useful to com- 
panies or local authorities intending to start a 
water supply. The last part of the book deals 
with the powers of local authorities as to gas and 
water. An interesting case recently decided on 
this subject is that of the Attorney-General ». 
Teddington Urban District Council (1898, 1 Ch. 66). 
It was held there that a local authority having 
acquired land under the powers of the Public Health 
Act, 1875, and only requiring part of it for the 
purpose for which it was acquired, need not necess- 
arily sell the remainder under section 175 of the 
Act, but may retain and use the same in any lawful 
way which will not interfere with its being ulti- 
mately used for the original purpose. 

In regard to Scotland there have been many 
changes introduced by the Local Government (Scot- 
land) Act, 1894, and the Public Health (Scotland) 
Act, 1897. ‘These are given in the text, and their 
effect noted. The suggestions of the late Sir Robert 
Rawlinson as to water supply are reprinted in this 
edition (by permission) from his book on ‘‘Sewerage, 
Drainage, and Water Supply.” There is a good 
index, which is so necessary and valuable an ad- 
junct in a work of this kind. In conclusion it may 

said that this is a most useful book, and one 
which should be of great service to those whose 
business or inclination leads them to take an in- 
terest in the subjects dealt with. 
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DIE-FORGING,—No. XVIII. 
By Joszrn Horner. 

A very special case of die-forging is that of 
cranks, and cranked work eunilie. To the in- 
oe it would seem the simplest possible 

to make a crank, either by stamping from the 
solid, or by bending. But the first-named is not 
good practice, unless the webs are stout and the 
cranks of small size. For the same reason, cranks 
which are slotted from the solid are, excepting in 
those of large dimensions, not desirable. Loco- 
motive and marine cranks are slotted thus, but 
these are special cases in which bending and die- 
work would be impracticable. But of greater im- 
portance numerically are the small cranks used in 
engine and pump work, which are required in large 
numbers, and in which the reduction in the amount 
of tooling to be done is a prime consideration. 

At one time cranks of this kind were mostly 
specified to be made of fagoted iron, to secure 
toughness and strength, oe they were all bent. 
Steel has to a large extent sup Looted these, but 
steel cranks are often bent. Cranks are bent in 
iron in order to insure continuity of fibre, which 
would be severed by slotting out the space between 
the webs. Although the same reason does not hold 
good to the same degree in steel, yet it is un- 
doubtedly better tc bend this than to cut out the 
web 8 . And, apart from this, it is better 
to bend either material as preparatory to a finish 
in dies, because less fin is thrown out, and the 
work of the dies is correspondingly lessened. 

Many cranks are produced without dies, being 
sent into the machine shop as they leave the hands 
of the smith. Occasionally they are made without 
any aid whatever from blocks, but that is onl 
justifiable for an odd job. It is a troublesome tas 
to make a decent crank without some extraneous 
aid, and the extra work entailed in the machining 
would soon pay for the cost of a bending block. 
Making a crank without such aid means putting 
excess of metal at the corners, and especially in 
the pin, to guard against the —, of these 
parts failing to ‘‘hold up” to the required dimen- 
sions and centres. The making of a very few similar 
cranks, say three or four, will certainly pay for the 
cost of pattern-making and casting for a bending 
block. It does not much matter how rough this 
is, provided that just the portion into which the 
crank has to fit is accurate. Elsewhere there is no 
dimension important, and no finish requisite. 

The reason why crank-bending is not so simple a 
matter as it might appear is, that before beginning 
to bend the crank it is necessary to upset the bar 
from which it has to be formed, in three places. 
These places are a a, b b, Fig. 566, page 432, corre- 
anne with the bends adjoining the crankpin, and 
the bends where the axles turn round to the webs. 
If these are not upset here, the bends will be 
short of metal after they are turned ; and if the pin 
happens to be a little out of truth, it will not hold 
up for turning. The effect of bending is to extend 
the metal on the outer portions of the curves, 
with, of course, reduction in cross-section and area. 
The amount of upsetting or thickening imparted 
therefore depends on the form of the crank, and 
the quickness or flatness of the curve to which it is 
bent. It may range from } in. only increased dia- 
meter to 1 in. in different examples. The bar is 
upset by up-ending it on the anvil, or foundation 
block. The heat must be localised as much as pos- 
sible in the lengths to be upset. 
The bending follows. It is not always done 
wholly on the actual bending block, for that might 
be too troublesome a job. The bulk of it may be 
erformed either on a lovetiing block or on a swage 
lock. Pins are inserted at suitable distances in 


Co, | one or other of these blocks, and one end of the 


crank is at first pulled round to form the outer and 
the inner corners a, b, the long ends of the axles 
affording sufficient leverage, while a, b and the 
web between are heated. Then the portion which 
is to form the crankpin is fastened down to the 
special bending-block ie means of the strap A and 
cotter B, Figs. 566 to 570, page 432. 

The shape of this block is so clearly shown in 
the several illustrations that it needs little descrip- 
tion. The essential working part is the semi- 
circular recess in which the crank lies. The width 
of strap, and the size of cotter by which the crank 
is confined while being bent, are of little importance. 
These are drawn, however, of good ee rtions. 
The horns C, C, cast on the bottom of the block, 








water supply are given in the Local Government 
Board’s report for 1899-1900. What a large demand 
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ing recesses cast in a foundation-plate or block 
ec, c, sunk into the floor of the shop. This is 
used as an upsetting block as well, but having the 
recesses cast in renders it suitable for the fitting 
of these crank-blocks. Bending blocks for all sizes 
of cranks can be made to fit into the same recesses 
in this foundation-plate. The advantage of fitting 
the crank-block into a plate in this manner 
is, that it is held very steadily and firmly, and 
therefore offers good resistance to the force of 
the blows which are necessary to the bending of the 
crank. The line c, ¢ is the floor line, and the 
block is therefore low down, placing the work in a 
good position for the men to have full command 
over it. 

Shrinkage allowance must be given in making 
these blocks, as the crank will shrink to the extent 
of 3%; in. to } in. per foot. 

he pin portion of the future crank is now 
pinched by the strap A, and cottered down upon the 
top of the block, and one end of the crank, partly 
bent, is brought to a firm bedding against one side 
of the block. This is done with the monkey, slung 
from a beam overhead, drawn back by its rope, 
and then let go against the work. If the crank is 
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light, it can be done with sledges. By this method, 
followed by corrections with the sledge and the 
swage, the first end is brought toa firm bedding 
against the block, and the axle also on its section. 
Before the second end can be bent, the bar has to 
be re-heated, and then the same process is repeated. 

Note that one end of the block is made longer 
than the other. The forging is done upon the long 
end, in order to insure that the axle is bent per- 
fectly parallel with the pin. After this is done, 
being then true, it can be turned round and laid 
upon the short end while the second bending is 
being accomplished. 

When cranks are made with two or three dips or 
throws, using a block of this kind, it is necessary 
to confine the dip first made to prevent distortion 
during the heating and hammering of the adjoining 
portions. This is done by inserting a block, in the 
manner shown in Fig. 571, between the dip, and 
confining it in place with a strap and cotter. 

This describes the principal details and methods 
used for making dip cranks of plain section in 
moderate numbers. The bending blocks are kept 
in the smithy, and when repeat orders for stock 
sets are given out, the cranks are forged in sets as 
required, and they are all alike, requiring no un- 
necessary tooling. 

In these examples, dies for finishing are of so 
little value, by comparison with those for other types 
of cranks, that they are seldom used. But many 
cranks are made in which the webs are flatand square. 
To bend these, a large amount of upsetting has to be 
done—almost more than is desirable. These are 
used for light engines—both steam and gas— pumps, 
and automobiles. They should be bent first, and 
finished by stamping rather than by slotting from 
the solid. If slotting is done, it is easy to produce 
a crank ready for the dies, by taking a bar of the 











total cross-section of ‘the webbed portion, and 
swaging down the ends to right and left under the 
wer-hammer, finishing in swages or in dies, and 
eaving the middle piece between the webs to be 
either slotted or sawn out, and the pin to be 
turned. Ora bar can be taken of about the same 
size as the axis or shaft, and the crank portion 
dabbed on in one thickness or more, and finished 
between dies. A better way to bend these is to 
take a bar of the same cross-section as the largest 
section of the crank, and fuller down two sections 
to right and left of the crankpin to form the webs. 
This can then be brought by successive bendings 
into the cranked shape, at which stage it is put 
into dies to be finished. Fin may be removed in a 
stripping die, or may be knocked off with the 
hammer as the forging leaves the actual dies. 

The function of dies therefore in crank-making is 
in such cases much less of a formative than of a 
finishing character. Cranks are made without 
dies, and even when using dies of the stamp type, 
the preliminary formative processes are practically 
essential if short fibre nl excessive fin is to be 
avoided. Thus the value of the stamps comes in 
chiefly in the finishing process. This consists of 





cranks, and especially those in which collars or 
flanges are formed on the axles. 

Crank-dies can be made by any of the methods 
previously illustrated. They can be cored out when 
of medium dimensions, or the pattern halves can 
be cut out. In the best dies the recesses are cut 
out in massive blocks of mild steel. Moreover, the 
top and bottom halves may be mounted as most 
convenient for the power hammers or presses which 
are available. The topand bottom can be dowelled 
together, and the top one struck by the tup; or 
the top die can be attached with a dovetail fitting 
to the tup. 

The foregoing are what may be termed the general 
shop methods ; but this work is also specialised in 
forging presses, which are of great value in bending 
operations of this character. In some patented 
methods applied to this class of repetitive work, a 
noticeable feature is the attempt to combine the 
upsetting with the bending, instead of making 
them separate operations, as in the common methods 
of the smithy. They are, as a rule, quite unsuited 
to the work of the general smithy, because they 
involve an expensive rig-up, and often, too, the 
use of special power presses with several rams. 








insuring, first, that all forgings shall be exactly 
alike; and, second, by reducing the amount of 
machining—the latter following as a result of the 
first. These are quite sufficient to justify the use 
of stamps for finishing square-webbed cranks, and 
those having collars, even though, say, but a score 
of forgings of the same size were wanted. The 
reasons should be evident to those who know the 
sequence of the machining of cranks, which is as 
follows : 

Two chuckings are necessary—one for turning 
the axle lengths and journals, and one for the pin— 
the crank being centred on crank-plates for the 
latter. In cranks having turned ends on the webs, 
a third chucking is required to turn both ends to 
the same radius. The faces of the webs are turned 
at the first two chuckings—the outer faces at the 
first-named, the inner faces at the second. The 
flat edges of the webs are next planed, shaped, or 
milled. In a plain round crank, like that shown in 
Fig. 566, two chuckings only are necessary— 
one for the axles, one for the pin—done on 
crank-plates ; but there is work for the fitters in 
chipping, filing, and finishing the curved portions 
at a, a, and generally at b, b also, when the cranks 
are bent, even though with the aid of blocks similar 
to that illustrated in those figures. It is here, 
therefore, in the lessening of tooling for good 
appearance merely that the value of dies come in. 
The turning of axles and pin is essential in any 
case, but the remainder wate avoided when cranks 
are finished by stamping in dies, the emery wheel 
being sufficient to impart a polish, or the forging 
being left black, but smooth, from the dies. 

Again, since the part with most detail is the 
wean and not the axle, dies are made only to 
include this, leaving the axles to be finished in 
swages. Exceptions occur in the case of very small 
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Hydraulic pressure is the ideal agent for the for- 
mation of bent cranks, and various are the devices 
that have been schemed for bending the dips around 
suitable blocks. They all aim substantially at per- 
forming the same operations in detail as those 
which are illustrated in the foregoing figures— 
namely, to upset, to bend the crankpin first in 
position against or on its block, and then to 
forcibly bend the dips from the straight bar 
into the vertical, and again into the horizontal 
settings. Sometimes the dips have been upper- 
most, as in our figures; sometimes below; but 
in any case the aim is, as far as the writer is 
aware, to bend the dip from the pin, and not to 
bend the pin portion and the web from the straight 
axle lengths. 

Crank-bending is typical of a very large class of 
operations, formerly and still done by hand, with 
the aid of bending-blocks, but now largely accom- 
plished in dies operated by power presses. Preli- 
minary upsetting, when it does not amount to much, 
can often be dispensed with, as well as the labour 
of cottaring and rough setting. Given a sufficient 
heat and a powerful press, very heavy bending is 
done, and light work is often bent cold. The 
following examples illustrate work of this class done 
on the ** Bulldozer,” a form of horizontal forging 
ress which is held in great favour in America. 

he general appearance of this machine tool is illus- 
trated by the photograph, Fig. 572, representing 
one by Messrs. Williams, White, and Co., of 
Moline, Illinois, This is largely made use of in 
the railway shops of the United States, and also 
by wagon companies, plough and harvester com- 
panies, &c. e McCormick Harvesting Machine 
Company, of Chicago, have several of them in use. 
Many of the car - manufacturing companies use 
numbers of them for a great variety of work, in 
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shaping and bending iron bars and plates. Its 
construction is as follows : 

The work in hand is squeezed between the 
moving ram or crosshead seen to the right, and the 
fixed abutment to the left. The ram slides along 
the ways, to which it is fitted accurately with a 
gib for taking up wear. It is actuated by powerful 
spur-gearing—double-geared in the illustration, 
single-geared in smaller sizes. The crosshead is 
actuated by two cranks—one on each side ; and as 
the gears are duplicated on each side, the main 
shaft is relieved of torsion, and the crosshead is 
maintained in a parallel position. A flywheel on 
the driving shaft tends to uniformity of rotation. 
Most of these machines are belt-driven. Some 
have steam engines attached, but the one illustrated 
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Fig. 678 
































three, the machines can be run quicker, the rates 
varying between from thirty to fifty strokes a 
minute. These are, of course, suitable for work that 
requires less power and higher speed than the 
double-geared. But as they run more rapidly, the 
greater momentum affords some contiadad an 
advantage. As a rule, the double-geared machines 
are used rather than the single-geared, except the 
two smallest sizes, which are popular as single- 
geared machines. The double-geared machines 
are also made with two sets of gearing, as may be 
chosen by the customer, one set giving a slow 
speed—eight or ten strokes a minute, and more 
power, and the other set giving about twice the 
speed—say eighteen or twenty strokes per minute, 
| with less power. 
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up dies. It can also be so adjusted as to slip if 
too severe a strain is put upon the work. The 
following are a few selected illustrations of work 
done in these machines. 

The dies used being of medium and large dimen- 
sions, are made in cast iron, which is a suitable 
material, because the effect upon them is not con- 
cussive, but is a steady squeeze. In order to 
insure the necessary strength without adding unduly 
to weight, they are, when possible, ribbed, the 
ribs running in the direction of the greatest stress. 
The spaces between the ribs are filled with water 
if the dies become warm with prolonged use. 

The examples of work illustrated will be recog- 
nised as mainly connected with American locomo- 
tive practice, and the pieces produced are of rather 





— 


























Fig.577. 


9 


Fig.578. 











I 





a) 


Tere 

































































(7287.0) 


Fig.583. i | 
Fig.584. | 
'287.F) 
a 
Fig. 598. 
O 
@8S 
A 
8 @ 
O 
































































































































is actuated by a motor, seen on the further side. 
It is of 30 horse-power, of Westinghouse make and 
alternating type, connected up by steel-cut gear 
and raw-hide pinion. This machine is one of the 
largest size, with a maximum opening for dies of 
48 in., and a 24-in. movement of crosshead. The 
face of the latter measures 72 in. wide by 16 in. 
deep. The total length of the machine is 15 ft. 5in., 
- total width 7 ft. 4 in., and the weight about | 

The machine shown is of ‘‘ single-ended ” type. 
A few are manufactured double-ended. In these 
the rear end has buta short stroke, used principally 
for shearing, punching holes in series, and forming 
short bends. The single-geared Bulldozers are 
made in similar dimensions to the double-geared in 
the smaller sizes, which include those having move- 
ments of the crosshead of 14 in., 16 in., and 18 in. 
respectively. Having but two gear shafts instead of 
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The advantage of the double crank is apparent 
when the machine is working on pieces that are 
not located centrally in the machine. With a 
single crank in the centre the work must be kept 
at or very near the centre if the ram is to be kept 
from cross-working, or from ——. strain on the 
gibs. But with the double-crank Bulldozer it is 
practicable to put the pressure on at any portion 
of the width. In fact, for some classes of work 
two or three dies are cast side by side, and the 
work goes through each in succession, just as in 
a battery of stamps, or in single dies which 
combine provision for roughing, finishing, and 
cutting off. 

These Bulldozers are started through a friction 
clutch, which prevents shock, and which is under 
such control that the movement of the crosshead 
can be arrested during its stroke, in order to test 











the relations of the dies to the work when setting 
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large dimensions by comparison with those which 
are drop-stamped. The Bulldozer occupies a large 
place in the locomotive work in the States, filling 
the place which is occupied here by the hydraulic 
presses. The =—— given are mostly those of 


simple bending, without any important alteration 
of section, and of punching. The economies over 
handwork range in different cases from 10 to 1 to 
50 to 1. 

The cranks (Fig. 573) are bent at one operation 
between the dies shown in Figs. 574 and 575. The 
example shown is made from 2-in. bar, with a di 
of 6in. A large volume of simple bending of this 
kind is done where there are no square webs or 
collars. In one instance—that of some four-throw 
cranks for some agricultural mechanism-—when the 
ends were put into bearings and revolved, the 
cranks did not vary at: in throw, though made 
of rough bar steel. difference between work 
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of this class when done by hand or by machine is 
enormous. 

The drawbar yokes (Fig. 576) are formed in the 
dies (Figs. 577 and 578) by a single squeeze, at 
the rate of 500 per day. The iron used has a 
cross-section of 4 in. by { in. 

Pipe clamps (Fig. 579) are simple-looking articles, 
but when made by hand there is a deal of setting 
and correction required to produce uniformity of 
dimensions in a number of pieces. The dies in 
Figs. 580 and 581 bend them at a single squeeze. 
To avoid unnecessary expense, the actual dies are 
cast separately from their backings or holders, and 
keyed in place, so that several are interchangeable 
in one set of holders. 

An interesting set of dies is that shown in 
Figs. 583 and 584, designed for bending the train 
hook (Fig. 582). The hook sections are formed 
elsewhere, and the eye also made, so that the dies 
shown ‘are simply used for the final act of bending. 
The fixed die (Fig. 584) is composed of three parts 
—the main backing A, and two movable jaws B, B. 
The latter have a curved or secketed fitting in A, 
by which they can receive a slight rocking motion. 
The result is that when the die (Fig. 583) is advanc- 
ing, thrusting the open or straight blank before 
it, the jaws B, B open to receive the blank. As 
the die (Fig. 585) still advances, the jaws close 
until they rest upon their flat backs, at which stage 
the bending of the hook is completed. 

Eye-bolts (Fig. 585) are made in two sets of dies 
adjacent on the same machine. The first operation 
is done as in Fig. 586, in which a parallel -bending 
takes place, and the work is completed in Fig. 587, 
where the eye is turned rounda pina. No time 
is lost in the change from one set of dies to the 
other, since the piece is taken out of Fig. 586 
while the movable head is receding, and placed in 
Fig. 587 in time for the return stroke. The output, 
therefore, is limited only by the number of strokes 
of the machine. 

The dies used for making the passenger brake 
hangers in Fig. 588 are a little out of the common, 
involving some scheming. These hangers are bent 
from 1-in. round rod in two operations. The first 
one takes place in the dies, Figs. 589 and 590, in 
which the bar is bent into the U form shown in 
Fig. 591 ; the second takes place in the dies, Figs. 
592 and 593. Here both the movable and the sta- 
tionary dies are recessed as semi-circles, with a slight 
straight extension on one side. These confine and 
bend the bar endwise. To turn the ends there is a 
movable block A, sliding in the base of the stationary 
die, Fig. 593, around which the free ends of the 
brake hanger are turned as the movable die closes 
up. The recesses in the semi-circular portions 
suffice to retain the hangers level during bending. 
These are made at the rate of 500 a day. The 
bending is done hot. 

A compound die is shown in Figs. 595 and 596 
for the formation of brake-pipe hangers, Fig. 594, 
which are made two at once, and nicked for parting 
in the dies. Fig. 595 is the movable and Fig. 596 
the stationary die. Essential features are the 
movable pins A, A, around which the eyes are 
turned, and the movable lunette-shaped pieces B, B, 
which are counterbored into the movable die. 
When the bar of 1}-in. by @-in. iron is inserted 
between the dies, the effect of squeezing is to cause 
the pieces B, B to change their positions, turning 
in a horizontal plane in their seatings, and gradu- 
allyenveloping the ends of the bar, turning it around 
the pins A, A. The nicker CO indents the forging, 
dividing the two hangers, and these are released 
by lifting the two pins A, A by their eye-bolts 
from their seatings. 

A job of ae is illustrated in Fig. 597, this 
piece being a follower for freight cars. The work 
is substantially like an example given from the 
Swindon shop. A steel punch A, Fig. 598, and 
bolster B, Fig. 599, 14 in. thick, are screwed to 
cast-iron bodies, with screws having heads counter- 
sunk, so that they can be faced as they wear, or 
replaced with new ones. The pieces stamped are 
1} in. thick, the metal being raised to a white heat. 


Another interesting piece of work, with which | ? 


we will conclude, is the punching of cotter ways in 
dies. In this instance ways 2} in. by 2? in. are 
— through round bars of 1} in. diameter, 

ig. 600. The punch A is seen in Fig. 601, re- 
tained in a tapered socket in the main casting of 
the movable die, in which it is interchangeable with 
punches of different sizes. The pin or bar to be 
punched is gripped in the divided dies B, Figs. 602 
and 603, in the main holder. The lower die is fixed, 





the upper one is lifted off and lowered over the 
work by an eccentric, which passes through a yoke 
on the upper face of the main framing, and which 
is operated by the lever C. These dies are inter- 
changeable with others in the frame to take bars, 
and punched holes of different sizes. When the 
bar is inserted, the eccentric movement pinches it 
between the loose dies, and the punch moves along, 
and, entering the slot in the joint of the dies, drives 
out the metal before it in the bar. The bar being 
compressed in the dies, suffers no alteration in form, 
neither can it turn round. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our issue of last week we reported the sittings 
of the Institution of Naval Architects which took 
place on Thursday, March 20th, and a part of that 
of Friday, March 21st. We now report the re- 
mainder of Friday’s sittings, which concluded the 
meeting. 

OVERHEATING OF BoILERs. 

A paper by Mr. E. Stromeyer, entitled “ Distor- 
tion in Boilers Due to Overheating,” was read by the 
author. This we print in full in our present issue. 

The discussion on this paper was opened by 
Mr. Thornycroft, who spoke on the deformation of 
boiler furnaces. He thought that this might be 
effected by simply heating and cooling the flues. 
The heat transmitted at different parts was essen- 
tially different, through the gases impinging on 
various parts of the plate in a different manner, 
although the fire might be approximately equal in 
temperature ; it was necessary, however, not only 
to take the temperature of the gas, but the range 
at which transference of heat could take place. 
There might be a zone of high temperature, but 
the gases nearer the plate would be cooler. If this 
action were irregular, a part of the flue would be 
—to use a smith’s expression—upset, and would 
therefore suffer deformation. The next step would 
be that there would be enough heat to anneal the 
plate, and thus by slow transition deformation 
would be accounted for. 

Mr. Yarrow referred to a passage in the paper in 
which the occurrence of rumbling noises was 
noticed in certain boilers of the water-tube type. 
On making inquiries, the author had learnt that 
not only sliinen, but loud reports, as of 
water and steam pipes, were frequent, and these 
sounds came not from the steam pipes, but from the 
boilers. Sharp blows could also be distinctly felt 
when standing on the boiler drums. It might 
therefore be taken for granted that under certain 
circumstances severe hammering does occur in a 
boiler. The author suggested that the circum- 
stances were retarded ebullition and water-hammer 
action. Mr. Yarrow had had to do with a con- 
siderable number of water-tube boilers, but had 
never noticed anything of the nature described. He 
would ask if the tubes were vertical or horizontal. 
The author replied that it was a Babcock and 
Wilcox boiler. Mr. Yarrow said that therefore the 
tubes would be approximately horizontal, and that 
might, perhaps, account for thephenomenon. The 
author ea said also, in speaking of the boiling of 
water, that on its upward pouney each bubble of 
steam increases in size, especially at first. This 
could not be due to the decreasing head of water 
over the bubble, for it would have to rise 30 ft. 
before its diameter increased 30 per cent. Mr. 
Yarrow failed to understand this. If the author 
had been speaking of air, he could understand that 
the bubble would increase only as the pressure; but 
here steam was surrounded by water, and the 
conditions were quite different. As the bubble 
travelled up and the head decreased, more water 
was evaporated, and the volume of the bubbles 
inc . 
Mr. Dewrance spoke of the effect of grease in 
scale in regard to the damage of boiler plates ; the 
combination of in scale would prevent the 
water from wetting the plate, and he considered 
that a } in. of scale with grease was worse than 
in. of porous scale. Whenever black oxide, 
referred to by the author, was seen, it was a sign 
that the tube was damaged. 

Mr. Edwards said he would be glad if the author 
could tell him why it was that furnaces would come 
down a certain distance and then stop. They 
might be jacked up all right again, and would then 
come down to the same point, but would go no 
further. Could any reason be given for this? He 


thought that one cause for deformation in cylin- 





drical furnaces might be due to the expansion of 
fire-bars when heated. They were often pressed in 
close, side by side, when cold ; but upon fire being 
made on them they would naturally expand, causing 
the flue to oval and the top of the furnace to be 
thus flattened. The author referred to the old way 
of setting up a furnace, the top of which had come 
down, by placing a bar of iron vertically in the 
furnace and then making a fire round it. The heat 
would expand the bar, which would act in the place 
of a screw jack. 

Mr. Macfarlane Gray said that many years ago 
he had applied for a patent for an invention in 
which he sought to strengthen the furnace crown 
by dishing it upwards in places, the cylindrical fur- 
nace being stronger dished in this way than when 
round. This had been subsequently abandoned, as 
it had been found better to put a ring round. 

Mr. C. E. Ellis, of Sheffield, speaking as a steel- 
maker, said he could give an illustration of the 
dangers that have to be guarded against in 
marine boiler practice. In one case they had 
supplied a number of furnaces for a_ship’s 
boilers. By mistake the water supply of the boilers 
went wrong, and nearly all the wing furnaces, 
which were of the Purves type, came down. The 
furnaces were 3 ft. 7 in. in diameter. In one 
instance the furnace came down 2 ft., the effect on 
the steel was that the part between the ribs 
stretched 9 in. to 11 in., while the thickened ribs 
stretched out in a most remarkable way. It will 
bear testimony to the excellence of the work of 
those who made the boilers that not a rivet went 
nor was a rivet hole damaged. 

Mr. Bearblock referred to the passage in the 

per in which the author had said that in 

elleville boilers with economisers the furnace 
temperature is kept low by incomplete combus- 
tion and re-ignition of the gases just under the 
economisers. The thickness of the fires is so 
regulated that much carbonic oxide is generated, 
which, after being cooled amongst the lower tubes, 
mixes with an additional air supply aud burns 
again. Stoking has to be most carefully done, 
otherwise all the heat is generated in the lower 
furnace, and the lower tubes get overheated. The 
speaker failed to understand the meaning of this 
passage, and would be glad of an explanation. It 
was stated in the paper that non-return valves were 
placed in the bottom of each element : that, how- 
ever, was an error. There were certain equations 
also given as to the effect of thicknesses of tubes. 
He would be glad if the author would give numeri- 
cal examples of other thicknesses than { in. 

Mr. Thornycroft was the next speaker. He 
agreed with Mr. Yarrow in not having had experi- 
ence of hammering of water in boiler tubes, and 
held it would not take place if the water passed 
with sufficient rapidity ; if, however, the circulation 
was slow and the feed cold, they might have water- 
hammer, such as occurred if steam pipes were not 
properly drained. ; 

Mr. Stromeyer, in replying to the discussion, 
said he could not give results, such as asked for by 
Mr. Bearblock, of other thicknesses than { in. 
He had always seen clack valves fitted in Belle- 
ville boilers ; as to the stoking, it was well known 
that these boilers had to be fired most carefully, 
and they were then capable of great efficiency. No 
doubt that accoun for the varying results ob- 
tained in the Navy. In regard to Mr. Edwards’s 
question, the reason why furnaces came down in 
the same place after having been forced up was no 
doubt due to the material being subjected to strain. 
Why they should come down so far and then stop 
was, no doubt, a puzzle. They watched such boilers 
as these, and found that the action sometimes went 
on and sometimes stopped. His Society had 200 
boilers of this kind under observation. In regard 
to the absence of grease, the whole top part of 
the flue above the grate bars was quite free from 
grease, but below the furnace bars the grease was 
thick. He had known on one ship that eight fur- 
naces had come down during the trial trip on ac- 
count of grease. The hammering in the boiler to 
which he had referred was noticed in a land boiler 
where things were comparatively quiet. Probably 
Mr. Yarrow and Mr. Thornycroft’s observations 
referred to boilers on board torpedo craft, where the 
machinery would be making a great deal of noise, 
and the hammering would not be noticed. In the 
case to which he had made reference the stokers 
heard the blows distinctly. When the boilers were 
working their hardest, this was noticed; but on 
torpedo craft, when the boilers were most pressed, 
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the engines were making the most noise. Mr. 
Yarrow here said that he referred also to trials on 
shore. 

Mr. A. Spyer said that the phenomenon might 
be attributed to the introduction of the feed-water. 
He had noticed it only in one case, and there it was 
traced to the position of the feed-water inlet into 
the boiler. Mr. Stromeyer, continuing, commented 
on Mr. Yarrow’s explanation of the formation of 
bubbles. He, the speaker, said that an up-current 
of water was formed by the rising of bubbles, and 
the stream of water thus surrounding the bubble 
would, he understood Mr. Yarrow to say, cause the 
steam to be superheated all the way up. He once 


met with a case of a boiler flue that was corru- | 


gated longitudinally through overheating. As it 


was thought that the insurance society might take | 


exception to this, the furnace was flattened, and 
shortly afterwards cracked. 


CoRROSION OF CONDENSER TUBES. 


A paper by Professor Ernst Cohen, of Amster- 
dam, *‘ On Corrosion of Condenser Tubes and Sea- 
Water Conductors,” was next read. This paper we 
shall print in full shortly. 

Mr. Yarrow opened the discussion, thanking the 
author for coming so far and honouring the meeting 








less uniform over the surface ; in some cases it 
made the tube look striated longitudinally. Mr. 
Yarrow concluded by saying that Dr. Cohen’s paper 
was the more valuable, as it was on a subject that 
had given greater trouble to marine engineers than 
any other. 

Mr. F. Edwards pointed out that the paper did 
not state whether the corrosion originated from the 
inside or outside of the tubes, though the sugges- 
tion of a cover of nickel on the inside led him to 
suppose it was from the inside. The engineer of 
one of the steamers he had charge of asked for a new 
set of tubes, as those in use were constantly giving 
out through corrosion. Mr. Edwards had defective 

ieces of the tubes sent to Mr. Wilson, the chemist. 

he latter found a piece of oxide of iron lying in 
the bottom of each cavity, and pointed out that 
|the brass first corroded the iron and then the 
action was reversed, and the oxide of iron 
\corroded the brass. Having got this clue, Mr. 
| Edwards found out the remedy. He noticed that 
all the holes were in the lower sides of the tubes, 
thus indicating gravity had something to do with 
them. The engines had not been built under his 
supervision ; a mistake was made in the design of 
the condenser. The water entered at the top and 
only went twice through the tubes, and was drawn 





EXPERIMENTS WITH CONDENSER TUBES BY YARROW AND Co,, 1901-2. 



















































Kind of | I ge te Rel; A f Loss 
ind o' nch per ‘Ten ative Amount o per 
Tube. | How Tested. Days iy Milli- Ten Days shown Shaded. 
grammes. 
( Sealed with boiled sea water and hydrogen... .06 j 
mr BS alr... eet 14 NS 
Ordinary brass Sea wateropentoair ... .. ... : 1.54 Whi Mees 
conn enser4 »» With air bubbling through = 1,82 KA QQ QK(KCGGK 
tube io at 100 deg. Fahr. and = to air.. | 1.54 Yl. 
: | Sea water at 10 1b. pressure) This _ pres-' 1.27 IG] 
| | Plain water at 10 Ib. ies sure was not) .20 Yi 
| Distilled water at 101lb. ,, constant. .16 N 
| Sealed with boiled sea water and air ... 11 Z 
Tinned brass} |Seawateropentoair ... ..  .. 54 JIBS. 
condenser tube 53 with air bubbling through... Ne .66 Yl; 
i at 100 deg. Fahr. and open to air .88 MW GQ 
il i as le i ae 
a waa > with air bubbling through = .36 defective 
. ue at 100 deg. Fahr. and open to air 55 nickel-plating 
EXPERIMENTS WITH STEEL TUBES BY Yarrow AnD Co., 1901-2. 
Kind of Tea | Ridin Ainiet Sen 
ind o nch per Ten elative Amount o per 
Tube. How Tested. Days In Milli- Ten Days shown Shaded. 
grammes. 
Sealed with boiled sea water and hydrogen... i a 
e eed ss ee , N 
Seawater opentoair ... ... 4.40 Wie WLLL. 
: *» air bubbling through ss 7.85 A\\\ WWW 
All pieces from i at 100 deg. Fahr. open toair_... 8.20 Wi TOHHJ=0/0;—_€0@€@€0€0€606@—’ 
i —_ mild + —_ with boiled town water and hydrogen om : 
steel tube. ‘own water open to air ... Ags ee fe WELLL. 
Sealed with bailed distilled water & hydrogen 0.14 pe 
Sea water at 10 lb. pressure) This _pres- 2.13 WY. 
Town water at 10 Ib. a sure was not 1.47 Z 
Distilled water at 10 lb. ,, constant. 2.14 7 




















The general conditions of these tests were the same as for condenser tubes. 


by reading his paper in person. Mr. Yarrow said 
that he had made some experiments which he 
thought would be interesting for publication in the 
Transactions. The details of these experiments 
are contained in the accompanying Tables. Their 
objects were : (1) To try the effect of tinning and 
nickel-plating on brass condenser tubes. (2) To 
try the action of fresh and salt water on condenser 
tubes under various conditions of temperature, 
pressure, or gas in solution. The specimens were 
all of the same size, and were experimented 
upon at the same time. All the specimens were 
weighed every ten days, with the exception of 
the sealed specimens, which were weighed after 
275 days. 

In the case of the sealed specimens the hydrogen 
or alr was only present in a small quantity between 
the stopper and the surface of the water; the 
object aimed at was to seal the specimens in the 
boiling water with as little air as possible. In one 
of the nickel-plated specimens the nickel-plating 
at one end was defective, and this tube pitted 
badly at that end. With the exception of this 
nickel-plated specimen, the corrosion was more or | 








through ; and owing to the circulating inlet valve 
being partly closed, only the lower tubes in each 
box were filled. In consequence of this the 
builders put a weir at the discharge end of each 
box of tubes, thereby raising the water level until 
all the tubes were full; this resulted in a high 
speed of water through the upper tubes and a 
very low speed through the lower ones. The whole 
of the corrosion was in the lower tubes, where 
the s of the water was low, and it was at 
the inlet ends only. What had happened was then 
quite clear, and was as follows. The water, upon 
entering the top of the cast-iron end of the con- 
denser, had struck and knocked off some of the 
oxide of iron, some of which would enter the top 
tubes, and, owing to the high speed of the water, 
would not be able to come to rest ; other particles 
of it entered the lower tubes, and, owing to the 
low speed, immediately came to rest on the 
bottom or lower side of the tubes, and remained 
there until the corrosion set up by them had gone 
through the tubes. The weirs were then taken 
out, more divisions inserted, and the water made 
to pass through the tubes four times instead 


of twice, making the circulation or speed more 
uniform, and entirely onping the trouble. This 
was years ago, when he was appointed con- 
sulting engineer to Messrs. Gellatly, Hankey, 
and Co. ; subsequently when Messrs. Wilson 
and Co., of Gottenburg, purchased a steamer, 
he found the same action going on, and lately he 
has also found it in some more steamers recently 
tec under his care, all of which have been simi- 
arly dealt with, and in not one single instance has 
the remedy failed to be efficient. A piece of one 
of the tubes was handed round at the meeting, and’ 
it was evident the corrosion had begun from the 
inside. 

Mr. A. Spyer said the corrosion of condenser 
tubes was counted as a mystery. There were three 
causes of difficulty. First, defects of manufacture ; 
secondly, mechanical action ; and thirdly, pitting. 
For the latter there had not been found a satis- 
factory explanation. In the Navy they experienced 
trouble with condenser tubes. In order to meet 
the necessity for saving weight, shells were made of 
gun-metal ; this militated against the tubes. On 
the other hand, they put 1 per cent. of tin in the 
tubes; that was favourable, but still there was 
much trouble. The author had spoken of alumi- 
nium bronze composition. He would ask if this 
contained zinc. At the Admiralty they did not 
find their experience the same as the author, as 
after they had used aluminium bronze in some 
cases the trouble had ceased, whilst in others it 
became less than before. He agreed that electrical 
leakage was one of the most frequent causes of 
trouble. They were putting more and more 
electrical power into ships every day. The effect 
was not only noticeable on the condenser tubes, 
but on all brass and bronze fittings exposed to sea- 
water. As to the remedies proposed, tin was not a 
new thing. Inthe old days they coated the tubes 
in cast-iron condensers with tin, but had found it 
was not much good. The difficulty was a mechanical 
one—viz., that of getting the tubes efficiently coated. 
They had not tried oxide of copper, but he thought 
that if oxide formed a patch, it would perforate 
there at once. As to nickel, how, he would ask, 
did the author propose to use it? Tubes had been 
tried containing 80 per cent. of copper and 20 per 
cent. of nickel, but not for a long enough period 
to see the effect. Electrical connection between 
the tubes and zinc or iron plates, suspended in 
the sea, was suggested by the author ; also a con- 
tinual electrical current going through the con- 
denser tubes. It was also suggested that the 
tubes should be insulated from electrical cur- 
rents. These proposals seemed to be contra- 
dictory. 

Mr. Tomlinson said he had had to investigate a 
great number of causes of failure of condenser 
tubes, and read from a report on the subject which 
he had issued. He gave instances of a ship that 
had been wired on the two-wire system, yet an earth 
had been obtained from the condenser. He had 
seen tubes made by a new process of hydraulic 
forging, which answered well and secured homo- 
geniety in the metal. Only limited protection was 
to be obtained from zinc plates if the electrical 
resistance became great. A satisfactory coating of 
tin was to be obtained by mercury ora separate thin 
tube as an inner lining. They found it impossible 
to get a trustworthy covering by dipping ; and if the 
coating were not complete, it were better to have 
none at all, ‘ 

' Professor Cohen, in replying to the discussion 
said that they found a combination of copper and 
nickel did not give good results. It had been sug- 

ested to use pure nickel, but that was seven or 
eight times dearer than ordinary metal. The 
aluminium bronze he alluded to was an alloy of 
copper and aluminium. He agreed that unless the 
tin coating were thick, that the tube corroded 
sooner than if there were none at all; and for this 
reason a very substantial covering was put on. Hw 
would be glad to hear whether zinc plates had been 
used before. 

Mr. Spyer said zinc plates had been used thirty 
years previously. 

A vote of thanks to the author brought the sit- 
ting to a close. 


American SHIPYARD Equipment, 

Three papers were down for reading at the last 
sitting of the meeting, held on Friday evening, 
March 21. The first of these was an interesting 
contribution by Mr. W. A. Fairburn, entitled 





‘The Methods of. Handling Material over Ship- 
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ELECTRICALLY-DRIVEN MINING PUMPS. 
CONSTRUCTED BY THE JEANESVILLE IRON WORKS COMPANY, JEANESVILLE, PA., US.A. 
(For Description, see Page 438.) 











om 
Bran wits 

















Ni 
—— 


TT TTT 





HIMAUUAGTUEGENOONTHUVN 


HT 









































TrIPtex Sisxine Pour. 














Apri 4, 1902.] ENGINEERING. 








437 





BOILER-TUBE SWELLING AND REDUCING MACHINE. 
CONSTRUCTED BY MR. SAMUEL PLATT, ENGINEER, WEDNESBURY. 
(For Description, see Page 438.) 
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building Berths in American Shipyards.” The It will afford a most interesting comparison with 
paper was accompanied by a large number of illus- | the details given in the paper on ‘‘ The Arrange- 
trations, which were shown on the screenby meansof|ment and Equipment of Shipbuilding Works,” 
lantern slides. We hope to print the paper in full at | read by Mr. James Dunn at the meeting held last 
a future date, together with some of the illustrations. |summer at Barrow by the Institution of Mecha- 
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SECTION THROUGH A.B. 
7.8. 


ne 


nical Engineers.* In the absence of the author, 
the paper was read by Professor Biles. 

Mr. A. Denny commenced the discussion. He 
had visited the shipbuilding works of the United 
States in 1882, when he found the yards distinctly 
not as advanced as ourown. In 1899 he was again in 
America, having landed at San Francisco. He visited 
the Union Iron Works, where he saw the open sheds 
there adopted. Itmust be remembered, however, 
that the climate in California was delightful. They 
had genial weather, and not above 10 in. of rainfall 
during the year. After that he went to the 
Newport News establishment, and was struck with 
its enormous size. They were then starting a new 
engine-shop. He also visited the Lake yards, and 
found they had all adopted some system of hoisting 
arrangements. The one he preferred was that in 
which two cranes were used foreach berth. Again, 
last year he had made another trip to the United 
States. The Fall River Company had started 
works on ground which in the previous July had 
been a green field. They had not finished their 
principal shed, but in order to commence opera- 
tions they had started a cruiser which was:partially 
plated. Mr. Denny did not see the wire ro 
system of transport described in the paper, and he 
did not seem so favourably impressed with it 
as the author had been. -He then went on to 
Philadelphia, and at Camden, on the ——_ 
bank of the Delaware, there was a revelation 
of what could be done. ‘Two years before there 
was nothing but bare ground; and yet, when 
he visited the works, he found they had built and 
delivered a ship. The author had given iculars 
of these pe 2 in his‘ paper, describing how 
one vast roof covered the ‘slips and the wet 
dock. Mr. Denny adduced as an instance of the 
size of the buildings that he had estimated the 
length of a ship under construction at 250 ft., 
whereas it was 370ft. The wet basin, which would 
take two or three ships at once, being covered by 
the roof which extended over the building slips 
also, the cranes were able to transport material 
from any one place to any other. The Camden 
ard he looked on as the boldest undertaking he 

ad seen in shipbuilding works. as at these 
new yards, a shipbuilder could not help regret- 
ting that he did not own them, even if he might 
not like to pay for them. Considering our own 
position in this country, he did not feel we need 
blame ourselves, because our yards had grown u 
slowly; -whereas in America they had a clear field, 
and were able to form a complete and un- 
hampered plan of operation. Another considera- 
tion was that the higher cost of labour com- 
pelled the Americans to develop transporting 
systems to a remarkable extent. In the arrange- 
ments for handling iron ore and other minerals in 
bulk, the Transatlantic shipbuilder had ready to 
hand advanced appliances which he could at once 
adopt, whilst we in this country had not been 
driven to the same expedients. Still, if a contem- 
plation of American shipyards was calculated to 
make us feel humble, we still had the consolation 
that the American builder could give us no points 
in regard to the cost at which ships could be pro- 
duced. He concluded by expressing his thanks to 
the author for a very interesting paper. 
Colonel John Scott, of Greenock, had not had an 
opportunity of visiting the United States shipyards, 
but without doing so it was safe to acknowledge 
that the Americans had shown remarkable inge- 
nuity in the work they had carried out. e 
question arose in his mind, however, whether all 








‘ . See ENGIngxRIne, vol, Ixvii., pages 159, 169, 183, and 
15. 
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this large capital expenditure would prove remune- 
rative. In England we have one yard which 
might be taken as largely analogous to those of 
America: that was the establishment of Messrs. 
Swan and Hunter, at Wallsend-on-Tyne. It would 
be of interest to know whether the outlay had been 
found advisable financially. For his own part, he 
doubted whether large outlay would be found 
advantageous, excepting in the case where wages 
are high. He had considered the problem in laying 
out a shipyard and engine works at Hong Kong, 
and had come to the conclusion that it would be 
undesirable there to follow the American plan ; 
but labour was very cheapin China. As Mr. Denny 
had said, our establishments had grown up; but 
he doubted whether the large expenditure would 
be a: 

r. Camp referred to a part of the r in 
which the author had ee that two gst 
were capable of handling all the material that 
can be laid out by the fitters, and taken care of 
by the erecting and bolting-up gangs when placed 
in position. The speaker gathered from this 
that the plates were handled in the shops by 
one squad, and the rest of the work was done by 
the platers themselves. This was different to the 
general practice. He thought that the wire cable 
system of transport would be applicable to our 
yards at home. He was of opinion that unless 
the whole berth were cove in, both top and 
sides, it had better be open altogether. If the 
shed has to be there, why not protect the men, 
and it could be used for the lifting appliances. 
The question of light was one of great importance. 
Messrs. Swan and Hunter had overcome this diffi- 
culty by making the whole roof of glass. This 
seemed a good arrangement. He noticed by the 
lantern pictures that the trestles in the American 
yards were all built of wood. He considered that 
this would send up the insurance premiums in this 
country, as a hot rivet might set them on fire. 

Mr. ©. Doxford, of Sunderland, remarked on 
the very high speed at which the trolleys ran on 
the ropeways. This was given at 700 ft. a minute, 
and he would be glad to know if it were actually 
realised. It seemed rather alarming ; but if it 
yrese done in America, we ought to be able to do 
it too. 

Professor Biles said that though he would not 
pretend to reply for the author, yet there were some 
points upon which he might throw light. In regard 
to the American method of working plates, what 
was aimed at was to template everything ; to centre 
punch holes, and then to hand the plates over to 
the punching men, and so on to the ship. In this 
way the operation goes through the hands of 
several different kinds of workmen, thus differin 
from our system. As to the financial problem an 
the advisability of expenditure on plant, &., any 
capital invested should be estimated to give in- 
creased output that would make it remunerative. 
The American yards were largely new, and experi- 
ence had not been gained yet, so that what the 
ultimate result oil be could hardly be said. 
Some of the yards, however, had done exceedingly 
well of late; and probably he would be able later 
on to give some information which would show 
whether the outlay had been justified. He thought 
it would be a good thing if the Admiralty would 
lay down a yard on the lines of the New York 
Shipbuilding Company’s works at Camden. The 
country would save by such a step. The cable 
system with three masts and six systems of trolleys 
was equal to two cranes to each slip, and was thus 
rather better than the ordinary one-crane system. 
One disadvantage of this method of transportin: 
material was the many anchorages needed. e di 
not know how the difficulty due to expansion was 
overcome. The chance of setting fire to the staging 
by hot rivets he did not consider sufficiently im- 
minent to be a serious dange:. In regard to Mr. 
Doxford’s question as to speeds, he could not say 
he had ever measured the rate of travel of the 
trolley himself, but he with a speaker who 
said they looked awful. He could only say he had 
been told by an authority that the trolleys do run 
at the specks mentioned, and he might add that 
they looked like it. 


UNBALANCED Forces in Marine ENGINES. 
A paper by Professor W. E. Dalby, giving ‘A 


Comparison of Five Types of Engines, with Res 

to their Unbalanced Forces and Couples,” was wes 
read by the author. We shall print this interesting 
contribution of Professor Dalby’s, to a subject on 





which he has already done such excellent work, at 
an early date. The reading of the paper was 
accompanied by lantern slides, which, with Pro- 
fessor Dalby’s lucid explanations, made very — 
what is really a somewhat difficult subject. e 
hour was late when this paper came on, and there 
was practically no discussion, Mr. Macfarlane Gray 
only saying a few words of appreciation of the 
author’s work. 
Simpson’s Russ. 

The last paper on the agenda was a brief ‘‘ Note 
on Simpson’s Rules,” by Mr. Macfarlane Gray. 
There was no time to discuss this paper. Mr. F. 
K. Barnes, however, said he did not agree with the 
author, and by no means thought he had proved 
his case. 

The meeting was then brought to a close by the 
usual votes of thanks to the Society of Arts for the 
use of the room, and to Lord Glasgow for pre- 
siding. 

There will be no summer meeting this year, but 
it is ex that a good many members will go to 
Disseldorf in June, in response to an invitation 
from the kindred German Institution, the Schiff- 
bautechnishe Gesellschaft. 





ELECTRICALLY-DRIVEN PUMPING 
MACHINERY. 

WE illustrate on page 436 two interesting sets 
of motor-driven pumps constructed by the Jeanes- 
ville Iron Works vom of Jeanesville, Luzerne 
County, Pennsylvania, U.S.A. Those shown in 
Fig. 1 are claimed to be the largest electrically-driven 
pumps yet constructed. As shown in our illustra- 
tion, there are six - cylinders placed in pairs 
at opposite sides of the suction-valve chambers. The 
rams are connected up to a three-throw crank, 
driven, through reduction gearing by electromotors 
placed as shown. The pump plungers are each 8 in. 
in diameter, and have a stroke of l8 in. The crank- 
shaft, which is designed to run at 33.7 revolutions per 
minute, is 9 in. in diameter and the motor shaft 5j in. 
in diameter. The spurwheels on the former measure 
8 ft. 10 in. in diameter by 10 in. width of face, and 
have 106 teeth of No. 1 diametrical pitch. The pinions 
on the motor shaft are 18 in. in diameter. There are 
two General Electric Company’s motors at each 
end of the motor shaft designed to give 113 horse- 
power each when supplied with current at 250 volts and 
permitted to run at 225 revolutions per minute. The 
pumps are intended to deliver 6400 Imperial gallons 

r minute when working against a head of 750 ft. 

he suction and discharge pipes are each 12 in. in dia- 
meter. The total space occupied by the plant—which 
was built, we may state, for the Delaware, Lacka- 
wanna, and Western Railroad Company—measures 
29 ft. in length by 17 ft. in width and 9 ft. in height. 

The plant, by the same makers, illustrated by Figs. 2, 
3, and 4, is designed for use in shaft-sinking and similar 
operations. The general arrangement of the pump is 
well shown in Vig. 2, whilst Figs. 3 and 4 show 
sections. The motor, it will be seen, is fixed 
above the pumps, and drives a three-throw crank- 
shaft by means of double-purchase gearing, so 
that a eeeeet, and consequently light, electric 
motor may used without communicating an 
excessive speed to the rams. The latter are 
54 in. in diameter by 8 in. stroke; whilst the 
suction pipe is 5 in. in diameter, and the discharge 
pipe 4 in. The cylinders are cast in one piece, and 
are connected to the guides by hollow castings, which 
on the one side form a vacuum chamber, and on the 
other an air vessel. The plunger crossheads are fitted 
with adjustable bronze shoes, and the connecting-rod 
brasses are also capable of adjustment. The gearing 
is machine cut, and runs accordingly with but com- 
paratively little noise. The total space occupied by 


ump is but 38 in. by 39 in. in plan by 10 ft. in| P° 


the 
total hei ht, and its weight, exclusive of the motor, is 
3500 lb. The use of electricity for driving these pumps 
rie 4 facilitates their operation under difficult con- 
itions, as an electrical conductor can be led through 
spaces where it would be impracticable to take a steam 
ou The type of motor fitted depends on the de- 
ivery required, but we may state that the pump 
chambers and valves are calculated to withstand safely 
a head of 350 ft. of water. 





TUBE SWELLING AND REDUCING 
MACHINE. 


Wks illustrate on page 437 a machine for swelling 
or reducing the ends of boiler tubes, made by Mr. 
Samuel Platt, of the King’s Hill Foundry, Wednes- 
bury. The — arrangement of the machine is 
well shown by our engravings, Figs. 1 to 3 being 
reproduced from the working drawings, and Fig. 4 
from a photograph of the tool complete. The tubes 
to be operated on are held in the vice shown at the 
left of the machine in Figs. 1 and 2, and a section 





through this vice is represented by Fig. 3. As the 
latter shows, one jaw of the vice only is movable, but 
all sizes of tubes are nevertheless gripped in line with 
the centre of the expanding mandrel, since the different 
grips are used for different sizes of pipe. The work of 
expanding or reducing the tubes is effected by a re- 
ciprocating crosshead which carries the expanding 
mandrel, as shown in Fig. 2. The crank to which 
this crosshead is connected is driven by a shrouded 
spurwheel, the pinion gear with which is mounted 
on the countershaft carrying the fast and loose pulleys. 
These are 42 in. in diameter, and that keyed to the 
shaft has a heavy rim, so that it may act as a flywheel, 
A stop-block worked by a foot-lever at the end of the 
machine is provided, and it will also be seen that the 
tube-vice is mounted on turned steel rods, and can be 
fixed nearer or further from the crank, as the need 
arises, by substituting other washers for those shown, 
The machine illustrated is capable of dealing with 
tubes up to 34 in. in diameter, and weighs 2 tons 
14 cwt. 3 qr. complete. 





HYDRAULIC MOVABLE AND WAREHOUSE 
CRANES 


WE illustrate on our two-page plate, and on page 444, 
some types of hydraulic wall cranes and of hydraulic 
movable wharf cranes made by Messrs, C. and A. 
Musker, Limited, the well-known hydraulic and elec- 
trical engineers, Live 1, and of which a number 
have been supplied to Nicholson’s Wharves, Limited, 
London. 

A warehouse crane is illustrated in Figs. 2 and 7. 
It is carried from the wall of the building by substan- 
tial girders and is capable of lifting 25 cwt. through 
70 ft. The maximum radius of the jib is 70 ft., and 
the minimum radius 35 ft. The cranes have hydraulic 
lifting, slewing, and luffing cylinders, the hoisting and 
slewing cylinders being fixed inside. the building, 
and placed vertically. The slewing cylinders allow of 
the crane making three-quarters of a revolution, whilst 
the luffing cylinder is similar to that used for the 
movable cranes and described below; a section of it 
is shown in Fig. 2. Balance weights are, it will be 
seen, provided oe balancing the overhang of cylinders 
and pull-rods. The cabin is fixed to the front of the wall 
as shown, so that the operator has the load always in 
sight. The illustrations clearly show the genera 
arrangement, so that further description is not re- 
quired. Air and drain cocks and all necessary valves 
are provided to ensure the cranes being a complete 
job in every way, and all parts are readily accessible. 

The movable hydraulic crane is represented in 
Figs. 3, 4, and 8. This crane is capable of lifting 
25 cwt. through a 70-ft. lift, at a speed of 300 ft. 
per minute, with a maximum radius of 50 ft. and a 
minimum of 35 ft. It is fitted with hydraulic lifting, 
slewing, and luffing cylinders. The hydraulic liftin 
cylinder is fixed vertically between the columns, an 
has multiplying sheaves on the ram and the cylinder. 
The slewing cylinders are placed horizontally, and turn 
the columns and jib by means of a drum giving a 
range of 14 revolutions. The luffing cylinder is 
direct-acting, and is shown complete in Fig. 5 and in 
section by Fig. 6. The cylinder is a solid-drawn 
copper tube, and is carried on trunnion bearings fixed 
on the crane post, as indicated in Fig. 5. Through the 
centre of the trunnions the pressure is conveyed into 
the bearing bracket, a pressure pipe being led to the 
front of the cylinder as shown. The ram is connected 
by shackle, tie-bars, and pins, to the crane-jib; the 
cylinder oscillates, and the ram exerts a direct pull 
upon the crane-jib in any position. It is claimed that 
this arrangement is more economical than the fixed 
luffing cylinders with multiplying sheaves and chains, 
sen A used. The crane-jib is een d balanced 
by a back balance weight; the balance jib is 
variable and luffed by means of the cylinder above 
described, chains being attached to the ram cross- 
head, and led around sheaves and fixed on crane- 
ts. The pressure is conveyed from the mains 
to the valves by means of walking-pipes from 
the fixed hydrants on wharf. The connection of 
the cylinders with valves is made by means of a re- 
volving joint on the crane-post footstep. The valves 
are of the Mitre type, with large waterways 
providing for an easy flow of water. The valves 
are fixed in a cabin on the crane pedestal, and 
arranged so that the operator has fall view of 
the load during the hoisting and slewing. The 
travelling of the crane is done by hand, gearing 
being provided on each side as shown, 80 as to faci- 
litate quick working. The cranes are made with a 
large wheelbase, and screw-jacks are provided at each 
corner to give extra stability to the crane when in its 
working p2sition. The firm have now nearly com- 


leted similar cranes, but of — capacity, for the 
Taft Vale Railway Company, Cardiff, the Mersey 
Docks and Harbour , and other large companies. 





BRAZILIAN TELEGRAPHY.—A credit has been opened by 
the Brazilian Minister of Public Works for the construce 
tion of telegraph lines from Cuyaba to Corumba. 
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IMPROVEMENTS IN PROPELLER SHAFT- 
BEARINGS.* 
By A. Scorr YounaeEr, B.Sc. 

At the Spring meetings of this Institution in 1900, the 
writer had the honour of reading a paper on ‘Failure 
and Corrosion of Propeller Shafts,” in which an em 
was made to show that many-of the recent failures of the 
propeller shafts of cargo steamers were partly to be ex- 
plained by the bending of the shaft due to the weight 
and thrust of the propeller, taken in conjunction with 
the severe stresses induced by long voyages in ast. 
Ib was shown that this bending action produced its greatest 
effect ab the ends of the brass liners, just where most of 
the fractures occur; and one of the conclusions arrived 
ab was that the liners on the shaft were a source of weak- 
ness in producing a sudden break in the strength of the 
shafo, and thus localising the action at the changeof section. 

By way of illustrating this action, the attention of 
the meeting is directed to the annoxed Table, giving 
the results obtained from fourteen steamers, of which a 
careful record has been kept. All these vessels have been 
built within the last seven years, and are of the regular 
cargo type, having speeds from 8 to 10 knots. hey 
have been —— in all trades, and have made many 
voyages to all parts of the world, loaded and light. This 
Table isextremely interesting and instructive, and certainly 
appears to justify the remark that some alteration in exist- 
ing practice with regard sod aps pre shafts is necessary. 

‘hese shafts were all made of iron by good makers, and, 
with three exceptions, were condemned on account of the 
circular fracture which frequently appears at the ends of 
the after liner. Of these three exceptions F is still at 
work, and when last examined—in August, 1901—was in 
fairly good order, but showed distinct evidences of the 
well-known grooving action. The sister-ship E met with 
a mishap to her propeller, or doubtless her shaft would 
have been still at work. The third exception is H, which 
broke at sea, involving the towage of a fully-laden ship 
some 800 miles. Curiously enough, this shaft was ex- 
ae a the — time * — of her pron 4 
I; but, being apparently in g order, was passe 
Lloyd’ssurveyor, It will thus be noticed that this shafo 
broke within two years of its being examined and passed. 
All the other shafts were condemned in dry dock. 

The first group, A, B, C, are wonderfully uniform, 
and call for little remark, beyond a reference to the low 
average life of the shaft. 

The next group, E, F, G, illustrate the advantage of 
extra ballast and increased dixmeter of shaft. Here it 
will be noticed that G has 240 tons less water ballast and 
3 in. less diameter of shaft than her sister ships ; and it 
seems fair to conclude that the short life of her shaft was 
partly due to the combination of these —— The 
same remark applies to the case of D. The remaining 
cases appear to call for no special comment, if we except 
the remarkable uniformity in the short life of the shafts. 

In view of the facts contained in the above Table, it is 
questioned whether propeller shafts should not be more 
frequently examined than is the case at present. Lloyd’s 
Register require an inspection every two years ; but even 
this limit seems too great for the extremely full steamers 
of the present day. The firm for whom the writer acts 
as superintendent now insist on having an annual inspec- 
tion, if at all practicable. 

The reasons for these unsatisfactory results being now 
pretty well understood, it is not so common as it once was 
to hear the failures of propeller shafts referred to as mys- 
terious. The main reason is that too much has been ex- 
pected from the propeller shaft, and the conditions under 
which it has to perform its work have gradually been 
made more and more severe. Thus, while the size and 
fulness of steamers have increased, the engines and pro- 
peller shafts have not increased in anything like the same 
ratio. Again, the requirements of trade have been such 
that many light-draug t cargo steamers having large pro- 
pellers with comparatively small shafts, have had to make 
long ballast voyages. Though, perhaps, a little surprising 
that the effect of these changes should not have been ap- 
preciated sooner, it is satisfactory to note that the regis- 
tration societies have recognised the necessity for larger 
shafts and more frequent inspection. It is also generally 
admitted that it would be an immense advantage if more 

last were carried, as any additional immersion would 
tell in favour of the propeller shaft, and modify the severe 
stresses occasioned by ballast voy: 

In the discussion which followed the author’s paper of 
1900, attention was called to the usual design of having 
the propeller entirely overhung, and with the shaft 
ipa in a slack bearing with water lubrication. There 
is no doubt that this is a defective arrangement, and 
must be held accountable for some of the trouble recently 
experienced. Among the so grog recommended on 
that occasion as likely to lead to improvement in the 
method of supporting propeller shafts, there were two 
involving alterations and additions to the present 
arrangement, and of these the one of adding a bearing 
aft of the propeller seemed at first sight the more pro- 
mising, and, in some respects, the more scientific. How- 
ever, on further consideration it appeared that this plan 
could not be carried cut without elaborate and costly 
alterations in the present design of the stern frame, 
though something may be done to reduce the overhang 
by extending the bearing close up to, or even partially 
into, the propeller boss, and a design embodying this idea 
is referred to later on. 

The other method is to abolish the brass liners, and 
run the shaft in a metal bearing lubricated with oil, and 
from which the water is excluded. The necessity for 
this last requirement becomes apparent when it is remem- 
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| Weight Diameter! Life of 
Steamers _Dead- | Water of of Shaft | Shaft in Sas , 
weight. | Ballast. | Propeller. as | Yeare. Rusqnes 
Fitted.* Loaded. | Ballast.t Total. 
—— - —|———| pe eS 
tons tons | tons ine | | | 

A 7000 1218 | 124 wet 52,800 57,300 110,1°0 =|Three sister’ ships; A and B 
B 700 1213 12} 13} 28 59,300 | 28,900 88,200 | being built by one firm. Mean 

Cc 7000 1223 11 138 2k 37,700 48,700 86,400 light draughts 13 ft. to 15 ft. 
D €400 956 Sh 13} 1} 21,909 | 35,000 Mean light draught, 12 ft. to 

n. 
E 6200 1172 9} 13 4} 123,107 | 68,000 191,100 Three sister ships ; E and F being 
f Five years | } At s/ol built by the same firm. E lost 
F 6200-1172 9} 13 | old,’ stil) $144,000 | 47,000 { At Sivl’ | three propeller blades, which 
\ at work. . caused severe damage to stern 
G 6200 932 8} 1} 33 84,300 | 46,500 130,€00 tube, and necessitated new 
| shaft. G bas 240 tons less water 
ballast and } in. smaller shaft 
1 than E and F. 
H 5500 904 §} 12 4} 125000 | 653,900 | 178,900 Two sister ships, built by same 
I 5500 904 | &4 12 3 78,00) | 31,4C0 109,400 | pe _— ght draught, 12 ft. 
| | | | | t. 
z 5300 (an 12 4 131,000 | 29,600 | 160,60 Two sister ships, built by same 
K 5300 870 | 8 12 3} 103,200 | 63,100 | 156,300 pe — light draught 12 ft. 
} | 14 ft. 
L 4570 744 | 7h 12} 3} 78,100 | 51,800 129,900 ‘Mean light draught, 11 ft. to 12 ft. 
M 4360 7390 | 7 11} 2} 76,600 | 17,209 93,800 Mean light draught, 11 ft. to 12 ft. 
N 39.0 680 | if 12 43 83,600 | 28,100 111,700 


| 


bered that the vessel might remain two or three weeks in 
port without turning the engines ; and if water had access 
to the shaft, considerable rusting would occur, and inevit- 
ably lead to trouble in the bearings when the voyage was 
resumed. There have been many cases in whieh shafts 
have been run without liners ; but, so far as the author 
knows, there is no published record of the results obtained. 
As, however, several instances have recently come to his 
knowledge in which attempts have been made to run pro- 
peller shafts without liners and lubricated with oil, it 
seemed desirable that the results of some of these full- 
scale experiments should be brought together and given 
& permanent form. 
he objects of this paper are : 

1. To record some of these results. 

2. To bring before this Institution some improvements 
in a igo aft bearings, including : 

(a) A modified design of stern tube, with a stuffing-box 
at the after end, adjustable from within the vessel ; and 

: ) A new design of after packing gland, which is con- 
sidered suitable for linerless propeller shafts. 

In designing these improvements, the writer has asso- 
ciated with him his former colleague at the British Cor- 
poration Registry, Mr. J. Foster King, and the oppor- 
tunity is here taken to acknowledge the valuable assist- 
ance received during the course of the work. 

SS. “‘ Carlisle.”"—The owner of this steamer—Mr. 
Simpson, of Cardiff—being interested in the —— 
shaft problem, determined to try the effect of running 
the shaft without liners, in a stern tube filled with lubri- 
cant, but without having ad ge at theafterend. A 
new iron shaft was made equal in diameter to that of the 
old shaft over the liners, and fitted at Cardiff in March, 
1900. A sketch of the arrangement is shown in Fig. 1, 
page 440, The lower two-thirds of the bearing was lined 
with white metal, the upper third having ag vite 
staves fitted as usual, and the tube was filled, before 
leaving dry dock, with melted sternoline, or solidified oil. 
It will be noted that the only change from the usual 
arrangement consisted in having white metal in the bear- 
ing and oil in the tube, In the course of the voyage, 
which had 72 steaming days, 10 gallons of oil were put 
into the tube from a pipe in the saloon, being about one 

uart of oil every two = 9 At the end of the voyage 
the steamer was dry-docked, and the shaft found to have 
worn down the bearing ;, in. The tube was again run up 
with lubricant, and the engineer instructed to use double 
the quantity on the second voyage, which lasted about 
the same time as the first. Accordingly, the oil used 
amounted to about 20 gallons. 

The third voyage lasted about 44 months, and, 
acting to instructions, the engineer used about 35 gallons 
of oi], being somewhat less than two quarts for every 


was again dry-docked, when the bearing was found to 
have worn down ;;in. On this occasion the propeller 
was disconnected and the shaft drawn in for examination. 
It was found to be in good order throughout its length, 
except the last 12 in. at the after end of the bearing, which 
was comewhat pitted ; also the part next the propeller, 
which was exposed to the action of the water, was cor- 
roded, and slightly reduced in diameter. The results of 
this experiment may be summarised as follows : 


Duration of experiment 13 months, 


Material of shaft Tron. 
“a bearing White metal. 
Lubricant Solidified oil with free access of 
water. 
Wear down _... ys in, 
Condition of shaft Good throughout the body, but 


defective at after end. 


The shaft was again drawn in for examination in De- 
cember, 1901, after travelling other 27,000 miles, but little 
difference could be detected in its condition. 

The conclusion to be drawn from this appears to be, 
that, in order to make this method a guccess, it is advisable 
to exclude the salt water from the bearing, and also from 
the part of the shaft between the bearing and the propeller. 
Some extremely interesting and important results have 
been obtained by Mr. Hamilton, the well-known superin- 
tendent for the Clyde Shipping Company, and the author 





* In all cases these sizes are in excess of Lloyd’s requirements at the date of building. 
t In addition to their water ballast, the vessels had, in many cases, bunker coals for a long voyage. 


steaming day. At the end of the third voyage the steamer | J 


| Mean light draught, about 12 ft. 





is indebted to him for permission to embcdy these results 
in this paper. 

1. The first steamer fitted by him was the s,s. Lizard, 
and the arrangement adopted is shown in Fig. 2, from 
which it will be seen that the shaft, which was iron, 
was run in a white metal bush, and that a long stuffing- 
box BP se at the after end was filled with white 
metal packing with a turn or two of soft packing. The 

land was screwed . 3 solid on to the end of the bush. 

he space between the tube and the shaft was filled 
with tallow, and a pump was provided in the tunnel 
for forcing oil into the tube as required. iarity 
about this arrangement is the large overhang of the pro- 
peller, which was subsequently recognised as a bad fea- 
ture, and reduced. 

The following tabular statement shows the results 
obtained from this arrangement : 


Built and fitted September, 1895. 
Dry-docked January, 1897. Shaft down 


in. full. 

January, 1898. Shafp down 
ys in. full. 

January, 1899. Shaft drawn; 
white -metal bush renewed ; 
overhang of propeller re- 
duced. The shaft showed up 
rather rough and reedy, owing 
to the action of the salt water 
which had got in. It was also 
badly wasted next the pro- 


| wena 

February, 1900. Shaft down 
ys in. full. 

January, 1901. New propeller 
shaft fitted, having brass 
after liner 6 ft. long; lower 
half of bearing white metal, 
top half w 3; also after 
stuffing-box reduced by about 


6 in. 


At every docking melted tallow was run into the tube, 
the amount required varying from a few pounds, when 
the shaft was seen in place, up to about 120 1b. when drawn 
in for examination. 

2. 8S. ** Garmoyle.”—The arrangement in this case is 
substantially the same as that shown in Fig. 2 for the 
Lizard. There isa slight alteration in the white metal 
bush, but the arrangement of the after stuffing-box, over- 
hang of propeller, &c., are the same. continuous 
supply of oil was pumped into the tube by a force pump 
worked with a ratchet off the shaft in the tunnel. 


Built and fitted... January, 1896. 
ry-docked 5 “a 1897. Shaft down } in. 

ull. 

December, 1897. Shaft down 
1s in, bare 

January, 1899. Shaft down 
ty in. 

November, 1899. Shaft drawn ; 
white-metal bush renewed ; 
overhang of propeller re- 
duced. The shaft was badly 


corroded at the after end next 
the propeller, but otherwise 


in good order. 
November, 1900. Shaft down 


Dry-docked 


ts in. bare. 
1, 8.8. *‘ Skerryvore”: 

Built and fitted... ... March, 1898, 
Dry-docked _... - December, 1898. Shaft down 

7s in. bare. 
- Mareb, 1900. Shaft down 

Ye 10, 

mt February, 1901. Shaft drawn; 
bush ‘refilled with white. 
metal; overhang of lier 


reduced ; depth of Sees: 
box reduced. Shaft in good 
order in tube, but slightly 
corroded next r. 
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Other steamers fitted in this way are the Saltees and | overhang of propeller, so that the less this can be made| ‘The firat vessel treated in this way was the ss. Cle. 
the Toward, both newer than those already referred to. | the better. : _matis (345 ft. by 46 ft. by 18 ft. 3 in.), built on the Tyne 
These boats are trading into Cork, Waterford, South-| 3, In every case water got into the tube, showing that, | in July, 1898), and fitted with a linerless pores shaft 
ampton, &c., where they have to frequently drag through in order to make this arrangement successful, the after 13 in. in diameter, the size required by Lloyd’s rules, 
sand mud, so that the results obtained are, perhaps, | stuffing-box must be designed in such a way that the | 1901-2, being 11? in. The stern tube was fitted with 
less satisfactory than would be the case if their trade were | gland is either automatically adjustable or under the white metal strips, and the aunular space round 
oversea instead of coasting. control of the engi in the ship. 4 | the shaft filled with The arrangement was some- 
The s.s. Lizard has, as already stated, been fitted with! 4, All these shafts were made of iron, and with the | what similar to the s.s. Carlisle (Fig. 1), with the addi- 
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SECTION ATA.B 
LOOKING AFT LOOKING FORWARD 
an after brass liner ; and Mr. Hamilton does not intend | action of the salt water the reed 


| 
END VIEW AT G.H. 


U ing, which was 
to continue the shaft without liners, so that in due course wearing surface somewhat fitted to exclude water from tube. A h of this 
all the others will come to be so fitted. a, ny | design is given in Figs. 3, 4, and 5. The results obtained 4 
On analysing these results, it will be observed that : next cases are of several steamers belonging to the | from this shaft have been most encouraging. Ib was Ee 
1, Every shaft was corroded between the propeller boss on Dane, Limited, of North Shields, and the author is examined in dry dock about every six months for the next ’ 
and the after gland, as in the case of the s.s. Carlisle, | inde’ ted to Mr. Joseph Robinson, ing owner, three years, and at the end of that time the white metal 
— d to. : for his courtesy in givin Permission for these results | was worn down only ; The shaft was then drawn 
2. examination in dry dock showed the ill effects of | being brought before this Institution. hi inati 


y nature of the material | tion of Hunter and Milne’s 
showed up, and made the i 


1 in. 
in for examination, and found to be in a most satisfac- 
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tory condition. Up to December, 1901, the vessel had 
steamed over 135,000 miles, many of the runs being made 
with light ship ; also in the ordinary course of her trading 
she was navigating sandy and muddy rivers. The owners 
looked upon the result of this experiment as encouraging 
enough to warrant them in giving further trials, and 
accordingly two other steamers, built in December, 
1899, and February, 1900, were fitted in the same 
way, and have up till the present time given every satis- 


tion. 
tothe s.8. Gloxinia (313 ft. by 45 ft. by 23 ft.), belonging 
to the same owners, was fitted with the usual shaft, 
having two separate liners, in December, 1896. At the 
end of four years (during which time one shaft broke at 
the after end of the after liner, and another was con- 


demned) the vessel was fitted with a el shaft runnin 
on a white-metal bush, and fit with Hunter an 
Milne’s patent arrangement ady ref to. The 


original shaft was 114 in. in diameter, and the new one 
123 in., being the diameter over the liners of the old 








the stern-post, in which are fitted four long bolts. The 
after ends of these bolts are screwed, and work in brass 
nuts let into recesses cast in the end of the stern-tube, as 
shown in Fig. 13. The forward ends extend through 
suitable oil-tight glands in the flange of the tube into 
the tunnel recess, where bags are under the control of the 
engineers, who can screw them up as may be necessary. 
An outside stuffing-box is fastened to the nut of the stern- 
tube, and a solid gun-metal flanged ring is secured water- 
tight tothe propeller, concentric with the shaft. These 
together form a recess for two turns of special packing, 
compressed by a gland which can be advanced by screw- 
ing up the long bolts already referred to. 

It is proposed to make this packing of hollow square 
rubber, coated with specially prepared canvas. The 
hollow core would have sealed ends, co that when fitted in 
place the imprisoned air would form a spring always 
tending to keep the surface of the ing pressed against 
the revolving ring on the propeller. In this way it is 
thought the gland would keep practically tight even 






























AW 


fk W 
SEER ESE 



































Z << ar Y ° SPARPOmERee 
Z| Z We = Cast steel 
LOOKING on FORWARD 
ENO OF BOSS. 












_ SECTION AT A. 


butted here 














. y 
SKETCH SHOWING HOW SHAFT [2° DIA WITH 4 LINERS 
COULD BE REPLACED WITH ONE I3ZDIA FITTED WITH 





MMV» 










YOUNGER AND KINGS PATENT GLAND AT AFTER END. 


Fig.21. 











iM 























= 























(7297.8) 














SKETCH OF EXPERIMENTAL APPARATUS. 


shaft. This steamer has since then given every satisfac- 
tion, and no further trouble is anticipated with the pro- 
peller shaft. This arrangement is now being supplied to 
other steamers, and can be fitted to any existing stern 
tube, with only some trifling alterations. 

The attention of the meeting was directed to a modi- 

ed form of stern tube, having an improved bearing sur- 
face for, and provided with efficient means of lubricating, 
the poopelier shaft. (See Figs. 8 to 13.) 

The tube itself is made of cast steel, and bored out at 
each end to receive brass bushes filled with either white 
metal or lignum vite staves. The bush at the forward 
end forms a shallow stuffing-box for holding oil in the 
tube. Along the body of the tube are cast four pockets, 
extending from the after peak bulkhead to the eye of 





with the small amount of slackness in the bearing neces- 


permits of the gland bei 
moving the stuffing-box, which is made in halves 


working. The arrangement as ge 
readily packed by a y = 
or the 


for 
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Brass“pacang rings 


urpose. 
1g Tinaunetie space in the tube round the shaft is to be 
filled with oil drawn from a tank secured in some conve- 
nient position, either in the tunnel recess or on the after 
peak bulkhead. It is thought that with the a ment 
as given, this tank might be fitted with a gauge glass for 
readivg the level, and secured in the tunnel recess, as high 


above the stern-tube as practicable. The supply of oil 


could then be regulated by the engineer, who could draw 
uantity from the tu 


off a 


by the drain-cock and return | plain 
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found to be present in any quantity, the outer gland 
would be screwed up until oie of water was oe 


Any water then remaining would be drained off, its 
place taken by a further supply of oil. It is not antici- 
pated that the oil consumption would be a serious item, as 
the amount of leakage should be small, and any leakage 
at all could at once be ascertained by examining the level 
in the oil tank, or drawing off a quantity from the tube. 
If preferred, an oil pump can be fitted in conjunction with 
the filling pipe, so that by forcing in oil every part of the 
bearing is bound to be — This, however, would 
hardly be necessary with the arrangement as given. 

The several sketches (Figs. 8 to 13) make the arrange- 
ment clear, though necessarily some small details have 
been omitted. The —— it will be noticed, is for one 
of the short stern-tubes which are frequently fitted in 
steamers with pretty full lines, but it is, of course, 
equally well adapted for the finer boats with long tubes. 
A variation in this design is one in which the boss of the 
propeller is cored out to receive the end of the bearing, 
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and in this way a further reduction in overhang of the 
propeller is obtained. Rough sketches et this ar- 
rangement are given in Figs. 14 to 16, though the details 
have not been fully worked out. The advantages of this 
design over existing practice are : 

1. Reduced stress in the propeller shaft, by the exfen- 
sion of the bearing closer up to the propeller. 

2. Prevention of local action by abolishing the brass 
liners, and thus preserving the continuity in the strength 
of the shafo. 3 

3. More efficient lubrication of ie: peepee shaft, 
which revolves in a bath of oil on a metal bearing, and is 
- free from excessive slackness, or wear down out of 

ine. 

4, The coe ey is adjustable from within the vessel, 
so that any leakage of oil can be detected and remedied. 
In many cases also this gland could be re-packed without 
dry-docking—i.e., by simply tipping the steamer. 

he ——— of the last few years seems to show that 
the use of separate liners on propeller shafts is bad prac- 
tice. The reasons why this is so have been already re- 
ferred to, and were given at length in the author’s paper 
of 1900. The practice of fitting a continuous liner is now 
becoming more common, and is certainly an improve- 
ment, though there are several objections to this, which 
should not be overlooked. 

These objections are: 

1. The continuity in strength of the shaft is not main- 
tained. The weakest section is just forward of the pro- 
peller boas, at a part ill-fitted to sustain a sudden shock 
such as would be occasioned by the ller stri any 
floating object, or even by the violent racing the 
engines. Ib is believed that many of the cases in which 
propellers are lost by fracture at this point are to be ex- 
ed in this wa; 








it to the 


. When drawing off the oil, if water was 





2. There is diffoulty in making a thoroughly water 
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tight joint between the liner and the propeller, even when 
a rubber ring is fitted, as is usually done. The writer has 
examined and condemned many shafts on account of de- 
fects at this part, occasioned by water getting in and 
causing the grooving action usually found at any plane of 
we ess, 

3. The body of the shaft cannot be examined after the 
liner has once been fitted, so that any latent defect in the 
material would not be discovered in time to prevent a 
breakdown. 

4. There is also the greatly-increased first cost, though 
this would not be considered excessive, provided the 
cure were effective. , 

The adoption of linerless shafts gets rid of all these 
objections at once, though it introduces other difficulties 
which were referred to in the early ay of this paper. Ib 
was shown that these difficulties had been successfully 
overcome by the use of Hunter and Milne’s Lace gland 
at the after end, and there seems no reason why this 
arrangement should not work well in many cases. An- 
other device for answering the same purpose is Ceder- 
vale’s protective lubricating box, which is fitted in a 
similar manner to the one just referred to, and which is 
illustrated in Figs. 6 and 7. It is well known that the 
result of this has been in some cases very satisfactory, 
though it must be admitted that the reports are some- 
what conflicting ; and in several instances, notably those 
of the larger steamers, much trouble and expense have 
been caused to owners by the failure of the arrangement. 

It will be seen from the illustrations that the design of 
Hunter and Milne is to a certain extent similar to that 

.of Cedervale, and is, in the writer’s opinion, open to the 
same objections. 

The defects common to both appear to be : 

1. There are a considerable number of small workin 
parts which require to be carefully fitted together, an 
which are liable to give trouble in coupling up the pro- 
peller, as this work is frequently done in a great hurry. 

2. The springs which supply the pressure of the rub- 
bing surface are not easily adjusted without docking the 
steamer, and the ps rings cannot be removed until 
either the propeller is taken away, or the shaft is dis- 
connected in the tunnel and drawn aft several inches. 

3. The varying length of the shafting due to changes 
of temperature must cause considerable variation in the 

ressure exerted by the springs, and be likely to cause 
eakage. The writer has recently had some observations 
taken with the view of estimating this amount. Instrac- 
tions were given to the engineers of several steamers to 
keep a log Ee the temperatures of the sea, air in 
tunnel, and oil in the caps of the tunnel bearings. The 
air in the tunnel was measured at each end and in the 
middle, and the mean figure taken. It seems reasonable 
to assume that the shell of the ship under water would 
take the temperature of the sea; while the temperature 
of the shaft would not be less than the air in the tunnel, 
and in some cases would considerably exceed it, owing to 
the bearings sinning with a working heat. With these 
assumptions it would follow that shafting 159 ft. from the 
low-pressure engine to the propeller shaft coupling would 
alter in length from }in. to 4in., due to an increase of 
a of the shafting over the ship of from 20deg. 
to 40 deg. 


The result of the observations confirms this reasoning. 
It was found that the temperature of the air in the tunnel 
was 13 deg. to 25 deg. in excess of the sea, and the tunnel 
bearings were hotter than the air from 12 deg. to 75 deg. 
In this last case the elongation was measured by a gauge 
(Fig. 17) made in port with everything cool, and on tryi 
10 later on with the rings working warm, it sho 
the shaft had lengthened # in. The length of the shaft 
from the low-pressure engine to the propeller shaft coup- 
ling was 105 ft.,-so that in a large ship the elongation might 
reach 4in. This is not a large amount, but it would 
materially affect the satisfactory working of springs 2in. 
to 3in. long. It has been suggested that some instances 
of failure of Cedervale’s arrangement were due to this 


cause. 

In the design shown in Figs. 18 to 20 these objections 
have been overcome. The number of working parts has 
been considerably reduced ; the packing can be examined 
or renewed without disturbing the propeller or shaft 
coupling, and the fore-and-afs movement of the shaft 
cannot affect its efficiency. 

Tt will be seen that a brass collar ring is threaded on 
the shaft and bolted watertight to the propeller, forming 
a smooth working surface for the packing, and protecting 
this part of the shaft from the action of the water. The 
packing-box or casing is formed of two rings, as shown, 
the after one of which is made in halves for convenience 
of removal. This casing encloses a rubber tube, which 
presses the packing against the collar, thus forming a 
watertight joint. The packing consists of two gun-metal 
rings, made in halves, and arranged so as to break joint. 
This design is the result of many experiments with dif- 
ferent tubes and forms of packing ring made during the 
last year. A sketch of the experimental apparatus is 
given in Fig. 21, which sufficiently explains itself. The 
shaft was 10 in. in diameter, and revolved at about 60 
revolutions per minute. It will be observed that the 
ru tube was fitted with an air valve and pressure 
gauge, which permitted the pressure to be controlled and 
varied at will. A pressure of 10 lb. was found to be 
sufficient to keep the gland absolutely tight. 

The simplest form of this packing 1s a thick soft rubber 
tube with sealed seep 18 to 20), having just sufficient 
compression to keep the rings close against the collar. In 


most cases this would be quite sufficient for all practical 
purposes, . : c 
the means of inflating the tube, the air valve would, of 
course, be fitted in some place accessible to i 
who could v 
design can 


the engineer, 
the pressure as found necessary. This 
ly be fitted to any existing steamer, and 


In other cases it might be advisable to retain | C 





would be specially useful in the case of twin screw, or 
turbine steamers, with outboard shafting supported on A 
brackets. In turbine steamers, where the shafts revolve 
ata high rate of speed, some such arrangement would 
allow the bearings to be properly lubricated, and thus 
reduce tear and wear. As the result of his experience 
with propeller shafts, the author would suggest the fol- 
lowing improvements in design as offering in the mean- 
time, perhaps. the best available solution of this problem : 

Material.—Ingot steel hydraulically forged, and with- 
out liners. ‘ 

Diameter.—To be equal to an ordinary shaft over the 
liners, i.¢., about 14 in. over rule size. 

Bearing.—To be white metal, and extended as close as 
possible to the propeller so that the overhang may be a 
minimum. 

Lubrication.—The shaft to be fitted with some form of 
after gland, so that it may run in a bath of oil, and thus 
prevent wear down. eat : 

If these suggestions were generally adopted, it is anti- 
cipated that the life of propeller shafts would be greatly 
extended, and the present lamentable list of shaft failures 
considerably curtailed. : : 

In addition to the names already mentioned in the 

per, the author has to express his acknowledgments to 

essrs. John McNeil and Co., Glasgow, who kindly 
carried out all the experimental work referred to, 





Exgcrricity AT MANCHESTER.—At a meeting of the 
electricity committee of the Manchester City Council it 
was announced that the sanction of the Local Government 
Board had been given to an application of the Council for 
power to borrow 477,000/, for electricity purposes. 





Tur LicHTNING ResEARCH CommitTrre.—The Lightning 
Research Committee, which was organised in January, 
1901, by the Royal Institute of British Architects and 
the Surveyors’ Institution for the purpose of obtaining 
accurate records of the action of lightning strokes on 
buildings, with a view to improving, if possible, the means 
of protection, has succeeded in enlisting the services of 
over two hundred competent observers in the United 
Kingdom, besides a considerable number in the colonies 
and India and in foreign countries. The War Office, 
the Home Office (particularly as ards explosives 
factories, magazines, &c.), the Post Office, the Trinity 
House Corporation, and the United States Depart- 
ment of Agriculture have also signified their willing- 
ness to furnish the committee with the required par- 
ticulars of damage to buildings under their control 
resulting from lightning strokes. The heavy thunder- 
storms of last year afforded observers numerous oppor- 
tanities of investigating and recording, upon lines laid 
down by the committee, the damage caused by light- 
ning to buildings within their area of observation. The 
net result so far is a series of some seventy or more 
trustworthy records made by persons on the spot, and as 
nearly as possible at the time of occurrence. Supple- 
mented as they in many cases are by information on 
points pertinent to the inquiry, these records furnish 
promising material for the committee to work upon when 
sufficient data have been collected to enable them to 
formulate their conclusions. Particularly interesting and 
helpful are the photographs, plans, and sketches which 
illustrate some of the records. Photographs are often 
found to reveal conditions which verbal description 
fails to represent, or which would pass unnoticed 
except by the expert. The committee therefore make 
@ point of getting photographs immediately after the 
occurrence of a disaster in cases of importance. Out of 
sixty cases tabulated by the committee up to the end of 
December, 1901, no fewer than twelve te to buildin: 
fitted with some form of lightning conductor. As 
the system recommended by the Lightning-Rod Con- 
ference of 1882, data to hand are not at present complete 
enough to afford a practical test of its efficacy. The 
recently issued report, however, of His Majesty’s In- 
spectors of Explosives goes to show that the system has 
been found wanting, and that there is ample justifica- 
tion for the present inquiry. Commenting upon recent 
accidents caused by lightning to the factories of the Nobel 
Explosives Company, ab Krummel and Hamm, Germany, 
the inspectors state that ‘these accidents have done much 
to confirm a feeling of distrust which has for some 
time been growing in our minds as to the absoluteness 
of the protection afforded by conductors erected in 
accordance with specifications laid down by the Light- 
ning Rod Conference of 1882; and they go far to confirm 
on a large scale the interesting and instructive laboratory 
experiments of Dr. Oliver Lodge.” Besides the annual 
grants made by the Institute and the Surveyors’ Institu- 
tion, the Committee has been aided financially by the 
Government Grant Committee of the Royal Society 
and by the Royal Meteorological Society. Valuable 
help has also been given by the Royal Institute 
of British Architects, the Surveyors’ Institution, the 
Institution of Electrical i and the Royal 
Meteorological Society, by circularising their members 
with a view to getting observers. The committee 
is constituted as follows: Mr. John Slater fF) 
chairman ; Major-General E. R. Festing, C.B., F.R.S.; 
Messrs, J. Gavey, M. Inst. C.E, General Post Office; 
W. P. Goulding, F.R.G.S., F.S.I.; Dr. Oliver iaoes 
F.R.S., nn m University; W. N. Shaw, F.RS.; 
H. Heathcote Statham (F.); A. R. Stenning (F.), F.S.1.; 
Arthur Vernon, F.S.I.; Killingworth Hedges, M. Inst. 
E., hon. secretary. The committee are continuing 
their investigations. Members and others willing to 
assist by their observations are requested to communicate 
with the Secretary, Lightning Research Committee, 9, 
Conduit-street, W. 





NOTES FROM THE NORTH. 
' Guascow, Wednesday, 
_ Glasgow Pig-Iron Market. — Last Thursday the pig- 
iron warrant market showed a moderate business. Pricag 
were very firm ; Scotch made 2d. and Cleveland 1d. per 
ton. Some 6000 tons of Cleveland changed hands. In 
the afternoon about other 6000 tons were dealt in, and 
coagee left off firm. The settlement prices were: Scotch, 
2s. 9d.; Cleveland, 463. 103d.; and Cumberland, 593. 3d. 
per ton. Owing to the holidays, no further market took 
place till Tuesday, when in the forenoon session of the 
pig-iron market, some 3000 tons only were dealt in, the 
tone being steady, and Cleveland was advanced 4d. per ton, * 
tch remaining unchanged. At the afternoon market 
about 6000 tons, all Cleveland, changed hands, and the close 
was firm, Cleveland closing 1d. up on the day. The settle- 
ment prices were: 52s. 104d., 46s. 104d., and 59s. 3d. 
per ton. To-day’s forenoon market, while steady, was 
very quiet, only 5000 tons being dealt in. Scotch 
warrants were the turn harder, being done at 52s. 11d. 
cash per ton, while Cleveland was unchanged at 443, 11d, 
cash. In addition, 5000 tons of Cleveland were done at 
47s. 1d. and 47s. two months. In the afternoon the market 
business was confined to Cleveland, which finished at 
463. 113d. cash per ton, with buyers over, and the settle. 
ment prices were: 523. 10d., 46s, 104d., and 59s. 3d. 
per ton. The following are the market quotation 
of makers’ iron, No. 1: Clyde, 653. 6d. per ton; 
Garteherrie, 66s.; Calder, 663. 6d.; Langloan, 70s. ; 
a mi 8 hel 6d. & Peecsnaee: iaicaat = ‘oing all 
ship a! w; Glengarn ship at rossan), 
66s. 6d.; Shotts (ship; at Leith), 703. 64.; Carees 
pe at Grangemouth), 68s.—all per ton. The tone 
of the market during the week was satisfactory, and the 
price movements of Scotch and Cleveland fluctuated 
within narrow limits, there being a gain of 34d. and 1d. 
per ton respectively. The number of blast-furnaces in 
operation is 83 against 81 at this time last year. The 
latesb American cables are of a somewhat mixed character; 
on the one hand a famine of iron is reported, and on the 
other, consumers who have over-bought’ themselves are 
reported to be re-selling. At present, however, there 
seems to be no likelihood of further exportations to the 
United States. 


_ Finished Iron and Steel.—There is comparatively 
little to report in connection with finished iron and 
steel. The works generally are fairly brisk ; in some 
cases excessively so. Prices keep firm in respect both of 
iron and of steel. There is still some room for complaint 
as to the price of fuel, bub hematite iron is laid down, 
generally at the works, at 61s. 6d. per ton. 


_ Sulphate of Ammonia.—This commodity has further 
improved in respect of prices, although, comparatively, 
there is but little change. The market may be regarded 
as strong, and there is still a good demand for parcels 
for early delivery; as high as 117. 17s. 6d. to 120. is 
quoted, Buyers appear to take rather more interest in 
the near months; indeed, it is difficult to find sellers 
for the worst week of April. Last week’s shipments of 
sulphate at Leith amounted to 379 tons. There are 
orders running for sulphate of ammonia from Belgium, 
Spain, Germany, and the Colonies. 


Clyde Shipbuilding Launches in March.—The average 
output from the Clyde yards has been well maintained, 
although orders are unfortunately scarce, in consequence 
of which numbers of workmen have been paid off. The 
few mercantile orders secured are unimportant, but 
include a 200-ton steamer for Messrs. J. Rank and Co., 
of Hull, to be built by Messrs. George Brown and Co., 
Greenock. Another Greenock firm are to build two 
steamers of 3500 tons each for the Chinese Steam Navi- 
— Company, while Messrs. Murdoch and Murray 

ave obtained an order from the Manchester Co-Opera- 

tive Society for a steamer of about 1500 tons register. 
During the month there were fourteen launches, with a 
tonnage register of 33,435. Compared with the correspond- 
ing month of last year, this shows a decrease of three 
launches, but an increase of 2105 tons. For the quarter 
just ended there have been 45 launches, with a tonnage 
of 96,716, showing an increase of five launches, and a 
decrease of 8144 tons for the same period in 1901. There 
were two sailing ships and three large twin -screw 
steamers launched in March. 


The Late Mr. Archibald M‘Millan, Clydebank.—Much 
regret is felt in the Clyde district at the death of Mr. 
Archibald M‘Millan, which took “awed early on the 1st 
inst., at his residence, Dunollie, Dalmuir. Mr. M‘Millan, 
who was only 49 years of age, was associated for nearly 
30 years with the business now carried on by Messre. 
John Brown and Co, the Clydebank Engineering and 
Shipbuilding Works. He orginally entered into the 
service of Messrs. James and George Thomson, being in 
the counting-house at the Clydebank Foundry, Finnies- 
ton-street, Glasgow, and removed with them to Clyde- 
bank district about 20 years ago. For a time he occupied 
the position of secretary, and when the business was taken 
over by the Sheffield firm he was appointed assistant 
secretary. He had been in failing health for a year or 
two, and, to relieve himeelf of the cares of business, re- 
tired some months ago. He leaves a widow and two sons 
and two daughters. 





Coat In GERMANY.—The output of coal in Germany in 
Jan this year was 8,706,212 tons, as compared with 
9 641,080 tons in January, 1901. The imports of coal 
into Germany in January were 348,680 tons, as compared 
with 346,469 tons in January, 1901. The exports of coal 
from reer | in January were 118,077 tons, as com 
with 1,196,153 tons in January, 1901. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Steel Firm’s Jubilee.—The business of Samuel 
Osborn and Co., steel, file, and tool manufacturers, of 
Clyde Works, Sheffield, was founded 50 years last 
Saturday, by the late Mr. Samuel Osborn. Launched in 
a small way, the firm now stands in the front rank of the 
trade, and its products find their way to every civilised 
country in the world. Much of the success they are now 
ing is the result of the foresight of the founder in 


enjoying 18 t 
securing the sole rights to manufacture steel by the 
Mushet process. Mr. Osborn served as Master Cutler, 


became an alderman of the city, and died in 1891, while 
filling the mayoral chair. 

Iron and Steel.—The Easter holidays at the works have 
been prolonged beyond what has been usual for some 
years. Some departments restarted on Wednesday, but 
others did not open until Thursday. The iron trade con- 
tinues being quiet, and there is no movement in prices. 
The supply and demand are in touch with each other, 
and there are no heavy stocks on hand. 


South Yorkshire Coal.—There has been but a small 
output of coal during the week. Some of the pits 
re-opened on Wednesday, but many took a full week’s 

lay. A heavy demand existed before the holidays for 
| al fuel, and the colder weather which has marked 
the income of April has done something to sustain the 
market. In manufacturing fuel a fair business has been 
done. The export trade has improved rapidly and ex- 
ceptionally heavy shipments have recently been made. 
Engine fuel is plentiful and values decidedly weaker. 
No general reduction has yet been announced for the 
summer months. 





GERMAN TELEGRAPHY.—TheGerman AtlanticTelegraph 
Company has announced a dividend of 44 per cent. for 


1901. This is considered a pretty good result, as the 
company’s cable was not in working order for several 
weeks. 





Vickers Guns ror Sparin.—An important trial of a 
14-centimetre tring, aay — and constructed 
at Sheffield by Vickers, and Maxim, Limited, was 
carried out at Cadiz from the official Spanish Govern- 
ment’s Polygon at Torregorda. The trials occupied three 
days, during which various series of rounds were conducted 
with projectiles of 79 Ib. and 88 lb. weight, the velocities 
being 2737 ft. and 2632 ft. per second with the respective 
shot. The rapidity series resulted in a rate of fire of six 
aimed rounds per minute, each round striking a target 
2 metres square at 1000 metresrange. The breech mecha- 
nism of the gun was of the latest Vickers construction, em- 
ploying the ‘‘ De Bange ” system of obturation, which does 
not entail the use of the metallic cartridge case, and thereby 
saves the necessity for carrying much weight on board 
ship. The general arrangement of mechanism was 
generally similar to that employed by the British Govern- 
ment, with an additional firing mechanism for enabling 
a high rate of fire to be obtained with a percussion 
firing arrangement. The powder charges were of pure 
nitrocellulose manufactu at the powder mi of 
Santa Barbara, where an extensive plant exists for the 
supply of nitrocellulose powder for the Spanish marine. 
The mounting for the gun was of the casemate type, 
and admitted of a high rate of aimed fire. The whole of 
= — worked throughout the experiments without 
a hitch, 





Tue INSTITUTION OF JUNIOR ENGINEERS: THE USES 
or ENGINEERING MoprEts.— At the meeting of this 
Institution, held on Friday, March 14, at the West- 
minster Palace Hotel, Mr. Kenneth Gray, vice-chairman, 


presiding, the paper read was on ‘“‘The Uses of Engi- | 1 


neering Models,” by Mr. Percival Marshall, A.I. Mech. E., 
chairman. There was an exceptionally large attendance. 
The author commenced by pointing out that the high- 
class condensing steam-engine of to-day can trace its 
origin back to a working model of one of Newcomen’s 
engines constructed in the eighteenth century, for James 
Watt made his famous invention of a separate condenser 
and air pump as result of some experiments with a 
working model engine of this type, which had been placed 
in his hands for repair. Many interesting models which 
are to be seen in the South Kensington Museum show 
that in the early days of engineering invention the con- 
struction of working models proved of considerable 
assistance to those engaged in the development of new 
ideas. After pointing out the historical value of models 
as a record of engineering progress, the author suggested 
that present-day firms would confer a valuable benefit 
on engineering posterity if they would make a point of 
presenting to the national collection at South Kensington 
a scale working model of all important novelties in engi- 
neering construction which they might introduce. —— 
with @ scientific uses of models, the author proceed 

to describe the testing of model ships, and also quoted the 
Hon. C. A. Parsons’ experiments with model propellers, 
which were conducted in connection with the design of the 
Turbinia and the other high-speed turbine-driven vessels. 
Further instances of the uses of models for experimental 
Investigation were described. The paper was illustrated by 
& complete series of lantern slides, and by a large number 
of exhibits of the various classes of models referred to by 
the author. In the discussion which followed, Messrs. 
W. J. Tennant, L. H. Rugg, G. Cussons, H. C. Reid, 
G. Gentry, and others t. The author havin, 

replied, and a hearty vote of t having been howither 
the proceedings closed with the announcement of the 
61suing meeting on April 11, when ‘‘Some Notes on 
Lighthouse Construction” will be read by Mr. G. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron. Trade.—Business was resumed to- 
day after the holidays, bub, as was to be expected, there 
was not much doing. Quotations, however. were firm, 
and traders spoke hopefully of the future. No. 3 g.m.b. 
Cleveland pig iron was fully 47s. for prompt f.o.b. 
delivery, and sellers would not entertain offers at anything 
below that price. No. 1 Cleveland pig was put at 
48s, 6d.; No. 4 foundry, 46s. 6d.; y forge, 463.; 
mottled, 45s. 9d.; and white, 453. 6d. East Coast hema- 
tite pig was put at 56s. 6d. for early delivery of mixed 
numbers; whilst No. 1 was 563. 9d. and No. 4 forge 
54s. 6d. Spanish ore was firm in price. 


Manufactured Iron and Steel.—There is very little new 
to report with regard to the manufactured iron and steel 
trades. In some departments a good deal of work is 
going on ; but in other branches a marked slackness is 
noticeable. Improvement, however, is looked for, 


Iron and Steel Shipments.—The shipments of iron and 
steel from the port of Middlesbrough during March 
totalled 128.357 tons, of which 62,247 tons went to foreign 
ports and 66,110 tons coastwise. The quantity of pig iron 
sent abroad reached 35,910 tons; manufactured iron, 
8243 tons; and steel, 18,094 tons. The coastwise clear- 
ances of pig amounted to 47,128 tons; manufactured 
iron, 11,142 tons ; and steel, 7804 tons. Scotland was the 
best pig-iron customer, pocmage fae pe tons ; Germany came 
next with 9540 tons ; Italy third with 7280 tons ; and the 
United States fourth with 4900 tons. India took the most 
manufactured iron—viz., 5632 tons, and the same country 
was the best customer for steel, taking 9623 tons. 


Coal and Coke.—Fuel prices are pretty much the same 
as when we last reported. 





British Cotumpiran Coat.—The Ashnola Coal Com- 
peay's properties in the valley of the Similkameen, British 

lumbia, are about to be opened up. This coal area, of 
which the Ashnola Company ownsabout eight square miles, 
is nearer the great mining districts of Rossland and the 
Boundary than any other, and comprises seams of first- 
class bituminous coking coal; but hitherto insufficient 
transportation facilities have retarded development, 
although it is is expected that two projected railways 
will now tap the locality within a year. Coal deposits 
exist in workable seams of 20 ft. or so in thickness. 





Care GOVERNMENT Rartiways.—We learn from Cape 
Town that the earnings of the Cape Government railways 
last year were 3,852,871/., showing an increase of 312,334/. 
upon the corresponding revenue for 1900. The workin 
expenses last year were 2,875,571/., as compared wit 
2,198,2052. in 1900, showing an increase of 677,3667. The 
net revenue for 1901 amoun to a return of 4/. 83. 4d. 
per cent. upon the capital expended. The workin 
expenses have, of course, been considerably incr 
during the last three years by injuries occasioned to the 
lines by the Boers. 


Frencn Coat-Mininc.—The production of coal in 
France is slowly expanding, upon the whole ; but it none 
the less experienced a set- last year. In 1895 the 
output of French coal, anthracite, and lignites was 
28,019,893 tons. In 1896 the total advanced to 29,189,900 
tons, in 1897 to 30,797,629 tons, in 1898 to 32,356,104 
tons, in 1899 to 32,862,712 tons, and in 1900 to 33,404,298 
tons. In 1891 there was, as we have already stated, a 
set-back, the output of the year falling to 32,301,757 
tons. The extraction for the first half of last year was 
15,767,131 tons, while that for the second six months was 
6,534,626 tons. In the first half of 1900 the exbtrac- 
tion amounted to 16,529,887 tons, and in the second 
half to 16,740,498 tons. The output of coal and an- 
thracite in each French - producing district compared 
as follows last year with that of 1900: Nord and Pas-de- 
Calais, 19,669,505 tons, against 20,264,093 tons; Loire, 
3,867,588 tons, — 4,021,627 tons; Gard, 2,020,793 
tons, against 2,045,159 tons ; Tarn and Aveyron, 1,827,384 
tons, against 1,700,096 tons; Bourgogne and Nivernais, 
1,551,225 tons, against 2,010,327 tons; Bourbonnais, 
1,087,534 tons, against 1,093,544 tons ; a 510,280 
tons, against 525,261 tons; Western Alps, 319,789 tons, 
against 273,881 tons; Southern Vosges. 232,596 tons, 
against 244,834 tons; Heérault, 232,192 tons, against 
234,944 tons; Creuse and Corrdze, 175,207 tons, against 
182,094 tons; West, 119,695 tons, against 125,612 tons ; 
Les Maures, 150 tons, —— nil ; and Corsica, 198 tons, 

inst 100 tons. It be seen that nearly two-thirds 
of the whole coal supplies of France are obtained from 
the Nord and the Pas-de-Calais, although they are the 
youngest French coalfields, having only developed in the 
days of the Second Empire. The extraction of lignites 
in each French ucing district last year J as 
follows with that of 1900: Provence, 628, tons, 
against 620,863 tons; Comtat, 25,839 tons, against 
28,078 tons; Southern My ie 17,580 tons, against 
14,517 tons ; South West, 15,428 tons, against 12,505 tons ; 
Haute Rhone, 1576, against 6695 tons; and Yonne, 
82 tons, against 82 tons. We have observed that the 
development of the coal basins of the Nord and the Pas- 
de-Calais dates from the Second weg 2 It was the 
settled policy of the Government of Napoleon III. to 
render France more independant of her neighbours in the 
matter of coal, but this policy was only ly suc- 
cessful. It led, no doubt, to a considerable development 
of coal-mining industry in the Nord and the Pas-de- 





Calais ; but it is none the less a fact that France is still 
importing coal from other countries at the rate of from 


NOTES FROM THE SOUTH-WEST. 


Cardif’.—Business has been interrupted, to some extent, 
by the Easter holidays. The prices of steam coal have 
shown y any change, the best descriptions having 


made 14s, 3d. to 14s, 6d. per ton, while secondary qualities 
have brought 13s. 3d. to 14s. per ton. House coal has 
also remained at about its former level ; No. 3 Rhondda 
large pee gnaten, SA St: oe, tans Coke has been 
practically unaltered in value, foundry qualities havin 
made 18s, 6d. to 19s., and furnace ditto, 163. 6d. to 17s, ed. 
per ton. As regards iron ore, the best rubio has brought 
14s. 3d. per ton, while Tafna has made 15s. to 15s. 6d. 
per ton. 

Wages in Wales.—As a result of the last sliding scale 
audit, the wages of the men employed in the associated 
collieries in South Wales have been reduced 10 per cent. 
This is the test fall on record, but wages are still 53 
per cent. above the standard of 1879. As a result o 
another audit, the wages of South Wales and Monmouth- 
shire iron and steel workers who come under the juris- 
diction of the sliding scale joint committee will remain 
unchanged. 


Electrical Power Distribution.—The foundation stone 
of the ee station of the South Wales Electrical 
Power Distribution Company at Treforest will be laid 
April 30. The excavations and concrete toundations 
have been completed. The operations of the compan 
will not be confined to the Pontypridd district, but will 
be extended over the whole of Glamorganshire, and a 
portion of Monmouthshire. Preliminary works are being 

ed with for the construction of other large gene- 
rating stations at Neath, Cwmbran, Bridgend, &c., where 
electrical power will be generated and distributed by 
mains a the various mining and manufacturing 
districts. The company will also supply electric power 
at cheap rates to local authorities for electric lighting 
and tramways. 


The Brunel Family.—The death is announced of Mr, 
Isambard Brunel, a son of the distinguished Great 
Western engineer. The Mr. Brunel who has just died 
did not follow the profession either of his father or his 
grandfather. He was led to the Bar so long ago as 
1863, made a speciality of church law, and was for some 
time Chancellor of the Diocese of Ely. In 1876 he pub- 
lished a life of his father, Isam Kingdom Brunel, 
whose name stands on the Saltash Bridge, which was 
opened by the Prince Consort May 2, 1859—the year of 
the great engineer’s death. 


The Forest of Dean.—It has been resolved to reduce 
the price of coal 2s. per ton, the colliers accepting a 5 per 
cent. reduction. It has been further decided that unless 
in the meantime 1s. per ton of the fall in coal prices is 
recovered, a further 5 per cent. reduction in wages will 
take place July 1. 


Electricity at Exeter.—Colonel Durnford, R.E., Local 
Government Board inspector, held an inquiry at Exeter 
on Friday, respecting an application of the City Council 
for power to borrow 70,0002. for electric lighting pur- 
poses. The town clerk stated that the population of the 
city was 47,133, the annual assessable value 230,233/., 
and the balance of outstanding loans 91,6247. Ib was 
proposed to extend the repayment of the loan of 
70,0002. now asked for over thirty years. The area of 
the city was 3158 acres, and a penny rate produced 1000. 
wy electric light oe be ret — Fe poor 

acompany. In the undertaking, whi cost 
re compan a very much larger sum, was purchased by 
the council for 75002. The council spent another 3500/. in 
improvements and extensions, within three years it 
was obliged to apply for power to borrow a further 7000/. ; 
but with all that the council was unable to cope with the 
demand, the progress of the undertaking being reall 
extraordinary. At the time of the transfer to the council, 
the lamps connected were 7500; they were now 26,628. The 
units sold were 12,000 annually ; now they were 360,000. 
The council had been fortunate enough to secure a site of 
two acres at the head of the Exeter Canal basinand in touch 
with a branch of the Great Western Railway, so that 
coal could be ig > either by rail or by water, — u 
to the ises. The scheme provided for a short branc 
from the railway being run into the works. Ib was 
intended to erect a building and to establish a plant 
which would be equal to 1300 kilowatts, yielding an output 
of 800,000 units. There was the further advantage that 
the works would not mee all the site, but it would be 
possible to extend the building, and to place additional 
machinery in it when the time comes for a further exten- 
sion. The oe contract amounted to easy oo 4 
tingences, including compensation, water pipes from the 
i oe, were estimated at 1390/., and the railway 
siding at 6007. The equipment of the station, as per 
the — of the Westinghouse Company, would cost 
, 707. 
The Swansea Valley.—The tin-plate trade appears to be 
still d Dota There are now a number of mills 
at work than at any previous period. 





German Steam Navication.—We learn from Bremen 
that the Argo vee ay 4 will distribute a dividend of 
3 per cent. for 1901. The corresponding distribution for 
1900 was 8 per cont. The Hamburg-American Packet 
Company will divide at the rate of 6 per cent. for 1901, 
as compared with 10 per cent. in 1900. The rough profit 
on onking last year was 1,000,000/.; but of this sum 
725,0002. was devoted to writing down capital, the in- 
surance reserve, and the renewal fund. The correspond- 
ing allocations in 1900 were 777,5007. The German-Aus- 
tralian Company divides at the rate of 8 per cent. for 








Drysdale Sweetman, of Ryde. 


10,000,000 tons to 12,000,000 tons per annum. 


1901, as compared with 12 per cent. in 1900, 
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Elements.” (Lecture I.).—Saturday, April 12, Mr. William H. 
Cummings, Mus. D. (Dub.), F.S.A., Hon. R.A.M., Principal of the 
Guildhall School of Music, on ‘ British National Song” (with 
musical illustrations). (Lecture I.). 

Tue InsTiITUTION OF CiviL ENaingers.—Tuesday, April 8, at 
8 p.m. Papers to be further discussed: ‘‘The Greenwich 
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ADMIRALTY ORDERS FOR 
WARSHIPS. 

In distributing orders for two battleships, five 
armoured cruisers, two third-class cruisers, and ten 
torpedo-boat destroyers among the various ship- 
building firms at the beginning of the present week: 


,| the Admiralty did a most gratifying day’s work for 


the Navy ; but lest susceptible foreigners and pro- 
nounced peace advocates at home be alarmed, it 
ought at the very outset to be explained that this 
represents a year’s new contract work for the Navy. 
Indeed, the’ Navy enthusiast will regard the pro- 
cedure as unsatisfactory, for under normal con- 
ditions all of these vessels would have been 
ordered in the late autumn or early winter, and 





upon their construction some progress ought b: 

this time to have been made, for sai co 
early last year a sum of close upon 300,000/. for 
progese before the end of March. And, as it is, 
work cannot be commenced much under two 
months. Delay, however, has been involved in 
connection with the settlement of the type of steam 
generator to be fitted on board the new vessels ; and 
should this result in ultimate increased efficiency, no 


220! one will grumble, especially as the shipbuilders are 


in the fortunate position of having no obstacles to 


227 | prevent rapid work on the new warships. 


‘And this raises one of the most significant facts 
in connection with such a large distribution of 


245 | orders for armoured warships ; it indicates clearly 


our resources as a shipbuilding nation. In reckon- 
ing the elements which are necessary to sea power, 
this point is not always considered ; and although 
we must not for a moment be regarded as even 
suggesting the suicidal policy of depending upon 
extensive and rapid construction to meet war con- 
tingency when it arises, it follows that the extent 
of resources available must influence the final issue, 
as it ensures rehabiliment after the early en- 
counters of a war. It is thus satisfactory to know 
that seven armour-clad ships have been placed 
with experienced builders without any firm getting 
more than one ship. Thus Messrs. Vikeus 
Sons, and Maxim, Limited, and the Fairfield 
Com , Limited, of Glasgow, will each build a 
battleship of 16,350 tons—the largest yet under- 
taken by private firms ; and a 10,200-ton armoured 
cruiser will be constructed by each of the follow- 
ing: Messrs. John Brown and Co., Limited, Clyde- 
bank ; Messrs. Scott and Co., Greenock ; Messrs. 
Wm. Beardmore and Co., Limited, Glasgow ; and the 
London and Glasgow sone » Limited, Govan— 
all on the Clyde ; and Sir W. @. Armstrong, Whit- 
worth, and Co., Limited, Elswick. In addition to 
those firms, again, there are three others who have 
now in hand battleships for the Navy: Palmer’s 
Company, of Jarrow-on-Tyne; Laird Brothers, 
Birkenhead ; and the Thames Iron Works; and 
although they have not shared now, except for 
smaller vessels, their capacity for the largest work 
is‘undoubted, so that there are thus ten firms who 
are building the most important of vessels. More- 
over, most of these could quite easily have under- 
taken two ships instead of one, and others, as, for 
instance, Vickers, Elswick, and Brown, are quite 
justified in looking for more. But as it is, each 
firm promise to deliver their ship in the late summer 
or autumn of 1904. 

Similarly, our national resources for armour and 
gunmaking might be exemplified. We have now 
five establishments with plant for making the 
most recent kinds of plates, varying, we admit, in 
its modernity, their collective production being 
over 40,000 tons per annum ; and as to gun-con- 
struction, the happy combination of Vickers’ ex- 
perience and designs to Beardmore’s undoubted 
enterprise and energy will soon add a fourth to our 
gun factories, in addition to Woolwich Arsenal. 

e can thus look forward calmly to the future, so 
far as factories are concerned, secure in the belief 
that any demands, however extensive or urgent, 
that the Admiralty may make will meet with 
adequate response. 

As to the smaller craft of the programme of work 
now given out, a third-class cruiser is to be built 
by Messrs. Laird Brothers, of Birkenhead, and a 
second at Elswick, while the ten torpedo-boat 
destroyers have been distributed as follows : Three 
each to Messrs. Laird, of Birkenhead, and to Messrs. 
Yarrow, of London, and two each to Palmer’s Com- 
pany and Hawthorn, Leslie, and Co., Limited, New- 
castle-on-Tyne. It should be added that the order 
for four torpedo-boats included in the same pro- 
gramme was given out two or three months ago to 
Messrs. Thornycroft, of Chiswick, who had just 
completed four other vessels of the same c 
with satisfactory results. If it is further noted 
that Messrs. Harland and Wolff, Belfast, are to 
supply the machinery of 18,000 indicated horse- 
power for H.M.S. King Edward VII., the battle- 
ship recently laid down by the King at Devonport 
Dockyard ; that the Thames Iron Works will con- 
struct the engines and boilers of H.M.S. Devon- 
shire, the keelplate of which was laid last week by 
the Prince of Wales at Chatham Dockyard ; and 
that Messrs. J. S. White and Sons, Cowes, will fit 
engines to H.M.S. Cadmus, a sloop building at 
Sheerness Dockyard, it will be recognised that 
nearly every firm accustomed to do naval work has 
shared in the Admiralty patronage at this time. We 
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may add that Messrs. Humphrys, Tennant, and 
Co., London, will construct the machinery of one 
of the contract ships. 

Such wide division of work has, no doubt, advan- 
tages, but there is another view which must not be 
lost sight of. Three or four firms have set them- 
selves out to do practically nothing but naval work ; 
their building berths are arranged to bear the great 
concentration of weight involved in a 400-ft. ship, 
weighing 8000 to 10,000 tons when ready for 
launching; their platers’ tools have been con- 
structed of the size and power required for the 
heavy armour and scantlings generally ; their entire 
plant and their staff and workers have been 
selected and trained with a special view to efficiency 
in such work. High-class merchant ships may 
utilise such accessories satisfactorily, but vessels of 
this standard are few in number; and it is not 
necessary here to enforce the view that men of the 
highest skill intuitively devote too much care and 
time to tramp work, and thus add a precision, 
finish, and expense, which is unremunerative to 
builder or owner. The cargo-ship builder, the high- 
class merchant-ship constructor, and the creator of 
war fleets, has each his place in the economy of 
@ maritime nation, and care must be exercised while 
attempting to increase the list of warship con- 
tractors—itself a commendable proceeding—that 
justice is still done to those great private arsenals, 
which are to all intents and purposes primary 
auxiliaries, if not, indeed, substitutes for the 
Government Dockyards. There are two sides to 
this as to all important questions. 

The battleships ordered will be the largest in 
our Navy, and excel any other vessel of the class, 
although the United States Navy. authorities have 
now in contemplation vessels which will equal them. 
Including the one already commenced at Devonport, 
there will be three built—King Edward VII., Do- 
minion, and Commonwealth, h will absorb some 
1,300,000/. of the nation’s money ; and here a note 
may be made of the steady advance in the cost of 
our ships of the line. Twenty years ago (1883) 
half a million was regarded as a fair price ; but the 
old wrought-iron armour cost little more than a 
fifth of the cemented plates of to-day, while armour 
and guns were not one-fifth so effective. The 
Admiral class of 1889 brought the cost up to 
725,0001.; the Royal Sovereigns of 1893-5 made a 
further increase to 850,000/.; the Majestics of 
1895-7 added another 50,000/.; and then the For- 
midables and Duncans of 1901 topped the million, 
the latter coming near to 1,100,000/. It has been a 
steady progression, and is quite compensated for 
by the improved fighting qualities, for these latest 
battleships undoubtedly represent the highest at- 
tainments, and form a fit conclusion to Sir William 
White’s work for the Navy; but it must be con- 
fessed that while his successor, Mr. Philip Watts, 
has professional scope equal in range to his high 
reputation, the patient taxpayer will long for some 
limit to the opening of the purse-string. Three 
eggs costing collectively four millions sterling are 
a good lot to put into one basket, even on Easter 
Monday. 

This King Edward VII. class of battleship is of 
the following dimensions: Length between per- 
er 425 ft.; beam, 78 ft.; draught, 

ft. 9 in. ; displacement, 16,350 tons—the largest 
ship of the British or any foreign fleet is 15,200 
tons. This increase is accounted for by ter 
offensive and defensive pewers. The new ship, in 
addition to having two 12-in, guns in the forward 
central barbette, and two similar weapons in the 
after barbette, will have four 9.2-in. guns, each 
mounted within a barbette located at each of the 
corners of the citadel, on either side, but a little 
abaft, of the central barbettes, so as to enable them 
to fire ahead and on the broadside with a consider- 
able degree of training abaft the beam. In addi- 
tion, there will be ten 6-in. guns, all well protected ; 
for although the barbettes of the 9.2-in. guns are 
to be only of 4-in. armour, they will be behind the 
broadside armour, and thus effectually shielded, 
even from armour-piercing shells. These 9.2-in. 
guns are a new feature in the secondary armament 
of the battleships,* and as they will be worked 
like the 12-in. guns, on mountings of the Vickers’ 
design, for loading in any position, the rapidity of 
fire will be very great. In the new American ships 
eight 8-in. guns are proposed for emplacement in 
the same quarters as the four 9.2-in. weapons ; but 
in their case there is the serious objection that the 





* See ENGINEERING, vol. lxxii., page 715. 





limitation of the which can be allotted to 
barbettes, where there are three almost in line 
athwart the ship, will greatly retard loading 
operations with two guns mounted within the 
barbette, so that the rapidity of fire even from 
two guns cannot compensate for the increase 
in power—19,927 lb. from the 380-lb. shot as 
against the 13,602 Ib. from the 250-lb. pro- 
ogo In the line of battle, too, energy will 
uite as effective as frequency of fire. As 
to the improved protection, we have already 
dealt fully with this element,* and may here 
note that the principal change is the increase in 
the depth of the broadside armour to about 22 ft., 
iostent of 15 ft., as in previous ships, while the thick- 
ness is 9 in. on the water-line, decreasing to 7 in. at 
the upper deck, and at the forward end by gradual 
stages to 3 in.—-the thickness at the ram. The 
engines are to develop 18,000 indicated horse-power, 
to give a speed of 184 knots. In two of the ships 
the boilers are to be entirely of the Babcock and 
Wilcox type ; in the third, three-fifths of the power 
will be got from the same system of steam gene- 
rators, and the remainder from tank boilers. t 
It seems probable that such a combination of 
boilers of the cylindrical and tubulous types will be 
adopted in the new cruisers just ordered. The 
view of the Water-Tube Boiler Committee was 
invited, and we hear that they have suggested such 
an arrangement ; but no decision has yet been 
arrived at by the Board of Admiralty. These 
cruisers have already been described in ENGINEER- 
ING ; but it may be said that they are to be named 
Devonshire (the dockyard vessel), Hampshire, 
Argyll, Roxburgh, Antrim, and Carnarvon. They 
are similar to, but slightly larger than, the 
County class, of which ten have been ordered— 
seven have been. launched. These new vessels 
form a commendable class; being moderate in 
size—450 ft. long and 10,200 tons displacement ; 
of high speed—23 knots when the engines are 
developing 22,000 indicated horse-power; with 
good attacking armament—two 7.5-in., ten 6-in., 
and thirteen smaller quick-firing guns; and with 
a moderate degree of armour protection—a 4-in. 
belt extending for three-fourths of the length of 
the ship, and equal in depth to two decks. The 
important difference in the later vessels is the 
substitution of one of the Vickers 7.5-in. guns at 
bow and stern in place of a couple of 6-in. guns in 
the same position. The reasons which dictated 
this change are the same as those to which we have 
referred in comparing the armament of the King 
Edward VII. with that of the proposed United 
States ships—increased power of the individual 
gun—11,825 foot-tons for 7.5-in., against 5340 
foot-tons for the 6-in. gun; and the obviating 
of placing two weapons in a somewhat confined 


space, 

As to the third-class cruisers, they will prove of 
special interest, as the vessel to be built at Elswick 
is to be fitted with Parsons’ steam turbine ma- 
chinery, while that to be constructed at Birken- 
head will have the ordinary reciprocating engines, 
so that here will be provided two vessels of mode- 
rate size for comparative trials, which should yield 
much more reliable data than the small torpedo 
craft. These two vessels are designed to steam 
at 21} knots, Their displacement is 3000 tons, 
with a draught of 14 ft. 6 in., the length of hull 
between perpendiculars being 360 ft., and the 
breadth 40 ft. Water-tube bvilers of the small- 
tube design will be fitted. The power to be got per 
ton of machinery is in the case of the ship with re- 
ciprocating engines 18 indicated horse-power, so that 
the Parsons Company are here pitted against pro- 
bably the highest convenient attainment in vessels 
built for sea-going purposes. Of the ten destroyers, 
one, to be built by Messrs. Hawthorn, Leslie, and 
and Co,, is to be fitted with the Parsons turbine, 
so that comparisons can be made in this case also. 
These destroyers will not differ materially from 
those already in service, excepting, perhaps, that 
they wiil be stronger. On their full-power trial 
they are to carry a much heavier load of coal and 
stores, in all 125 tons, and the duration of the run 
isto be four hours instead of three hours. The 
speed under these conditions is to average 25} knots, 
which is less than in the case of former boats ; but 
as amatter of fact the new vessel, when in the 
same light trim, should be able almost to equal the 
30 knots of the existing boats. 





* See page 318 ante. 
+ See page 120 ante. 





AUSTRALIAN COAL. 


FurTHER information, in the shape of an official 
report, is now available on the subject of the 
anthracite coal deposits of Queensland, and another 
reference may be made to the matter here, as the 
discovery promises, if not exactly to revolutionise 
industrial conditions in Australia, at least to be of 
great significance, and it certainly introduces an 
element previously lacking for the development of 
the Colonies. For although everyone possesses coal, 
the fuel is not of such high steam-making quality as 
to insure a great trade. New South Wales is best 
off in this matter, and that colony has cultivated 
widespread connections among the other colonies, 
and on the west coast of the two Americas, and 
elsewhere. But the limitations of New South 
Wales coal are well known. The Queensland 
anthracite is found in the Dawson and McKenzie 
River districts, and it is of good augury for the 
future that the Central Railway, running into the 
interior from Rockhampton, cuts right through 
the fields. Mr. Dunston estimates that the area 
over which, as a result of his surveys, the coal 
may be expected to extend is 5000 square miles. 
Analyses of some samples taken at Jellimbah, 
on the McKenzie, and at Dawson Island, some 
100 miles apart, show a close resemblance of con- 
stituents as well as a valuable product. The mean 
of seven samples from Dawson Island gave a fixed 
carbon value of 78.45, with an ash residue of 4 81; 
and a single sample from the McKenzie gave 75.32 
and 5.79 as the proportions of the same constituents. 
At Dawson Island the seam is about 10 ft. in 
thickness. The calorific power is, of course, much 
greater than that of Newcastle (New South 
Wales) coal, which ought in the end to be dis- 
placed from some of its markets. The Queensland 
coal deposits at present worked are those of 
Ipswich, Darling Downs, and the Burrum, where 
the fuel is not of very high grade. The first- 
named field covers 12,000 square miles, and at 
present accounts for three-fourths of the output, 
mainly because it possesses a good port in proxi- 
mity to the oldest settled portion of the colony. 
But the Burrum has more coal; Burrum is 15 
miles north-west from Maryborough, and there 
several workable seams, running up to 5 ft. thick, 
crop out on the bank of the river. Extensive beds 
have also been proved to exist in the central dis- 
trict, the deposits being greater than any of those 
in the north or south. The coal area of the 
Dawson alone covers 9400 square miles of 
country. At the Callide, 52 miles west of Glad- 
stone, coal of good quality has been worked. In 
the northern division of the colony coal has been 
found at several points—at the Little River and 
Oakey Creek, in the vicinity of Cooktown, at the 
Bowen River, and many other parts further inland, 
and at the back of Lloyd’s Bay, in the Cape York 
Peninsula. This colony has not made much pro- 
gress in the past two years. The output is 
limited almost entirely to local requirements, which 
have not been considerable, and the pits are too 
remote from the coast to enable much to be done 
in the way of an export trade, especially with the 
quality inferior to that of New South Wales, 
whose mines are near the sea. 

Coal exports from Newcastle (New South Wales) 
for the past year reached 3,104,735 tons. There 
was an increase exhibited in the inter-State trade ; 
while the over-sea exports fell away, especially those 
to the Pacific slope of North America, in conse- 
quence of the increased use of oil in that part and of 
the competition of British Columbian coal, which 
can now be brought to the seaboard and south to 
San Francisco and Portland at less than the cost 
of landing the New South Wales article in those 
neighbourhoods. Last year’s output of the 
various New South Wales mines reached 5,650,000 
tons against 4,706,000 tons in 1898 and 3,203,500 
tons in 1890. The mines in New South Wales 
cover an area of 24,000 square miles. The 
northern division of this area includes the mines 
in and around Newcastle (which is the ship- 

ing port), the valley of the Hunter, Hexham, 

ast and West Maitland, Greta, and Singleton. 
The southern division embraces the collieries of 
the south coast from Mount Kembla, Wollongong, 
Bulli Slifton, and Helensburg ; and the western 
and south-western division is formed by the mines 
about Lithgow, Hartley, Katoomba, Rylstone, Wal- 
lerawang, Moss Vale, and Mittagong. These names, 
however, are far from covering the area of the 
known coal measures, as others have been found as 
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faras Dubbo, 278 miles west of Sydney, while they 
also extend on the southern coast to Ulladulla, 164 
miles south of the metropolis, and thence north to 
the dividing range. Coal also shows itself from 
the Clarence River to the Queensland border, and 
inland on the Liverpool plains to the Dumaresq 
River, which separates New South Wales from its 
northern neighbour. New Zealand ranks after 
New South Wales, and it is satisfactory to note 
that it, too, is making steady progress, although it 
will be remembered that last year a Royal Com- 
mission gave its coal measures only a relatively short 
lifetime. The cost of carriage to market militates 
against the development of some considerable 
deposits in Tasmania; for instance, the Corn- 
wall and Mount Nicholas mines and the deposits 
discovered only a few months back at St. Mary’s. 
Nevertheless, the quantity mined shows an in- 
creasing tendency. In West Australia, coal has 
been discovered near Bunbury and at several 
other points, and systematic exploration is proving 
the existence of considerable deposits at many 
places in this colony. In Victoria this in- 
dustry is making rapid progress, though it promises 
to be some time before local mines are equal to all 
the wants of the colony. The most important 
deposits lie in Gippsland, where there are two 
fields, supposed by scientists to contain 34,000,000 
tons—enough to meet all the wants of Victoria for 
half a century, if it can only be marketed. 





THE MANUFACTURE OF INDIA- 
RUBBER. 

Ir is always interesting, if not, indeed, of the 
first importance, to take stock of the present posi- 
tion of a trade or manufacture in reference to what 
is to be found written on the subject in text-books, 
for the matter to be found in these volumes, unless 
new editions are cunstantly being issued, is apt 
to fall into the category of history, often, indeed, 
of archaic history, with the efflux of time. Not 
that this applies especially to the rubber trade ; 
quite the reverse, for, as a matter of fact, very 
few fundamental changes, either in procedure or 
in machinery, have to be recorded since quite 
the early days of the manufacture. But, still, 
changes of a minor character are continually taking 
place, and it seems of interest to say a word or two 
about some of these selected at haphazard. Of 
course, no attempt is here being made to treat these 
developments in anything like detail ; the exigen- 
cies of space will hardly allow in some cases of more 
than the indication of their existence, but efforts 
will be made to include anything really essential to 
the topics treated of. 

But to get to our subject without further 
introductory remarks, a commencement may be 
made with vulcanisation, a term which, though 
not by its derivation entirely appropriate, yet 
serves its purpose as well as any other, and 
has come to full recognition by the compilers of 
English and foreign dictionaries. With regard to 
the use of sulphur in the operation, no other 
material has come forward to usurp its pride of 
place, and what we have to say regarding vulcanisa- 
tion has reference merely to altered procedure. 
Without going into detail, it may be said that the 
usual temperatures at which vulcanised rubber has 
been, and is still, very largely produced, range from 
265 deg. to 290 deg. Fahr., the most common being 
275 deg. Fahr., the time of exposure to this heat 
being on the average one hour. Lately, however, 
attempts have been made to considerably shorten 
the time with a corresponding rise of temperature ;, 
though, perhaps, the word ‘‘ corresponding” is not 
exactly applicable in this connection. At any rate, 
the temperature has been raised to 350 deg. Fahr., 
and the period of vulcanisation reduced to 5 minutes 
only. This isa startling change indeed, and there are 
not wanting those who express their distrust at it 
in no uncertain voice, mainly because of the in- 
jurious action which such elevated temperatures 
exert upon rubber. To the best of our knowledge, 
the only firm who have adopted the process on the 
large scale are the Dunlop Rubber Company, of 
Birmingham, who use it in connection with some 
special machinery for tyre-making. This machinery 
is of American origin, though the Doughty patents 
under which it is protected are now the sole pro- 
perty of the Dunlop Company, 80 far as this country 
is concerned at events. It is not our purpose 
to attempt to criticise the process, as others have 
done, from theoretical considerations, especially as 
it may be taken for granted that the preliminary 








trials made at Birmingham must have proved satis- 
factory before the directors would have committed 
themselves to the erection of machinery on a large 
scale. All the same, we shall await the time tests 
of the goods turned out before finally dispossessing 
ourselves of the certain amount of distrust which 
the process has aroused in us. We believe it to be 
a fact that only very thin material can be treated, 
because of the great tendency to inequality of 
vulcanisation in the case of thicker rubber, the 
exterior being extremely liable to burn, while the 
interior portion remains unvulcanised. This con- 
tingency does not, of course, come into serious 
consideration in the case of bicycle tyres, though 
we imagine that it will be found to assume large 
proportions should an attempt be made to utilise 
the process in connection with motor tyres. It 
may be asked, to what end is the new process if its 
application is not only hedged with limitations, but, 
in the opinion of some, at any rate, is attended 
with grave risks? Well, the answer to this is, 
rapidity of production, the new process permitting 
of a considerably larger daily output of tyres than 
is possible under ordinary conditions. It is pos- 
sible that an improved product is also obtained ; but 
if this claim is put forward, we have heard nothing 
of it, so need not dwell upon it. And here we may 
leave the topic, trusting that what has been said by 
way of making known a new departure will not be 
read as in any way casting a reflection upon either 
its ingenuity or its fitness to properly effect the 
requisite degree of vulcanisation. 

‘o leave now this special topic and to glance at 
the present position of rubber ae generally, 
the principal fact which impresses itself upon the 
observer is that really very little alteration is to be 
noted. Development has, indeed, proceeded along 
the lines of increased size or of improved efficiency, 
but there is a conspicuous absence of novelty in 
ideas or design. The washing and mixing rollers 
of the past have certainly been replaced, but only 
by those of a similar type and of increased size and 
power. The spreading machines so largely used in 
the manufacture of *‘ macintosh” garments still 
retain the form and dimensions familiar to the 
pioneers of the industry, though in this connection 
a few words ought to be said with regard to some 
improved machines which have been brought out 
with the explicit object of reducing the cost of 
labour. Into the structure and peculiarities, how- 
ever, of the Frankenstein and List, and of the 
Rowley and Walmsley spreading machines, it would 
seem somewhat out of place here to penetrate, as it 
will be putting no slight upon the intelligence of 
our readers to presume that by far the greater 
number would be unable to follow us into the in- 
tricacies of term and application which such a 
treatment to be of any value would involve. We 
shall rest content, therefore, with the bare state- 
ment that by the multiplication of prime-moving 

rts it has been sought to show, and, indeed, it 

as been shown, that one man can do a much larger 
quantity of work than with the old type of machine. 
And yet this attempted Americanising procedure 
cannot be stated to have been a success from the 
patentee’s point of view, judged from the sordid, 
but important, point of pounds, shillings, and 
pence. Certainly one or two of the new machines 
are in operation, but it has been found a difficult 
task to overcome the manufacturers’ reluctance to 
launch out into the capital expenditure necessary, 
even though it has been diligently pointed out that 
the extra cost of the new over the old type of 
machine will soon be recouped by the saving of 
labour. Then, again, there is the ever-present 
fear that incipient faults in manufacture will not 
be so easily detected where there are a less number 
of eyes to roam over the work in progress. A 
further fact that we understand has militated, or 
may well be expected to do so, against the im- 

roved machine is the attitude of the Rubber 
Woelstns’ Trade Union, an attitude which has been 
described as bordering on extreme hostility. This, 
however, brings us to the whole question of labour 
and its relation to labour-saving appliances, into 
which it is not our present pu to enter, 
though, of course, it would not be easy to over- 
estimate its importance. 

So far the matter has not become at all acute ; 
though as economy, wherever possible, is the order 
of the day, there can be no doubt that the manu- 
facturers will not hang back when they see their 
way clearly to reduce expenses. Especially is this 
to be noticed in the replacement of old types of 
steam boilers by modern high-pressure ones, and 


in some few cases of the adoption of electricity as a 
motive power, this innovation having, weare credibly 
informed, been found economical and efficient. And 
now further economies are foreshadowed in the way 
of utilising gas engines fed by Mond gas. Indeed, 
such economies have been declared by a prominent 
rubber manufacturer to be becoming imperative if 
our trade is to hold its own and advance in face 
of the foreign competition which has now become 
an established fact in Great Britain, and the i- 
bilities, or rather the potentialities, of which it 
would be folly to make light of in a country where 
import duties are non-existent. There can be no 
doubt that those rubber manufacturers who are, 
or expect shortly to be, in a position to use Mond 
gas as a motive power will have an advantage over 
those less fortunately situated, if the figures which 
have been given to us are to be relied on. 

To revert, however, more particularly to machi- 
nery, mention ought, perhaps, to be made of the 
three-roll mixing and grinding machines made after 
Wicks’s patent; up to this time machineswith buttwo 
rolls having been in use. We understand the Wicks 
machine has been adopted by one of our foremost 
firms ; and it may be taken, then, that it bears out 
what the patentee claims for it in the way of 
economy in labour. It is claimed that the addition 
of the third roller reduces the time of mixing a rubber 
compound by one-half, thus enabling the extra cost 
to be saved during the first year. Destine: there 
is the point that for the double capacity only the same 
mill-space is occupied as in the two-roll machine. 
With regard to vulcanising presses, although there 
is Seinen g 2 wren novel to record, yet an un- 
doubted advance in pew has been attained in 
machines now being supplied by one or two of our 
rubber machinery firms. In such machines a pres- 
sure of 2000 lb. on the square inch is obtained by 
hydraulic power, not, however, by means of a 

ump, as in the old style, but by an intensifier. 

he presses worked on this system are said to give 
decided working advantages over those at one time 
universally and still commonly in use. The water, 
it may be said, enters the intensifier at a pressure 
of 801b., and is raised, as mentioned above, to 
2000 lb. With regard to the laying out of rubber 
mills, it has to be noted that many of our large 
concerns have evolved from somewhat small begin- 
nings, additions having been made to the premises 
from time to time as their desirability or necessity 
became apparent. Thus it has come about that 
a lack of unity, so to speak, is perceptible in 
the relation of the departments to one another, 
and time and trouble have to be expended in 
moving goods in an incomplete state of manufac- 
ture to departments where they have to undergo 
their next treatment. In cases where five or 
six storey cotton mills are now being utilised as 
rubber works, the movements of material and goods 
from one room to another by means of the some- 
what circumscribed area of a lift causes a really 
serious loss of time and an added expenditure of 
labour. Of course a good deal depends on the 
situation of the mill; ground space cannot be 
utilised to the same degree in extensions in towns 
as it can in the country. There can, however, be 
no doubt that certain works situated in country 
districts, and whose policy has been to build as 
largely as possible on the one-storey plan, have an 
advantage in the movement of goods, which is by 
no means an unimportant factor in the profitable 
conduct of the businesses. This plan, however, 
could not possibly be followed by works situated 
in cramped areas of towns. 

Although, perhaps, under our strict title it is 
hardly appropriate to discuss what are mainly 
financial or commercial interests, as opposed to 
development in procedure, yet one or two of such 
issues seem to call for passing notice, in order to 
minister to completeness. A few years ago the 
great rise in the price of Para rubber brought in its 
train serious consequences in the way of reduced 
profits, and this, coupled with increasing forei 
competition, forced the manufacturers to take 
somewhat serious stock of the situation. It was 
recognised that, without some concerted action, 
attempts on the part of individual firms to raise 
prices must inevitably prove disastrous to the prime 
movers, and thus it was that an attempt was made 
to effect a great rubber combine on the lines of 
those promoted and brought into being in the 
textile trades. Complications, however, soon de- 
veloped in the early stages of the attempts to con- 
solidate the rather divergent rubber interests, and 





the absolute refusal of one or two of the largest 
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concerns to merge their individuality led to the| Taste 1.—Flood Increase on some American Rivers. | for irrigation. On the other hand, it has been 
project being abandoned. The movement, how- ‘ River. Flood Increase. | found that in practice about one-third of the land 

Rio Grande at Embudo ... se 6.1 covered by any scheme remains unirrigated from a 


ever, led to the formation of the India-Rubber 
Manufacturers’ Association, membership of which 
is limited to actual proprietors of works; and this 
association, it may Fe said, has in many ways and 
in an unobtrusive manner done much for the 
interests of its members in certain directions where 
acute competition had reduced profits to an almost 
irreducible minimum. Moreover, without its 
existence the general rise of prices in manufac- 
tured goods, so as to bring them into conformity 
with the rise in price of the raw material, could not 
have been effected, or, at any rate, could not have 
had the desired result. One of the outcomes of 
the high price of Para rubber was a more general 
recognition of the apreaiegee of the African pro- 
duct. Another result—and one, it must be con- 
fessed, of not quite so commendable a nature— 
was to bring into increased use what is known as 


recovered or reclaimed rubber, a product of varying | P 


composition, and in many cases of dubious qualifi- 
cations as a substitute for new rubber. It has, 
however, many legitimate uses in low - quality 
goods, and has undoubtedly come to stay. A large 
amount has of late years come to us from 
America as a product of old goloshes; but it 
is somewhat interesting to note that a large 
works, financed by Americans, has recently been 
erected in the neighbourhood of Liverpool to 
engage in its manufacture. Of course there are 
Englishmen engaged in the business, but the inva- 
sion of American capital and American methods is 
quite a new departure, and one which cannot fail to 
have an important influence both upon the position 


of our own producers and upon American exporters. . 


These notes have now attained to a length 
beyond which it would, perhaps, be difficult to 
sustain the reader’s attention, and they will now be 
brought to a conclusion with the remark that the 
selection of the topics has been conducted in a hap- 
hazard way, with no attempt at orderly sequence, 
such as would naturally have been expected in a set 
treatise, or even in a survey professing to deal in 
anything like an exhaustive manner with recent 
developments in a trade so complex as is that which 
is concerned with the manufacture and sale of india- 
rubber. 





IRRIGATION IN SOUTH AFRICA. 

A coop deal of attention has recently been given 
to the prospective settlement of South Africa, and 
to the agricultural development of the country, 
with its consequent attendant irrigation. 

As regards rainfall, South Africa may be roughly 
divided into three broad belts, running north and 
south. The first of these, extending from the 
Atlantic Ocean on the west to longitude 23 deg. 
east of Greenwich, includes the whole of the dry 
and sandy deserts of Namaqualand, and has an 
annual mean rainfall of under 10 in. The second 
belt: covers the country between longitude 23 deg. 
east and longitude 27 deg. east, including the 
Orange River Colony and part of the Transvaal, 
where the annual mean rainfall varies from 10 in. 
to 25 in. ; while the third belt extends from longitude 
27 deg. east to the Indian Ocean, and covers the 
well-watered and fertile East coast and Natal with 
an annual mean rainfall of over 25 in. Over the 
whole of the western portion of South Africa 
irrigation will only be possible if the flood waters 
of the rivers are carefully stored. Only on the 
Orange River and some of its larger tributaries can 
perennial canals be constructed, and these cover a 
small proportion of the vast areas requiring water. 

Before considering any scheme it is most im- 
portant to know the magnitude, duration, and time 
of occurrence of floods ; and, unfortunately, with 
the exception of a meagre amount of information on 
rainfall, no hydrographic statistics of any description 
are available for the country in juestion. 

We must turn to the Western States of America 
to find somewhat analogous conditions of climate 
and rainfall, where the discharges of various streams 
have been under consideration for some time. The 
annexed Table, prepared by F. H. Newell,* shows 
the ‘* flood increase ” obtained by dividing the maxi- 
mum discharge by the average flow in the stream. 

It will be noticed that the flood discharges vary 
to a great extent, but average some four or five 
times the mean flow of the stream. 


* United States Geological Survey, Twelfch Annual 
Report. 
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On the barren and hard baked slopes of the 
arid districts of South Africa the ratio between 
** run-off,” or water aggre. Ses stream, and the 
rainfall is very uniform, probably 80 per cent. of 
the precipitation reaching the streams in a short 
time and so heavy floods so characteristic of 
these regions. e ‘* duty ” of water may be defined 
as the ratio between the amount of water used and 
area of land irrigated, and on this depends toa great 
extent the financial success of every irrigation 
roject. The duty may be anything between thirty 
and three hundred acres per second-foot of dis- 
charge at the canal head, according to the nature of 
the soil and crop, and, above all, to the care of the 
irrigator. The duty of water for various crops is 
nearly as follows: Rice, sugar-cane, and indigo, 
3 ft. to 6 ft. of water over each acre, or between 
130,600 and 260,000 cubic feet ; wheat, 1 ft. to 


2 ft. ; potatoes, 12 in. to 18in. ; orchards, 12 in. ; |G: 


and lucern, 12 in. 

The latter plant, or ‘‘ Alfalfa,” as it is called in 
the States, will doubtless prove as valuable in 
Africa as it has done in Australia and America, 
and will return as great a profit as grain, with much 
less risk. 

Mr. H. M. Wilson* gives the following figures 
as average results of duty in the States : 


Tape II.—‘‘ Water Duty” in the United States. 


Acres per 
Second Foot. 
Colorado ie a su a 80 to 120 
Utah ... ss oe am sis 60 ,, 120 
Montana aes oe re oe 80 ,, 100 
Wyoming xe ms o. an 70.,, 
Idaho ... ee one ave ni id 
New Mexico ... bes ~ ae 60 ,, 80 
Southern Arizona... a ee ee 
San Joaquin Valley, Cal. ... 100 ,, 150 


Southern California, surface irriga- 
tion ... sos bes aaa ooo OO ) OO 
Southern California, sub-surface... 300 ,, 

The ‘‘ second foot ” referred to is 1 cubic foot of 
water per second flowing through the canal. 

It can be easily seen from the above figures that 
the quantity of water required for irrigation is 
vastly greater than that for domestic purposes ; and 
that for success financially the cost per unit of 
storage must be very much less than in a supply 
for a town. When it is considered that 8 pwd 
feet per diem, or 3000 cubic feet per annum, is a 
liberal individual supply for domestic purposes, 
and that this quantity would just cover one-fifteenth 
of an acre to the depth of 1 ft., the difference 
between the two systems, and the enormous capa- 
city of storage reservoirs for irrigation, is obvious. 
The loss from evaporation in a reservoir in an arid 
district is considerable, and may amount to 100 in. 
per annum. In Cape Colony it is found to be about 
60 in. A further loss occurs in the distributing 
canals, and from experiments made in India it has 
been found to equal about 5per cent. of the discharge. 
In addition to the loss from evaporation, that from 
engage and absorption must also be considered. 

his is, as a rule, small in a reservoir, but may 
reach a high figure in canals, especially when first 
opened. In the Ganges canal the loss at first 
amounted to 70 per cent. of the discharge at the 
head, the canal being of exceptional length. 

It may be taken that the loss in a short canal 
does not exceed 20 per cent. of the inflow at the 
head, at any rate after a few years’ use and siltage. 
Experiments made by Mr. J. S. Beresfordt indicate 
that the amount available beyond the tenth mile, 
after allowing for losses from evaporation and per- 
colation, amounts to 0.68 of each cubic foot enter- 
ing the canal head ; the efficiency largely depend- 
ing on the care and attention devoted to the canals 
and minor distributory channels. 

In a reservoir with a ratio of depth to surface 
area of one-sixtieth, the amount lost by evapora- 
tion would amount to one-twelfth, and with a 
further loss of one-fifth in distribution not more 
than 0.71 of each cubic foot stored is available 








* “* Trrigation Engineering,” Wiley, N.Y. 
+ Roorkee Professional Focen, No. 212. 











variety of reasons, and this fact increases the 
apparent duty of the water. 

The ultimate success of any project is largely 
dependent on the first cost of the works, and here 
again there are no figures to fall back on from 
South Africa itself. Numerous small tanks and 
dams have been constructed, but the works of any 
magnitude are few. 

The following Table* gives some interesting 
figures for some American schemes, where the 
—— of labour are not unlike those of South 

rica : 


TaB_e III.—Particulars of American Irrigation Schemes, 














Cost of Works, 
| 
Name. | Locality. | ir 
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; on Irrigated. water Used. 
: | l(gada| @¢ 
aan Ringe FlumeCompany| California 28 0 0 10,000 
Riverside Colony .. a] os | 20 0 0 1,000 
Gage Canal .. oe a: |} 100 340 
Uncompaghre Canal Colorado | 014 0 60 
EmpireCanll .. SO ..| lg S| 0 8 | 14 
Citizen’s Canal = at ae ; Oo] 25 
Highline Canal .. ss .. is 212 0/ 190 
ttonwood Reservoir . »» a ee ae 
Arizona Canal . ..| Arizona 200] 140 
Fresno Canal .| California os 2} 14 
Calloway Canal .. ee ” dies SS ae Na 142 
Merced Reservoir .. a | 400] 
King’s River Oanal a ne Be 37 a ae 55 
Pecos Canal 4 .. New Mexico 1 0 0 
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| 140 





The most expensive of these works have been 
carried out in California, where the high state of 
cultivation of the land and large duty of water 
when used in subsurface irrigation by means of 
pipes allows of a very large expenditure. 

Generally speaking, the increase in the value of 
land is so large that any well-designed scheme 
will be successful if there is a demand for all the 
water stored ; but therein lies one of the difficulties 
to be faced in South Africa—at any rate, at the 
outset. 

The whole question of irrigation in this case is 
closely bound up with immigration and the settle- 
ment of the land, and it will take some time before its 
benefits are fully appreciated by new settlers. The 
success or failure of any plan depends on the 
demand for water, and it is useless to provide vast 
> if there is no prospect of their being 
used. 

Some of the Indian Government's most profitable 
canals have been constructed in a country so arid 
that cultivation of any description would be im- 
possible were it not for the water provided, and 
consequently a constant demand for water was 
assured. There can be no question that when the 
value of irrigation is fully gras by the agricul- 
tural population, it may be profitably extended to 
districts that cannot be classed as arid or even sub- 
arid. It is so in Europe, where, as a rule, the 
rainfall is sufficient for all ordinary requirements, 
and where irrigation is used only to increase the 
yield, and to act as a safeguard against any long- 
continued drought. 


TABLE 1V.—United States Irrigation Statistics. 
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Arizona . | 43.21/28 3) 50 5/6 38/85 10/10 2 8/218 0 
California | 17.86/63 6 |209 2/6 6/92 93/31 5 0/319 2 
Colorado | 31.09/28 73/113 11) 3 384/40 63/1230 1/214 8 
Idaho ..| 26.08|19 1/52 9/3 4 /38 913 9 /2 13 10} 
Montana | 23.05/18 7/| 60 2 | 3 114/34 10 6 3|214 0 
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ew 
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~ In such a case the demand for water is naturally 


_* United States Geological Survey, Thirteenth Annual 
Report, 
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much smaller than where the crops are entirely de- 
pendent on storage supplies. 

Some interesting statistics on the value of irri- 
gation works are furnished by the United States 
census bulletins of 1892, and Table IV. on the pre- 
vious page is extracted from Mr. F, H. Newell’s 
report. 

The average cost for works per acre amounts to 
11. 12s. 7d.; but it must not be forgotten that in 
many cases they are of a very rough and tempo- 
rary character. 

Also nearly one-third of the area irrigated con- 
sisted of meadow land, used only for the purpose 
of growing forage. 

The Table illustrates the fact that in any scheme 
a large proportion of the land covered is not 
utilised. 

The average value of Crown land in Cape Colony 
in 1897 was about 11d. an acre ; unirrigated karoo 
from 2s. 6d. to 10s. an acre; pasture land in the 
Orange River Colony from 11. to 31. an acre. 

Land for irrigation purposes must be within easy 
reach of some well-populated district, or efficient 
mode of ngee pred otherwise little profit can be 
looked for, and the ground is best used for stock- 
raising. 

The deserts of South Africa are generally com- 
posed of shallow beds of rich soil ; but contain 
much soluble saline matter—the bete noir of the 
irrigator. Trouble has already been caused at 
Carnarvon, and it is only by the most careful 
attention and free drainage that the evil effects of 
alkali can be avoided. 

As will be seen from Table IV., the average 
cost of water amounts to 4s. an acre. It is cus- 
tomary in the States to sell the land with water 
rights attached, and, in addition, to make an annual 
charge of from 4s. to 8s. an acre for the use of the 
water, irrespective of the amount used. The 
system is not to be recommended, as it tends to 
waste and extravagant use of water. Many of the 
companies now charge by the quantity used, the 
price varying from 5s. to 12s. per acre-foot, the unit 
covering 1 acre to a depth of 1 ft. And provided 
an efficient and cheap method of gauging the amount 
used is possible, this method is much the best. 





NOTES. 
Dancers OF Execrric INCANDESCENCE LAMP 
DECORATIONS. 


EXPERIMENTS show that it is a decidedly dan- 
gerous practice to cover incandescence eleciric 
lamps with drapery, and particularly to wrap them 
in cotton wool, especially with coloured bulbs. 
With 16 candle-power coloured lamps the cotton 
wool begins to smoke after ten, and even after 
five and three minutes. It only requires a slight 
air draught to make the cotton wool burst out in 
flames, and the bulb then collapses. This col- 
lapse is accounted for in the following way. The 
thin glass wall of the bulb softens under the heat 
of the glowing cotton wool, particularly in the case 
of lamps covered with a coloured varnish. The 
air pressure crushes the soft glass until it comes 
in contact with the incandescent filament ; the 
glass then melts, and the air bursts in. No ex- 
plosion ensues when contact between the fila- 
ment and the bulb is prevented in time; but 
indentations of the bulb can always be observed, 
when the cotton-wool had been glowing. The 
low candle-power lamps seem to fail as readily 
as those of higher powers. Although in these 
rr ers the cotton-wool was purposely pressed 
tightly against the bulbs and sockets, there is some 
danger ever. with light contact, and the accident 
should not pass unnoticed. In the early days, the 
electric lamp was eulogised because it gave such a 
brilliant light. We still pay for the light, but 
illumination has become secondary to decorative 
effect, and we are too much inclined to regard any 
kind of decoration as safe for the electric incan- 
descence lamps. 


Tue Liasinities oF Ratway Companies. 


The case of Fletcher v. Lancashire and Yorkshire 
Railway Company, which was decided by Mr. 
Justice Buckley un March 11, raised a somewhat 
interesting point in connection with the compulsory 
purchase of coal beneath a canal, As is well known, 
a railway or canal company are entitled to prevent 


their property from being undermined by giving 
notice to the owners of adjoining coal seams to 
the effect that they are willing to buy out 
interest of the mineowners in such coal 


the 








measures as may be deemed necessary to sup- 
port the railway or canal. In the case under 
notice it was provided by a railway company’s 
private Act that when the workings of a mine- 
owner came within a prescribed distance of a canal 
owned by the company, he was to give to the com- 
pany two months’ notice of his intention to work 
the minerals. During that time he was to cease 
working within the prescribed distance, and the 
company might then inspect the mine ; and if they 
gave notice to the mineowner of their willingness to 
eye we the minerals, they should not be worked, 
ut should be purchased and paid for by the com- 
pany. Notice having been given, and the sum 
payable by the company having been deter- 
mined, a question arose as to payment of in- 
terest, the point being the time from which 
interest was to be paid. The workings were stopped 
in June, 1892, and the mineowner claimed interest 
as from that date. The railway company, on the 
other hand, claimed that interest was payable only 
from the date of the arbitration at which the pur- 
chase price was assessed. That took place in 1901. 
The judge decided that interest ran from 1892, 
saying: ‘‘ When the company rc its notice, the 
mineowner ceased to enjoy and the company was 
bound to compensate . . . Under the general rule 
of equity a purchaser in possession is liable to pay 
interest on purchase money retained by him. What 
is the possession of a subterranean mine? One cannot 
in a sense enjoy it unless it is dug up . . . but the 
railway company’s mode of enjoyment was by way 
of 0 eh and this company so used it and de- 
— the landowner of his possession since 1892.” 
ere is a nicety of reasoning about this decision 
which commends it even to the non-legal mind. 


AMERICAN TRADE WITH CHINA. 


The importance of British trade with China is so 
great that it is highly necessary that our manufac- 
turers and merchants should keep themselves 
thoroughly well-informed regarding the progress 
which other nations are making in their business 
relations with that country. Especially is this 
true of the United States of America, which are 
likely to be our chief competitors in the markets of 
the Far East. The tariff conditions in the States 
enable American manufacturers to ship their sur- 
plus stock to foreign countries, and sell it at prices 
which are actually Felow the cost of production. Yet, 
notwithstanding this, we find from a memorandum 
published by the United States Bureau of Statistics 
that the American commerce with China seems to 
have suffered more during the recent disturbances 
than that of other countries. Imports into China 
from Great Britain in 1900 exceeded those of 1899 
by more than 5,000,000 Haikwan taels (the average 
value of the tael during the year being 3s. 1}d.), 
those from Russia increased 1,000,000 Haikwan 
taels, those from Turkey-in-Asia, Persia, Egypt, 
Algiers, &c., exhibited a considerable increase, and 
those from Continental Europe a slight increase ; 
while from the United States the imports fell from 
22,288,745 Haikwan taels in 1899 to 16,724,493 in 
1900. This was a reduction in imports from the 
United States of about 25 per cent., while the 
United Kingdom showed an increase of more than 
10 per cent., Russia more than 25 per cent., the 
Asiatic countries above-mentioned 40 per cent., and 
Continental Europe a slight increase. Cotton goods 
and kerosene are the largest imports into Fhins 
from the United States, and they come into com- 
petition with English, Dutch, and Japanese cotton, 
and Russian and Sumatran kerosene. The statistics 
show that in cotton drills the imports of English 
goods fell from 78,887 pieces in 1899 to 69,047 in 
1900—a reduction of less than 10,000 pieces ; that 
the imports of Dutch drills increased from 40,170 
pieces in 1899 to 44,624 in 1900; but that those of 
American drills fell from 1,626,107 pieces in 1899 
to 805,892 in 1900—a reduction of more than 
one-half in American goods; while those from 
England showed a reduction of less than 15 per 
cent., and those from the Netherlands an actual 
gain of more than 10 per cent. In sheetings, 
those of English manufacture fell from 763,762 
pieces in 1899 to 605,199 in 1900—a decrease of 
about 160,000 pieces, while those of the United 
States fell from 3,975,903 pieces to 2,312,494—a 
reduction of more than 1,500,000 pieces. Kerosene 
oil: Importations of the American product fell 
from 40,724,989 gallons to 34,447,112 gallons—a 
decrease of more than 6,000,000 gallons; those 
from Russia fell. from 35,695,116 to 32,708,757 
gallons—a decrease of about 3,000,000 gallons ; 





while Sumatra showed an increase of over 4,000,000 
gallons, the figures for Sumatran oil being for 
1899, 11,993,202 gallons, and for 1900, 16,424,155 
gallons. Probably a large part of the decrease 
is due to the abnormal boom in every department 
of industry in the United States, for on turning to 
the general trade statistics of the United States we 
find there has been a decrease of exports to almost 
all the countries of the world with which trade is 
done. When that boom has subsided somewhat, 
the extended establishments must be ve 8 going on 
= of extinction, and then we may look for much 
eener competition from the United States. 


Tue Bacupap Ratiway. 


All developments in our means of communica- 
tion with India should be carefully noted, for they 
are not only important in themselves, but they also 
lead to very important results. In a recent issue 
of the Levant Herald it is stated that the Sultan 
has issued an Irade approving the convention con- 
cluded between Zihni Pasha, Minister of Public 
Works, and Messrs. Zander and Huguenin for the 
construction and working, by the Anatolian Rail- 
way Company, of a railway between Konieh and 
the Persian Gulf, with several branch lines, and 
has authorised the Minister to sign the convention. 
The new line will connect the existing railway 
system of Asia Minor with the most distant pro- 
vinces of the Empire, and, passing through Baghdad 
and Basra, will reach the sea, thus establishing 
direct and rapid communication between the Bos- 

horus and the Indian Ocean. It will start from 

onieh, the southern terminus of the Anatolian 
Railway, traverse the elevated tablelands of Cara- 
mania, and through the Taurus Range, will descend 
into the fertile plains of Southern Cilicia and reach 
Adana, which is already connected by rail with 
Mersina. Technical works of exceptional difficulty 
will have to be carried out, especially in the chain of 
the Taurus. From Adana the line turns to the 
north-east, ascends the Djihan Valley, and through 
the mountainous region of the Ghieour Dagh, which’ 
it crosses by the Baghtché Gorge, proceeds through 
a very difficult country south-south-east, passing by 
Kazanali, Kilis, and Tell Hubesch. A sg 60 
kilometres in length, will connect the last-men- 
tioned place with Aleppo. Including branches, 
the railway has a length of 2500 kilometres (about 
1552 miles). The term of the concession is 99 years 
from the date of the delivery of the Imperial Fir- 
man ; that of the Haidar Pasha-Angora and Eski 
Shehr-Konieh lines, which was also 99 years, has 
been extended by the number of. years which have 
already elapsed, so that the concession for the 
entire system will expire on the same date. The 
new line will be divided into sections of 200 kilo- 
metres. The definitive plans for the first section 
must be submitted for the approval of the Govern- 
ment within eighteen peat of the issue of the 
Firman ; work must be commenced within the next 
three months, and the whole must be ready for 
traffic within eight years. In case the concession- 
aires fail to carry out their engagements as regards 
any section, the Government will give them a 
warning ; and should it remain without effect for a 
year and a half, they will forfeit their rights upon 
that particular section, those upon other portions 
of the new line and upon the old lines remaining 
unimpaired. The concessionaires are authorised 
to work any mines which may lie within 20 
kilometres on either side of the railway through- 
out its entire length, and also to establish tile 
and brick kilns. To the concessionaires is re- 
served the preference on equal conditions over all 
other applicants for seven branch lines to Marasch, 
Aintab, Biredjik, Mardine, Erbil, Diaba, and Hit. 
They will be exempt from Custom and stamp 
duties and from all taxes. There are therefore 
considerable industrial possibilities from the con- 
struction of the line, in addition to its direct com- 
mercial advantages in providing a connection 
between the European system of railways and the 
Persian Gulf. If that were accomplished, it does 
not seem a very difficult task to continue the line to 
British India, and thus have a railway connecting 
Europe and Southern Asia, as the Trans-Siberian 
Railway connects Europe and Northern Asia.. 
However, this is not the first time we have heard 
of plans for a Baghdad railway. The subject has 
been in the air ever since the Crimean War. 


Tue Hampvrc-Amerioa Linzt.—This great German 
steam shipping company is making an issue of additional 
share capital. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 19. 

Tue entire iron and steel situation is in a more 
complex and unsettled condition than ever. Instead 
of orders subsiding, they are increasing. The imple- 
ment manufacturers throughout the West have, within 
a short time past, placed orders for over 100,000 tons 
of material for their use during the summer and fall, 
in orders of not less than 500 tons, at 1} cents per 
pound. A multitude of smaller buyers are paying 
1.60, and are pushing their orders in as rapidly as 
possible. An oversold condition is now threatening 
that department of the steel industry. The rush for 
structural material is greater, and orders of great 
magnitude are coming along. The latest large order 
was for 35,000 tons of structural material, divided 
between two mills. Other orders are awaiting accept- 
ance, rangiog from 5000 tons down to retail lots for 
small building operations. All jobbing interests and 
large consumers are buying as heavily as possible in 
view of the greater threatening danger of an advance. 
This gives the market an abnormal appearance. Pig 
iron of all kinds is very scarce. Sue are over- 
sold ; billets are impossible to get, and considerable 
inconvenience has already resulted. Vigorous efforts 
are being made to obtain supplies from Germany, and, 
in consequence, prices haye moved up both here and 
there. ipe founders are obtaining some supplies 
from abroad, but the advance of prices there has cut 
off further negotiations for the present. Storms and 
fioods have interfered with deliveries, and furnaces 
are suffering from lack of coke supplies. Southern 
pig iron has advanced again, and the capacity for 
months ahead has been oversold. Speaking generally, 
pig iron production up to October 1 is taken. Bes- 
semer pig would advance two or three dollars per ton, 
but it is held in a firm grip by powerful interests. 
In fact, nothing prevents a fart er advance in crude 
and finished material but the determination of con- 
trolling interests to prevent it. Railroad construc- 
tion is being pushed ahead, and new enterprises are 
coming to the front. Already some orders have been 
placed for 1903 delivery. The situation in this 
respect is most serious. Quotations are still 28 dols. 
per ton for standard sections. A few foreign rails are 
coming in. Advances have been made on light sections 
and on girder rails for trolley lines. A very feverish 
condition exists in all branches, and consumers are 
making frantic efforts to secure supplies. European 
sources do not promise very much relief. Quite a 
number of large requirements are now hung up 
because of the impossibilty of securing necessary 


deliveries. 
March 26. 
The entire iron and steel market is threatened with 
a general advance in prices, The most vigorous efforts 
have been made to repress this tendency. Advances 
have been made in several lines during the past few 
days, the most recent of which has been an advance 


in pig iron, nuts, bolts, and chains. The pig- 
iron advance was 50 cents per ton. In chains the 
advance was 3 dols. to 4 dols. per ton. Steel rods 


have advanced to 36 dols. per ton, but little is 
selling. Steel shafting has been advanced and all 
kinds of crucible steel. Large blocks of Bessemer 
iron have been sold within a month, but at pre- 
sent the demand is quiet. Prices are pointing 
upward. Large lots could be sold to-day at 17 dols. 
Steel bars have been sold in large quantity, and sales 
during the past two weeks foot up 80,000 tons. The 
entire situation is decidedly stronger, but threaten- 
ingly so. Mills are so far overcrowded that a great 
deal of prospective business is being held back, and 
much in the “—— orders that is presented is being 
turned down. ere are urgent inquiries also for 
steel rails, and further negotiation is in progress this 
week by cable for the placing of orders at the earliest 
possiblé moment. There ure heavy inquiries for girder 
rails for tramway construction, an immense amount of 
which is under consideration. The projected railway 
construction this year is between 7000 and 8000 miles, 
or double the usual amount. Heavy orders have been 

laced for merchant bar and merchant steel, also for 

ridge plate and structural material. Some twenty or 
thirty large railway systems are in the market for 
material to be aa during the summer and fall. 
Nearly all the railroads want engines and rolling- 
stock. Efforts are being mad: to secure structural 
material from abroad, but no results have been reached. 
Advices from Western Pennsylvania show that there is 
a little freer delivery in coke and coal, as well as in 
finished mill products, Advices from Chicago indicate 
that strong pressure is being brought to bear by 
manufacturers for summer deliveries. The pressure for 
cast-iron pipe is My 6 heavy, and casting plants have 
been obliged during the past few days to refuse some 
very large orders. Spring business is opening up, and 
in an unprecedented way. 





BRAZIL AND THE MEDITERRANEAN.—A direct line of 
steamers is contemplated between San Paulo and certain 
Mediterranean porte. 





NEGATIVE SLIP. 
To THE Eprrog or ENGINEERING. 

Sir,—Negative slip, that occasional and noxious feature 
of screw propulsion, is scientifically and practically much 
more important than it is thought. Ina theory 
of the ‘motion of a body by the action or the reaction of 
an ambient fiuid,” it really means the partial propu/sion 
of the pro; by the propelled body, a fact that may 
seem paradoxical, but that happens frequently and advan- 
tageously in the motion of a body p Pony action of the 
fluid. Such is the case of sailing ships and ice boats 
when they go faster than the wind that gives them 
motion. the propeller (sail) is driven onward b 
the ship or boat in a rather contrary direction, thoug 
never quite opposite, to that of the apparent wind, and 
often to that of the real one, 

It must be understood that in the case of the screw 
propeller the propelled body is composed of the ship and 
the water that follows her, as this is the only way in which 
this fact can take ¢ when the motion is direct ; that is to 
say, when the body has the thrust directly imparted. 

he two following propositions ve be established : 

1, The negative slip is practically im ble when 
the motion is direct and due to the action of the fluid. 

2. The — slip is generally disadvantageous when 
the fluid is the water. _ cad 

About this last proposition I have to say that it is not 
known whether the negative slip, when the fluid acts 
through reaction, can be made advantageous jn the water 
by means of a special mechanism to induce it. For 
ins I believe that it will be advantageous to sub- 
stitute the action of such a mechanism for forced draught 
to obtain the last two miles of the speed of a steamer. 
Two years ago I asked Sir E. J. Reed for his advice 
about this; but the letter had to be delivered to him 
by a friend. I do not know where it went, and I do not 
think it ever reached Sir E. J, Reed’s hands. Then I 
dropped the matter because I was engaged in an ex- 
tremely interesting and far-reaching > whose 
much-sought-for and actually-found solution depends 
principally on this important question of negative slip. 

I am, Sir, your obedient servant, 
APTAIN R, DEL ARBOL, 
(Retired list, Spanish Navy). 

Barcelona, Spain, March 25, 1902. 


To THE EpitoR OF ENGINEERING. 

Srr,—Your issue of March 21 contains a letter signed 
‘*Goanus,” which probably is intended to be an explana- 
tion for the negative slip. As I understand, it is the 
same old explanation as that mentioned by Seaton in 
**A Manual of ine Engineering,” with the only 
difference that ‘“‘Goanus” has put down the consequences 
in figurea, which Mr. Seaton probably never dared. 

I take the liberty to cite ‘‘Goanus’s” figures. ‘‘ Sup- 
pose that the ship has a speed of 16 knots, and that the 
water just aft the ship is following the ship at the rate of 
six ales an hour, and the screw has a positive slip in 
this water of —_. five and a-half miles an hour; under 
these conditions the screw will actually appear to have a 
negative slip of half-a-mile an hour.” meus 

In the illustration, Fig. 1, the arrows show the direction 
of the above-mentioned speeds. The ship travels with a 
speed of 16 miles an hour from the left to the right, the 


Fig.1. 
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water just aft the ship has a speed of 6 miles an hour in 
the same direction, and the part of this water which has 
been moved by the screw has been reduced in speed from 6 to 
only 4 mile an hour in the same direction, so we under- 
stand that, according to ‘‘Goanus,” a whole body of 
water, with a steamer ahead of it, can travel forwards 
with nothing going backwards, and this is accomplished in 
calm water without wind and sails. I hope there is no 
need of any more words to show the absurdity of 
“*Goanus’s ” ‘‘ explanation.” 

The following stream of water just-aft the ship is pro- 
bably the cause that the apparent slip sometimes is very 
little, butitcan never be a satisfactory explanation for 
the negative slip. : 

If we could make a helical surface in the ray of a 
screw propeller, but without any thickness of the blades, 
this screw certainly never could show negative slip. But 
as soon as the screw blades have a certain thickness the 
screw will act in the water as if it had a greater pitch 
than the pitch of the helical surface. This working gee 
is probably always greater than the measured pitch on 
the helical surface. The difference between them depends 
on the back surface of the blades and the amount of the 
slip as calculated from the pitch of the helical surface 
of the blades. When the slip is t, the difference 
between the working Pope: and the measured one is 
very little; but when the slip is very little, the work- 
ing pitch is much greater than the pitch measured on the 
helical surface of the blades. How can we expect a 
screw with a section of the blades like that shown in 
Fig. 2 to act in the same way as a true mathematical 
screw with the same helical surface and blades without 
any thickness, even in the case that the slip is so little 
that the relative velocity 7 of the water to the blade sec- 
tion has a oe" 1, perpendicular to the back surface 
of the screw (Fig. 2). Still, that is what we do when we 
are talking of negative slip. If we suppose a vessel with 


a “‘screw” of zero pitch on the 7 surface, and with the 
eection of blade shown by Fig. 2, this “screw” will cer- 
tainly cause a forward motion of the vessel; that is, this 
‘* screw ” will act in the water as if it had a certain pitch. 
Yours truly, 
. A. EskILson, 
W. Lindborgs Verkstad, Stockholm, March 26, 1902. 





To THE Epiror or ENGINEERING. 

Srir,—Your correspondent ‘‘ Perplexed” asked for a 
reasonable explanation of negative slip, and I beg space 
to express briefly what I believe to be the correct explana- 
tion of the phenomenon. 

Antiquated ideas still prevail about negative slip, even 
among our leading authorities ; indeed, some of the best 
books on marine propulsion state that the possibility of 
negative slip depends entirely upon the possibility of a 
speed of wake greater than the actual speed of slip. But 
after all the researches of Mr. Froude, we ought to know 
better than to attribute it to the action of the current seb 
in motion by the ship, or to dead water, or non-pressure 
behind a bluff stern. All these old theories are, however, 
very interesting, and are still worth study, among them 
being Rankine’s paper, delivered in 1865 to the Institution 
of Naval Architects. It explained how any extent of appa- 
rent negative slip — be accounted for by the presence of 
@ wave crest under the ship’s counter, with a temporary 
forward velocity which might be many times greater than 
the permanent velocity of the wake; that the forward 
velocity of the wave in which the screw worked might be 
high enough to negative the apparent slip. As @ reason 
for the waste of motive power through negative slip it 
was said that in reversing the forward motion of the 
particles of water in the following wave the level of the 
crest was lowered, and its forward pressure upon the 
ship’s stern consequently diminished, causing a virtual 
increase in the resistance of the ship ; and that the differ- 
ence between the total thrust and the effective thrust was 
thus due to the wave system in the wake. 

Some lay the blame on the elasticity of the blades, 
others on the elasticity of the water, but the majority of 
engineers continue in the belief that negative slip is due 
to the fact that the propeller lays hold of water that has 
been set in motion by the ship, meaning either the fric- 
tional wake or the replacement wave. 

But with the introduction of the ‘‘ blade theory” of 
propeller action a better light has been thrown on the 
matter. Ina ees ** On the Part Played in Propulsion 
by Differences o Fluid Pressure,” read in 1889 before 
the Institution of Naval Architects, Mr. R. E. Froude 
described the action of an ideal instrument called an 
** actuator,” and deduced a theory of the behaviour of the 
screw propeller which completely accounts for negative 
slip. He explained how the acceleration of the water 
due to the action of a screw must be gradual, that it takes 
place partly before the water reaches the screw and partly 
after 1b has passed it, and that in ordinary screw pro- 
pellers most of the acceleration is due to suction in front 
of the blade. 

In every case a stream of water is left behind by the 
screw, having a stern motion relative to the sur- 
rounding water; and where there is negative slip, that 
stream has an excessive velocity ; a greater speed, indeed, 
than that of pel ea cong which dismisses it. ? 

As the ship advances, new water is always being fed 
in between the propeller blades ; being sucked against 
the moving forward face of one blade, it is in a position 
to receive a sternward pressure from the driving face of 
the blade that comes next in order of rotation. The 
propeller thus imparts acceleration to the water it is 
working in, partly by suction in front of it, and partly 
by pressing it sternward. How much of the accele- 
ration takes place in front depends upon circum- 
stances, such as the position of the screw with 
to the vessel, and the angle at which the 
blades are set—i.¢., the pitch ratio—and these largely 
govern the existence or otherwise of negative slip. ‘he 
suction referred to reduces the pressure of the water for- 
ward of the propeller, and diminishes its pressure upon 
the after body of the ship, thus virtually Me the 
resistance of the v: or total thrust, and diminishing 
the effective thrust. This thrust deduction, moreover, 
seriously affects the total efficiency or ratio of the useful 
work to the work put in. spel 

The more the access of water to the screw is hindered 
in any way, such as by fulness of the after body of the 
v , the greater is the thrust deduction factor: with a 
fine run the screw can supply itself with water easily. 

The above theory has been applied to account for the 
fact that the propeller race may have a greater sternward 
velocity than the screw itself has, and which is always a 
condition of negative slip ; for the sternward acceleration 
due to suction is very great, and once the water has passed 
to the after side of the es, its pressure is increased, 
first, until the original pressure lost in suction is restored ; 
and, second, to such pressure as will raise the speed of the 
race to the value velocity of feed plus total acceleration. 

Negative slip occurs oftener in cases of fine pitch, 

there is less rotary acceleration of the water and 
consequently more axial acceleration, as it is to the 
latter that the thrust is due, and also the minus pressure 
in front of the blade. ; : 

So much for theory: the cure is a different business. 
‘‘ Perplexed ” has tried an increase of 6 in. in the pitch, 
but I have noticed that an addition of several feet does 
good ; and in the second of two large ships a great addi- 
tion to the blade surface only, with the maximum width 
of blade thrown nearer the ti oduced s better result. 
As it is all a matter of hull efficiency, it is sometimes 
advisable to have a long boss between the propeller and 
the stern-tube, to minimise the interference by bluff 
stern of a good flow of water to the scre’ 





Ww. 
The propeller, as is well known, should be designed for 
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real slip corresponding to its best efficiency at an av 
oon going apoed. The thrust is always greatest in the 
upper blade, which, if allowed to emerge, causes a loss of 
efficiency; if the propulsive efficiency is very low, a 
smaller screw might do better, though it is seldom that 
alteration of diameter is in the main advisable. ; 

Tn conclusion these last practical remarks may not suit 
“Perplexed,” but my excuse for this letter is that it is 
an attempt 2 show that the phenomenon of apparent 
negative slip was explained a dozen ange 

I am, Sir, yours faithfully, 
Glasgow, March 28, 1902. Cuas. F. A. Fyre. 








ASSISTANT ENGINEERS, ROYAL NAVY. 
To THE EprTok oF ENGINEERING. : 

Sir,—As the examination for the rank of assistant 
engineer, Royal Navy (direct entry), is approaching, and 
the Admiralty will be publishing their conditions, I would 
like to give the experiences of a direct-entry assistant engi- 
neer, and also point out the fallacies that these conditions 
contain. 

In the first place the amount of pay is advertised as 
7s. 6d. per diem, or 1367. per annum. This is not obtained 
for at least a year under any conditions, the majority of 
successful candidates getting only 6s. a day for the first 
two years, which means but 109. per annum. : 

Secondly, let us consider the outfit, which costs approxi- 
mately 1507. Most outfitters will allow credit to this 
amount at 5 per cent. after six months, so that at 30/. a 

ear this debt will take almost six years toliquidate. Up- 
od of uniform and plain clothes may be estimated at 
251. per annum, avers oe officer with 547, a year for the 
first two years, and with 80/. a year for the ao 
as assistant engineer. The average gun-room mess bill— 
neglecting wine—comes to not less than 3. 10s. a month, 
or 42/. @ year, and a servant's pay is 103. a month, or 6/. a 
year; so for the first two years this engineer officer— 
responsible perhaps for the engines of a first-class battle- 
ship when under way—has 62. per annum at his dis 6 
This is about half the pay of a housemaid, and to obtain 
even this sum he must remain a strict teetotaller. 

Thirdly, let us consider his time for leisure. In fully 
half the ships of His Majesty’s service the assistant engi- 
neer is on dut; every alternate day, during which time 
he is responsible for all work ormed and all machinery 
running. He is always employed during working hours, 
but is allowed to land at 4 p.m. on his day off. Special 
leave must be obtained to remain on shore after —— 
and very special leave is required to sleep out of the ship. 
Still, for any leave whatsoever the permission of the 
senior engineer, the chief engineer, and the commanding 
officer must be obtained. 

Fourthly, as a member of the gun-room mess he finds 
himself oe subordinate and inferior to a sub- 
lieutenant of between 19 and 21 years of age. The age of 
an assistant engineer on entry is between 21 and 23, 
making him between 27 and 29 on promotion to engineer, 
up to which time he remains inthe gun-room. Thus for 
six years he is utterly cut off from those of his own age, 
and has to mess with boys of between 15 and 19, and 
realises that during this time the sub-lieutenant, who was 
in the gun-room with him, has approached to within a year 
or so of his promotion to senior lieutentant, and b) 
a wardroom officer during this time, with attendant pay, 
privileges, and standing. 

Fifthly, according to the new Admiralty ulations, 
when the rank of engineer is reached, an officer's career is 
finished unless he be selected for promotion to chief en- 
gineer. All other branches reach the relative rank of 
chief engineer automatically, a lieutenant between the 
age of 27 and 30, a surgeon after 12 years’ service as such, 
and an assistant paymaster after 11 years in that rank. 
Thus 50 per cent. of the assistant engineers now entering 
the Service will be retired at the age of 45 with a pension 
of 150/. per annum, and this after 23 years of creditable 
service, 

These facts may be useful to intending candidates, as 
they are compiled from the personal experiences of 

ONE WHO WAS ONCE AN ENGINEER, R.N. 





TANK LOCOMOTIVE FOR THE VAJDA 
HUNYAD MINE, HUNGARY. 
To THE EpiTor oF ENGINEERING. 

Sir,—In your number of January 3, on page 12, you 
give a short illustrated description of the above en- 
gine for running on a gauge of 75 centimetres, The 
arrangement indicated has the elements of a very useful 
improvement. I have had long experience in railways 
with sharp curves and steep gradients, and therefore I 
atonce perceived the defects in the design referred to. 

First, it is useless to provide means by which the axles 
(leading and trailing) may take a radial position, use, 
unless compelled so to do, they will not. In the design 
illustrated there appears to be no ousmreaes for this, 
80 consequently on entering a curve the flange of the 
leading wheel on the exterior rail of the curve would 
press against the rail, and that wheel would be retarded, 
80 that the axle, instead of radiating from the centre of 
the curve would radiate from a point external thereto; 
and as the trailing wheels are — by rods and levers 
to the leading wheels, they would also take a ition 
radiating from the same point, and instead of facilitating 
the of a curve, it would render it more difficult, 
and tend to derail the engine on the outside of curve. 

Secondly, I have found it a mistaken principle to so 
couple the axles that when one takes a radial position the 
other must do so, and from the same point, even when 
that point is the centre of the curve. Of course it is all 
right when the engine is entirely on a curve, bub it often 


cases in sidings, &c., the two pairs of wheels may be on 
rails which curve in opposite directions. These defects 
could be overcome by substituting for the connecting- 
rods and levers a pair of bridles, each attached to its 
own pair of wheels, and working on a pin placed under 
the centre line of the engine, about 0.75 metre from 
the centre line of its respective axle. The leading axle 
would then, on entering a curve, immediately assume a 
position radial to the centre of curve ; whilst the trailing 
axle would remain square with the engine, or nearly so, 
until it also entered the curve. 

The amount of ee given (15 millimetres) seems to me 

uite inadequate if the engine is intended to pass very 
sharp curves, and I see no reason why 10 centimetres 
(4 in.), thatis, 2 in. on each sids of central position, should 
not be given. 

With these alterations the engine illustrated should be 


very steady on a straight. 
I remain, Sir, very truly yours, 
: JostaH Harpina, M. Inst. C.E. 
Valparaiso, February 19, 1902. 





PROGRESSIVE SPEED TRIALS OF H.M.S. 
**GOOD HOPE.” 
To THE Eprror oF ENGINEERING. 

Srz,—In reference to the very interesting pote of 
these trials given in your issue of March 7, I beg to point 
out that the curves shown on page 323 scarcely represent 
the actual results, since in each case there are one or more 
spots at considerable distances from the curves drawn. 

An examination of the particulars given shows that 
three of the speeds were determined in the shallow water 
of Stokes Bay, and the remaining four in the deep water 
off ths Cornish coast; and as there can be little doubt 
that the system of waves accompanying the ship, and the 
co-efficients of performance, would differ considerably in 
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the two cases, it cannot be correct to attempt the drawing 
of a single curve through all the seven points. There 
should manifestly be two curves. If the curve of co- 
efficients of performance (which you do not give) be 
plotted down, it will be found to resemble the full line in 
this sketch. This form at once suggests something wrong, 
and I think the something is as above indicated, and that 
the dotted curves should be added to complete the true 
representation of what occurred. 
he slip curve, instead of being as you give it (the full 
_ should be two separate curves, as here shown dotted. 
And similarly with the other curves. - 
I am, Sir, yours truly, 
H.M.R. 


25, Victoria-street, March 25, 1902. 





COMMERCIAL ENGINEERING. 
To THE Eprror or ENGINEERING. 
Srr,— Allow the writer to anticipate your kindness by 
inserting few remarks upon the above. Most draughts- 
men are not allo access to information upon the fol- 
lowing departments—viz., correspondence, costs, book- 
keeping, estimating, reports, or quantities, the before- 
enumerated being usually dealt with by a separate staff, 
who too frequently are unable to make any suggestions 
for reducing costs in the disposition of material or design 
until their information has been totalled up and submitted 
to the principal or manager, who discovers too late that 
teration must be made reducing the cost or the 
order will > Now the more ss way 
would be, that the designer should be able roughly to 
ascertain the probable cost at the onset, by being in 
possession of details and data obtained from past experi- 
ence; through the cost-book, or the quantities used or to be 
used, all engineering establishments know, or ought to 
know, the costs of patterns, castings, year yr aes 4 materials, 
how long it woul uire to fit up and finis yor! for 
delivery an engine boiler or machine they are in the habit 


a remarkably easy one on curves, and, at the same time, | J 
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The profit need not go beyond the manager, as th 
hier woul not of heath ctw oe seen by the 

draughtsman. 


How many draughtsmen are able to indite a letter per- 
taining to engineering, or know eoything that makes the 
future for the higher positions of managers or employers. 
Give a draughtman a fair of acquiring more than 
merely drawing-office experience, which is only half what 
a mechanical engineer requires to know, if he is to succeed 
in his profession. 


London, April 2, 1902. J. GILnarrp, 








THE MID-SUFFOLK LIGHT RAILWAY. 
To THE Eprtorn or ENGINEERING. 

Srr,—I notice at the bottom of page 373 in your issue of 
the 21st March a statement that my firm (Sir John 
ackson, Limited) are the contractors for the 
Mid-Suffolk iaghe Railway from Haughley to Halesworth, 
with a branch from Kenton to Westerfield. 
and never have been, in any way connected with this e, 
and I shall therefore be gid if you will be good enough 
to ineert this letter in your next issue. 

Yours faithfully, 
r JoHN JACKSON, Governing Director. 

Westminster, March 27, 1902. 





GAS ENGINES FOR ELECTRIC TRAOTION. 
To THE EDITOR OF ENGINEERING. 
S1r,—Referring to the correspondence in your columns 
under the above title, we notice that the installations 
referred to in the letter in your issue of the 7th inst, are 
not in this country. It may, therefore, interest your 
readers to learn that in July, 1898, we angenes. through 
the British Thomson-Houston Company, Limited, one of 
our ‘‘ Stockport” gas engines of 83 brake horse-power for 
the Herne Bay Pier Company, Limited, for electric 
traction purposess, and we learn from the secretary to the 
seed company that the same has been in e way satis- 
actory to them. This was the first ‘‘Stoc ” 
engine that we supplied for driving electrical tramway 


generators. 
Yours faithfully, 
J. E. H. Anprew anv Co., Lr. 
Atr. R. Bettamy, Managing Director. 
Reddish, March 26, 1902. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 15th ult., Messrs. R. Craggs and 
Sons, launched from their Tees Dockyard, Middlesbrough, 
a steel cargo steamer named the Attiki, and measuring 
340 ft. 8in. in length, by 46 ft. beam, by 24 ft. 4 in. 
depth. The machinery will be fitted by Messrs. Richard- 
sons, Westgarth, and Co., Limited, of Middles' bh, 
having cylinders 24 in., 38 in., and 64 in. in diameter by 
42 in. stroke, steam being omnes by two large single- 
ended boilers 15 ft. 6 in. in diameter, working at a pres- 
sure of 160 lb. to the square inch. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched from their yard on Thursday, the 20 ulb., the 
last of six 600-ton steam hopper barges recently ordered 
by the British Admiralty. The vessel is ceonelind by a 
set of surface condensing engines of sufficient power to 
propel the vessel at a speed of nine knots loaded. Steam 
appliances are fitted to work the hopper doors, A 
powerful steam winch is fitted forward for mooring pur- 
poses and a steam capstan aft is provided for warping. 


The Svahleck, which was launched from the Neptune 
Works of Messrs. Wigham-Richardson and Co., Limited, 
on Tuesday, the 25th ult., is a steel screw steamer, built 
to the order of the Deuteche Dampfschiffahrts Gesell- 
schaft ‘‘ Hansa,” of Bremen. The veseel is 235 ft. in 
length by 334 ft. in breadth, and will be propelled by a 
set of three-crank triple-expansion engines, which, with 
the boilers, are being constructed by Messrs. Wigham- 
Richardson and Co., Limited. 


Messrs. Ra and nt oy Limited, Leith, on 
Tuesday, the 25th ult., Jaunched from their yard a steel 
screw steam yacht of about 340 tons, designed by them, 
and built to the order of Mr. A. Clark Hutchison, 
Rear Commodore of the Royal Forth Yacht Club, Afton 
Lodge, Ferry-road, Edinburgh. The principal dimen- 
sions of the zee are: Length, 145 ft. 9 in. ; breadth, 
22 ft.; moulded depth, 13 ft. The engines are of the 
triple-expansion type, with cylinders 14 in., 22 in., and 
36 in. in diameter by 24 in. stroke, steam being sup- 
plied by one large boiler working at 170 lb. pressure. 


On Wednesday, the 25th ult., there was launched from 
the yard of the Sunderland ey | Company, 
Limited, a steel screw steamer measuring 226 ft. between 
a by 33 ft. beam by 17 ft. 62 in. moulded 

epth. The main engines suppli the boat have been 
built by the North-Eastern ine Engineering Company, 
Limited, Sunderland, and have cylinders 16 in., 28 in., 
and 44 in. in diameter by 33 in. stroke, steam sup- 
plied by two boilers working at a pressure of 180 Ib. per 
pier inch, On leaving the ways the steamer was named 
vinia. 














Tue Nationat PaystoaL LasonaTory: Erratum.— 
In our description of this important institution in our 
issue of March 21 last, we stated ( 381) through a 
misunderstanding that all the switchboards were made 
by Mr. Hodgson Wright. We now learn that this is an 
error, since the main switchboard was made by Messrs. 
Dorman and Smith, of Salford, the three ‘sub-boards ” 
and that for the thermometric laboratory being the work 








happens that when the leading wheels are on a curve the 
trailing ones are on a poner Fi and even in extreme 


of turning out, 


of Mr. Wright. 
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MISCELLANEA. 


THE first section of the Pacific cable connecting New 
Zealand with Norfolk Island and Australia was completed 
on March 26, and it is ho that the rest of the line to 
Vancouver may be laid before the end of the year. 


A composite steel and concrete sleeper is being tried 
experimentally on the Pere Marquette Railroad. Ib 
consists essentially of a couple of steel channels 3 in. by 
1} in., and 7 ft. 11 in. long, spaced 1} in. apart and sur- 
rounded at the ends with a mass of concrete 7 in. by 9 in. 
in section, and 2 ft. long. A wooden block, 22 in. thick, is 
bolted to the upper surface of each mass of concrete and 
serves to take the rail spikes. These sleepers have been 
in use for some months, and so far have proved satisfactory. 


The Board of Trade have recently confirmed the 
following Light Railway Orders: (1) Dartford Light 
Railway Order, 1902, authorising the construction of 
light railways in the urban and rural districts of Dartford, 
in the county of Kent; (2) Potteries Light Railways 
(Extensions) Order, 1902, oe the construction of 
light railways in the county of Stafford, in the boroughs 
of Stoke-upon-Trent, Newcastle-under-Lyme, Longton, 
and Hanley; (3) Rother Valley Light Railway (Exten- 
sions) Order, 1902, authorising the construction of light 
railways from Tenterden to Headcorn, in the county of 
Kent, and at Robertsbridge, in the county of Sussex, 
and for other purposes. 

Ata meeting of the Leeds Association of Engineers, 
held on March 27, Mr. Julius Geldard read a paper on 
Mechanical Stokers, and described a number of tests he 
had made. The best results, he said, were obtained from 
a sprinkler stoker with forced draught. As compared 
with hand-firing with forced draught, under the most 
favourable conditions, the sprinkler showed an increase of 
10 ~~ cent. in economy, and the same in work done, the 
trial lasting a week. The greater economy was ascribed 
to the more aoe transmission of heat to the water; and 
the increase of work done, to the more constant firing. In 
answer to a question by Mr. Geo. W. Blackburn, who 
presided, Mr. Geldard said that on boilers of good modern 
construction the forced draught had no injurious effect, 
whilst the lesser variation of temperature due to the 
regular firing was a distinct advantage. 


The damming of the Oueis is an undertaking of con- 
siderable interest, the result being the formation of a 
reservoir 3 kilometres long, 40 metres deep, and, between 
Rengersdorp and Hokeredorp, 750 metres broad. Ib will 
hold 15,000,000 cubic metres of water. The dam is at the 
bottom 20 metres in thickness, and is both at the bottom 
and at the sides let deeply into the granite rock. Only 
with an exceptionally high flood, such as was experi- 
enced in the year 1897, will the water make its exit 
above the dam, and will, no doubt, thus produce a mag- 
nificent waterfall. Under less exceptional circumstances 
the water will, however, pass through two tunnels, 

ing from a place not far above the dam, one to 
the right and one to the left, 300 metres long and 7 metres 
in diameter. The influx of the water into these tunnels 
can be regulated, so that plenty of water can be collected 
for the dry season, for the benefit of the industrial installa- 
tions at the lower ends of the tunnels. The works will 
extend over some four or five years, 


On Thursday, March 27, there was a ‘‘ Press view” of 
the wood block flooring laid at the Adelaide Gallery 
Restaurant, W.C., by the Acme Wood Flooring .Com- 

, Limited, of Gainsborough-road, Victoria Park, 
Re. The floor is constructed on Daffy’s patent system, 
in which the wooden blocks, measuring about 12 in. long 
by 14 in. square, are laid ‘‘ herring-bone” fashion, and are 
dowelled together at the ends and sides. The blocks are 
very accurately cut, and make very close joints. Before 
laying, the blocks are dipped in a preservative and adhe- 
sive composition which coats the under surface of each 
block, and serves as a ding for the latter, whilst at 
the same time — up V grooves cut in the long sides 
of each block, in this way completely closing the joint 
between successive blocks. At suitable intervals certain 
of these blocks are screwed down to the old wooden floor 
of the Restaurant, which was not removed before layin; 
the new one. The woods used have been Jarrah an 
— teak, the contrast of colour giving an excellent 
effect. 

Large quantities of hydrogen being required for certain 
researches, it occurred to M. d’ Arsonval that this hydrogen 
might be supplied from coal gas, of which hydrogen con- 
stitutes usually about 50 per cent., the remainder being 

incipally methane. M. d’Arsonval has separated the 
Saneen by condensing the methane by means of 
liquid air, using a very simple apparatus for the pur- 

. More recently he has dispensed with the use of 
Fquid air entirely, and a passes the gas, previously 
cooled to —80 deg. Cent., through a Linde liquid air 
machine, and in this way is able to obtain 3500 cubic feet 
of hydrogen per hour at an expenditure of from 12 to 15 
horse-power. By a modification of the process, pure 
methane can be furnished as well as hydrogen. This is 
accomplished by dividing the process into two stages. In 
the first stage the gas is cooled to the temperature of solid 
OO,, causing the conensation of CO, benzine and similar 
hydrocarbons. In the next stage the methane is con- 
densed, and carrics with it in suspension the carbon 
monoxide, which can be filtered off. 

The March circular of the Tramways and Light Rail- 
ways Association contains an interesting note by Mr. 
J. Janssen on the Belgian laws as to tramways. 
Anenting to these, tramway concessions can only be 
granted by a commune when the proposed line lies 
entirely within that commune. Should it extend into 
more than one commune the concession is gran 
provinoe or county, and if more than one county is involved 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
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then the concession is ted by the Government. A in the meantime the company has to pay a rent to the 
preliminary inquiry is always held as to the public utility town and to the commenes, the amount of which varies 
of the project, at which all interested obtain a hearing. In with the dividends paid to the shareholders. The maxi- 
Brussels Mr. Janssen states the different tramway interests |mum fare has been fixed at 14d. and the minimum at 1d., 
were consolidated into the hands of one company in 1899. and provision is made for the latter becoming the uni- 
A special Act had to be passed by the State Goverament versal uniform fare should the revenue increase beyond a 
to permit of this, and the terms of the concession were certain point. Transfers from one section to another cost 
fixed by the Government, and thus the troublesome pro-| 4d. At the expiry of the concession the buildings, fix- 
cess of bai with each individual parish or com- | tures, and rolling stocks become the property of the 
mune avoided. This concession will expire in 1945, but public. 
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INDUSTRIAL NOTES. 


The trade union case before the Court at Cardiff— 
Glamorgan Assizes—was an important one, and occu- 
pied the best part of five days—March 19, 20, 21, 
93, and 24. The action was brought by a labourer, 
formerly @ member of the National Amalgamated 
Labourers’ Union, and a treasurer of the Newport 
branch. His accounts were investigated, and were 
found to be wrong to the extent of 387. This was 
admitted by the plaintiff’s counsel in the case. Then 
the general secretary of the union, together with the 
local secretary, obtained from the plaintiff an agree- 
ment to repay the amount, stated to be 36/. 9s. 2d., 
still due to the union on September 28, 1899. A 
small portion—4/, it was said—was paid, but no 
further instalment. Then a summons was issued, but 
as the claim was for a larger amount than was proved 
to be due, the case was dismissed. Then, it is alleged, 
the officers of the union caused the plaintiff to be ex- 
pelled, and from that date—February 5, 1900—the 
man was boycotted, and prevented from working. 
Conspiracy was alleged, on the part of the two officia 
named, to cause the man’s dismissal when he obtained 
work, and to prevent him from being employed else- 
where. It was given in evidence that the man was 
followed from place to place in order to cause his dis- 
charge and prevent his working. It was argued that 
the man was punished because of his dishonesty ; but 
his counsel replied that the law was open to the 
society in that case, but after treating the amount in 
dispute as a civil debt, the union and its officers had 
no right to follow him from place to place, dog his 
footsteps, drive him from one place of labour to another, 
aud prevent apy from employing him, leaving his 
wife and family to starve in the streets, 

There was very little contention as to the main facts 
of the case, either as to the plaintiff's conduct, or as to 
the action taken by the officials of the union. As to 
conspiracy, the jury found that the two officials acted 
together in the case. The chief contention arose as to 
whether the union was responsible for the acts of its 
officers, and much evidence was given upon this point. 
The rules of the union were canvassed, and the minute 
books were overhauled and quoted from in order to 
prove that the union was responsible. In the end the 
jury gave a verdict in favour of the plaintiff, with 
damages to the amount of 1002. The plaintiff had 
claimed 167/. 8s, for lost wages, and 500/. damages. 
Counsel for the defendants asked the jury specifically 
whether they found that his clients acted individually 
or together. The foreman replied, ‘* Acted together.” 
This amounted to a declaration of conspiracy, as 
alleged against the two defendants. One point of 
importance was reserved—namely, whether the two 
officials acted within the scope of their authority, and 
so rendered the union funds liable. The judge agreed 
that this point should be argued later on. This ques- 
tion cannot now be commented upon, as it is still 
before the Court. But, on the subject-matter of the 
case as decided, the unions and its officials had two 
courses open to them—prosecution under the Re- 
corder’s Act of 1868, or an action at law for the re- 
covery of the money under the Trade Unions Acts, 
1871 and 1876. In either case they would have had 
law on their side. They chose what the law regards as 
persecution instead, and have thus given another blow 
at trade unions, accentuating the decisions in the 
Taff Vale and Belfast cases, as was also done in the 
Blackburn case, which the unions concerned com- 
promised, 








Proceedings in connection with the ‘ Stop-day 
action” in South Wales move slowly, but in the end 
will be costly to all concerned, especially to those 
who lose the case. For some days previous to Easter 
the case was before the Courts. Two applications 
were made in Chambers—one on behalf of the defend- 
ants, who applied that delivery of defence might be 
postponed until plaintiffs had given inspection of cer- 
tain documents; the other was by the plaintiffs, that 
the defence should be delivered before inspection, as 
already ordered. The Master gave an extension of 
time to enable the defendants to appeal against his 
decision to file all affidavits and documents and deliver 
the defence. The contention of the employers is that 
the statement of defence shall be delivered, and then 
inspection of documents follows, The a 1 was heard 
before a Judge in Chambers against Master Chitty’s 
decision as to the delivery of the statement of de- 
fence. The Judge upheld, the decision, the appeal 
being dismissed. Then the defendants applied for 
leave to appeal to the Court of Appeal, but the Judge 
refused to stay proceedings. The defendants did not 
repeal, and therefore the statement of defence was 
lodged within the prescribed time. It is stated that 
the defendants would have appealed, but, as the Judge 
refused to stay proceedings, there was not time to enter 
the case, 

Two distinct defences were lodged—one on behalf of 
the South Wales Miners’ Federation generally, the 
other on behalf of the trustees of the union. The first 
Consists of 13 clauses, in which the allegations in the 








statement of claim as to notices, orders, manifestoes, 
&c., issued by the defendant Federation and its 
officials are denied. It is contended that certain agree- 
ments referred to in the plaintiffs’ claims, as to con- 
tracts, do not apply ; it is also denied that some of the 
plaintiffs named in the statement of claim are entitled 
to be included in such claim. 

After refusing to admit other allegations in the 
plaintiffs’ claim, the defendants deny that the stop- 
page of work was wrongfully or maliciously procured 
or induced, or that they broke their contracts. It is 
not admitted that the men abstained from work with- 
out notice, or, if any of them did, that it was not the 
result of procurement or inducement. As an alter- 
native defence, it is alleged that the notices were 
issued by the defendants as members of the Sliding 
Scale Committee, and not as officials of the Miners 
Federation. Then it is contended that the plaintiffs 
waived their claim, if any, by reason of the first notice 
issued, on November 9, 1900; and so on, every item 
in the statement of claim is disputed. 

The statement of defence for the trustees raises 
quite other issues. It denies that the defendants are 
responsible for the notices, manifestoes, &c. ; also that 
the erpres a have a loous standi as alleged or inferred 
in the statement of claim. The trustees deny that 
the Federation is liable, and that if the defendants 
did as alleged, it was outside the scope of their autho- 
rity, and therefore that the defendant Federation is 
in no way liable for their acts. The various pleas are 
specific and categorical. Now that the employers 
have obtained the defendants’ statement, it remains 
for them to deliver their reply. As the case stood 
at the date of the order, ten days were allowed ; 
but as the Easter holidays intervened, it is probable 
that an extension of time will be asked for and allowed. 
It is a tedious process, this civil action ; it is costly, 
and not very satisfactory to anybody concerned. The 
whole thing is most regrettable. The stop-day was a 
blunder. Litigation is a wasteful expenditure, and 
great irritation will result. 


The Taff Vale litigation as to trade union lia- 
bility drags along slowly. The statement of defence 
was, it is stated, settled just prior to the holidays, 
and some particulars have been made known. Two or 
three points of importance are raised in the defence. 
One = raised is that the Taff Vale Company agreed, 
at the close of the strike in August, 1900, to dis- 
continue all legal proceedings against those who had 
taken part in the strike, if the plaintiffs’ servants 
then on strike would abandon it and resume work, 
This agreement was entered into between the railway 
company on the one part, and Mr. A. Bell, M.P. 
Secretary of the Amalgamated Society of Railway 
Servants, on the other part, the terms of the agree- 
ment having been settled by Sir Francis Hopwood, 
under the Conciliation Act. That document, it is con- 
tended, must be regarded as a statutory agreement. 
As the railway company then specifically agreed to 
‘* discontinue all legal proceedings against those who 
had taken part in the strike,” it is claimed in the 
defence that the plaintiffs are ‘‘ stopped from making 
or proceeding with the claim in these actions.” An- 
other point is that the contracts entered into between 
the plaintiffs and the Free Labour Association are not 
enforceable, by reason of Section 4 of the Trade Union 
Act, 1871, as being contracts between two bodies which 
are practically trade unions. The company applied 
for further sag on an interlocutory motion in 
chanibers ; but being on the eve of the holidays, the 
proceedings were ps Thats until Tuesday, April 8, 
when the case will be resumed. When it will end is 
not very clear as yet. 





The report of the Registrar of Friendly Societies on 
Trade Unions is somewhat belated. It was only 
issued on March 27, and contains the abstract of 
annual returns to the end of 1900. The total number 
of registered trade unions was 745 ; of these 603 were 
in England and Wales, 100 in Ireland, and 42 in 
Scotland. The ate number of members was 
1,572,861; of these 1,497,527 were in England and 
Wales, 63,422 in Scotland, and 11,912 in Ireland. 
The aggregate funds in all the registered unions 
amounted to 4,137,660/. Of that amount 3,957,435/. 
belonged to the unions in England and Wales, 163,024/. 
in Scotland, and 17,2017. in Ireland. As a rule, the 
unions fulfil the requirements of registration without 
difficulty, but 35 of them gave some trouble to the 
registrar before he could obfain the n returns; 
but they were soon brought to book. gistered 
unions are required to make their annual returns 
under Section 16 of the Trade Union Act, 1871, and 
those who failed to send the returns were placed on 
the list for prosecution. The result was that all 
conformed ; not a single summons had to be issued. 
In the previous year only one prosecution took place, 
so that they are fairly obedient. As re; the area 
in which trade unions mostly flourish, London stands 
first, with 162 unions, 438,794 members, and 1,187,642/. 
in funds ; Lancashire second, with 152 unions, 349,817 
members, and 1,017,046/. accumulated funds; Dur- 








ham and Northumberland have 46 unions, with 212,028 
members, and 744,039/. in funds; Yorkshire has 62 
unions, with 117,544 members, and 380,746/. in funds; 
Derbyshire has 10 unions, with 28,379 members, and 
107,692/. in funds. The reason why Lancashire comes 
out with so small a proportion of unions and mem- 
bers is that so many of the unions in the textile 
trades are unregistered. Otherwise Lancashire would 
have beaten London. Though numerous unions are 
still unregistered, three-fourths of the aggregate of 
trade unionists are to be found in those that are 
registered. 


In the Wolverhampton district the iron trades were 
quiet on the eve of the Easter holidays. Very few 
orders were booked last week, makers of finished iron 
being busy clearing off the orders on hand before 
closing their works on the eve of Good Friday. There 
were, however, it is reported, numerous inquiries from 
consumers, home merchants, and export houses with 
respect to supplies during the second quarter of the 
year. In a few cases, it is said, expiring contracts 
were renewed at a small discount off the then present 
rates. Generally, however, makers have been very 
firm in adhering to their quotations, and offers for 
heavy supplies of bars, hoops, fencing, and angle iron 
have been declined when involving a reduction in 
price. A slackened demand was reported as regards 
corrugated and common sheets, due mostly to outside 
competition. Steel has been in active inquiry, and 
some heavy orders have been booked. In the engi- 
neering and allied industries no material change is 
manifest. The slackening off has not been accentuated ; 
but the holidays will not this season be cut short by 
reason of extreme pressure, as in some previous years. 
In the hardware industries there are variations in the 
degree of activity. Most of them are fairly or 
moderately employed; some are quiet; a few are 
slack ; fewer still report trade to be bad. 





In the Birmingham district a dull market in the 
iron trade met the approach to the holidays, which 
were understood to extend a week, during which 
repairs of works will be attended to. Some few 
orders were given out; but mostly for present require- 
ments. In the finished-iron branches some good 
shipping orders have been booked, and for railway 
iron, the demand for which is again increasing. Gas- 
strip makers have been, and are, busy making gas 
tubes for Coronation purposes. The engineering and 
allied trades continue much the same, and also the 
other iron, steel, and metal-using industries. Employ- 
ment is from fair to moderate in most trades ; quiet 
in some ; slack in few ; bad in a small minority. 

The engineering trades yer Lancashire con- 
tinue in about the same condition. Any pressing 
activity is mainly centred upon electrical work, in 
which a large amount of work is on hand, with no lack 
of new orders in cases where such can be accepted 
with any assurance of fairly early delivery. Locomo- 
tive and railway carriage builders are also busy, being 
well booked for some time ahead; but they do not 
report any large accession of new orders, probably 
because early delivery cannot be guaranteed, Boiler- 
makers are well engaged for the present, but new 
orders are not plentiful. In the machine-tool indus- 
tries the new work coming forward has not been large 
of late, but in some special departments a fair amount 
has been recently placed. The depression in the 
textile-machine-making industry continues in most 
sections, and in nearly all centres; the increase of 
unemployed union members is — due to this 
cause. In the allied industries—ironfounders, pattern- 
makers, machine workers, smiths, and strikers— 
employment generally is fair or moderate; in some 
places quiet. The position so far is not altogether 
unfavourable, while the outlook is on the whole rather 
better. In the iron trade things have been quiet, 
partly owing to the holidays, but in the steel trade 
some fairly large orders have been booked, mainly 
for structural purposes. Manufacturers of metal 

oods for locomotive builders and marine engineers 
ve been busy of late in most branches. 





The accountants’ certificate presented to the Mid- 
land Iron Trade Wages Board gives the output as 
25,529 tons ; the average sellin r ice being 6/. 17s. 10d. 
per ton, or a decrease of 1s. 7 . per ton on the pre- 
vious two months’ rates. The reduction in selling 
price not being sufficient to reduce wages under the 
sliding scale, no alteration in ironworkers’ wages 
takes place. The rates remain as before—8s, 9d. per 
ton ; other wages in proportion. 


The differences which had arisen in the South Wales 
tinplate trade appear to have been satisfactorily ad- 
justed. Ata meeting held at Morriston, Mr. Hodge 
was able to announce, as the result of his conference 
with Mr. W. H. Edwards, that an advance had been 
conceded to the bar mill shearers ; pit rates concernin 
the use of new moulds were to. It was fount 
that no “system” of fining was in existence; what 
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trouble had arisen in that connection, in reference to 
mill shearers, had been satisfactorily arranged. No 
dismissal of men without notice had taken place. The 
question of ‘‘ teamers’” rates was a general one ; the 
employment of three ‘‘ coachers” instead of two would 
not affect the wages earned. One difficulty remained 
—namely, that of the ‘‘ballers’” and ‘“ helpers’ ” 
rates. It was decided that all remaining matters in 
dispute be left with Mr. Hodge and Mr. Edwards to 
adjust. With reference to the effect of the dispute, 
Mr. Hodge held that it would not imperil or affect the 
Conciliation Board. This view was upheld subse- 
quently by the action of the steel smelters, who had 
withdrawn from the Board, but who have now decided 
to be represented at its next meeting. 


The South Wales Miners’ Federation have formu- 
lated a comprehensive scheme for investigating the 
conditions a labour and employment in the British, 
Continental, and American coalfields. Two delegates 
have been sent to France, Germany, Belgium, &c. ; 
Mr. W. Abraham, M.P., will re-visit the United 
States, and two delegates each will conduct the inquiry 
in Lancashire, Durham, Northumberland, Cheshire 
and North Wales, Salford, Yorkshire and Stafford- 
shire, Bristol, Somerset, and the Forest of Dean re- 
spectively. This investigation will have a bearing 
upon the question of the renewal of the sliding-scale 
arrangement which terminates at the end of the present 
year. 


At a meeting of the South Wales and Monmouth- 
shire Sliding Scale Committee last week it was declared 
that the selling price of coal required a reduction in 
wages of 10 per cent. This will reduce the rates to 
53} per cent. on the scale rates of 1879. It is the 
lowest percentage reached since June, 1900, 








TUNNELLING UNDERTHE RIVER THAMES. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, March 25, Mr. Charles Hawksley, 
President, in the chair, the papers read were: ‘‘The 


.Greenwich Footway Tunnel,” by Mr. W. ©. Copper- 


thwaite, M. Inst. C.E., and “Subaqueous Tunnelling 
through the Thames Gravel—Baker Street and Waterloo 
sy by Mr. A. H. Haigh, B.Sc., M. Inst. C.E. 

The Greenwich Footway Tunnel was the second tunnel 
beneath the River Thames undertaken by the London 
County Council with a view to improve the means of 
communication between the districts ghee north and 
south of the river and east of the Tower Bridge. It was 
intended to replace the existing steamboat ferry between 
Greenwich and the Isle of D to the working of 
which, in a crowded waterway like the Thames, there 
were serious objections and hindrances. The work had 
been commenced in June, 1899, and was now nearing 
completion. 

The subway consisted of a cast-iron tunnel, 12 ft. 9 in. 
in diameter, connecting two shafts, 43 ft. ininternal dia- 
meter and 1217 ft. apart. One of these shafts was situated 
in the Island Gardens, Poplar, the other being immedi- 
ately behind the Ship Inn at Greenwich. Access to the 
subway was afforded by lifts and circular stairways. 

The tunnel was similar in character to other iron tunnels 
recently built in London. From each shaft it dipped to- 
wards the centre of the river with a gradient of 1 in 15, 
the middle portion being on a gradient of 1 in 277, fall- 
ing towards the Greenwich shore. These gradients were 
entailed by the advisability, from motives of economy, of 
limiting the depths of the shafts, and by the necessity o 
complying with the stipulation in the Act that the level 
of the tunnel should be such as to allow of dredging a 
channel in the river 500 ft. wide and 48 ft. deep at high 
water. 

The caissons were 35 ft. in internal and 43 ft. in ex- 
ternal diameter, and were formed with two steel skins, 
the 4-ft. space between them being filled with 6 to 1 Port- 
land cement concrete. The skins were formed of hori- 
zontal rings built up of plates, which were generally 
about 4 ft. 9 in. in depth, and varied in thickness between 
R in. at the bottom of the caisson and ,', in. at the top. 
After describing, generally, the shafts, the author pointed 
out that their special features were the absence of any 
taper on the outside of the caisson and the provision of 
two air-tight floors—the one permanent and fixed imme- 
diately above the cutting edge, and the other temporary 
and fixed above the tunnel cpenig, The sinking of the 
caissons, which had been done under compressed air, had 
been greatly facilitated by these arrangements, and had 
been effected with very uniform progress, and without 
any disturbance of the surrounding ground. 

Desieg the sinking of the caisscns the 3% in each 
shaft for the tunnel had been closed by a ‘“‘ plug” 
formed of steel plates fitted between girders in such a way 
as to be removable singly when the shield was ready to 
start. The operation of removing this steel plug by 
gradually substituting, 4 ft. behind it, a timberjdiaphragm, 
and filling the space between this diaphragm and the 
face with pugged clay, was briefly described. 

The cast-iron lining was similar in character to that 
used in previous works of the same kind, bud some im- 
provements had been made in details to obtain better 
water-tight joints. All bolt holes were made with a short 
ct po velled off ; and when the bolts were put in, 

ead washers were put on them ; and on the bolts bei 
screwed up, the lead completely filled the space ro 
the bolts at each end made by the bevelled edges of the 


bolt holes. This arrangement had proved very suc- 


cessful, and comparatively few bolts had been found to 


be leaking when the air pressure was removed. Into 
the joints between castings soft lead wire was hammered 
before caulking. The shield was of the “‘ trap,” or ‘‘ box,” 
type. The author gave a short account of the evolution 
of this form of shield, with diagrams of successive shields 
built on this principle. The one used for the Greenwich 
Tunnel was 14 ft. 6in. in length, and had an external 
diameter of 13 ft. The cutting edge was made in thirteen 
segments, each ent having two 6-in. teeth cast on it, 
and iemediately velind the cutting edge was a circular- 
built box girder. Certain alterations suggested by ex- 
perience had been made in the shield, the nature of which 
was fully described in the paper, as well as the meth 
of tunnelling, which differed from previous similar work 
only in the use of face-rams for holding up the timbering 
of the face. The rate of progress had been exceptionally 
rapid, an advance of 10 ft. per working day having been 
made over all the tunnel except a short length in open 
ballast on the Greenwich side. This the author attributed 
mainly to the favourable character of much of the material 
excavated, : 

After giving some general statistics as to the health of 
the men employed, the author described an arrangement 
for drawing vitiated air from the working front of the 
shield. An attempt had also been made to eliminate the 
carbonic acid from the air supplied to the tunnel by 
means of caustic soda. With this object an apparatus 
consisting of boxes or rectangular tubes of wood, one 
above the other, open at one end, and having sliding 
doors at the other end, had been devised. The ends 
fitted with doors were connected to the air inlet of the 
tunnel by a conical box, the connection with the air-pipe 
being made Paty by a flexible joint. By opening one 
or other of the sliding doors the air could be made to 
pass through either the upper or the lower tube as re- 
quired. These tubes had removable sides, and each con- 
tained eight movable wire boxes, containing pumice-stone 
broken small, which, before being put into the tubes, 
were dipped in a saturated solution of caustic soda, A 
table of results was given, showing some reduction to have 
been made in the proportion of carbonic acid present in 
the tunnel. 

The second paper described the work of tunnelling 
under the River Thames for the Baker-street and Water- 
loo Electric Railway. 

In passing beneath the Thames the tunnels, elsewhere 
wholly in London clay, encountered a bed of clean gravel 
and sand, lying in an abrupt depression of the clay sur- 
face. This freely water-bearing bed had necessitated 
construction under compressed air. The two tunnels, 
each for traffic in one direction, ran parallel and on the 
same level for a short distance under the river from the 
Victoria Embankment, at the bottom of Northumber- 
land-avenue, after which the east (up) tunnel had a rising 
gradient of 1 in 111, and the west (down) tunnel a falling 
— of 1 in 107 towards the south side of the river. 

in passing under Oollege-street the up tunnel was verti- 
cally over the down tunnel. 

The temporary stage, from which the working shafts 
in the river had been sunk, was constructed on piles, 
parallel with the embankment and 150 ft. away from it. 
From this stage a temporary foot-bridge led to the em- 
bankment. A stage, 370 ft. by 50 ft., held the con- 
tractors’ plant and necessary buildings. T'wo 16-ft. shafts 
having been sunk, tunnelling northward had been begun 
from one of the brick chambers at the bottom in February, 
1899 ; but southward the river work had been begun in 
March, 1900. 

The shield for tunnelling through the gravel was pro- 
vided with a hood in front to cover the men during 
excavation, and a fountain trap behind, to afford an 
air-seal against a horizontal water-surface, should a ran of 
water at the face threaten flooding of the tunnel. Under 


f| the forward top screen of this trap, which was close 


behind them when working, the miners could escape in 
case of necessity. The appliance had proved perfectly 
successful in accomplishing its purpose. Laterally the 
shield was divided into two halves, ahead of the trap, by 
a vertical girder, which enabled a limited face in one 
half to be attacked, after any accident to the face- 
planking due toa “‘blow.” The other essential features 
of the shield were a steel cylinder, stiffened by a circular 
box-girder in rear of the hood, and having behind that a 
strong ring of cast iron carrying fourteen hydraulic rams. 
The cylinder extended behind the ram, forming a tail, in 
which each tunnel ring was built. 

The iron lining for the 12-ft. tunnels consisted of rings 
18 in. in width. The tunnel was constructed with con- 
tinuous longitudinal joints, machine faced, and dressed 
with a mixture of red lead and Stockholm tar before 
being erected. Joint-grooves were caulked with iron 
rust cement, and both were grummetted where necessary. 
Blue-lias lime grouting was forced through the tapped 
holes provided in the iron, which were then screw-plugged. 
For regulating the driving of the i bob-lines 
for the tunnel centre, graduated side-rods drawn by the 
shield over fixed index marks square t2 the centre line, 
a hanging plumb-line in the shield casting, and boning- 
rods behind the shield, had afforded every means of 
determining its position, and information for applying 
the eae: moe in driving, each ram working inde- 
pendently. Setting-out lines had been taken from a 15-ft. 
6-in. base transferred down the shaft soy 4 wires. 

Tunnelling towards Waterloo had begun at the 
shaft with 17 ft. of solid clay and 34 ft. of total cover 
beneath the river-bed. In April, 1900, the 8-ft. solid air- 
tight diaphragm-wall of brick in Portland-cement mortar 
had been built across the tunnel and grouted under pres- 
sure, with the working air-lock and an emergency lock 
through it, and all —— — When the clay cover 
of the shield was only 5 ft. thick, the box heading in 

ield had been Com 





advance of the shiel discontinued. a 
air had then been applied with 5 ft. of clay 





cover, and at a depth of 18 ft. below the river-bed. 
As soon as the cutting edge reached within 2 in. or 
3 in. of the ballast, pockets of pugged clay had been 
made, close to each other, in advance of the face, 
forming a soft bed for the skin to enter, wherever the 
cutting edge would otherwise have encountered the 

As the amount of ballast face increased, the 
hand-holes, soparately excavated and filled, had formed a 
larger and larger portion of an annular bed in front, a 
close blanket against the shield-skin behind, and a lining 
to the ballast over the iron tunnel, securing a space for 
the grout around the iron, and an air-seal at the tail of 


od |the shield where it covered the last tunnel ring. The 


face had been timbered with close horizontal planking set 
against a thick plaster of pugged clay, and arranged by 
stretchers in two halves, across the face, held ab first 
against the shield, and afterwards held by up-and-down 
soldiers, supported by round hollow steel struts passing 
through the shield, when driving the shield forward. The 
normal progress of the tunnel in ballast had been three 
18-in. —_ r day. Three eight-hour gangs had been 
employed. The air pressure used had been the exact 
equivalent of the hydraulic head in the river, varying, 
usually, during each tide between 24 1b. and 32 1b. per 
square inch. 

Medical attendance had been provided for the workers, 
and every provision had been made for their care. Cases 
of compressed-air sickness had been infrequent, and the 
serious ones few. The amount of air at atmospheric pres- 
sure pum through the tunnel had varied between 
30,000 cubic feet and 200,000 cubic feet per hour. The 
proportion of carbonic acid in the atmosphere in the 
working space had varied between 0.06 per cent. and 
0.10 per cent. , 

The east tunnel had since been driven through the 
ballast by the use of the same shield, with a slight modi- 
fication to enable the miners to work conveniently while 
the face was kept altogether under cover of the hood. An 
average progress of over 5 ft. per working day had been 
uniformly maintained, and the amount of air delivered 
had averaged only 100,000 cubic feet per hour. 





STRAINS ON CRANKSHAFTS. 


The Straining Actions on the Different Parts of a Crank- 
shaft, Iliwstrated by an Actual Case of a Four-Cranked 
Marine Shaft.* 

By Professor 8. DUNKERLEY. 
(Continued from page 428.) 

The Analysis of the Actual Crankshaft.—The crankshaft 
chosen, as already — out, is that of a four-cranked 
marine engine of the inverted type, in which the recipro- 
cating masses and cranks are so disposed as to insure a 
balance. The longitudinal view of the crankshaft is 
shown in Fig. 12, and the end view, looking from aft 
in a forward direction, in Fig. 13. The crank angles, 
direction of rotation, and centre line of the shaft, &c., 
with the leading dimensions, are shown in Figs. 14 
and 15. The stroke of all the cylinders is 4 ft., and the 
length of all the connecting-rods 8 ft, The remaining 
leading data are ~— in Table I. ‘ 

The case considered corresponds to a full-power trial 
when the engines were running at 124.2 revolutions per 
minute, and the combined horse-power of the four cy- 
linders 10,300. The only straining forces on the crank- 
shaft are taken to be those due to effective piston pres- 
sure, the forces necessary to drive the valves, &c., being 


neglected. 

Tasie I.—Principal Data. 
Stroke, 4 ft. Length of connecting-rod, 8 ft. Spsed, 124.2 revo- 
lutions per minute. 





Cylinder. | LP. MP. | F.LP.| ALP. 





4 
Diameter of piston .. in.| 36 59 68 68 
°° 9 ro na » | 9.5 9.5 7.6 7.6 
Effective area at top end of cylin-| | 
. ee % as .. 8q.iv.; 1018 | 2734 | 3632 | 3632 
Effective area at bottom end of| | 
cylinder .. - -.8q.in.| 947 | 2663 | 3587 | 3587 
Total weight of purely reciprocat-| 
ing parts(?.¢., piston, piston-rod, | 
and crosshead complete).. Ib. 5740 | 6470 | 5980 5980 


Weight of connecting-rod com-) 
plete es oe .. Ib, 8190 | 8190 | 4600 4600 


‘ 
The indicator cards are shown in Figs. 16 to 19, page 456, 
the full line referring to the bottom end, and the broken 
line to the top end of the cylinder. The mean effec- 
tive steam pressures and horse-powers are given in 
Table II. 
TaBiE IIl.—Power Developed in the Different Cylinders. 











| 
Cylinder. HP. MP. F.L.P. | A.L.P. 





Mean effective pressure at bottom | 

end .. - Ib. per sq. in.| 110.6 | 44.8 16.42 | 17.07 
Mean effective pressure at top) | “ var 

end .. se Ib. per sq. in.| 108.2) 402 | 15.92 | 17.02 
Mean effective pressure for the! 

two ends .. Ib. per sq. in | 109.4 | 425 | 16.17 | 17.04 
Horse-power developed .. «.| 3240 | 3450 | 1760 1850 











Very approximately, therefore, the power developed in 
each of the high-presure and medium-pressure cylinders is 
one-third, and in each of the low-pressure cylinders one- - 
sixth of the total. : 
Effective Piston Forces.—In order to get the effective 
force transmitted to the crankpin for any position of the 
piston, we must first take the difference of the forces due 
to steam pressure on the two sides of the piston. Thus, 








* Paper read before the Institution of Naval Architects. 
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taking the high-pressure cylinder, when the piston is 
moving up, and has moved through one-quarter of the 
stroke from the bottom end, the gauge pressure in pounds 

r square inch is 232 on the bottom side and 85 on the 
top side of the piston. The effective up force due to 
steam pressure is therefore 232 x 947 — 85 + 1018; that 
is, 133,000 lb, or 595 tons. In this way we obtain 
Figs. 20 to 23. In all these figures the ordinates to the 
curves U, U and D, D, reckoned from the ‘‘ steam ” line 
§ S, give the total effective up or down force due to 
steam pressure in tons, on the _—_ in any position. 
Ordinates above S S correspond to an up force, and 
below S S to a down force. 

Modification Due to Weight of Moving Parts. —The 
second thing that we have to do is to modify these forces 
on account of the weights of the moving parts. The 
purely reciprocating parts clearly cause a down force in 
all positions of the piston equal to their weight. The 
effect of the weight of the rod, in modifying the force 
transmitted to the crankpin, is not so simple; but very 
approximately, so far as the weight of the rod is con- 
cerned, we may take the effect to be the same as if a 
weight equal to the weight of the rod were concentrated 
at the crosshead pin.* In that case, in the high-pressure 
cylinder, for example, the total down force due to the 
weights of the moving parts will be 5740 + 8190 = 
13,930 lb. = 6.22 tons. We need, therefore, only shift 
our datum line up through this distance, and so get the 
“weight” line WW as our new datum from which to 
measure our up or down forces. In the mean pressure 
cylinder the vertical shift of the datum line is 6.54 tons, 
and in the two low-pressure cylinders 4.71 tons. 

Modification Due to Inertia of Moving Parts.—The 
third thing is to correct these forces on account of the 
inertia of the moving parts. The correction necessary for 
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the purely reciprocating parts is a simple matter. If, in 
any position, the acceleration of the pistonis f feeb ed 
second per second, the force necessary to cause this 








* This, of course, refers only to an engine in which 
the pistons move vertically. ‘To determine the precise 
effect on the turning moment on the crankshaft, the 
weight W (Fig. A) of the rod causes reactions at the 
crosshead and crankpins. Neglecting friction, that at the 
crosshead must be perpendicular to the guides, and, there- 
fore, that at the crankpin must act along O B. The force 
along O B can be found by the triangle of forces, ¢.¢., by 


0 “ 


Fig.A. 








(7295 A) 


drawing a triangle whose sides are parallel to O G, O M, 
OB. In fact, if G C be drawn perpendicular to the 
stroke, then, if O G represent W, O C is the force on the 
crankpin. ‘The moment of that force about A is the turn- 
ing moment on the shaft due to the weight of the rod. If 
the weight W were concentrated at the crosshead pin, the 
moment would have been W.A N, which differs but 


slightly from the true moment, the point N being the 
point in which the connecting-rod produced meets the 
perpendicular through A to the line of stroke. 


acceleration is f by the mass (i.¢., weight + 32.2) of the 
ay, arom parts. The motion of the connecting rod 
is, however, complicated ; but it may be shown* that so 
far as the effect on the crank effort diagram is concerned, 
we may very approximately reproduce it by imagining a 
certain fraction of its mass to move with the purely re- 
ciprocating parts. That fraction is the ratio of the dis- 
tance of the centre of gravity of the rod from the crank- 


pin to the total length of the rod (i.e., waa in Fig. A), 


and in the case considered is .88. Thus, in the four 
cylinders the weight of the reciprocating parts + .38 of 
the weight of the rod will be 8850, 9580, 7730, and 7730 
respectively, and therefore the mass (i.¢., weight + 32.2) 
will be 275, 298, 240, and 240 respectiyely. These numbers 
multiplied by the acceleration of the piston will give us 
the inertia force, which has to be subtracted from or 
added to our previous results according as f is positive or 
negative ; that is to Bay, according as the piston is being 
accelerated or retarded. At the bottom and top ends 
of the stroke, f has the values (assuming the crankshaft 
to rotate uniformly) F 
w r(1 + = ) 

in which @ is the angular velocity of the crankshaft in 
radians per second, r the crank radius in feet, and n the 
ratio of the length of the connecting-rod to the crank 
radius. In any other position it is very approximately 
given by the formula— 

wr ( + cos 6 — one 34), 


n 























d 456. The turning moment due to the 
effective Iooce on any piston is obtained b ee 
that effective force by the distance A in Fig. * 
(below). Thus, for example, in the high-pressure cy- 
linder, when the piston has moved through one-quarter 
of. the up stroke, the effective piston pressure, from 
Fig. 20, is 29.6 tons, and the intercept A N is 1.67 ft. 
The turning moment on the crankshaft is therefore 
49.4 foot-tons, the crank angle which the high-pressure 
crank makes with the bottom dead centre being 66 deg. 
(In this position the forward low-pressure crank makes 
an angle of 261 deg. with its bottom dead centre.) The 
various twisting moment curves have been plotted on a 
crank-angle base, the angle in all cases being determined 
by the angle which the forward low-pressure crank has 
turned through from its bottom dead centre. The turning 
moment diagrams due to the separate cylinders have been 
placed at the proper angle difference with respect to the 
forward low-pressure crank ; the angle differences being 
given by Fig. 14 (below). The turning moment curves 
due to the forward low-pressure and high- ure cranks 
separately are shown by the F.L.P. and H.P. curves in 
Fig. 24, that due to the mean-pressure cylinder alone by 
M.P. curve in Fig. 25, and that of the afb low- ure 
cylinder alone by the A.L.P. curve in Fig. 26. 

hus for the high-pressure curve .the ordinate at an 
angle 261 deg. is 49.4 foot-tons. Proceeding from 
forward to aft, the upper line in Fig. 24 represents 
the combined twisting moment due to the forward 
low-pressure and high-pressure cylinders. That curve 
is reproduced in Fig. 25, and the other line of that 
figure represents the twisting moment due to the for- 
ward low - pressure, high-pressure, and mean - pressure 


and 26, 
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under discussion % = 4, and the revolutions per minute 
124.2, so that w = 13, w? = 169, and w?r = 338. Thus 
on the up stroke the acceleration is + 253 ft. per second 
r second at the bottom end, and — 422 at the top end. 

n the down stroke it is + 422 at the beginning and — 253 

at the end of the stroke. The force necessary to cause 
the acceleration in the up stroke, or the retardation in 
the down-stroke,. is, therefore, in the high-pressure 
cylinder, 275 x 253 = 69,500 1b. = 31 tons at the bottom 
end ; whilst the corresponding quantity at the top end 
is 51.6 tons. When the piston has moved through one 
quarter of the up stroke, measured from the bottom end, 
@ = 66 deg., and the acceleration is therefore 193 ft. per 
second per second, and the corresponding inertia force 
in the high-pressure cylinder is 53,000 lb., or 23.7 tons. 
In the early parb of each stroke the effective force 
transmitted to the crankpin is reduced, and in the 
latter part increased. e correction for inertia is 
therefore made by erecting on the line W W a 
line the ordinates to which represent the force of 
acceleration in the different positions of the piston. Ib is 
represented by the line II in Figs. 20 to 23, page 456. 
Thus for the high-pressure cylinder, the ordinate at the 
bottom end, reckoned from W W, is 31 tons, and at the 
top end is — 51.6 tons. The ordinates between the curves 
UU, DD, and the ‘‘inertia” line II. may now be taken 
to represent the effective up or down force transmitted 
from the piston to the crankpin : an up force if the curves 
lie above II, a down force if they lie below it. It will 
be noticed that in the gh gr cylinders—particularly 
at the commencement of the down stroke—the force 


necessary to cause the acceleration of the moving parts | to 


is greater than that available from the steam and weight 
forces, with the result that near the beginning of the 
stroke the crank-shaft drives the piston. 

Twisting Moments on the Different Parts of the Shaft. 
—The next step in the analysis is to determine the twist- 
ing moments on the different parts of the crankshaft as 
the crank rotates. The results are shown in Figs. 24, 25, 





* See an article in ENGINEERING, June 2, 1899. : 
+ For convenient geometrical construction involving 











in which @ is the angle turned through by the crank | cylinders. This last curve is reproduced in Fig. 26, 
measured from the bottom dead centre.t In the case!and, combined with the twisting moment of the aft 
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low-pressure cylinder, gives us the line of Fig. 26, 
which represents the turning or twisting moment abt 
any particular journal for all positions of the cranks. 
The principal results are given in Table III. Ib will be 
noticed that in the propeller shaft the maximum twisting 
——_ is 1,16 times the mean, and the minimum .8 times 
the mean. 


Tasie III.—Twisting Moments on Shaft, in Foot- Tons. 
Se MAEM (ana TOR RR YE 2 Hi RG 

















& Le ee ee 
Cylinders. | Sl a | aj | a Rae Gee 
ee ed laced coe 
Maximum 87.6 |138.0 |138.0 | 88.4 |202.0 |230.0 | 226.0 
Mean... .| 83.2 | 61.0 | 65.0 | 85.0 | 94.2 [159.0 | 194.2 
Minimum -|-9.0 | 0.0 0.0 |- 10.0 —7.5 | 98.0 | 155.0 
Ratio of maxi- | 
‘mum to mean..|. 2.64) 2.26 2.18) 2.52 2.14) 1.45 1.16 
Ratio of mini- | 
mum to mean..|- 0.27! 0.0 0.0 |—029 —0.08) .62 80 
Ratio of maxi- | 
mum to. the | | 
mean twisting } 
moment on the | | 
propeller shaft; .45)  .71 71 45) 1.04 om 1.16 
! ! 





Bending Moments on the Pins —The next thing to con- 
sider is the bending moment on the various crankpins. 
The assumption that we first make is that the bending 
moment on the shaft at each of the journals is zero, £0 
that only the twisting moment is transmitted from crank 
crank. Ib at once follows that if P be the force 
transmitted along the rod in any position of one of the 
cranks, then, referring to Fig. 7, page 417 ante, the bending 
moment on the pin is greatest at the section where the 
load, sup concentrated, comes yn the pin. (Cal- 
culating the bending moment on the assumption of a con- 
centrated load gives us a slightly greater value than if 
we assumed it distributed.) Its value would be given by 


the expression P;}. AC or P. 40s which, for any 
cylinder, would be a constant multiple of P. The value 








this formula, see the same article. 





of P, for any position of the piston, may be taken to be 
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slightly greater, on account of obliquity of the rod, than 
the corresponding effective pressure on the piston,* and 
can therefore be readily estimated from Figs. 20 to 23 
(below). Thus, for example, in the high - pressure 
cylinder (measuring distances from the centres of journals) 
we have (from Fig. 15) that A C = 3.33 f., AH = 
3.22 ft., and C H = 6.56 ft.. so that the bending moment 
on the crankpin is 1.638 P foot-tons, P being in tons. 
When the high-pressure piston bas moved through one 
quarter of the up stroke, the effective force on the piston 
is 296 tons, so that the force in the rod would be about 
30.5 tons, and, therefore, the bending moment on the pin, 
in this position, 1.638 x 30.5 = 50.0 foot-tons. The angle 
through which the high-pressure crank has turned from 








ing moment on the crankpin, its magnitude depends u 
ders, and also upon the reaction at the forward journal of 


ing moment due to the cylinder considered x CH 


tive. In all cases the angles given are the angles which | crank-angle base. The curves for the four cylinders are 
crank considered has turned through from its bottom | shown in Figs. 31, 32, 33, and 34. Fig. 31 refers to the 


dead centre. 
Twisting Moments on Crankpi 


forward low-pressure crank. 
ins.—As regards the twist- | is transmitted forward of this crank, the total twist- 
ing moment on the pin is that due to the action on the 


Since no twisting moment 


the twisting moment transmitted from the forward cylin- | forward journal. Fig. 32 refers to the high-pressure cy- 


the cylinder considered. Referring to Fig. 4, page 427 ante, 
the twisting moment due to the reaction is equal to Q; x 
A 


P 4 . H ° 
crank radius—i.e., to Q x crank radius x CH twist- the forward i ow-oumanes cy 
AH proper phase 
For | pressure ~ “ - 
twisting moment on the pin, obtained by taking the alge- 





linder. The ordinates to the broken line give the twisting 
moment on the due to the reaction on the forward 
| journal ; the chain-dot line is the curve of twisting 
moments from the forward —- é., in this case from 


» cylinder, the curve being set at 
angle difference with respect to the high- 
crank ; whilst the full line represents the total 
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the bottom dead centre in the direction of rotation is 
66 deg., £0 that by proceeding in this way we can plot a 
curve of bending moments for the pin on a crank-angle 
base. This has been done for the four cylinders, and 
the results are shown in Figs. 27, 28, 29, and 30. In 
interpreting these diagrams it should be remembered 
that the plane of the bending moment is that which con- 
tains the centre line of the connecting-rod and is parallel 
to the longitudinal e of the shaft, and therefore differs 
but little from the longitudinal plane of the cylinders. 
Barring obliquity, the sha the curves would be 
exactly similar bo curves of effective piston pressure plotted 
ona crank-angle Following the convention as re- 
gards sign given above, when the force in the rod is an 
up force (i.¢., the rod is in tension), the bending moment 
has been considered positive; when a down force, nega- 

* Here we are assuming that the whole force on the 
pin acts in the direction of the rod. This is not strictly 
true so far as the forces due to the weight and inertia of 


the rod are concerned, but the difference is very small. 
aS +e ee on the pin due to the 
weight of the rod acts along O B instead of M B. 
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any cylinder this multiplier is constant, so that the twist- 
ing moment on the crankpin due to the cylinder considered 
is represented by a curve exactly similar in shaps to the 
twisting moment curve of that cylinder. For example, 
in the high-pressure cylinder 
AH =3.22, CH = 658, ond.°. oa = .492, 

When the high-pressure crank has turned through an 
angle of 66 deg. from its bottom dead centre (correspond- 
ing to one-quarter of the up stroke of the piston), the 
turning moment due to the high-pressure cylinder is 
49.4 foot-tons, and therefore the twisting moment on the 
high-pressure pin, due to the reaction, is .492 x 49.4 = 
24.2 foot-tons. In this position of the high-pressure crank, 
the forward low- re has turned through an 
angle of 261 deg. from its bottom dead centre, and there- 
fore, from Fig. 24 (above), the twisting moment trans- 
mitted from the forward low-pressure crank is 70.0, givi 

a total twisting moment on the high-pressure pin o 
24.2 + 70.0 = 94.2 foot-tons. By proceeding in ~ 








y 
way we can get the total — moment for di 
ferent positions of the crank, and plot the results on a 





Bottom 
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braical sum of the ordinates of the two preceding curves. 
Thus at 66 deg. the ordinates to these three curves are 
respectively 24.2, 70.0, and 94.2 foot-tons. Figs. 33 and 
34 are similar to Fig. 32, the dotted line being the twisb- 
ing moment on the pin due to the reaction on the forward 
journal of the cylinder considered, the chain-dot curve 
representing the twisting moment transmitted from the 
previous cylinders np Fig. 33 it is the twisting moment 
curve of the fo low-pressure + high-pressure cylin- 
ders from Fig. 24; in Fig. 34 the twisting moment curve 
of the forward low-pressure + high- ure + mean- 
pressure cylinders from Fig. 25), and the full line giving 
the total twisting moment on the pin. The twisting 
moment is consi positive when it acts in the same 
direction as the direction of rotation of the engine, and in 
all cases the angle is the angle turned through by the 
crank consid from the bottom dead centre. : 
Equivalent Twisting Moments on Agim. geet emp 
thus obtained the bending moment (M) twisting mo- 
ment (T) on the in, we can now find the equiva- 
lent twisting moments which may be used in order to 
calculate the maximum shear and the maximum direct 
stress induced in the crankpin. The former is given by 
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Jett, which are shown in Figs. 35, 36, 37, 38 (below), and | Mi + T2 
and the latter by which are derived from the previous figures b: ing p 
M+ /Ma?, prance sagen ge of = and ‘age oe in ti - m4 and the full curves the magnitudes of 
® s3ure crank, when the angle is eg., = 50, se 
the latter being the more important of the two. The! T = 94 2, and therefore | M + JM? + T? 
Fig.27. BENDING MOMENTS ON PIN. Fig. 28. He 4g.29. BENDING MOMENTS ON PIN. 
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Fig.30. BENDING MOMENTS ON PIN. 
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TWISTING MOMENT ON PIN. Fig. 32. TWISTING MOMENT ON PIN. 
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Fig.35. EQUIVALENT TWISTING MOMENTS ON PIN. 
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Fig.36. EQUIVALENT TWISTING MOMENTS ON PIN. 





Fig.38 EQUIVALENT TWISTING MOMENTS ON PIN. 


Fig.37. EQUIVALENT TWISTING MOMENTS ON PIN. 
MP. 
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magnitude of the shear stress derived from a twisting mo- 2 == ; for » complete revolution of the different i 
ment of magnitude equal t ear eee ene eaten OS ele Seat eles 
Eso m 
M + / M?+ T?, M + JM? + T? = 157 foot-tons. ore propertional to the intensities of stress induced. 


is equal to the magnitude of the maximum direct stress | The broken curves (in Figs. 35 to 38) give the magni- | we proceed aft the more uniform do the curves become ; 
18 ‘the pin. We a represent these moments by curves | tudes of that is to say, the less the’variation of the streas induced 
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as the crankshaft rotates. But the maximum direct stress 
by no means progressively increases as we proceed aft. 
In point of fact the high-pressure pin is the most severely 
stressed pin, then the aft low-pressure pin, and, following 
closely, the mean-pressure pin. In noticing these results 
we must not forget to remember that the four cylinders 
were not designed for equal power, but that each of the 
two outer cylinders develops only about half the horse- 
power of either of the other two. Since, therefore, the 
distances between the journals of the different cylinders 
are not very different, the bending moments on the 
high-pressure and main-pressure pins are greater than on 
the low-pressure pins, so that although the twisting 
moment on the high-pressure pin is less than on the 
afo low-pressure pip, yet the equivalent twisting moment 
on the former is greater than on the latter. In any 
case, this result can only be taken to apply to the type 
of engine considered, in which the two outer cylinders 
develop much less power than the two inner ones, : 
The principal results are given in TableIV. The maxi- 
mum value, with the corresponding positions, of 
M, T, \/ M? + T? and M + / M? + T? 
are given in rows 1 to 8. The first, as already stated, 
takes place when the piston pressure is a maximum, but 
the maximum value of T by no means need be simultaneous 
with the maximum value of M. The position for which T is 
® maximum not only depends on the cylinder considered, 
but upon the combined twisting moments of the previous 
cylinders. It will be noticed that the positions of the 
crank for which 
M + / M+ T? 
is a maximum are practically, in all the four cylinders, 
the same as when M is a maximum. In order to make 
further comparison, the position of the crank has been 
Taste 1V.—Moments on Pins, in Foot-Tons. 
Row. | a ‘LP. HP. MP, | ALP. 


| 
1 |Maximum direct bending | 
79 








moment on pin .. . | 129 132; 80 
2 |Angle crank has turned) . or) | 165 

through, from bottom | “"y50 j 290 292 } posal 

dead centre deg. J 1% 
3 |Maximum direct twisting 

moment on pin .. oo| 45 136 215 | 225 
4 |Angle from bottom = 235 oF) | o99 30 | 195 

centre deg. f| 132 f ~ ” 
5 |Maximum value of} 

V M2 + T2 on pin ie 187 222 226 
6 |Angle from bottom dead 

centre Re - -.| 200 290 30 180 
7 |Maximum value of M + 

vue + Ti on pin, wai | 167 | 816 | 283 | 300 
8 |Anglefrom bottom de: ‘ Ps 240 or 

centre deg. }| 500 200 { 290 } id 


9 |Ratio of the maximum) 
equivalent twisting mo-| 
ment to mean twisting) 
moment on the propeller | 

shaft oo és <a" 1.63 | 1.46 1.54 
10 |Angle when piston pres 
sure isa maximum deg.| 300 290 292 | 165 
11 |Maximum piston pressure, 


intone .. os «-| 61.9 76.0 | 78.0 52.3 
12 |Bending moment on pin .. 79 129 | 134 so 
13 |Twisting moment onpin..| 39 136 | 78 200 





Value of \/M? + Ton pin} 88 | 187 | 150| 215 
15 |Value of M+ VM2 + T?| 
on pin os ss . 167 316 283 204 
taken for which the effective pressure on the piston is a 
maximum, and the values of 
M.T, J M?+ T?andM + JM? + T? 

corresponding to this position have been scaled off. If 
we compare these results with the maximum values of 
these expressions (that is to say, compare row 10 with 
row 8, and row 15 with row 7), we shall find the agree- 
ment remarkably close, thus justifying the statement 
that the equivalent twisting moment may be taken 
to be a maximum in that position for which the 
effective piston pressure is a maximum. The values of 
the maximum equivalent twisting moment on the diffe- 
rent pins (rows 7 and 9) as we proceed aft ought to be 


noticed. 
(To be continued.) 














DISTORTION IN BOILERS DUE TO 
OVERHEATING.* 


By C. E. Srromeyerr, Chief Engineer of the Manchester 
Steam Users’ Association. 

OVERHEATING of boiler plates through shortness of 
water, scale, and grease is one of the dangers which engi- 
neers have constantly to bear in mind, but it does not 
seem that the subject has been exhaustively examined, 
and I therefore hope that inquiries may be encouraged by 
a review of the natures and difficulties of the problems. 

It is well known that boilers which may work satisfac- 
torily under ordinary conditions will give trouble when 
the fires are forced. It is, therefore, desirable first of all 
to ascertain what is the meaning of forced fires, and how 
these affect furnace plates with and without scale. A 
fair rate of combustion under natural draught is 20 Ib. per 
square foot of grate per hour, while 40 Ib. is a fairly high 
rate with fo draught. There is, however, no limit to 
the air pressure, and the combustion can, if necessary, 
increased to 80 lb. and probably to 100 lb. per square foot 
of grate per hour, but under such conditions the products 
of combustion which leave the bed of fuel will, doubtless, 


consist almost exclusively of carbonic oxide and ni n 
with little or no carbonic acid ; and unless much air is then 
admitted above the bars, combustion will be incomplete 
and the temperature low. 
Professor A. Ledebur* has shown that if charcoal be 
burnt at a low temperature, much carbonic acid and little 
carbonic oxide is produced, while much oxygen remains 
unconsumed, whereas at a temperature of about 2000 deg. 
Fahr. the product of combustion is practically _ car- 
bonic oxide, all the oxygen being consumed. If, under 
these latter conditions, we estimate the temperature of 
the resultant mixture of nitrogen and carbonic oxide, we 
find that it should be about 2400 deg. Fahr. Now, by 
introducing just sufficient air into this mixture to re- 
ignite it and effect perfect combustion, the temperature 
rises to about 4200 deg. Fahr., say 2200 deg. Cent. This 
is the maximum — temperature with a coke or 
anthracite fire, and then only if the second addition of 
air is made before the gases are at all cooled by radiation 
or by contact with the boiler plates. This condition can 
only be attained in ordinary boilers with thin fires, the 
excess air pees | through the larger interstices of the 
fuel, through local heaps of ashes, or through air spaces 
which are sometimes formed between the furnace plate 
and the outer firebars, In brick combustion chambers 
or furnaces the flame itself doubtless attains a maximum 
temperature, whereas in ordinary boiler furnaces the 
maximum temperature is sometimes found in the bed of 
fuel, and sometimes in the flame just above the fuel, much 
depending on the amount of air admission and the posi- 
tion of the inlet. 
In Belleville boilers with economisers the furnace tem- 
ture is keptlow by incomplete combustion and re- 
nition of the gases just under the economisers. The 
thickness of the fires is so regulated that much carbonic 
oxide is generated, which, after being cooled amongst the 
lower tubes, mixes with an additional air supply and burns 
again. Stoking has to be done most carefully, otherwise 
all the heat is generated in the lower furnace and the 
lower tubes get overheated. 
Ina forge fire the temperature is probably also a maxi- 
mum, and it is under that condition that Mr. Yarrow, 
according to my estimate,} evaporated 142 lb. of water 
per square foot per hour. This evaporation, according 
to Miss Bryant’s experiments, corresponded to a tem- 
rature of about 3870 deg. Fahr., the formula being 
At}? =H. 90,910, where A ¢ is the difference of tempe- 
rature between the plate and the fire, while H is the heat, 
in evaporative units, transmitted per square foot per 
hour. In Mr. Yarrow’s experiment the temperature of 
the fire side of the plate would be about 140 deg. Fahr. in 
excess of that of the water, so that the flame would 
be about 4220 deg. Fahr. In view of the agreement of 
these estimated furnace temperatures, we may assume 
that 4000 deg. Fahr. is a maximum. 

Mr. Yarrow’s evaporation was estimated by me from 
the acquired curvature of this tube late, the correspond- 
ing radius p being 550 in., which wa: due to the fire side 
of the plate being warmer and expunding more than the 
water side. If, now, we consider the case of a cylindrical 
furnace exposed over its upper half to a fire of the maxi- 
mum intensity, and if we suppose this furnace to be slit 
along its lines of firebars, then, on account of the increased 
temperature on the fire side, the upper half would uncurl. 
If its original diameter was, say, 40 in. = 2 +, then its 
acquired diameter would be 2 R, and we have— 


es ee ay See | 


Rr p 2 550 208° 

showing that the furnace width has increased to 41.6 in., 
and the furnace crown has been lowered by 0.8 in. In addi- 
tion to this change of form in a circumferential direction, 
the furnace crown would also tend to bulge down longi- 
tudinally ; but being prevented by its cylindrical shape, 
the circumferential distortion would be increased about 
30 per cent., making the horizontal diameter 42.1 in., and 
the vertical one 37.9 in. If, now, we reconnect this 
furnace top to its bottom, the deformations will be halved, 
and the furnace would have a horizontal diameter of 
41.05 in. and a vertical one of 38.95 in., the difference of 
the two diameters being 2.1 in. The furnace ends, or 
strengthening rings, would unquestionably have some 
influence in reducing this deformation ; but this con- 
sideration makes it clear that a furnace which was 
originally somewhat flat would be weaker than one whose 
vertical diameter was originally slightly large. 

The increase of the mean temperature of the upper 
half of the furnace tends, as was shown experimentally 
by the late Mr. Lavington Fletcher,§ so bend the furnace 
as a whole, and this action would naturally add to the 
flattening effect just mentioned. 

The next point to be considered is, What are the stresses 
seb up in a water tube if surrounded by a fire of maximum 
intensity? Clearly these stresses are the same as would 
be set up in a plate which is being bulged to a radius of 
550 in., and that stress is: 


g, nZ-t.(1-4). (142) 
2.p we KB 
where 


E = Modulus of elasticity = say 30,000,000 Ib. per 
square inch. 

t = Thickness of plate in inches. 

p = Radius of curvature in inches. 
1: « = Coefficient of cross contraction. 


* **Stahl und Eisen,” 1882, vol, “ei e 356. 
t = Boiler Management Ln | Construction,” 
e 127. 
ae 3 Ibid., page 120. 
§ “‘Report on a Series of Red-Hot Furnace Crown 


8, is, therefore, 40,000 lb. per square inch x ¢ = 17.8 
tons per square inch x ¢, which means that the fire side 
of the tube of 1-in. metal is a gr to compression 
stresses of 17.8 tons per square inch, both longitudinally 
and circumferentially, while the water side is subjected 
to equally intense tension stresses. The stresses are due 
to the temperature gradient in the metal, and depend on 
the heat transmission and on the thickness, not on the 
diameter, of the tube. The thickness, however, depends 
on the diameter D and pressure P ; if, then, we fix on a 
limit of, say, 10,000 lb. per square inch as being the 
maximum permissible strength for a water-tube exposed 
to internal pressure P, of 200 lb., and externally to a fire 
of a intensity, we easily find the limiting diameter 
as follows : 


10,000 Ib. per sq. in. = S = S, + S: = sum of stresses, 
S, = 40,0004; 8, =P -D — 200- Digg D_ 


ee Cee Re. eS t 
10,000 = 40,000. ¢ + 100. . 


D = 100. ¢ — 400. @. 
Differentiating, we get— 


@ D_ 9 — 100 - 8008. 

dt 
From this it follows that D isa maximum and equal to 
6.4 in., when =}in. In other words, for lesser thick. 
nesses than 3 in. the tube diameter has to be made smaller 
than 6.4 in. on account of the stresses due to internal pres- 
sure ; for greater thicknesses the diameter has to be re- 
duced on account of the stresses caused by the temperature 
gradient in the metal. 
OF course, this deduction is only true for those cases 
where the furnace temperature is a maximum, or equal to 
or higher than that found in a forge fire ; but to judge by 
the molten surfaces of the firebricks in some dry-back and 
water-tube furnaces, these temperatures are not infrequent 
with these types of boilers when worked with strong 
draught. This also explains why gas fires whose maximum 
temperatures are about 2000 deg. Fahr. do not appear to 
give much trouble under water-tube boilers. 

In the above-mentioned cases the heating surfaces 
were supposed to be clean. By covering their water side 
with scale or the conditions are altered consider- 
ably. Roughly speaking, scale of ,, in. thickness offers 
as much resistance to the passage of heat as does a film 
of grease ,}, in. thick, or a plate of steel 10 in. thick. 
Now, in order to transmit as much heat through one 
square foot of boiler-plate as will evaporate 20 lb. of 
water per hour, the os emma gradient must be 40 deg. 
Fahr. per inch of thi ess; in a layer of scale the 

dient must be 100 times greater, or 4000 deg. Fahr. 
ifference on either side of a thickness of 1 in., or 


-| 400 deg. Fahr. difference for a thickness of |, in. If, 


then, we have a clean furnace-plate 4 in. thick, trans- 
mitting 20 evaporative units of heat per hour, it will be 
20 deg. Fahr. hotter on the fire side than close to the 
water, and its mean temperature will be 10 deg. Fahr. 
a than that of the water and other parts of the 
iler. If the intensity of the fire be increased so as to 
raise the heat transmission to 140 evaporative units, then 
the mean Pigg cme of the clean furnace-plate will be 
70 deg. Fahr. higher than that of the water and the rest 
of the boiler. But 10 deg. Fahr. and 70 deg. Fahr. pro- 
duce respectively an expansion of 1 : 18,000 and 1 : 2600, 
which, if entirely prevented by rigidity of the boiler 
strueture, will produce stresses of 1700 lb. and 12,000 1b. 
per square inch gee & 
_ If, now, we add ,, in. of scale on the water side, and 
increase the intensity of the fires so as to maintain the 
above-mentioned evaporations, there will still be the 
same temperature gradients in the plates; but added to 
these there are a hundred times steeper ones in the scale, 
and, the water teniperature being fixed, we arrive at a 
mean plate temperature of 410 deg. Fahr. with 20 lb. 
evaporation ; when this is increased to 140 lb. we arrive 
at a mean plate temperature of 2870 deg. Fahr. above 
that of the water in theboiler. If the fires are not inten- 
sified—and that is, of course, impossible where the tem- 
perature is a maximum—the reduced difference of tempe- 
rature between plate and fire will in the first case lower 
the evaporation and, therefore, also the plate tempera- 
tures by about 15 per cent.; in the second case the reduc- 
tion will be pearly 30 per cent., so that the plates when 
covered with le, instead of ——— forty-one times 
as much as when clean, will only expand about thirty 
times as much, or, say, 1 : 530 and 1 : 87 of their dimen- 
sion. This means that if the plates were held rigidly, 
stresses of nearly 60,000 Ib. and 350,000 lb. per square 
inch respectively would be produced. Of course, long 
before these deformations are attained something in the 
boiler must give way. If it is the furnaces that are 
covered with scale, probably the front end plate will get 
pushed out, and the motion, if often repeated, will ulti- 
mately crack the furnace connections: this is frequently 
the case with land boilers. This expansion also sometimes 
leads to corrugations. Ifit is water-tubes that are coated 
with scale, — either bend—a most frequent occur- 
rence—and perhaps tilt their ends out of their holes, or 
they may force their ends further through the tube holes. 


To guard against these troubles even water-tube boilers 
should be designed so as to be fairly elastic, ce raged as 
the changes of temperature of the heated tubes may be 
very sudden. 


a — to be bi sy 4 begga aoe if a ae ee 
wit le or grease these substances, being con- 
ductors of heat, should exert at least some beneficial 
influence by preventing sudden changes of temperature ; 
but it must be remembered that scale isolates the plates 
from the water, and that they have now to change their 
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temperatures in harmony with the fire fluctuations, each 
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opening of the door, each shovelful of coals causing serious 
cooling and contraction ; while every time that the fire is 
freshened up the plate temperatures rise again. 

Grease, as already mentioned, is a ten times more 
effective non-conductor of heat than is scale, and all the 
above estimates on scale of ; in. thickness would be 
equally true of a film of grease 3, in. thick, 

f now we deal with hard scale, as we have at first 
dealt with furnace plates, and take into account the 
change of form produced by transmission of heat, we 
naturally arrive at the result that hard scale should have 
a tendency to detach itself from the plate on which it has 
grown, not only because it expands at a different ratio to 
steel, but also use of the bending action due to trans- 
mission of heat; but the greatest influence is, perhaps, 
the partial drying when the scale has grown so hot as to 
superheat its moisture. 

A very instructive case came under my notice.* 
Daring a spell of exceptionally dry weather, the ordinary 
water supply for this boiler gave out, and water from a 
discarded well had to be ail It appears to have been 
of a brackish nature; salt and scale rapidly accumulated 
in the boiler until the furnace bulged in two places, one 
bulge tearing. The steam pressure was less than 40 Ib., 
showing that the furnace plates must have been very hot. 
When I visited the boiler the scale over the unrent bulge 
was as yet undisturbed. It retained its original cylin- 
drical or arched shape (see Fig. 1), while the furnace-plate 
was bulged as shown. The hollow space must have Nome 
filled with superheated steam, which, being a bad con- 
ductor of heat, must have allowed the plate to become 
red-hot. As long as the scale was in contact with the 
plate its temperature would be sensibly the same as that 


mentioned (Report 1130). When I examined this furnace 
it was in the condition shown in Figs. 3 and 4, the scale 
projecting very considerably over the part of the plate 
which was bent down; and it seemed vely marvellous that 
the boiler should have practically emptied itself of water 
without carrying away the projecting scale. On my return 
to the oftice, I found that our inspector, who had been at 
the boiler before me, had brought with him some scale 
which had fallen through the rent in the furnace on to the 
matting which had been placed inside. The area of this 
scale was about equal to the area of the hole in the scale 
as seen by me, so that the choice now lies between two 
somewhat improbable alternatives : either there was only 
a small opening in the scale, and yet the steam and water 
rushed through this opening without breaking the sur- 
rounding unsupported le, or else there was no hole in 
the scale, and the steam and water found their way 
through the porous scale, which, being arched and nob 
broken, was fairly strong. Thesteam pressure was believed 
to have been fairly low, and certainly little damage was 
done to surrounding property. 

I have made estimates, which may prove of interest, as 
to the time required to overheat a plate when exposed to 
the action of a fire. Miss Bryant’s most valuable ex- 
periments* show that the one surface of a heated plate 
is only a few degrees hotter than the water with which 
it isin contact, but the fire must be much hotter than the 
plate, so as to transmit an equal quantity of heat. If 
now we replace the water on one side by a gas, like 
steam, the plate will rapidly acquire a temperature which 
would be about the mean of the furnace and steam tem- 
peratures, the latter, of course, rising if the supply of 





' steam be limited. The rate at which the plate tempera- 


































































































































































































SECTION ON A.B. 
(7310) 


of the scale; and as there would be a considerable tem- 
— gradient in the scale, the plate may easily have 

en a few hundred degrees hotter than the water in the 
boiler. As soon as separation took place between the 
plate and the scale, the moisture, which would be oozing 
through the scale, would become superheated, and the 
plate would then find itself sandwiched in between this 
superheated steam and the furnace gases, and would 
acquire their mean temperature, which might easily be 
equal to a red heat. 

In this case the scale was hard and not very thick— 
about 4 in.; and although the conditions for separating ib 
from the plate must have been more than usually favour- 
able, itis certain that in all boilers even thin flakes of scales 
are frequently separating from their heating surfaces, 
and therefore the process noticed by me in this case may 
have been the cause of many other bulges. In water- 
tube boilers we experience a very similar action. (See 
Fig. 2) If hard scale be allowed to form in a tube, say 
under easy working conditions, and should then the boiler 
be worked to its utmost capacity, the iron or steel of the 
tube will grow hotter than previously, the scale in con- 
tact with the plate will be partially calcined, which would 
facilitate separation, and as the tube expands more than 
before, a thin space filled with superheated steam will 
b3 formed. The metal is now removed from all cooling 
action, and swells until it bursts, or until the scale cracks 
and admits water, which boils up suddenly and, of course, 
carries the scale away. Although scale is a bad con- 
ductor of heat, overheating of scale-covered plates does 
not take place as often as might be expected, which 
may, perhaps, be accounted for by its porosity, and to a 
natural circulation of water or steam which takes place 


in scale. Under favourable conditions small craters are 


formed, which are evidently the orifices through which 
the steam and water which has penetrated to the plate 
through the scale are discharged 

An inatance of the porosity of 


scale was the case already 
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ture rises, ab least at first, can be roughly estimated on 
the assumption that it receives heat from the fire, but 
loses none to the steam. The specific heat of iron bein 
about 0.11, an evaporative unit of heat (= 966 Britis 
thermal units) entering aniron plate 1 ft. square and 1 in. 
thick (weight 40 lb.) would raise its temperature by 220 
deg. Fahr. We know that at a temperature of about 
600 deg. Fahr., the elastic limit of mild steel is reduced 
to about one-half of what it is when cold, while at about 
1200 deg. Fahr. the elastic limit is reduced to about one- 
eighth. If we consider a furnace plate 4 in. thick exposed 
to a moderate heat, such as will evaporate 20 lb. of water 
r square foot per hour, then if the water level be 
lowered so as to expose the plate, its strength will be re- 
duced one-half in the same time that 13 evaporative units 
would have been transmitted. The time required to 
do this would be 84 minutes. Therefore, after expos- 
ing a plate to the above-mentioned heat conditions 
for 8} minutes, bulging might be expected at any 
time, and in 17 minutes such a furnace plate would 
only retain one-eighth of its original stre » and 
would most certainly have given way unless the 
original factor of safety was greater than eight. If, as 
in water tubes, the metal is only 4 in. thick, such tem- 
peratures as 600 deg. and 1200 deg. Fahr. will be attained 
respectively in one-quarter of the periods just mentioned, 
or, say, in two or four minutes; but as such tubes have 
a factor of safety of from 30 to 40, one need not expect 
bulging before two minutes have elapsed, and even after 
four minutes rupture need not necessarily take place. 
The fact that bulges are not infrequent shows that such 
tubes have to stand much more than is generally believed. 
When the fire is as fierce as it can possibly be made, the 
periods necessary for heating the plates or tubes are 
reduced to about one-seventh of the above, and have to be 
counted in seconds. Short though these periods are, they 
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are not negligible, and have to be remembered when 
dealing with such bulges and bursts. 

Reference has already been made to grease in boilers, 
but the subject is known to be one of so much difficulty, 
and even mystery, that ib requires special attention. 
There can be no doubt that the introduction of grease 
into boilers may cause furnaces to bulge or to groove, 
water-tubes to bulge and burst, and stay and smoke-tube 
ends to leak; yet, when these injured parts are examined, 
grease may be said to be conspicuous by its absence, 
although present in other parts of the boiler. 

It also seems to have been noticed that grease has a more 
marked effect in clean boilers than in boilers covered 
with scale, and it is quite certain that is far more 
injurious with forced than with natural draught. There 
are many experiences which show that collapses due 
to grease are very gradual, extending sometimes over 
months, and, nob unnaturally, not 'y one but several 
furnaces then collapse together. Thus, in my 6wn experi- 
ence, all nine furnaces in three boilers of one steamer 
bulged —_— prolonged trial trip, and had all to be 
renewed ; while in a recent water-tube case two to six 
tubes were generally found bulged at a time, renewals 
being necessary at the rate of 114 in fourteen months in 
five boilers. 

The thermal conductivity of ffin is 0.41, and of 
gubta-percha it is 1.4, and of plaster of Paris it is 4.8, 
measured in British thermal units. The latter substance 
has the same chemical composition as hard boiler scale, 
whereas grease is of the nature of the two hydro-carbons 
named, and may —— be stated to be a ten times 
better non-conductor of heat than hard scale. An esti-. 
mate has already been given of the mean temperature of a 
furnace plate cov with a scale ,', in. thick, which was 
found, including the steam temperature, to be about 
700 deg. Fahr., when there was a reasonably strong fire, 
evaporating 20 lb. of water per square foot of heating 
surface. With a heat as iftense as that in a smith’s fire, 
the mean temperature would be about 3200 deg. Fahr. 
But furnace scale of ,', in. in thickness is not a very serious 
matter, and no practical engineer would point to it as 
being the cause of a furnace collapse. This means that 
the heat transmission through the plates of our furnaces 
is generally less than 20 evaporative units per square 
foot per hour; otherwise, with slightly thicker scale, the 
mean sag temperature would be about 1000 deg. Fahr. 

If for the scale we substitute a grease of ten times 
greater non-conducting power, but of about one-hun- 
dredth of an inch in thickness, then we may expect 
such a plate temperature not to be exceeded ; yet fur- 
naces in a greasy boiler collapse when there is practi- 
cally no grease on them, I, at least, who have seen 
many bul and collapsed furnaces in greasy boilers, 
although I have then found much grease on the stays, on 
the shells, especially near the water-line, and on the 
underside of the furnaces, have never yet found even a 
film of grease on the furnaces where bulged, nor even on 
the furnace parts above the fire-bars ; and we are there- 
fore driven to the conclusion that grease when in a boiler 
undergoes a chemical change whereby it is made to be 
perhaps a thousand times worse conductor of heat than 
16 was ; or—and this is more aggre d correct—the action 
of grease when preventing the passage of heat is of a 
totally different nature to that of scale. 

One explanation offered is that a thin film of grease, if 
heated as in a boiler, rises off the plate in the form of 
blisters, which blisters are filled either with oil vapour or 
superheated steam, and act as did the detached e 

tches referred to in Fig. 1, and that the skins of these 

listers are then floated away. Mr. Austin, of Lloyd’s 
Register,* even goes so far as to express the opinion that 
furnace collapses are due to large bubbles even when no 
grease is present. Another view is that furnace collapses 
are due to a compound substance consisting of finely 
divided scale and iron rust and grease, which, having 
accidentally a the same specific foority as water, 
floats about in the boiler and adheres to the hotter plates, 
and then falls off again when collapse has taken place. 
Others, again, maintain that some collapses at least are 
due to scum, consisting of grease and light sediment, 
which floats on the surface, but settles on the furnaces 
when the boilers are emptied and then refilled without 
cleaning. I have been through thousands of boilers, many 
of them unscaled, and though I have looked for the two 
substances just mentioned, I have never seen them. 
It is also maintained that collapses are due to floury 
deposit, said to be oxide of magnesia, which is precipi- 
tated from sea water in the presence of caustic I 
have not come across this substance in marine boilers. 
One serious objection against all these theories is the 
one already stated, that colla due to — are 
gradual, and can, under favourable conditions, be watched 
rowing for months; and they therefore differ essentially 
rom collapses due to scale or to shortness of water; for 
in these two cases, when the plate has become so much 
overheated as to commence bulging, its change of shapes 
causes such an amount of additional weakness that com- 
plete collapse takes place. 
I regret to say that I cannot bring forward a satisfactory 
explanation of collapses in greasy boilers; but seeing 
that the action is a very gradual one, it would seem as if 
the amount of overheating were not necessarily very 
great, otherwise the furnace would be too weak and 
could not recover itself ; and for the same reason the force 
producing the deformation cannot well be a permanent 
nor widespread one, and would appear to be local, and 
more intense than the steam ae naey These limitations 
of choice seem to point to bulges in greasy boilers as 
being due to some sort of hammering action connected 
with ebullition. : ; : 
The view that hammering goes on in boilers when 
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worked very hard will pores te new to many marine 
engineers ; but in France, the home of water-tube boilers, 
the matter is treated as being common knowledge. Thus 
M. C. H. Bellens* mentions these blows as occurring in 
water-tube boilers. It should also be remembered that 
in the Belleville boiler this hammering is made use of to 
assist, or, a3 some maintain, to create circulation, a 
non-return valve being fitted at the foot of each element 
of tubes. : : . j 

The Board of Trade Commissioners, in their semming- 
up in the previously-mentioned case, remark that it was 
stated in evidence that rumbling noises were hy in 
these boilers; and.on making inquiries I learnt that not 
only rumblings, but loud reports as of water in steam 
pipes were frequent, and that these sounds came, not from 
the steam pipes, but from the boilers. S' blows could 
also be distinctly felt when standing on the boiler drums. 
It may therefore be taken for granted that under certain 
circumstances severe hammering does occur in a boiler, 
but what those circumstances are it is nob so easy to say. 

Two explanations suggest themselves, and I can at 
present offer no other : these are, retarded ebullition and 
water-hammer action. 

In order to ag at least the possibility of retarded 
ebullition, one has to consider the question of ebullition 
generally. If one had never seen water boiling, and if 
one were asked to describe what one would expect to 
occur if water of a boiling temperature were placed in 
contact with a hotter plate, one would be tempted to say, 
that, at first, innumerable small bubbles would form all 
over the surface, like dampness on a window pane; that 
these bubbles, like the water drops on the Glass, would in- 
crease in size, and would join together ; and when an indi- 
vidual bubble had acquired a sufficiently large size, it 
would break away and rise to the surface, the space thus 
left bare being at once re-covered with minute bubbles. 
It is, however, well known that water does not boil like 
this ; on the contrary, when only little heat is applied to 
the plate, one may have to wait for long periods between 
the appearances of bubbles; and, when they do show, they 
grow so suddenly, and tear themselves away so — 
that the process cannot be followed by the eye. Ib will, 
however, be noticed that, on its upward journey, eac' 
bubble increases in size, especially at first. This’cannot be 
due to the decreasing head of water over the bubble, for 
it would have to rise 30 ft. before its diameter is increased 
30 per cent. The increased size cannot be due to the 
inertia of the water; for, assuming that the bubble is 
formed with such rapidity as to impart an appreciable 
velocity to the mass of water above it, and that, in coming 
to rest, the water exerts a suction on the bubble and thus 
increases its size, then, clearly, after the first increase tke 
bubble would decrease again. This does not seem to be 
the case; besides, a suction which would double the 
volume of the bubble would have to be about 7 Ib. per 
square inch, and for however short a period this reduced 
pressure might exist, it would cause the whole body of 
the nearly boiling water to burst into steam. 

Oaly one further explanation suggests itself, and that 
is, retarded ebullition; which means, that the water is 
superheated. If water be heated in a glass beaker, one 
will notice thread-like transparent swirls moving about 
near the heating surface, which are due «learly to dif- 
ferences of temperature, densit;y, and optical properties of 
hot and cold water. These swirls are, cf course, less 
marked when the boiling point is reached, and when the 
whole mass of water is of a nearly uniform temperature ; 
but they reappear during the period of formation of 
steam bubbles, and can be seen if relatively very little 
heat be applied. These new swirls are, to my mind, 
superhea water, whose density, or at least whose 
optical property, differs markedly from non-superheated 
water. 

Suppose the bottom of a beaker, full of hot water, to be 
covered with a layer of superheated water, and suppose 
that, for some reason or other, this superheated water 
gives up its steam at a particular point, perhaps because 
of the glass being thinner or rougher there ; then suddenly 
a fairly large bubble would be formed, which, while ib 
rises, creates an upward current, and further bubbles are 
likely to appear at the same spot. Now a bubble, 74, in. 
in diameter, which is fairly —_ under these conditions 
of boiling, could be formed by the ial evaporation of 
a volume of water the size of a shilling, and superhea' 
to only »; deg. Fahr. 

Rough surfaces, as is well known, vent, or at least 
reduce, retarded ebullition ; grease is believed to increase 
it; though I confess that my experiments have only 
partially confirmed this view ; on the other hand, certain 
chemical precipitates, especially those which quickly 
settle, are such well-known retarders of ebullition that 
chemists are most careful, when boiling waters contain- 
ing them, to constantly stir them. Quite recently this 
matter was brought to my notice by what might almost be 
called an explosion in the chemical laboratory of the Man- 
chester Steam Users’ Association. Our chemist was 
boiling some water containig a precipitate of oxalate of 
lime, when suddenly the contents of the beaker was shot 
upwards to the ceiling through a height of 8 ft. above the 
table, the beaker being shattered. It seems that this 
behaviour of the precipitate isa fairly certain one, and 
almost equally sudden ebullition occurs on boiling after 
precipitating albumen by the addition of permanganate 
of — and caustic potash, 

he question of interest was the amount of superheat 
and a exerted. Assuming that the beaker did 
nod until after the fluid had left it, then the pres- 
sure of steam, which was suddenly generated from the 
layer of sup superheated water, would be equal to 
the depth of fluid multiplied into the ratio of the height 
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of 8 ft., to which it was lifted,to the height through which 
it moved while still in the beaker. This estimated pressure 
height was found to be 4 ft. to6 ft., —— to 
2 1b. or 3 lb. per square inch, and to from 6 deg. to 9 deg. 
Fahr. superheat. These estimates are quite independent 
of the volume of superheated water, except that, to 
produce the upheaval, the layer of superheated water 
must have been deeper than ;}, in., a not unreasonable 
supposition. The same result could not have been obtained 
with a lower ee of superheat, no matter how large the 
volume of su eated water may have been. 

One difficulty stands in the way of unreservedly accep!- 
ing this explanation, and that is, that the sudden ebullition 
shattered the beaker. Now it is difficult to believe that 
this breakage will have taken place after the water had 
left the beaker—that is, after the pressure had been re- 
lieved and therefore the propulsion must have taken 
place during the very short interval of time that it took 
to break the glass bottom. This interval can be estimated 
with the help of the explanation which I recently gave as 
to how to calculate the pressure exerted in steam pipes 
subjected to water-hammer action.* The time and pres- 
sure would depend on the elasticity of the fluid and of the 
glass, and also on the respective velocities of sound in 
either material. My lowest estimate of the pressure 
exerted in this accident is 400 lb. to 600 lb. per 
square inch, and the time during which it acted must 
have been so short that only the top layer of the 
water in the beaker could have been shot up. But 
(400 + 15) lb. per square inch corresponds to about 
240 deg. Fahr. superheat, which it is quite unreasonable 
to expect to have existed, not only in this experiment, 
but in any conceivable case. ore I see no alterna- 
tive at present but to accept the provisional assumption, 
which has already been characterised as somewhat im- 
probable, that the beaker held ther as long, or nearly 
as long, as the water was still in 1t, but then cracked, and 
that the explosion phenomenon was due to only a few 
degrees of superheating. But as soon as we refuse to 
admit the possibility of intense though local superheat- 
ing, we are face to face with the difficulty that mild 
superheating cannot account for the powerful concussions 


h | heard in water-tube boilers, and then there seems to be 


no alternative theory than that of water-hammer action. 

Before, however, going into this matter, I would like 
to suggest that it is not the coating on the heating 
surfaces which causes retarded ebullition, or more cor- 
rectly the very violent local ebullition, but that this is 
more probably due to some fine precipitate produced by 
the interaction of the grease dissolved—not suspended— 
in the water on the iron or on the rust of the iron of the 
heating surfaces, in such a manner as to form a precipi- 
tate which, similar to oxide of manganese, oxalate of 
lime, and others, causes retarded ebullition. Should this 
view be found to be correct, and should it be possible to 
discover the conditions for producing this injurious de- 
posit, then possibly we may also find means to remove 
those conditions, and be relieved of the danger of the 
action of \ 

Let us assume the inside of a water-tube to be coated 
with a substance which retards ebullition, also that the 
water circulation is sufficiently sluggish to allow of a 
reasonable degree of superheat, say, 10 deg. Fahr., and 
suppose that ina 4-in. pipe we have a film of this super- 
heated water measuring ,, in. in i 
1 ft. of the | of the pipe, or, say, 1 square foot in area. 
Then, when ebullition does take place, we have suddenly 
a volume of about 10 cubic inches of steam. Ten degrees 
superheat corresponds to a pressure of about 17 lb. extra 
pressure—the ordinary boiler pressure being assumed at 
150 1b.—and although this —— must — diminish 
while the bubble is being formed, and will finally become 
negative, yet we see that there is here sufficient force to 
drive the columns of water in the tube in both directions. 
Their motions will not be arrested, as one would on first 
thoughts yo when the volume exceeds 10 cubic 
inches, for a local diminution of pressure of only 5 lb. 
below the general pressure of 150 lb. would lead to the 
generation of a volume of steam equal to one-half the 
volume of the water which was subjected to this diminu- 
tion, Experiments on glass-tubed models seem to support 
this view, for the volume of the bubbles sometimes formed 
in such tubes is greater than simple retarded ebullition 
i there seems to be no 
serious objection to suppose that for short intervals of time 
steam os 1 ft. or more in length, are formed in water 
tubes of boilers. That is certainly a belief held by many 

3, even without examining the question from the 
above points of view. 

Assuming, then, that a fairly large volume of steam 
has been suddenly brought into existence in one of the 
lower tubes of a water-tube boiler, there will most certainly 
be considerable commotion in the two columns of water 
which have just been torn asunder. Now the water in 
the lower part of the lowest tube will occasionally con- 
tain an excess of comparatively cold feed-water, which 
excess will be the less the more rapid the circulation, 
but which excess will also have had the less time to be 
warmed up if the circulation is rapid. On account of 
this excess of relatively cold feed, which for ment’s 
sake will be assumed to amount to one-twentieth of the 
water in the water-tube boiler, a lowering of the tempe- 
rature of the steam in the bubble amounting to 15 deg. 
Fahr. would at once be effected. This steam bubble 
would at once commence to condense inst the colder 
water column, and a further lowering of pressure would 
take place, resulting both in a closing up of the steam 
space formed, and in a tearing of the upper or hotter 
column of water; the intervening plug of water would be 
accelerated towards the cooler column under a difference 
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Memoirs, 1901, Vol. xlvi., No. 3, page yg td 





-boilers. Wit 


thickness, and covering I 





of pressure of 25 lb. per square inch, corresponding to the 
above-mentioned reduction of —— of 15 deg. 
Fahr. If we assume the steam bubble to be, say, 24 in. 
long, and the plug of water to be 12in. long, then the 
latter will strike against the lower and cooler column 
with a velocity of 700 ft. per second ; and, according to 
the method of estimating the intensity of the resultant 
blow as viously mentioned _ footnote, previous 
column), the local pressure would be— 


=E, MM. 0 i 
P=E. 47 = 160,000. 555 = 34,000 Ib. = 


154 tons per square inch. 
Here— 

E = 160,000 Ib. is the elastic modulus of water at 
150 Ib. — with a temperature of 
358 deg. Fahr. 

W = 3200 ft. per second is the velocity with which 
sound in pressure waves travels in water 
when at a temperature of 358 deg. Fahr, 


Ib is not suggested that this pressure of 154 tons is the 
actual pressure which may frequently be exerted in a 
water-tube in which retarded ebullition may have led to 
two columns of water meeting with a shock; but the 
assumptions on which this calculation is are not so 
unreasonable as to suggest that 154 tons per square inch 
is an impossible pressure. These assumptions are : 10 deg. 
Fahr. superheat, a sudden steam bubble expanding to one 
about-24 in. long, and that there is sometimes 5 per cent, 
of = ey ag aa ie , . 

u ng that only eg. Kahr. of superheat were 
oualila, even then the resulting pressure would be 14 tons 
ne square inch, which would suffice to produce slight 

ulging, more particularly as the tube is supposed to be 
exposed to an intense fire, and frequently denuded of 
— ~ oe may = ——— from parting end heat 

ue to the same deposit which is supposed to produce or 
accentuate setanded ebullition. 

In spite of these arguments, they cannot, I fear, be 
accepted as fully justified, for they leave much to be de- 
sired when a to the collapsing of furnaces of greasy 

such collapses the strongest argument in 
favour of the above = is that they occur gradu- 
ally, and are therefore likely to be caused, not by uniform 
overheating and weakening of the plates, which would 
result in rapid and complete collapses, but by local ex- 
cesses of pressure, which, according to the above views, 
would be severe blows, but inaudible, or at least unnoticed, 
when the engines are working hard, the only time when 
the fires would be at their maximum intensity. 

One very serious objection to this view is, that the 
temperature of the water in a marine boiler, more espe- 
cially above the fire-bar line of the side furnace, when 
there are three in a boiler, is hardly likely to be colder 
than the re3t of the water, so that the suction which has 
to cause the water-hammer cannot occur, or must be very 
slight, unless (and this possibility should not be lost 
sight of) there is a chance of the cold feed-water descend- 
ing on to the furnaces. The superheated water is most 
probably lighter than the colder water, and would tend 
to move upwards, either on the furnace plate or separate 
from it. This objection would be met if it can be shown 
that superheated water bursts into steam if moved, or 
that ib tends to cling to the spot where it was formed. 
t can be urged that a furnace isa very much weaker 
structure than a water tube, more particularly as regards re- 
sisting local blows, and that, on account of the much greater 
thickness of its metal, very severe stresses already exist 
in it, due to transmission of an assumed large quantity of 
heat; and, lastly, the pressure produced when a bubble 
disappears by the closing in of surrounding water is very 
much greater than when two plugs of water meet in a 
tube. In the one case the blow is, a3 it were, met at 
a point the centre of a hemisphere, whereas in a tubs 
it is met by a surface, so that very much smaller causes 
than those which were assumed in the case of the water 
tube, either as s superheat, volume, or cooling, 
may produce | — which are as intense, if 
not intenser, than those just dealt with. This means 
that numerous very minute but exceedingly intense 
blows may constantly be striking the furnace side of 
boilers fed with greasy water. A soap bubble bursts 

tically without noise, yet one can hear water boil- 
ing, therefore this noise must have its seat in the water, 
or, possibly, on the heating surface; and, further, when 
water commences to boil, and when, therefore, the 
bubbles formed re-condense at once on reaching a some- 
what cooler layer of water, we either hear the well- 
known singing noise, indicating that certainly a few 
hundred bubbles are formed and collapse every second, 
or else we hear sharper knocks indicating the forms- 
tion and annihilation of fewer but larger bubbles. 

It will be seen that although the bulging of tubes and 
furnace-plates in y boilers may possibly be explained 
as being due to innumerable blows of considerable ia- 
tensity, it cannot be said that this view is free from 
serious objection, and I would not only welcome any 
other suggestion, but am sure that the Institution could 
desire nothing better that experiments dealing 
with this subject might be made. Years ago, marine 
engineers had gai & point when it was discovered 
that grease in boilers was one cause of collapses ; but 
seeing that grease still finds its way into boilers, and 
seems to disappear from those plates which it is believed 
to have injured, we ough, I think, not to be satisfied 
with a vague statement, but should search after the true 
nature of the action of grease. 





Tue Urats.—The mineral production of the Urals in 
1901 was: Gold, 2052 lb. ; tinum, 1368 lb. ; coal, 
w a falling-off as com- 


500,000 tons. These figures s 
pared with the output of 1900. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compinep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

he number of views given in the Specification ings is stated 

The ene Sule mike abe eoteon tae ion is 


Any person may, at any time within two 
the advertisement of the acceptance of a C 


ive notice at the Patent O ion to the grant of a 
Fehon yeep perme ty Bo yoy ep oh — 
ELECTRICAL APPARATUS. 


25,942. The British Thomson-Houston Compeny, 
Limited,London. (W. B. Potter, Schenectady, N.Y., U.S.A.) 
Tramway Surface tacts. [3 Figs.) December 19, 1901.— 
In order that the wearing contact-piece of an electric tram surface- 
contact device might be made readily renewable, the inventors 
“conceived the idea of forming a conducting stud of a separate 
metal piece which is independent of the rest of the structure,” 
and this is claimed as ‘‘ the combination with a metal support, of 
a lead extending downwardly therefrom, and a metal carlne stud 
removably secured to the support.” As the lead extends down- 
wards, ap ntly the invention is not for use in surface-contact 
devices all directly connected to an overhead conductor. A 





















‘structure embodying the invention” comprises a casing which 
can be “suitably mounted in the roadway,” and bearing a block 
of ‘‘suitable insulating material” having at its upper part a con- 
ducting support of ‘‘ suitable material,” with an attached terminal, 
to which the end of a lead “suitably connected to the — 
system ” is ‘‘ suitably attached, as by soldering.” In a depreesion 
on the top of the conducting support the removable contact is held 
by a pouring of ‘‘ suitable soft metal, such as lead.” The remov- 
able contact-piece is so in reference to its conductin; 
support that it cannot be broken or wrenched away in use, an 
is provided with means by which it may be forced directly up- 
wards from its socket when it is to be removed for renewal. 
(Accepted February 12, 1902 ) 


26,131. The British Thomson - Houston company 
Limited, London. (C. E. Barry, Schenectady, N.Y., 0.8.4.) 
Electricity Insulator. [2 Figs.] December 21, 1901.— 
This invention provides an insulator for power circuits, of con- 
siderable mechanical strength, and which may be joined up in 
series of various lengths each having the desired insulation 
resistance for the position in which it is to be used. The insu- 
lator units may each comprise a ‘‘ metallic frame and connecting 
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(26,131) 


stem with interposed insulation,” and one form of such unit 
comprises ‘‘a metallic cup having a screw-threaded hole in its 
bottom, a screw cap having a central hole, a disc provided with a 
stem having a screw-threaded head, and insulation between the 
cup and cap and the disc and stem.” The central hole in the cap 
must be large enough to prevent surface ‘‘ creepirg of the cur- 
rent.” The invention is broadly claimed in ref to “fan 
insulator composed of a plurality of similar units, united into one 
structure.” (Accepted February 12, 1902.) 


26,698. The British Thomson-Houston Company, 
Limited, London. (C. P. Steinmetz, Schenectady, N.Y., 
U.S.A.) Electric Distribution. [1 Fig.] December 31, 
1901.—In systems of three-wire electricity distribution supplying 
translating devices of various racter, some of which (for 
example, lamps) require constant potential, and others of which 
(tor example, motors) are liable to sudden and considerable varia- 
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25698. 


tion of load, according to this invention two neutral conductors 
are used, one for each class of translating device, in order to mini- 
mise variation of potential on those translating devices requiring 
great constancy. In one arrangement the two neutral wires of a 
direct-current supply system are connected to an additional 
alternating-curreot commutator on the generator armature and 
through separate ‘‘ compensators.” (Accepted February 12, 1902.) 

21,827, Societe Edison and C. Clerici and Co., 


Milan, Italy. Sealing Wires into Glass Vessels. 
[2 Figs.] December 1, 1900. (Convention date, June 16, 1900.)— 


wire that passes through 


sist of silica three red lead two parts, and potash one part. 
and is applied to the wires before they are sealed into the glass, 
A varnish-like permeating material may comprise boiled oil one 
part, and rubber (dissolved in carbon bisulphide) 1} parts, and 


(Qrany) 


this is 7 pear at the junction of the glass and the exterior 
ends of the wires after they are sealed in, and is forced into the 
oxide ae the wire by atmospheric pressure, following upon 
exhaustion of the bulb. The claims are limited to material 

pted to “‘dissolve and combine with the metallic oxide,” the 
first claim being for the described method of sealing wires, and 
the second claim for a method of carrying out the “ process 
claimed in claim 1.” (Accepted February 12, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5398. W. J. C; Manchester. and J. Atkin- 
son, Marple. Internal-Demnbention Motors. [2 Figs.] 
March 14, 1901.—This invention has reference to gas-engines 
provided with variable cut-off valves, and in which the propor- 
tion of gas to air in the explosive mixture is — according 
to the average load upon the engine. According to this inven- 
tion the automatically variable cut-off valve is actuated in such 
manner that it has a *‘ smooth” continuous backward and forward 
motion, once for each two revolutions of the motor, and serves to 




















open a port (or ports) for admission of explosive mixture at the 
commencement of the suction stroke and to effect a variable 
closing of the port (or ports) as automatically determined by the 
governor. The valve may be cylindrical, multiported, and sliding 
inside or outside the casing of the admission valve. The cut-off 
being determined by the position of a movable fulcrum, it is pre- 
ferred to move the said fulcrum by means of a frictional device 
readily actuated by the governor, but which ‘‘ imposes con- 
siderable resistance to movement due to the working strains of 
operating the cut-off valve.” (Accepted February 12, 1902.) 


GUNS AND EXPLOSIVES. 


22.127. Sir H. Grubb, Rathmines, Dublin, and 
A. T. Dawson and G. T. B . don. Gun- 
Sights. [6 figs.] December 5, 1900.—This invention has re- 
ference to that kind of gun-sight in which reflection is utilised 
to present to the eye when viewing the target parallel rays of 
light that proceeding from a luminous or illuminated pattern 
form a phantasmal image of the pattern (at apparently indefinite 
distance) which when superposed with accuracy upon the view of 
the target serves to denote the attainment of correct alignment. 



































(22,127) 


British Patent No. 12,108 of 1900 is referred to. According tothe 
present invention additional refractive and reflective devices are 
provided to enable the combined presentation to the eye of the view 
or image of the target and the phantasmal image of the bright 
pattern. The construction and optical arrangement of the appa- 
ratus is sufficiently indicated for the purpose of this abstract by 
the — Reflecting surfaces of partially transparent cha- 
racter may be of glass, or of silver or sulphide of lead upon glass. 
(Accepted February 12, 1902.) 


MINING, METALLURGY, AND METAL 
WORKING. 


22,233. P. M. Justice, London. (C. Davis, Washington, 
D.C., U.S.A.) Iron and Steel. [8 sigs.) 
November 4, 1901.—According to this invention, rails, armour- 
plates, and the like are face-hardened by a B egren in which 
electric current passes between carbon and the surface to be 


incandescence electric roe ge Wagar na is applied to the part of the | cess of treating steel or iron plate, which consists in intensely 
e glass some material capable of | heating one side of the plate by means of an electric current 


permeating and rendering airtight the film of oxide on the | from carbon electrodes passing through that face of the plate, 
surface of the metal. A cory ney permeating material may con- | the face under treatment being screened from the air, and simul- 


Fig. |" 
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taneously maintaining at a lower temperature the opposite side 
of the plate.” It is probably the electric current that is intended 
to be referred to as passing through the face of the plate. (Ac- 
cepted February 12, 1902.) 

24,021. H. H. Lake, London. (The Continuous Rail- 
Joint Company of America, Newark, N.J., U.S.A.) Fish- 
Plate Rolls. [5 Figs.) November 26, 1901.--Rolls according 
to this invention are chiefly for use in the production of fish- 
= of the kind having a (J-shaped extension for enclosing the 

flange of the rail. The objects of the invention are the 
production of straight and true plates in which the flange is 
turned without the production of a roughening on its surface by 
the grinding action of deeply-grooved or flanged rolls. The roll 

















































































for turning the flange hasin its periphery an annular pass groove. 
one side wall of which is formed by a fixed portion of the roll and 
the other by a portion loose upon and free to turn at a rate dif- 
ferent from that of the roll. In one construction a re-entrance 
pass groove js disposed at or nearly at right angles to the roll, and 
there is a ‘‘ loose annular or transvarse section ” of the roll form- 
ing one side of the pass groove, and means for preventing its 
longitudinal displacement. The loose portion of the roll may turn 
with rolling friction on or against rows of balle. (Accepted Feb- 
ruary 12, 1902.) 


PUMPS. 


3060, The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Turbine Pumps. (9 Figs.) February 12, 1901.—Turbine 
pumps according to this invention, and with the object of 
making them more efficient for the purpose than would be a 
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“‘cemented.” The current may or may not be caused to d 

the electric arc. Air may be excluded from the surface while it is 
a heated. Either rod or granulated carbon may be 
used. e surface to be hardened may be treated as a whole, in 
sections, or p' ively. The surface or part of the metal 
which must not ~ hardened may be kept cooi by an air-blast. 








According to the specification and in order that wire of a cheaper 
metal than platinum may be used as the leading-in conductor of 


There are nine claims, one of which is for the ‘‘ method or pro- 


(8060, 
steam turbine motor reversed in its functions, are provided with 
groups of guide-vanes of substantially plano-convex cross-section, 
the convexity tapering more rapidly towards the suction edges 
of the vanes than towards the delivery edges, and movable vanes 
or blades of similar croes-section to the guide vanes, the movable 
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vanes beiog arranged at an inclination to the axis of rotation, 
and with a wider pitch than the guide-vanes. Claims 
are made for “‘ two or more turbo-compressors or pumps operating 
in parallel on the fluid,” and for ‘‘ two or more turbo-compressors 
operating to compress elastic fluid in stages with intermediate 
cooling of the compressed fluid.” (Accepted February 12, 1902.) 


26,047. H. Davey, London. Pump-Vaive Seatings. 
(8 Figs.)' December 20, 1901.—The pump-valve seating accord- 
ing to this invention does not need fastening down within the 
pump, being provided with a piston which enters a cylinder fixed 
to the pump tube or casing by means of which when the pump 
is in use there is caused to be a continuous expenditure of energy 























for the purpose of producing suction or pressure tending to retain 
the valve on its seat. ed to the pump ‘’ bucket” or piston 
there may be a rod serving asa piston for producing suction to 
hold the valve seat in place, and also provided at its end with an 
enlargement adapted to engage with the valve, so that when the 

ump bucket is withdrawn for inspection or repair the valve and 
ts seating are withdrawn with it. (Accepted February 12, 1902.) 


RAILWAYS AND TRAMWAYS. 


2802. A. W. Szlumper and F. Alcock, London, 
Compressed Air Supply, (4 Figs.) February 9, 1901.— 
Cc d air for actuati tic signals or for other pur- 





pores is supplied according to this invention from a pump placed 
eside the track and whose compres*ing piston is directly or in- 


hfe» 








directly actuated by the wheels of passing railway vehicles. A 
form of pump apparatus described and claimed comprises ‘“‘ means 
for raising the piston after each ——- and means for locating 
the cylinder with t to the 80 that the piston is depressed 
by passing wheel flanges and passes the air into a non-collapsible 
reservoir.” (Accepted February 12, 1902.) 


TEXTILE MACHINERY. 


4738. R. J. McKeown and Melfort Wea 
Finishing Company, Limi Belfast, I 
Weaving Linen. (2 Figs.) March 6, 1901.—At present it is 
usual to weave linen fabrics with the threads of warp and weft 
singly placed and closely battened together so as to make a close 
fabric. When it is desired to make a more open fabric the threads 
are merely woven at greater intervals apart. According to this 
invention an openwork linen fabric is made by grouping during 
weaving the warp and weft threads in sets of three or more at 


Fig 


and 
d. 
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+788, 
intervals apart—that is to say, the wi 


threads ~ aged in the 
finished fabric in a group of three th 8 lying closely together, 
there being then an interval or space followed by another group 
of three threads lying closely together, and so on throughout the 
fabric. e weft threads are ged in the same manner. The 
threads for the weaving may be of single, doubled, or trebled 
yarn laid side by side or twisted. It is stated that in order to 
uce this fabric it is not necessary to alter the construction of 
the loom, but m to alter the arrangement of the heddles, 
reed, &c. (Accepted February 12, 1902.) 
J. Erskine, Belfast. Felt-Ro: Machine. 
{ Figs.) April 2, 1901.—This invention relates to improvements 
n machines foundation felt, and its object is to simplif. 
uction and removal of the completed felt 
ine, whereby a considerable amount of labour 
is saved. The improved rolling machine can be connected to the 
felt-cutting machine if desi The drel around which the 
felt is to be rolled, su; at one end by an iron frame, is con- 
struc 
of the felt to be rolled is placed. The other end of the mandrel is 
enclosed in a socket in which is a key or wedge that passes be- 
tween the two halves of the mandrel and secures the socket and 
mandrel her. The socket is driven frictionally and may be 
provided with a cone or other varying motion gear adapted to 








pported 
ted of two half-round pieces of iron, between which one end | is 


drive the mandrel quickly when the felt is first wound thereon, 
but slower in proportion as the size of the roll increases. Under 
the mandrel is a rising and falling table, and when the roll of felt 
is completed the table is raised so that the roll rests on it, the 

















drel being thereby relieved from any side strain. On the re- 
moval of the key or wedge the mandrel may be withdrawn from 
the roll by a hook which is inserted into a hole in its end. 
rolling machine is applicable to and can be connected with a felt- 
cutting machine. (A February 12, 1902.) 


MISCELLANEOUS. 


2467. H. 8S. Hatfield, New Barnet. Pyrometers. 
(2 Figs.] February 5, 1901.—Thermometers and pyrometers in | 
which a gas is the expansible body are according to this invention 
constructed in such a manner that the indication of the tempera- | 
ture is brougtt about by the difference of the pressures in two | 
bulbs or chambers containing gas and both exposed to the 
heat to be measured. The difference in pressure may be gauged 
by means of a UJ tute containing liquid, the chambers being 
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connected to the two liml.s of the gauge by metal tubing air- 
tightly joined to the glass (J tube. If it be desired to compensate 
the instrument for changes in the temperature of the connecting 
tubes, certain relations of proportion must be observed in the 
construction of the instrument. Itis stated that the pressures of 
as in the bulbs can only become equel at the absolute zero of 
mperature. (Accepted February 12, 1902.) 
e - Finders. 


5267. G. Forbes, London. Rang (17 
Figs.) March 13, 1901.—‘‘ This invention consists of two separate 
rts—a portable base and a binocular field-glass. The base may 

a tube, and has at each end of it a pair of reflecting surfaces, 
the angle between which surfaces is the same in each case and 
———— 45 deg. The binocular has in its focal planes, scales, 
indexes, lines, or wires, and these are supplied with the necessary 
means of adjustment by which the angle between rays of light 
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coming from a distant object and entering the two telescopes can 
be measured.” The binocular may be of the prismatic kind, and 
constructed so that the distance between the a mage may 
be varied without — varying that between the object- 
glasses, and without impairing the accuracy of measurement of 
the angle between rays. The two telescopes of the binocular 
are mounted on a hinged joint, ‘‘the hinges being in one plane 




















street, 


a preliminary measure, to m C 
with Columbia. If no agreement can be arrived at 
between the Columbian Government and the company, 
it would appear that the sale negotiations with the 








with the centres of the two object-glasees for the mean distance 


between the eyes of observers.” To avoid impairing the 

of measurement of the angle when changing te distance betven., 
— the scales, indexes, lines, or wires which are in ihe 
f planes of the two are mounted on rings fitting 
inside the telescope tubes, and peating through the telescope 
tube is a rod attached to one riog slipp og into atube attached 
to the other ring, so that when the hinge is worked the scales in 
the two focal planes are not twisted relatively. ‘The means for 
accurate adjustment of rotation to one scale, &c., and linear 
motion to the other are provided.” For verifying the adjust- 
ment of scales there is employed a special prism giving two in- 
ternal reflections of light, and by which an im of one focal 
plane is superposed on the scale in the other f plane without 
jr ~~ pas. The roi apne Wien  : two bases, one 
with each telescope, which may D ether.” (Accept 
February 12, 1902.) ~ ¢ ” 


6220. J. G. Merryweather and C. J. Jakeman. 
Greenwich, Kent. Automatic Sprinklers. [2 Figs.) 
March 25, 1901.—This invention relates to automatic sprinklers 
for the extinction of fire, and which are operated by the action 
of heat on a fusible alloy. One construction according to this in- 
vention is as follows : An outlet is provided for connection to the 
water main by means of a screw formed on one end, the other end 
having a valve seating formed upon it. The outlet is closed by a 
metal valve provided with a facing preferably of special vulcan- 
ised fibre or other non-corrosive material. Connected with the 
outlet a yoke is formed with two or more limbs joined together at 
their extremities opposite to the valve seat to form a fulcrum to 
oy the mechanism retaining the valve in place. The valve 
is kept closed by means of two right-angled levers, one arm of one 





of which rests on the centre of the valve, and a similar arm upon 
the other on an adjustable set. screw at the bottom of the yoke. 
The contact between the knees or elbows of the two levers is 
formed by means of a ball of steel or other hard metal placed 
slightly out of the centre line of the two supporting points of 
the levers. The other arms of the right-angled levers are soldered, 
one on each side of the projecting arms. In some cases a 
pin is used in connection with the fusible metal and disc, to insure 
the solder holding until the proper temperature has been 
attained. A disc may be provided at the bottom of the yoke to 
effect a better distribution of the water, and the disc may i fixed 
or can be hung loosely on the adjusting screw so that it shall 
rotate under the action of, and so serve to distribute, the outflow- 
ing water. (Accepted February 12, 1902.) 


7443. C. R. Wilkinson, Newport, Mon. Malting 
Grain. [4 Figs.) April 11, 1901.—This invention relates to 


| malting barley for brewing, and has for objects to afford increased 


control over generation of diastase and to assist kilning, Accord- 
ing thereto certain arrangements are provided for partially drying 
the grain prior tokilning it. According to this invention there is 
provided in respect of each germinating floor in a malthouse an 
air chamber, which is a hollow double-floor section, supplied with 
heated air. The top portion of this double-floor section is raised 
above the general level of the germinating floor, so that the top of 
the hot-air chamber forms a raised platform extending from one wall 
of the germinating floor to the other; and it may ccrrespcnd in 
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width with one bay of the germinating floor. The top floor of the 
air chamber is perforated. Air for partially by | the grain is 
heated outside the germinating floor, it may be by the malt kilns, 


and is driven into the air rs by a fan or like. e 
grain, on completion of germination, is deposited on the per- 
forated raised floors of the air bers, e air, heated to the 


required temperature, is driven into the chamber, and issues 
through the perforations in the floor to the grain, which is thus 
partially dried. Perforated carry-off pipes are placed under each 
germinating room except the lowermost. After the grain has 
been jally heated on the perforated raised floors of the air 
chambers, it is removed to the kilns, where drying is completed, 
and kilning is then effected in the usual way. (Accepted Feb- 
ruary 12,1902.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 

United States of America from 1847 to the oy time, and 

reports of trials of patent law cases in the United States, may be 
offices of ENGINEERIN 


ted, gratis, at the @, 35 and 36, Bedford- 
Strand. 








Tur Panama CanaL.—Another difficulty has arisen in 


connection with the proposed sale of the Panama Canal to 


the United States of America. The Columbian Govern- 
ment has intervened by — the Canal Company, as 
ify its original contract 


United States of America will have to lapse. 
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79-INCH WHEEL LATHE 
CONSTRUCTED BY THE NILES-BEMENT-POND COMPANY, ENGINEERS, PHILADELPHIA, 
(For Description, see Page 471.) 








FORMULA FOR THE WEIGHTS AND 
ECONOMIC DEPTHS OF PLATE GIR- 
DERS. 


By Aurrep Fyson, M. Inst. C.E. 
(Concluded from page 339.) 


Dovs.E-Wes or Box Sree. GiRpERs. 

Tue determination of the weights of box girders 
presents similar features to that of single plate web 
girders just discussed, and the following formule 
for their weights, &c., were derived in the same 
manner. Except in one or two instances, there is 
no necessity to give in detail the various analyses. 

Flanges.—The weight for the two flanges will be 
the same as for single-web girders, except that the 
term 25 / must be slightly increased, as the flange 
plates for box girders will be wider—especially in 
the case of short spans. Calling that term 35 / in- 
stead of 251, the weight of the two flanges and 
their accessories in pounds amounts to 

35 w! 13 : 
SS i F ° . - iv.) 

Web.—The weight of the two webs will not be 
quite double that for a single web. The parts de- 
pendent on w! will remain the same, whilst those 
independent of zw! will be doubled. Thus the total 
weight of the two webs and their accessories be- 
comes in pounds 


Soy taal were 


Web and Flange Stiffeners.—The same remarks 
apply to box girders which have been made with 
respect to single-web girders. In this case, how- 
ever, the two webs assist in the-work of stiffening 
themselves, as the main diaphragms will generally 
connect the two webs, and they mutually stiffen 
each other. The flange stiffeners for box girders 
will be somewhat lighter than for single-web 
girders. The total weight in pounds for all the 
stiffeners, end plates, rivet heads, &c., works out to 

dl B . 
10 +8dl + io ° e. « VES 

Collecting the expressions (iv.), (v.), (vi.) into 
one equation, dividing by 2240, and multiplying 
by the coefficient for steel as before, we have 


= 5 5 (5 +3 )+ (5 +08) +942) . @) 








or, expressing this equation in terms of r instead 
of d, 


G =arai " (r +3) + 2 (jt) E+3 (9a) 
But w'= wt - Using the same method as 

was done for the single-web girder to eliminate 

> the complete weight of a double-web or box 


girder including the share of its unknown weight is, 
calling Ld = 14, 


Sacre gate ns a 
te eet) Te 
2500 (r+3) 2 


or expressed in terms of the depth d 


we L{F(3 +3 )+4(tor*)+? +i) (104) 


2500 U 1 

qe ae 
and each of these is a general formula applicable to 
any length, depth, load, or unit strain. Approxi- 
mations to these are given further on. 


Economic Depth.—The same remarks as for 
single-web girders apply in this case also, whence 





T(E + 380) 


Tm aa]! 1+ 556) —— eee 


and the required depth is, therefore, ne 





Approximations to the General Formula.—These 
approximations are taken within the same limits as 
for single-web girders and for weight of girder: 


WLi(wilr rr, “3 
es wilr ir L+?\lqe 
G eel Fane? 5 +1)+15(5+ 7)! ) 


or in terms of d and W 


4 MeFi 21K) 
= ae (aime +3) 1} +18 + |, a2 


or, taking f at 6 tons per square inch, 


= ol w{ (sme)! 1} +a+n | 09 


For the economical depth in terms of f 








dae 

Tm = 20 4/- j, whence the required depth = £ (14) 
3 w+ 3 Tm 

or by making f = 6 tons per square inch, say 


1 
rm = 50 J ——~j, and the required depth = &: (15) 
3 w+ 3 Tm i 
The following simple formula may be employed 
under the same conditions as the corresponding one 
(No. 8) for single-web girders, except that in this 
case the depth is about one-tenth the span : 


_~L(W+22+20) | ag 
G=- 1a (16) 


The foregoing equations from (12) to (16) will 
probably be found most convenient for general 
practice, 

Concentrated Loads.—In order to make the fore- 
going formule applicable to the case of concen- 
trated loads, an equally distributed load must be 
found which will cause the weight of a girder to 
be the same as for such concentrated load or loads. 

The following method for finding that equivalent 
equally distributed load is generally very nearly 
correct, and in some instances quite so. 

Let 


P = a concentrated load on a girder anywhere. 
mn = segments into which P divides the girder. 
l = length of girder as before. 
p = an equally distributed load over the whole 
girder per running unit, as an equivalent 
for P. 
Flanges. —The bending moment at the weight 


will be Bt and the area of all the moments, 
being a triangle, will be Pmn For an equally 
distributed load p, the bending moment at the 


centre will be 2, and the area of all the 


3 
moments, being a parabola, will be As 








Now af must be equal to re ”, whence p = 
6Pmn 
ae 


Web,~Proceeding in a similar mannef for the 
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shearing forces in the web, it is found that for a 
single load 


and for two loads each equal to . placed symmetri- 


cally on each side of the centre of girder 
_4Pm 
pe 
In this case of two equal and symmetrical loads, 
the segment m= segment n = the distance of 
either weight from its nearest abutment. 
Now, in order that the flange and web equi- 
valents of p shall be equal—and for simplicity this 


is desirable—it is necessary that “fae should 
equal ta and that each should be equal to 
6Pmn 
Gp” 
For a single load this, of course, can never obtain, 
and for two equal and symmetrically placed loads 
1 8Pmn. 
me aces _—— is always 
3 B 
greater than sre ”. but for } the length of the 


6Pmn 4Pm 
i3 2 


it can only occur when m 


girder is greater than ; therefore, in 


=r will generally lie somewhere be- 
tween the two, and there will be but slight error 
in assuming the equivalent of p for flange and web 
to be the same, and that will be : 
6Pmn 

a 
In an extreme case the error would not amount to 
2 per cent. of weight of girder. For several con- 
centrated loads P, P, P;, &c., dividing the girder 
into segments m, 1, ; Mg Ny; Mz Ng, Ke. : 


practice 


= - (17) 


p= 5 (Py m, n+ Pz mz n2+P3 mg n3t+ &c.(18) 


This equation is strictly true when the various loads 
P, P, P;, &., are equally spaced, equal to each 
other, and close together over the whole length of 
girder. 

Having thus found p, any distributed weight on 
the girder must be added to it. 

Thus, if p, = the distributed load per foot run, 
then : 

w=ptp » (19) 

Girders with Curved Flanges.—For appearance or 
economy of material, or both, girders are often 
constructed with either or both flanges curved. 
Convex top flanges generally improve the appear- 
ance of large girders, especially for a single span, 
but a convex bottom flange is always unsightly. As 
regards economy of material, no considerable 
saving over horizontal flanges can ever be effected, 
except in the case of a deep girder lightly loaded. 

When the web takes all the shearing forces—as 
the web of a girder with horizontal flanges is sup- 
posed to do—no economy can be effected in the 
flanges, and but little in the web, by curving either 
top or bottom. The saving which may be made is 
in the stiffeners and end plates. 

In any case a certain minimum section of flange 
must be maintained as a practical necessity ; and if 
the ends are rounded off, the depth of web over the 
bearings must be sufficient for shearing strength 
without unduly increasing its thickness. Keeping 
these points in view, a portion of the ends of 
girders, where the strain is not worked up to its 
full extent, or the metal is not required for purposes 
of stability, may be economised by properly round- 
ang off. By assuming a certain minimum section 
of filange—and one which appears to be a fair 
average in practice—the area in square feet of the 

rts which can be cut off at che ends of a girder 

y thus curving them outwards is 


27d 1 -\) 2d 
{; Ji 2 (E )} 7’ 

Multiplying this area by the weight saved per 
square foot of web stiffeners, end plates, c., 
we obtain the maximum amount in tons, which 
may be economised over a simple rectangular 
girder, and which amount may be called Q. 


For a single-web girder, 
i ae 
Q= ines ( 2 ai nes ‘) (2) 


For a double-web girder, 
_ 8a / bod m 
Q= ioo(a v7 th v) 
Then the modified weight of the whole girder 
would be G — Q. 

The curve for the top flange, which would pro- 
bably give the most satisfactory results, where ap- 
pearance and economy of metal are both considered, 
is a semi ellipse ; its horizontal or semi-major axis 


being equal to : and its vertical or semi-minor axis 


(21) 


equal to d (1 er ); the highest point of the 
w 


ellipse coinciding with the top flange at the centre 
of the girder. 

Moving Load.—The effect of a moving load may 
or may not increase the weight of a girder. In no 
likely case would this increase be important, and in 
the majority of instances it is always small. It 
depends to a great extent on the least thickness of 
web employed, and if that thickness is taken at 
the size usual in average practice, the total amount 
in tons which must be added toG is—calling U that 


amount and w, the amount in tons per foot run for 
moving load— 
For single-web girder 
= —% - 1bd x 2 
ad rd b w ) reece: 
For double-web girder 
a |” _ 30d\3 
ills 30,000 (? w ) : =) 


Then the modified weight of the whole girder 
will be G + U. 

If the terms in brackets give a negative result, 
it signifies that the web is sufficiently strong, and 
requires no addition for the moving load. 

Lransverse Resistance of Web.—This is an im- 
portant element in determining the deflection of a 
girder, but is not generally of so much importance 
when its action as a beam, in assisting the flanges, 
is considered. English engineers seldom take it 
into account, although Continental engineers fre- 
quently do; but whether it is accounted for or not, 
it acts just the same. In any case its useful effect 
is never great, although occasionally quite appre- 
ciable, and it cannot be employed at all where the 
practical minimum section of flange exists. Calling 
V the amount in tons which can be deducted from 
G if the beam action or transverse resistance of the 
web is taken into account— 

For a single-web girder 


a d? r/ wl 55 \2 wl 55 \)\ 
= = 3 — 
2 24,000 w {( d Nl ) = 0( d alt )} (24) 
For a double-web girder 
ng wi 5 \? wl _ 55 \)\ 
V= — -— 50 -- 25 
24,000 w{ (“a 7) Ce yey | ' 


Then the modified weight of the whole girder 
willbeG-V... 
(a 
aq Jt 


If 
give a negative result, no deduction can be made, 
for it signifies that the flanges are at their minimum 
sections throughout the whole length of girder. 

In the preceding equations (20 to 25) for curved 
ends, moving loads, and transverse resistance of 
the web, the unit strain has been taken at 6 tons 
per square inch in tension for flanges through the 
rivet holes, and half that amount for shear ; and 
the same limiting conditions as those for ‘‘ approxi- 
mations to the general formula ” are to be observed. 


Tron GIRDERS. 


Although steel is now used to a far greater extent 
than iron, still girders of the latter material are 
made in considerable quantities. All the foregoing 
formule for steel girders can be employed for iron 
girders with sufficient accuracy if G be multi- 


plied by = For the economic depths, &c., the re- 


sults for practical purposes are substantially the 
same for steel and iron. 

Limiting Span.—The theoretical limiting span 
of a girder is that length beyond which it cannot 
support itself. At that limit of span (which would 
be infinitely great if the depth could be infinitely 
great) the weight of the girder becomes incom- 
mensurable if a load, however small, is placed on 





According to equations (2) and (10), the theo- 


it. 





retical limit of span for single and double web 
girders is the same, and is 
1 = 2500 f 


r+3 . a 





This result does not accord with the practical limit 
of span, at which—except after a particular depth— 
the single-web girder has always the advantage. 

Moreover, in the case of a lattice girder with 
horizontal flanges, the theoretical limiting span is 
smaller than for the solid-web girder. In its present 
form, therefore, the equation for the theoretical 
limiting span does not appear to possess much 
value in relation to the practical limiting span. 
The chief reason for this is that the parts of a 
girder which are not, and apparently cannot be, 
dependent on w! or w, and which are such impor- 
tant factors in the weight of a girder at practicable 
spans, become so insignificant when the girder is 
approaching its theoretical limit of length, that 
they become infinitely small compared with the 
great weight of the girder itself. 

The following is a suggestion for a common 
basis on which to compare the practical limiting 
spans of dissimilar girders. Suppose a girder 
whose weight would be equal to the load it carried. 
The limit of span with this equality would be 
some measure of its relative value, especially if 
it were in some manner connected with the theo- 
retical limit of span. 

The whole question is interesting from a scientific 
point of view, and, if followed up, might lead to 
results of practical value. 

To take a particular instance, in equations (2) 
and (10) for the weight of single-web and double- 
web girders respectively. Assume the weight of 
girder in each case to be equal to the load carried 
by it, and suppose that load to equal unity, or 
1 ton per foot run. The actual limit of span is 
then for those conditions : 

For the single-web girder | = 


— oe 2500 — ———__—_—— ~ 
2 a7 8 30 1. 
4 (r+3)+ = (6,*®)* 7 5 

For the double-web girder | = 

aa Seen 

2 1 t 40, 1. (28) 

; (r+3)+ 1 (ies +45) + ti 

As a definite example, assume in each case r = 
10, and f = 5. If the quadratic equations are 
worked out, it is found that for a single and a 
double web girder / respectively equals 291 ft. and 
242 ft. This would appear to assign to their rela- 
tive practical values a result much nearer that of 
ordinary practice than the theoretical limit as given 
by equation (26), from which their limiting lengths 

appear to be equal in all cases. ; 
hatever may be its practical or theoretical 
limit, the economical limit of span of a plate girder, 
— with girders of ether classes, is soon 
reached. But a well-designed and well-constructed 
solid plate girder will hold its own against any 
other class for a considerable span if the static load 

is heavy and the rolling load is great. 


(27) 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Pre.int, C.E., New York. 
(Concluded from page 430.) 

WE have followed the subway line from the loop 
at the Post Office up to its northern terminals at 
Bronx Park on the east side, and at Bailey- 
avenue on the west, describing and illustrating the 
methods of construction employed and the leading 
features of this grand engineering work. In this 
concluding article we shall permit ourselves a few 
remarks about the subway in general, and the co- 
operation of the contractors in particular. 

The magnitude of the enterprise led the general 
contractor, Mr. John B. McDonald, to divide it up 
into many sections, subletting these to companies 
of long experience and substantial reputation, but 
controlling the whole work by his engineering staff, 
under. the direction of Mr. 8S. F. L. Deyo, M. Am. 
Soc. C.E., as chief engineer. The electric <a 4 
ment of the road has been entrusted to Mr. L. B. 
Stillwell, who achieved a very distinguished repu- 
tion in this branch of engineering as electrical 
director of the Niagara Falls Power Company ; 
while the many problems connected with trans- 
portation have been handed to the department 
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presided over by Mr. Bryan, formerly of the 
Louisville and Nashville Railroad. 

The earth to be excavated, estimated at 2,000,000 
cubic yards, has been effected by means of pick 
and shovel. With the exception of the inter- 
mittent land-dredge employed by Mr. Pilkington 
on the thirteenth section, no excavating machinery 
has been used. It is somewhat curious to think 
that, despite all our advances in the mechanical arts, 
we are still using in our grandest enterprises the 
very implements that were employed in Chaldea 
and Egypt thirty centuries ago. Although we have 
at our disposal continuous digging machines, which 
could have been used with advantage at many points 
on the Rapid Transit line, yet the contractors have 
all declined to use them. The rock is being exca- 
vated by machines which drill the holes for the 
charges of dynamite ; of course the drills can be 
operated either by steam or by compressed air, the 
latter of which is well known to be the more 
economic. Yet one of the sub-contractors was not 
of this opinion until coerced into it by a year’s 
experience on the subway. It is a matter of sur- 
prise that none of the contractors experimented 
with electricity as a motive power, there being solid 
reasons for believing it to be the most economic 
both for the generating plant and cost of distribu- 
tion. It is a great pity that the electric percussion- 
drills, which are such favourites in the mines of the 
west, did not get a trial on the subway, which 
offered an excellent opportunity for a series of com- 
parative experimental tests. There is just some 
little hope that it may yet be used on the fourteenth 
section, work having been begun at the north 
portal of the tunnel. If so, the results will be 
interesting to the profession. 

Nearly all the work of the Rapid Transit road is 
being done by the ‘‘ cut-and-cover ” method, only 
a very small portion being excavated by the 
“tunnel” method. In the construction of the 
road by open trenches, the greatest difficulty 
encountered was in supporting the car-tracks of 
the trolley lines without obstructing the traffic of 
the road. The difficulty, however, was overcome 
in a manner which forms one of the main charac- 
teristics in the construction of the subway. People 
frequently complained, and often with reason, 
that many of the sub-contractors opened trenches 
indiscriminately all along the line, thus seriously 
impeding traffic and causing great inconvenience to 
ages ag Some seem to have been possessed 

y the ‘‘hurry-up” mania, when they opened 
trenches which they had afterwards to abandon for 
awhile. This is decidedly contrary to the specifi- 
cation, which prescribes that ‘‘no open excavation 
shall be maintained in front of any property for a 
period greater than thirty working days, unless the 
consent of the owner of such property shall be 
filed with the Board.” But although New York 
people talk loudly about their grievances, they 
usually finish up by subsiding into a philosophical 
leniency. 

In tunnelling, no improvements of any conse- 
quence have been introduced ; indeed, much work 
has been done in which the rules established in 
Europe twenty years ago have been utterly dis- 
regarded. On the other hand, Mr. Ira A. Shaler 
ended by adopting the European plan, when he 
found it more convenient to eank: through hard 
rock by a drift than by a heading. All the other 
contractors adopted the old way, which was rendered 
all the more dangerous by their excavating the 
whole section of the tunnel at once, the cut of the 
bench following closely on the heading. In exca- 
vating the tunnel under the Harlem River, Messrs. 
McMullen and McBean intend to try a new method 
of construction of their own devising, which seems 
very doubtful of success. The failure of their 
method is sure to retard considerably the opening 
of the road in the Borough of the Bronx, beyon 
the time fixed by the Board and accepted by the 
general contractor. 

The only machines used on the subway which 
were operated for the first time on public works 
were the cableway, with travelling electric motor of 
Mr. W. F. Brothers, and the double cableway built 
by the Rawson and Morrison Manufacturing Com- 
pany, of Boston. The Carson trenching machine, 
which found great favour, is, however, an old 
acquaintance, having been on the market some 
wenty years. 

The Rapid Transit line, owned by the city and 
built with city money, is being constructed under 
the direction of a special Board of Commissioners, 
with Mr. Alexander E. Orr as chairman, and Mr. 


William Barclay Parsons as chief engineer. The 
latter has under his superintendence the division 
and section engineers, as well as a staff of transit- 
men, levelmen, &c., all selected from the civil 
service list. The rule in the State of New York 
governing such positions requires success at compe- 
titive examinations—a fair rule when observed; 
but, unfortunately, sometimes politicians have more 
power than the results of examinations, and their 
nominees get the coveted positions. 

The Rapid Transit road is built at shallow depth 
by the ‘‘cut-and-cover” method. In _ building 
under city streets it is desirable to disturb exist- 
ing structures as little as possible. Hence the 
engineer must constantly bear in mind (1) that he 
has to rearrange the sewer system as far as it 
may be affected by the new roadway ; (2) that in 
opening the trenches he must minimise the dis- 
turbance to street traffic ; and (3) that the gas and 
water pipes, as well as the electric conduits, must 
be carefully supported during the whole period of 
construction. 

The rearrangement of the sewer system previous 
to the construction of the subway was carried out 
in a very satisfactory way, and without causing any 
disturbance, with the exception of that due to the 
opening of narrow trenches along the streets. 
Although people have raised now and then a hue- 
and-cry against these trenches, it must be said that 
in very few instances have they notably interfered 
with street traffic, more especially with the opera- 
tion of trolley lines. 

From an engineering point of view the work of 
the subway is being very well carried out. The 
alignment of the steel bents is well-nigh perfect, 
the curves of the road are accurately laid out, and 
the grading exactly according to the plans. The 
centring of the tunnel-line has been determined 
with remarkable precision ; so much so that when, 
on February 19, the headings of the Central Park 
tunnel met, the discrepancy was lessthan 0.04 ft. 
This precision is remarkable when we remember 
that the heading from the shaft at 104th-street and 
Kighth-avenue was driven from a curve, and under 
the very difficult circumstances already described. 
Whenever the tunnel begins on a curve, the-error 
of centring at the meeting of the headings is liable 
to be somewhat noticeable. This, however, did 
not occur in the two parallel tunnels driven in a 
straight line under Park-avenue between 34th- 
and 41st-streets. The headings of the west side 
tunnel met on the last day of February, and those 
of the east side on March 13, the departure from 
each coincidence being 0.028 ft. and 0.025 ft. 
respectively, giving smaller errors in long tunnels 
driven on a straight line than on a short one driven 
from a curve. 

The present route of the subway has been sub- 
jected to some criticism, for the following reasons : 
1. Because a rapid transit road must offer rapid 
communication between its terminals, a condi- 
tion which requires four tracks continuous from 
one end to the other. Of the 22 miles of the 
present subway, only 54 are four-tracked, so 
that only one-fourth of the line can be con- 
sidered as providing rapid transit accommodation. 
2. Because the present route passes west of Central 
Park, where the area is small as compared with 
that of the east side. The former contains a 
population of scarcely 150,000 inhabitants, whereas 
the latter has 400,000. Moreover, when the road 
is completed, it will take more time to get down 
town from 90th-street on the east side, than from 
the terminal at 232nd-street on the west side. 
3. Because the road, as now constructed, will be 
totally inadequate to meet the demands for trans- 
portation when, in fifty years’ time, it will become 
the property of the City. At the present rate of 
increase, we may expect that the population of the 


d | boroughs of Manhattan and the Bronx will number 


1,000,000 more than to-day ; and that the increase 
in population will be in the Bronx district rather 
than on Manhattan Island, which is already very 
densely populated. 

To these objections it may be answered that the 
present subway is the first attempt made by the 
metropolis at underground transportation ; and as 
the centres of population become displaced, the 
engineering authorities of the road will know how 
to meet their wants and suit their convenience. 

In the case of the Boston Subway there were 
criticism, objections, and dire opposition. In fact, 
people wanted elevated structures and not under- 
ground railways. The Commissioners were well 








inspired when they determined to try the effect of 


a short subway under the most populous and im- 
portant business streets of the city. The experience 
pleased the Bostonians, and the result of their 
patronage was the complete evolution of, perhaps, 
the finest subway in the world at the present hour. 
So, too, in the case of New York: there is no 
doubt but the subway now in course of construc- 
tion will be liberally patronised from the outset, 
and will grow in favour so as to necessitate further 
extension and further equipment. It will be an 
easy matter to satisfy the teeming population of the 
borough of the Bronx, by splitting up the line at 
42nd-street and building a four-track subway along 
and under Lexington-avenue, which is the main 
artery of the east side. Oross-turn lines would 
follow as a matter of course, connecting the present 
with the new subway. But long before that neces- 
sity arises, the Rapid Transit Commission will have 
yielded to the popular demand for an extension of 
the line over to Brooklyn. The subway would thus 
continue from the Post Office under Broadway to 
South Ferry, from which it would pass under the 
East River over to South Brooklyn, and thence in 
the tunnel under Atlantic-avenue to the tracks of 
the Long Island Railroad. 

This matter of extension derives great importance 
from the fact that last December a company was 
incorporated, with a capital of 1,000,000 dols., 
under the title of the Pennsylvania New York 
Extension Railroad Company. The main object 
of the new company is to connect the Penn- 
sylvania system, ce Ae terminus is on the 
western shore of the Hudson River, with the 
Long Island system, which has its terminus on 
the eastern shore of the East River. The connec- 
tion between the two systems will be effected by 
means of deep tunnels under the Hudson River and 
the East River, and across Manhattan Island. Ac- 
cording to this project, New York would become a 
way-station of the great Pennsylvania Railroad. A 
Bill for the charter is now pending before the Legis- 
lature at Albany, and will probably be granted at 
an early date. The facility with which the Long 
Island Railroad Company consented to the New 
York Subway using the tunnel under Atlantic- 
avenue and its tracks indicates that there is a 
definite understanding between that company, 
and consequently also the Pennsylvania Railroad, 
with the owners and leasers of the new subway. 

A few years ago the Metropolitan Street Rail- 
way Company made itself very prominent by ab- 
sorbing, leasing, and consolidating various surface 
roads in the city. When it got control and forced 
a 999 years’ lease of the Third-avenue and Union 
Railroads, it became absolute master of the surface 
passenger traffic in the city. There isevery indica- 
tion that the Metropolitan Street Company will not 
rest satisfied with their enormous acquisitions, but 
will eventually absorb the new subway itself. But 
most astounding of all comes the news of the forma- 
tion of the Interurban Railway Company, whose 
avowed purpose is to so consolidate the car-lines of 
the principal cities, such as New York, Philadel- 
phia, Baltimore, Washington, Pittsburg, Cleveland, 
Cincinnati, Chicago, St. Louis, &c.—ina word, all 
the large cities served by the Pennsylvania Rail- 
road. This new company has already absorbed all 
the lines of the Metropolitan Street Railway Com- 
pany, and will very soon get control of the elevated 
railroads themselves. 

It must be remembered that this new company 
originated in the City of Brotherly Love, so that it 
is likely before long to merge its identity in that of 
the Pennsylvania Railroad, which in turn seems 
destined to acquire the mastery of the entire trans- 
portation system of the country. After securing 
the passenger traffic of New York and Brooklyn, 
the company is now endeavouring to divert from 
the New York Central the freight traffic to the 
shipping point. To prevent this, the New York 
Central will have to improve its system throughout 
its entire length by building an up-to-date road, 
otherwise its great competitor will capture the 
coveted’ prize, and further cripple its formidable 
rival. 

In concluding the description of the New York 
Subway, the writer wishes to say how much he has 
been indebted to the courtesy of all those from 
whom he sought information about the work which 
they were carrying on. To no one is he under 
greater obligations than to the chief engineer of 
the Rapid Transit Commission, Mr. William 
Barclay Parsons, M. Inst. C.E., and the Am. Soc. 
C.E., who on every occasien showed himself ready 





to supply plans and working drawings, as well as 
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to discuss the progress of the work. To him the 
final triumph of the Rapid Transit problem is 
mainly due. The new subway will be a lasting 
monument to his initiative, intelligence, and energy, 
of which not only the Empire city but the whole 
engineering profession may be justly proud. 





THE DESIGN AND CONSTRUCTION OF 
RAILWAY CARRIAGES IN INDIA.* 
By ©. F. Bamrorp, Assoc. M. Inst. C.E. 
(Continued from page 398.) 

Tue author having described more particularly 
the design and construction of metre-gauge carriages 
adopted on the Assam-Bengal Railway, now pro- 

s to show the practice in design, and to quote 
some of the general standard Government dimensions 
and regulations, and proposals made by its locomo- 

_ tive and carriage superintendents for the construc- 
tion of the broad and metre-gauge carriages in India. 

A standard design for the body of a first, second, 
or composite first and second-class carriage for 
5-ft. 6-in. gauge is shown in Figs. 70, 71, and 72. 
The length over the body measures 27 ft. 2 in., 
with an inside clear width of 8 ft.4} in. On each 
side of the centre of the carriage is placed a 
compartment measuring 9 ft. 2 in. in length and 
8 ft. 44 in. in width. Each compartment is cap- 
able of seating six and sleeping four first-class 
passengers; but if fitted as second-class, each com- 
partment is capable of seating nine and sleeping 
five passengers, as an extra seat with a reversible 
back is placed along the centre of the carriage, and 
this is capable of seating three passengers. The seats 
are 2 ft. 2 in. wide, and are capable of sliding out 
to 2 ft. 7 in. wide. The upper berths are each 
6 ft. 74in. long by 2 ft. 2 in. wide; they are 
hinged and made to fold up against the sides of the 
carriage (Fig. 72), when this carriage is designed 
either for double first-class or double second-class. 
A sliding door, 2 ft. 6 in. wide, is provided between 
the two compartments, and this when opened 
throws the two compartments into one. Entrance 
to each compartment is made through side doors 
= on each side of the carriage, these being 

ft. 4 in. wide, and being made to open inwards. 

The total height from floor level to ceiling of the 
carriage at the side measures 6 ft. 8$in., and at 
centre 7 ft. 9 in. 

A lavatory and bath-room are provided for each 





* The previous articles appeared in our issues of 
February 21 and March 7, 14, end 28. e 
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compartment, at the extreme end of the car- 
riage. Entrance to the lavatory from the main 
compartment is made through a sliding door- 
way. Each lavatory measures 4 ft. ? in. by 
5 ft. 3in., and is provided with a tip-up wash-hand 
basin, a fall-down table, mirror, racks, &c. From 
the lavatories entrance to the bath-rooms is made 
through sliding doors. Each bath-room measures 
4 ft. fin. by 3 ft., and is provided with a cylinder 
commode similar to that already shown. The rooms 
are lined with zinc, and each has a shower bath 
above. 

Two water tanks, measuring 6 ft. by 2 ft. by 
5} ft., and containing 36 gallons each, are provided 
for each compartment, and placed at the sides of the 
carriage between the roof and ceiling-case boarding 
(see cross-section, Fig. 72). 

Some engineers prefer doors opening inwards, 
while others prefer them opening outwards. For 
this country (India) it has been decided that inside 
doors are ne , because, first, with a 9-ft. body 
the door, if opening outwards, can be only 2 ft. wide 
with safety, giving a clear opening of about 1ft. 10 in., 
not sufficient for the luggage or convenience of first 
and second-class passengers. Any door outside this 
dimension would not be safe, and against Govern- 
ment rules ; besides, at stations with only 6 ft. be- 
tween tracks, it could not be opened with a train 
on the next line. 

The following detail in the design of seating 
arrangement has often been discussed — namely, 
sliding v. chair-seats. Chair-seats are no doubt in 
some respects convenient in converting a seat into 
a chair, and also that they allow of a folding table 
being placed between. In Bengal and the Punjaub 
they were tried years ago, and abandoned. One 
great disadvantage is that the space under the seat 
cannot conveniently be used for luggage ; another, 
that when used as a bed the seat cannot be widened 
by sliding out—a great convenience with the sliding, 
seat adopted on most railways, to invalids and stout 
persons. If the fixed seat is made wide enough for 
a bed, it is too wide for a seat; and when used as 
a bed, ridges of the separate cushions make it un- 
comfortable, unless a mattress is used. The sliding- 
seat has therefore been generally adopted for the 
5-ft. 6-in. gauge. There is no doubt that the 
general number of passengers prefer the chair-seat 
when travelling on short distances. These seats, 
therefore, would be admirably suited for local and 
suburban traflic. 

With regard to the arrangement of Venetian 
shutters and windows, some superintendents place 
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the shutter inside and the glass outside; some 
reverse this; some slide the shutter up and the 
glass down, to open them, or vice versd ; some put 
both up, or both down. 

The general requirement in regard to this matter 
is that, when the window is closed, there shall be 
no opening in the waist rail outside the window for 
rain water to fall down between the outside panel 
and inner casing. Again, when a carriage is empty, 
the glass window should be closed to keep out dust 
and possible rain, and the shutter should be capable 
of being closed outside the window, to avoid the 
breakage of the glass from stones thrown at the 
train. If the former requirement is complied with 
in a carriage in which both the window and the 
shutter are lowered when opened, it is impossible to 
comply with the second, as the venetian would be 
inside. This arrangement with the venetian inside has 
the additional drawback that if it starts to rain while 
the venetian is closed, and a passenger wishes to 
close the window, he must open the venetian before 
he is able to carry out this intention, and his bed- 
ding is likely to be well soaked before he is finished. 
Both requirements can be met by sliding the shutter 
and window up, but this is uncomfortable for a pas- 
senger in the top berth in hot weather, as all ven- 
tilation is stopped by the glass. From the above it 
would appear that the correct practice is to place 
the shutter outside and slide it upwards to open it, 
and put the glass window inside and slide it down- 
wards to open it: this method allows for a much 
stronger waist rail. 

Table showing Third-Class Accommodation provided by 

Indian Ratlways before Present Government Regulations 

came into Force. 














Width of | Floor os 
Name of Railway. Seat per | Space per Carriage per 
Passenger. | Passenger.| Passenger. 
in. sq. ft. | cubic feet 
Sind, Pupjaub, and Delhi 20.4 3.77 27 
East Indian + ~~ 20.4 3.82 26.77 
Burma... "4 én 19.5 3.87 23,25 
Oudh and Rohilkund .. 20.4 3.61 22.83 
Wardha coal ‘ oo 17 3 32 20 30 
Mysore (ambulance) 21 3.5 21 
» (ordinary) 18.4 3.37 21 
Cawnpore-Achnera 19.5 3.57 22.2 
Rohilkund and Kumaun 19 374 25.5 
As.am oe * ‘eo 18 4.54 BL5 
Dacca 19.6 3.6 23.6 
Tirhoot . ae 19.6 36 23.6 
Northern Bengal <5 a 19.6 3.6 23.6 
Great Indian Peninsula --| 20.0 3.92 26.2 
Bombay - Baroda, and Central 
India... * os me ey | 4 30 21.9 
Bhavnagar Gondal 8 A 3.28 21.30 
Southern Mahratta --| 19.6 3.62 24.37 
Rajputana Malwa 16.75 3.00 20.16 
Eastern Bengal .. 20.4 3 82 27.69 
Nagpur Chattisgarh .. oo} 17.8 3.58 23.21 
Bengal and North-Western ..| 19.0 3.74 25.6 0 
Punjaub Northern ..  ..| 20.0 3.82 27.80 
Madras... é i |. gam 3.7 26 
South Indian (six-wheeled) ..| 18.1 8.54 22.42 
»» (ordinary) oo] ae 3.73 23.83 
Were fa ae ss | 20.4 4.02 28.1 








Notr.—The width of seat is the width which each passenger 
occupies in aseat, and which determines the number of passengers 
seated side by side in a given length of seat. By the depth is 
meant the measurement from the front of the seat to its back. 

The third-class carriage for this 5-ft. 6-in. gauge 
(shown in Figs. 73 to 75) is an approved design 
submitted by the Locomotive and Carriage Super- 
intendents, Committee for India, and designed for 
a 27-{t. underframe. The length over the body mea- 
sures 27 ft. 6 in. and the width is 9 ft. (outside) ; 
the body is divided into six lateral compartments, 
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BODY OF THIRD-CLASS CARRIAGE FOR INDIAN STANDARD-GAUGE RAILWAYS. 
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each measuring 8 ft. 7 in. by 4 ft. 6in. The doors 
are 1 ft. 11 in. wide, and are placed on each side of 
the carriage and made to open outwards. The par- 
tition walls are lattice, made up of wood, strong 
wire, or iron bars. One lamp is provided to serve 
three compartments. 

The doors are fitted with glass windows, and they 
also have sliding frames with fixed louvres. 

The total height from floor level to ceiling at 
the sides is 6 ft. 8} in.; and at the centre, 7 ft. 9 in. 

The passage-way between the seats measures 
1 ft. 6 in., and it is 1 ft. 6 in. from the edge of the 
seat to the centre of the partition wall. Each com- 
partment is capable of seating ten passengers, which 
allows a seating width of 19} in. for each person. 
Many railways increase the space 20 to 25 per cent. 
in the hot weather, by the adoption of fewer pas- 
sengers to a given bench. The minimum width 
adopted by the Board of Trade in England is 18 in. 

The Table on the opposite page shows approxi- 
mately what was allowed by the different Indian 
railways for the width of seat, floor area, and cubic 
feet of space for each third-class — before 
standard minimum sizes had been fixed upon by the 
Government of India. 

In 1896 the Government of India ruled that the 
minimum accommodation to be provided in all 
third-class carriage stocks, of both the standard and 
metre gauge, should in future be : 


Width of seat per passenger... ‘ 19.5 in, 
Area of floor ,. ss 4% .. 3.568q. fb. 
Cubic contents of carriage ... 25 cub. fo. 


and that for all former third-class passenger car- 
riages or stock already in use the minimum accom- 
modation should be : 


Width of seat per passenger... —... 18 in. 

Floor area per passenger 3.3 sq. fb. 

Cubic contents of carriage ... 25 cub. fb, 
(To be continued.) 








THE BORDEAUX NEW RAILWAY 
STATION. 

THE town of Bordeaux is one of the important 
railway centres in France. It forms the terminus 
of three different systems: the South of France 
Railways, which extend over the whole district 
north of the Pyrenees, from the Bay of Biscay to 
the Mediterranean ; the Orléans Railways, the main 
line of which connects Paris with Bordeaux ; and 
the State Railways, which work part of the traffic 
over the west and south-west departments of France, 
and have also a line from Paris to Bordeaux. 

Each of these systems has a separate terminal 
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especially those passengers who arrived by the 
Orléans and the State Railways, ‘‘en route” for 
towns on the South of France Railways, or for the 
numerous holiday resorts in the Pyrenees, had long 
felt the inconvenience of changing from one station 
to the other at Bordeaux and the want of a central 
station, with direct connections by rail between 
the three systems. 

Seeing that the South of France Railways work 
most of the traffic at Bordeaux, and that they 
owned in the town tracts of land in a suitable posi- 
tion for the purpose in view, the laying down of 
the central railway station was finally ascribed to 
them. At the present time most of the long-dis- 
tance trains of the Orléans Company and of the 
State Railways start from the new station at Bor- 
deaux. 

The former Bordeaux-Saint-Jean terminus of 
the South of France Railway Company had long 
become insufficient for the traffic, and had been 
enlarged at different intervals by the addition of 
wooden structures. These were far from being 
ornamental, and soon proved inadequate. The 
lines and platforms were not covered by a marquee 
ora ek reof, and the station formed two inde- 
pendent buildings, with separate arrival and de- 
parture platforms at a distance from each other. 

The new station is shown in Figs. 1 to 4 of our 
two-page plate, and the plan, Fig. 5, on page 478. 
It has been built on a square in the town, and 
access is had to it by a wide avenue and numerous 
tramway lines. The station has a frontage of 
985 ft., and consists of two main buildings sepa- 
rated by a central pavilion. Its most interesting 
feature is the glazed station hall, which extends 
in the rear over the whole length of the station 
and covers the various lines and platforms. 

The main building on the left-hand side of the 
central pavilion in view Fig. 3 gives access to the 
departure platforms. It contains a large entrance 
hall divided into ticket and luggage oflices, waiting- 
rooms, refreshment-rooms, and post and telegraph 
offices. The left-hand wing of the ballding fovms 
the terminus hotel. 

The central pavilion contains the station-master’s 
offices and those of the inspectors and clerks. The 
building on the right-hand side of this pavilion 
aon access to the arrival platforms, and contains a 
arge hall, with waiting-room, which can be used 
as a reception-room and a luggage-office. 

Psy whole construction is of a good architectural 
effect. 
All the foundations were executed in protected 


CROSS SECTION A.B. END VIEW 

rests on a bed of sand, with the interposition of a 
layer of concrete ; this is at an average depth of 
11 ft. 10 in. The sub-soil under the departure 
section had not sufficient resistance, and for this 
section the foundations had to be sunk down to the 
rock, to a depth of 24 ft. 7 in. They are formed of 
isolated pillars, which rest on the rock strata. 
The whole of the foundation masonry is built of 
hard quarry-stone, with hydraulic lime, and is 
crowned with freestone. e construction was 
carried out under difficulties, partly on the spot of 
the old arrival station, and it had to be interrupted 
at intervals in order not to interfere with the traffic. 

The station and the various platforms are in 
communication by three subways, two of which 
open out on the arrival and departure sections re- 
spectively, the third communicating with the 
refreshment-rooms. The subways are 13 ft. 2 in. 
wide and 7 ft. 3 in. in minimum height, and access 
is had to them through steps 8 ft. 3 in. in width. 
The subways are cut in pervious ground, and 
anew means had to be taken against infiltrations. 

he side walls under the railway lines and the 
flooring are covered with cement concrete; the 
other parts of the side walls are covered with 
hydraulic cement mortar. The whole surface of 
the walls is lined with glazed tiles. The vault is 
strengthened by double T bars and by built-up 
girders under the railway tracks. 

The glazed roof of the station hall over the plat- 
forms covers an area of 186,325 square feet.. This 
is shown in process of erection in Fig. 3. In one 
of our next issues we shall give a description and 
tracings of this hall. 


(Fo be continued.) 





RAILWAY COMPANIES AND THE 
FACTORY ACT, 1901. 

THE new Factory Act, which came into force on 
the first day of the present year, bids fair to rival 
the Workmen’s Compensation Act, 1897, in the 
number of problems which it can furnish for solu- 
tion. As already pointed out in these columns,* 
the Act amends as well as codifies the previous 
law. Difficulties which have already been dis- 
covered seem to show that the supposed amend- 
ments have not covered up all the pitfalls which 
endangered a search through the older statutes. 

This very important and apparently very simple 
uestion has arisen: Is a pe.» a factory within 
the meaning of the Act? At first sight, one would 
immediately say that no dictionary ever suggested 
such a thing; but for the interpretation of the 
word ‘‘factory” the Act is its own dictionary. 
By Section 106 it is provided that where any line 
or siding not being part of a railway within the 
meaning of the Railway Employment (Prevention 
of Accidents) Act, 1900, is used in connection with 
a factory or a workshop, or with any place to which 
the provisions of this Act are applied, all the more 
important provisions of the Act—-e.g., those relating 
to dangerous machines and trades, accidents, powers 
of inspectors, and fines in case of death or injury— 
are to have effect as if the line or siding in question 
were part of the factory or workshop. No provision 
of this kind appeared in any of the older factory 
Acts. 

To find what ‘‘lines or sidin 
in this section, reference must 


” are included 
made to Sec- 


trenches, which drained into draining-wells dug out-| tion 16 of the Railway Employment (Prevention of 








side the area of the workings. The foundations of 





station at Bordeaux, and the travelling public, 


the arrival section form a continuous wall, which 


* See EnoingzEeRIne, December 13, 1901, page 795. 
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Accidents) Act, 1900, by which the expression 
‘* railway,” as used in that Act, means any railway 
used for the purposes of public traffic, whether 
passengers, goods, or other traffic, and includes any 
works of the railway company connected with the 
railway. Upon reading this exhaustive definition, 
one is at a loss to say what part of any railway com- 
pany’s undertaking is excluded from it. Thus 
railway companies are not infrequently proprietors 
of docks and wharves, and they often maintain 
warehouses and collecting stations, which are far 
removed from their lines of railway. 

It is presumed, however, that the ‘‘lines or 
sidings” referred to in the section include all 
private lines or sidings used, for instance, by a 
dock company or a colliery company for their own 
purposes. These would, it is submitted, come 
within the Factory Act.- On the other hand, any 
lines or sidings used by the railway company for 
the purpose of access to a dock or wharf of their 
own would presumably be used for public traffic, 
and would therefore be excluded from the opera- 
tion of the Factory Act, 1900. A fortiori, the main 
lines used for passenger and goods traffic must be 
also excluded. But what of the docks, wharves, 
quays, and warehouses so often and so profitably 
used in connection with the great railway systems ? 
Works of this kind, as appertaining to railways, are 
certainly not expressly excluded from the Act, 
unless they are ‘‘ works” within the meaning of 
Section 16 of the 1900 Act. 

In our view, the fact that these works are used 
in connection with a railway does not exclude them 
from the operation of the statute ; and, so far as 
they are proprietors of such-like works, or of the 
‘* lines or sidings” above referred to, railway com- 
panies must be regarded as within the pale of 
factory legislation. This seems to be clear from 
the following argument. By Section 104 of the 
new Act, the provisions above referred to—i.e, 
those relating to dangerous machines, &c.—have 
effect as if every dock, wharf, quay, and ware- 
house, and all machinery or plant used in the 
process of loading or unloading or coaling any ship 
in any dock, harbour, or canal, were included in 
the word ‘‘factory.” There is nothing in this 
section to limit the meaning of the words in 
italics. It was at one time argued that the 
term ‘‘ warehouse,” as here used, related to such 
warehouses as are situated near to water or in the 
neighbourhood of ‘‘ docks, wharves, or quays.” 
This, however, was settled in Wilmot v. Paton,* 
where it was argued that premises used for the 
purpose of breaking up old iron were a warehouse. 
Collins, M.R., said: ‘‘It was contended that no 
place could be a ‘ warehouse’ within the meaning 
of the Factory Act unless it. was contiguous to 
water, because the word ‘ warehouse’ ought to be 
construed as ejusdem generis within the words 
preceding it in the section. In my opinion there is 
nothing to deter us from holding that a place which 
is not contiguous tojwater may be a warehouse.” 

In our view, therefore, every warehouse, whether 
used for storage upon or away from the premises 
of a railway company, is a factory within the 
meaning of the Factory and Workshop Act, 1902. 

From a further consideration of the sections 
above set out, it appears that notices of accidents 
may, in some cases, have to be given both in pur- 
suance of the Railway Employment Act of 1900, 
and also under the Factory Act. It is believed, 
however, that by some arrangement made between 
the Home Office and the Board of Trade one notice 
is made sufficient in such cases. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A SPECIAL general meeting of the Institution of 
Mechanical Engineers was held on Friday last, the 
4th inst., in order to continue the adjourned dis- 
cussion on the four papers cn 

Tue Fencine or ENGings AnD MACHINERY, 
read and partly discussed at a meeting of a fort- 
night previously, as reported in our issue of 
March 28 (see page 416 ante). The President, Mr. 
W. H. Maw, occupied the Chair. 

Before opening the discussion, the President 
said that atjthe previous meeting Mr. W. F. 
Irelandt had to curtail his remarks on account 


* (1901) 17 T. L. R., 49. 

+ In our report of Mr. Ireland’s 
page 417 ante, third colamn, line 
should be ‘‘30.” 








vious remarks on 
36, the figure ‘* 230” 





of the shortness of time. He was, unfortunately, 
not able to be present that evening, but he 
had sent some notes which would be read by the 
Secretary. Mr. Ireland stated in his letter that 
at the last meeting he had dealt with the sub- 
ject in a general way, and found some little diffi- 
culty in treating it in detail. He was of opinion 
that in searching for the perfect or standard guard 
the conditions enumerated by Mr. Johnson in the 
early part of his Paper could not be much improved 
upon. The only alteration the writer would sug- 
gest would be in the third condition regarding the 
use of sheet metal. If possible, the guard should 
be made so as to permit of oiling the machine with 
the former in place. Such a condition was gene- 
rally possible when wire guards were used, and 
metal guards were sometimes provided with holes 
for the purpose. It was not always necessary to 
cover the hole ; but if this were desirable, a cover 
could be made to hinge like the cap to a keyhole. 
The guard most needed was a protection for the in- 
going side of spurwheels, belts, and pulleys. Such 
parts should almost always be protected, excepting, 
perhaps, when the speed was very low or the belts 
very light. With heavy belts and high speeds there 
was danger from the belt ora projecting rivet head, 
whilst a belt might break and fly about, an accident 
that should be guarded against by a strong and 
rigid belt-race. For fencing spur gearing a com- 
plete cover is generally the only perfect guard. The 
speaker objected to edge guards such as were illus- 
trated in Mr. Johnson’s paper, as they protected 
the point of contact from the front only, and left 
the side quite exposed—a fruitful source of acci- 
dent. Partial covers, such as Mr. Johnson and 
Mr. Platt both brought forward, were also faulty, 
inasmuch as they removed the danger from one 

int to introduce it at another, although, perhaps, 
in a less degree. In such cases there was danger 
of jamming between the wheel and the guard, the 
writer having recently investigated an accident of 
this description. This style of fencing was oftenest 
met with on the bevels of drilling machines, the 
only guard provided being frequently a plate of sheet 
iron on the ingoing side. Mr. Ireland considered 
that the type of guards illustrated in Mr. Platt’s 
paper could not be improved upon for their 
several purposes, and they embodied conditions 
sufficient to enable them to meet most cases. 
He would make an exception in regard to Fig. 8 of 
Mr. Platt’s paper.* This figure represented a par- 
tial guard to licker-in bevel-wheel and pinion for 
textile machinery. He alsoapproved of the guards 
shown by Mr. Johnson,t with the exception of 
Figs. 3, 4, 6, 8, 10, 14, 16, and 18. Referring 
again to Mr. Platt’s paper, Mr. Ireland pointed 
out that the author of the paper had men- 
tioned that extra precautions had to be taken with 
machines for Russia, owing to the more stringent 
regulations in force there, and the class of people 
to be dealt with. Some of the guards illustrated 
seemed to us in this country to be more than were 
really necessary, but Mr. Ireland considered that 
in the revisal of guards, even in this country, the 
personal equation should be eliminated as far as 
possible, and we should depend as little as was 
practicable on the intelligence or presence of mind 
of the workman. In some machines where fencing 
was difficult, the writer suggested, in place of a 
guard, a belt-striking gear accessible from all the 
working parts of the machine. In such a case, if a 
person were entangled in the machinery, he had the 
means at hand to stop or reverse it. He had, how- 
ever, recently investigated an accident where an 
experienced man had had one hand caught in such a 
machine, whilst the other hand was resting on the 
belt-shifting lever, and yet the man had not the 
presence of mind to pull the lever. Such being 
the case with a man, it was far more likely 
to occur with a woman, and the circumstance 
illustrated the importance of providing guards 
wherever practicable. He would refer to an auto- 
matic reversing gear which had recently been in- 
vented for mangles—machines that were a source 
of serious accidents. This gear came into action 
when a person’s hand or other foreign body came 
too near the point of contact of the rollers ; the 
device rendered roller accidents practically impos- 
sible. This incident illustrated what engineers 
could do when they take an interest in a subject, 





* We commence to print Mr. Platt’s paper in extenso 
in the present issue. 

+ We hope to — Mr. Johnson’s paper next week, 
when the figures here referred to will be given. 





and emphasised what the writer had said at 
the last meeting about the makers being the 
people best fitted to deal with the subject under 
discussion. He was glad that Mr. Platt empha- 
sised the advantages of pulleys without arms ; 
danger from this source could be removed by 
filling in with sheet iron. A few days previously 
he had come across a source of unnecessary danger 
in an engineering shop—a shearing machine beside a 
main passage was kept constantly running during 
the day, although only used at intervals, so 
there was danger of'a workman stumbling under 
the knives. A source of danger arose through lathes 
having a small amount of clearance between the 
fixed head-stock and the bottom edge of the spur- 
wheel at the head of the cone pulley. He had known 
turners’ hands get jammed from this cause. He 
trusted that the remarks he had made might carry 
some weight as coming from one who viewed the 
subject from a double standpoint—viz., that of the 
engineer and the inspector. 

Mr. Oscar Harmer was the next speaker. He 
stated that Mr. Johnson, at the outset of his paper, 
remarked that the Workmen’s Compensation Act of 
1899, together with the exacting requirements of 
factory inspectors, had compelled engineers to pay 
more attention to the subject of guarding machine 
tools. Doubtless the Workmen’s Compensation 
Act and the factory inspectors had caused the users 
of machine tools to look into the question of guard- 
ing them more closely, but, in the speaker’s opinion, 
the people who should look into the guarding of 
machine tools were rather the makers than the 
users. In speaking of materials, Mr. Johnson had 
mentioned that guards could be made, firstly, from 
timber. That, in the speaker’s opinion, should not 
be used as a guard at all, excepting as a fencing 
round belts of machines, such as planing machines, 
and round the cone pulleys of radial drills and other 
machines where the cone pulley was attached to 
the baseplate of the machine. Thesecond material 
was cast metal, usually iron. This, in his opinion, 
was by far the best material to be used, if the 
guards themselves were suitably designed. The third 
material was sheet metal. This the speaker con- 
sidered to be an entirely unsuitable material for 
guarding machine tools, as it was easily dented, 
knocked out of shape, the joints frequently sprung 
open, and the raw edges of the sheets were liable 
to cut the men. Hoops, rods, and bars of metal 
came next. These, in his opinion, should only be 
used for fencing such parts of machinery as the 
change gears, &c., on the headstocks of big lathes. 
Wire-work the speaker did not think made good 
guards, although Mr. Johnson, in his paper, had 
certainly shown one or two very good examples of 
machines guarded with this material. Mr. Harmer 
considered that the guarding of moving parts of 
machine tools should be considered in their design ; 
he had brought with him a number of photo- 
graphs illustrating various points he would mention. 
He considered that machines should be designed 
to receive guards for some parts; other parts 
should be arranged so that the part itself would 
form its own guard. To make this matter clear, 
he would call attention to a photograph (see Fig. 1, 

e 470), which was Be round at the meeting. 
his showed a large hexagon turret lathe ; the 
headstock of this machine was designed to receive 
the gear guards, which were of cast iron, and com- 
pletely protected the whole of the gearing. On the 
front of the lathe, immediately below the headstock, 
there would be noticed a gear-box, from which was 
taken the leader shaft for operating the screw- 
cutting mechanism of the saddle. The feed-shaft, 
for operating the sliding and surfacing motions of 
the saddle, and the sliding motion of the large turret 
slide would be seen. This gear-box was designed 
so that it formed its own guard. Another photo- 
graph (see Fig. 2, page 470) showed the inside of 
this gear-box, in which there were two sets of three 
bevel gears, and two sets of three change-feed 
gears ; the whole of these gears were very effectu- 
ally guarded by the design of the box. The saddle 
of this machine was fitted with an apron, which 
had sliding, surfacing, and screw-cutting motions, 
combined with automatic trips and interlocking 
mechanism. Another photograph indicated that 
any of the gearing in this apron was not visible. 
The inside of the apron was shown by another pho- 


tograph, which we reproduce in Fig. 3, page 470. 
From this it would be seen that the design of the 
apron itself formed a most complete guard. The 
apron on the turret slide of this machine also 
formed its own guard, Another photograph showed 
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a large turret lathe for bar work ; the gears on the 
headsteck of this machine (of which there were 
three pairs) were completely guarded, and there was 
also a guard to the chuck. The feed gearing at the 
headstock end of the machine was also completely 
guarded, and the gear box on the front of the bed 
under the headstock formed the guard for the gear- 
ing it contained. The whole of the mechanism in 
the apron of the turret slide was completely guarded 
by the apron itself ; the latter was provided with 
chasing mechanism, right and left-hand power tra- 
verse, and a quick and slow-feed motion, with inter- 
locking mechanism and trips. Another hexagon 
lathe wasillustrated by a further photograph which 
showed the machine completely guarded, as well on 
the headstock as on the gear box and change-feed 
gears, and the reduction gearing inthe apron. Mr. 
Harmer explained other devices by means of further 
photographs, one of these illustrating the apron of 
the machine last mentioned, and showing that the 
apron was designed to not only carry the gearing, 
but form its own guard. Another photograph 
showed a small capstan lathe where there was a 
guard shown for the back end of the spindle and 
the chuck-operating mechanism. There was also a 
guard for the spindle nose, and the only thing that 
could be seen going round on this machine was the 
cone pulley. The photograph which we reproduce 
in Fig. 4, page 471, showed a large vertical milling 
machine. The back gears of this machine were 
above the belt pulley on the spindle, and they were 
protected by a guard attached to the machine, and 
completely covering them. The whole of the feed 
works were carried in a box on the front, and this 
box was designed so as to carry the gears, and at 
the same time protect them. e feed motion to 
the circular table was also completely guarded. On 
this machine there was not a single gear in view, 
although on a machine provided with similar 
motions the speaker had recently counted no less 
than 27 gears in clear sight. Mr. Harmer thought 
that the photographs he had exhibited clearly indi- 
cated the points he considered should be aimed at 
in designing machine tools. Some of the guards 
illustrated by Mr. Johnson were very good, and 
some were good—although they should not have 
been necessary. In Fig. 7 of Mr. Johnson’s paper, 
showing wire guards on a radial arm drill, the guards 
for the back gearing should have been incorporated 
in the design of the machine. In the guards for car- 
riage gear, the machine should have been designed 
to have effectually protected the parts shown. Mr. 
Johnson’s Figs. 10 and 11, dealing with protection 
of driving belts, he would consider to show a very 
good form of guard. The guards shown in Figs. 14 
and 15 appeared to him to be unnecessary, as there 
was paths. no danger from the small machine illus- 
trated, of which these guards form part ; especially 
was this the case regarding the jockey pulleys and 
spindle pulley. Referring to Figs. 18 and 19, it 
scarcely appeared necessary to have provided the 
small feed pulleys with guards, and in these last 
two cases it seemed as though the owners of these 
machines have suffered from a factory inspector. 

In conclusion, Mr. Harmer thought the designers 
of machine tools in this country very rarely suffi- 
ciently covered the moving parts of the machines 
they design. Some few years ago, he said, his firm 
commenced putting on guards to a few of the 
machines they manufactured ; but now they never 
think of designing a machine tool and leaving any 
of its gearing exposed, and they would not be satis- 
fied with guarding these moving parts by wire- 
work, as they consider that a guard, to be effectual, 
should be as near as possible air-tight, so as to 
exclude dirt and dust, and, in many instances, 
chips and other large articles which would break 
parts of the gearing. 

Mr. Druitt Halpin, in speaking on the question 
of lifts, said trouble chiefly arose through minor 
details, often through doors and approaches being 
unguarded. The cages and lifting —- 
seldom led to accidents. A strong controlling gear 
for lifts like that of Mr. Ellington, descri in 
Mr. Walker’s paper, was good. He would recom- 
mend strong double doors, and a throwover catch 
should be safe. It was, however, impossible to guard 
against all contingencies, and he gave an instance 
of a woman who had opened a lift-well door by 
means of a carving knife and stepped through, 
going down four storeys; there was also danger 
through boys meddling with ropes. 

Mr. G. I. L. Blenkinsopp, of the Factory Depart- 
ment of the Home Office, said there were many 
good ideas in the illustrations shown. A former 





speaker had said that the owner of a machine had 
suffered from an overdose of factory inspector, but 
the speaker would like to know what would be the 
state of fencing of machinery had it not been for the 
factory inspector. He would be very glad if 
machine makers would properly fence their produc- 
tions, so that the factory inspectors would have less 
need to interfere. Some of the worst fenced machi- 
nery he had ever seen was to be found in engineers’ 
shops. They never seemed to learn the need of 
protection, and they neglect proper precaution. 
Cast-metal guards had been suggested for emery 
wheels; but if such a wheel were to burst, it would 
smash the cast-metal guard and create far more 
danger. In his opinion, fencing should always be 
arranged so that the attendant could carry on work 
from the outside, and the fence should be so placed 
as not to interfere with the work. 

Mr. Orcutt next read some extracts from an 
American report issued by the United States Labour 
Bureau and commenting on German laws. He 
would say by way of preface that the Americans 
were about the worst offenders in regard to fencing 
of machinery, and they did not pay much attention 
to safety devices as a protection against personal 
injury. In one case referred to in the American 
report it was stated that all the extra fencing and 
guards which had been applied produced no de- 
crease in the number of accidents. The application 
of safety devices seemed to make the men careless. 
Another part of the report stated that when all had 
been done that could be done, the rate of accidents 
still continued the same, the men becoming careless 
as the care taken to protect them increased. The 
mechanical factor, Mr. Orcutt considered, was not 
more important than the human factor. He was of 
opinion that machine tools could hardly be guarded 
too much ; but with wood-working machinery the 
case was different, for it was not possible to get 
the work into a machine so guarded. Government 
inspectors could not all be. engineers, but they 
would inspect and they would legislate. The 
remedy was plain. If engineers had attended to 
the guarding of machinery years ago, they would 
have been better off, and much the same thing 
might be said with regard to the sanitary fittings 
of workshops and other similar matters which were 
now attracting attention. 

Mr. H. C. D. Fearon, of the Factory Depart- 
ment of the Home Office, said he was a factory 
inspector, whose duty it was, as referred to by the 
last speaker, to inspect. He endorsed the prin- 
cipie that it should be the maker and not the user 
of machinery who should supply guards. In regard 
to circular saw guards, there were often no riving 
knives. These should be provided, as the back of 


the saw was the most important part to guard. 


The wood would often get caught and fly back, 
thus injuring the men. The Bethnal-green wooden 
box makers used to have continual accidents before 
riving knives were fitted’; but now they were intro- 
duced, accidents were almost unknown. In regard 
to gas engines, which needed to be started by land, 
the guards should be so arranged that they would 
easily come away. If there were a small hole for 
starting, the men would be caught; but if the 
guards could be easily removed, the operator had 
plenty of room to work ; such guards might be 
made to push up like a window, or be arranged on 
the principle of the Venetian blind. A frequent 
source of accident was through things droppin 
down the well of hoists. Cages should be roofe 
to shield the men. Another cause of accident in 
connection with hoists occurred through persons 
mistaking the well door for an ordinary door. He 
had attended two inquests quite recently, in which 
persons had opened a lift-door and fallen down the 
well. Lift-doors should be painted a distinctive 
colour, or otherwise prominently marked. Some- 
times a man would leave the cage at acertain floor, 
and while he was gone the cage would be moved 
away by the grip cord being actuated from another 
floor, and when he came back he would not notice 
the cage was gone, and would step through the 
opening, falling down the well. There should be 
a gripping arrangement to clutch the starting rope 
and prevent it from being shifted while a cage was 
so left. 

Mr. Tebbutt said that in the paper by Mr. Henry 
D. Marshall a guard was shown for a shaft end pro- 
jecting beyond the bearing. This consisted of a 
sleeve of pe brass or other material which might 
be pinned to the side of the bearing by suitable 
small screws, or, if a pulley were required, the 





sleeve could be carried by a pillar. The speaker 








would suggest that the end of the shaft might 
simply be covered with a cap, which would not be 
fastened. If this were kept well oiled, a touch 
would stop it at once. This was a suggestion made 
tohim by a young factory inspector. Mr. Tebbut 
himself was interested in laundry machinery, and 
several minor accidents took place with this type 
of machinery. He found there was no danger 
from rollers so long as the surface the roller acted 
upon was stationary, for whilst the surface was 
standing the operator was able to hold back. If, 
however, two rollers were acting together, there 
was always danger of the apaeeen Ss hand or, per- 
haps, part of his clothing being drawnin. As to 
apparatus for reversing the motion of machinery 
in case of accident, he thought the idea of 
safety from such a provision was a fallacy, as the 
person caught never seemed to think to carry out 
the necessary operation. He had had one machine 
which was made to reverse, and he had had the 
pulley taken off, as it might reverse by accident, 
and someone might get their hand caught in this 
way. In regard to what had been said about 
Americans, he did not think American laundry 
machinery was very good in regard to fencing. In 
one case he had to take the guard off permanently, 
because in order to remove it it was necessary to 
pull the machinery to pieces. Guards should come 
away easily ; and one way of providing for this 
was to slot the bolt-holes so that a little loosening 
would enable the whole to be removed. He con- 
sidered German inspectors as reasonable as those of 
this country, but their Government forced them to 
demand more protection. If we in this country 
insist on an increase of paternal Government, we 
should be in the same pa: He protested 
against the theory that use an accident had 
once happened that legislation s hould be put in 
operation to prevent such an accident ever happen- 
ing again. tt seemed now that if any mishap 
occurred, people immediately cried out for an Act 
of Parliament, the exception being in their own 
case. People seemed to want Government protec- 
tion against every possible misfortune, unless it 
touched their own pockets. 

Mr. Schonheyder referred to the safety turning 
gear illustrated in Mr. Marshall’s paper. In this 
arrangement a tooth pinion ongag with a rack on 
the flywheel rim, this pinion being operated by a 
handle through the medium of a worm and worm- 
wheel. It was loose on theshaft, and had a ratchet 
engagement, so that it would run free when the 
engine started until thrown out of gear bya lever 
shown in the illustration in the paper. The 
speaker would suggest in place of a feather a coarse 
ened, so that the pinion would be automatically 
thrown out of gear. Speaking on Mr. Walker's 

per, he would ask whether an arrangement he 
had seen fitted for lifts was still in use. This con- 
sisted of a portion of every floor being cut away so 
that it a turn up, there being a similar flap on 
the hoist itself ; this would prevent a person being 
nipped between the floor and the cage bottom. 
He would also like to know from the author whether 
railway hoists were passed by the Board of Trade 
before they could be used, just as signals were on 
railways. He had known of one accident to a 
railway hoist through faulty design. The weigh- 
shaft a factor of safety of 3, but as it was bent 
alternately in different directions, the margin 
allowed was absurd. 

The President here stated that a number of 


lantern slides illustrating various arrangements of ' 


guards for machinery had been sent by Mr. Crab- 
tree, of Manchester. Slides were then thrown on 
the screen, and the notes describing them were 
read by the Secretary. They referred almost en- 
tirely to details of pestention for cotton-spinning 
machinery ; and as they will be reproduced in the 
Transactions, they will form a most valuable guide 
to those interested in this class of machinery. 
Without the aid of the illustrations it would not be 
possible to give an idea of the various arrangements. 
Mr. Vernon, of Coventry, who spoke next, said 
that a great part of the gear in the photographs 
thus shown was uncovered. He, however, wi 
to speak on the subject of machine tools. He 
considered that guards should form essential 
of the machine: Firstly, because when supplied by 
the makers they were neater in ps prin, 
secondly, they were more effective ; and thirdly, 
they were less likely to form an inconvenience 
to the user, the latter consideration being the most 
important. Guards should, however, fulfil other 
purposes than protection against accident, They 
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should be efficient to keep out dust and dirt, and 
he did not see how wire guards could do this. Mr. 
Johnson had said that wire guards could be swung 
out of the way upon hinges for purposes of clean- 
ing; but if guards were made to keep away dirt, 
that would not be necessary, as thé parts they 
covered would not need to be cleaned. Another 
objection to movable guards was that they would 
be out of the way when the operator was changing 
the machinery, and that was the most dangerous 
time. Guards should be so designed that it would 
not be necessary to remove them when changes 
were being made. In the change gear of lathes, 
for instance, the alteration could be made from 
outside. Guards could be also made to serve as oil 
baths. This was good for high-speed gearing, and 
prevented the oil from flying about. ire guards 


would not do this. Such guards might be con- | 
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on machinery as was necessary. Spur or bevel 
wheels should be guarded, so that the attendant’s 
hands might not get drawn in. The protection, 
however, should be very thoroughly carried out, as 
people would insist on putting their hands where 
they ought not to be put in a most remarkable 
manner. There were cases in which guards must 
necessarily be taken off in the case of printing 
operations to change the machinery ; but when the 
work was once set, the guards should be in position 
to protect operators from the working parts. He 
admired the way in which cotton machinery was 
protected, as described in Mr. Platt’s paper, and he 
thought the printing machine makers would do 
well to follow the example thus set them. Ger- 
man and French printing machinery was better 
protected than the English, and he would advocate 








making the protection in this country as effective 


t 


| protection. In regard to circular saws for wood, 
e considered that the guards supplied by makers 
were, as a rule, not as good as those made by the 
| workmen themselves. e had had an accident with 
a circular saw, and had a guard purchased at the 
expense of 10/., but it was not satisfactory. The 
| factory inspector had suggested a guard made from 
a piece of split — pipe. The cost was 30s., 
and it answered much better. 
Mr. D. Carnegie said that unless a guard was pro- 
_perly constructed there might be danger from its 
use. Ifthe protection appliance were difficult to 
fix, it would be left off altogether after the machine 
had been oiled. If, however, it remained in place, 
oiling would be neglected, and there would be 
danger of seizing of the moving parts. Wire-guards 
/were mostly unsuitable. Many accidents arose 
| through chips flying off the work into the operator's 
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venient to add to old machinery, but the present 
tendency was for makers to supply guards with the 
machinery. 

The President, referring to the remark made that 
guards should not be removed when changing ma- 
chinery, said that was one of the most difficult 
things to compass in regard to printing machinery. 
In some types of such machinery certain guards 
had often to be removed when ‘‘ making ready” a 
machine, and there was a difficulty in securing that 
they should be properly replaced before the ma- 
chine was s He saw Mr. Powrie, who had 
had large experience in printing machinery, was 
present, and he would be glad to know if he could 
say anything on the subject. 

. Powrie, in response, said he had not intended 
to speak. In the business with which he was con- 





nected they endeavoured to put as much protection 


as possible. He did not think engineers should 
find fault with the Legislature in passing Acts 
for the protection of machinery, because the 
safest types would win the approbation of pur- 
chasers, and manufacturers would therefore profit 
in the end. 

Mr. Bell said it was interesting to hear two 
machine-tool makers say that they were the persons 
to supply protective appliances for the machinery 
they supplied, but it seemed to him that they were 
thinking more of the machines than of the men. 
He was of opinion that machines should be made, to 
use a most expressive term he had lately come 
across, “fool proof.” One speaker had said that 
there should be a wedge, worked by a hinged bar, 
to grip the hand rope of a lift. He would point 
out, however, that if there were much wear, the 
wedge would soon clear, and there would be no 





eye. In one shop to which he made reference there 
were 500 machines, and in one year there were 102 
accidents. Most of these were slight, and 46 of 
these were due to chips —o the eye. Men 
would often introduce a piece of leather to mask 
the cutting tools. Men might wear goggles as a 
protection, but it was found impossible to persuade 
them to doso continuously. A good many accidents 
occurred from carriers on lathes, a few through 
coat sleeves being caught. There should be a guard 
projecting over the face-plate. Accidents also arose 
from men slipping on the floor plates round the 
machines. They would also jamb their fingers 
between the dogs on the chuck and the tool-rest ; 
carelessness was, indeed, the great source of acci- 
dents. He had known within a short time six 
accidents to happen through the arms or other 
parts of the body coming in contaet with the point 
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of a cutting tool when introducing work into the 
machine. 

Mr. Stevens, referring to Mr. Walker’s paper on 
lifts, said that accidents affect the owner, the user, 
and the maker, the two former suffering directly 
and the latter in reputation. If there were more 
care in working, there would be fewer accidents. 
He held that there should be one man to work the 
lift, if possible, and it should not be possible for one 
man below to take the cage away. He considered 
the bar-gripper a good precaution, and it should be 
used in conjunction with the automatic clutch on 
the cage door. 

Another speaker also said there should be one 
man for the lift, but a device should be provided to 





lifts, that was not necessary ; but some lifts which 
are used by the public had been submitted to the 
department, though the step was not compulsory. 
The majority of accidents were through the care- 
lessness of workmen or passengers, sometimes 
through taking the well door for the door of a room. 
This source of danger could be done away with by 
making the doors so that they would not open 
when the cage was not at the corresponding floor. 
It was a question how far safety should be ensured, 
either by automatic devices or by depending on 
the attendant. His view was not to put trust 
entirely in automatic arrangements, but to put 
appliances that would make the attendant do some- 
thing before the cage could be used, such as the 




















Fic. 4. Mitiine Macaine,= py Messrs. 


indicate when the door at the top of the lift was 
open. He referred to accidents through men get- 
ting out of the lift whilst in motion, and advocated 
that there should be an automatic device to shut 
the door as the cage went up. 

The President said that the time had grown so 
late he must ask the authors to reply. Mr. Mar- 
shall could not be present that evening, neither 
was Mr. Walker able to be at the meeting. Mr. 
Harmsworth would, however, reply for the latter. 

Mr. Harmsworth, in response, said that there 
was not much to reply to. One speaker, at a pre- 
vious meeting, had said that Mr. Walker had sug- 
gested that the doors should not be self-closing. 
What Mr. Walker had really done was to point to 
the danger of a man being swept in by closing hinged 
doors. But this the sliding door, it had been sug- 
gested, would not do. He had been asked about the 
hinged flap. That was still used in continuous 
moving lifts, but it was not often seen with cage 
lifts. As to the Board of ‘Trade passing railway 
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closing of doors before the lift could be started ; 
but he would not make the operation of shutting 
the door start the lift. 

Mr. Storey, representing Mr. Johnson, admitted 
that the stud on the revolving shaft, which had 
been criticised by one speaker at the early part 
of the previous evening’s discussion, was bad ; it 
ought not to have appeared in the paper or have 
been put on the machine. It was introduced by a 
workman after the machine was made. In regard to 
the question of cast-iron or wire-work for protection, 
no doubt Mr. Harmer was right in what he said, and 
that cast-iron was better than wire. If, however, 
tools were sent out by makers unguarded, it was 
hardly to be expected that users would go to the 
trouble and expense of providing patterns for cast- 
iron guards, which, in a large works, might cost 
hundreds of pounds, whilst the wire-work was 
simple and cheap. If a large number of similar 
machines were made, the expense of patterns would 
be trifling. One speaker objected to facility for 


moving guards ; but it must be remembered that if 
the workman had to go to some trouble to unscrew 
a protected apparatus, he would leave the protec- 
tion off altogether. The speaker held that the guard 
should swing back easily, or it would not be there 
when wanted. One factory inspector had ordered 
him to make a gas engine so that it would not re- 
quire to be started by the wheel. This he did by 
an arrangement such as that on a bicycle free wheel, 
so that the engine could be started and the handle 
left in the hands of the operator. A diagram 
illustrating this arrangement was exhibited. 

The President, in bringing the discussion to a 
close, said that the remarks of other members might 
be sent in to be included in the Transactions. He 
hoped that the bringing together of factory in- 
spectors and members would do good, and would 
lead to the advancement of the subject which had 
been before the Institution during the last two 
meetings. 

Before members dispersed, Mr. C. W. Hoare, of 
the Home Office, said that he would like to convey 
to the Institution, on behalf of factory inspectors, 
their thanks for the opportunity that had been 
afforded to them of expressing their views, and 
also of hearing the opinions of so important a body 
of engineers on the subject of fencing machinery. 

The next meeting will be held on Friday next, 
April 18, when a paper on ‘The Standardisation 
of Pipe Flanges and Flange Fittings” will be read 
by Mr. Robert E. Atkinson. The anniversary 
dinner of the Institution will take place on Thurs- 
day next, the 17th inst., at the Hotel Cecil. 





79-IN. DOUBLE DRIVING-WHEEL LATHE. 

WE illustrate on page 463 a driving-wheel lathe, 
constructed at the works of ‘the Niles-Bement-Pond 
Company, Philadelphia. The tool will turn wheels up 
to 79 in. in diameter over the treads. As shown, one 
of the headstocks can be traversed along the bed so as 
to suit axles of different lengths. The greatest length 
of axle admissible is 9 ft. The bed of the machine 
measures 18 ft. 3 in. in length by 5 ft. 4 in. in width. 
The face-plate spindles are all 11 in. in. diameter, and 
run in adjustable bearin These main spindles are 

rovided with internal sliding spindles, 7 in. in 

iameter, with a sufficient range of adjustment to 
allow driving wheels to be slung with outside crank- 
pins in place. The main driving shaft is of steel, and 
measures 43 in. in diameter. It is provided with two 
sliding pinions engaging with the two face-plates at 
the circumference, and either of these can be thrown 
in or out of gear independently of the other. An 
electric: motor, mounted as shown, is used for driving 
the, lathe. This is of 10 horse-power, and the trans- 
mission gearing used permits of one face-plate being 
driven at ten different rates of speed and the other 
at five. There is a single quartering attachment placed 
on the back of the sliding-head and driven by a separate 
24 horse-power attached motor. The tool-posts swivel 
at their base, and have compound slide-rests and power 
feeds in all directions by ratchets and chain, operated 
from the shaft in front of the bed, which is now the 
makers’ usual construction for this style of lathe. The 
total weight of the tool is about 48,100 lb. 
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Carr BrETON AND Nova Scortta.—I6 is 
nect Cape Breton with the mainland of 
bridge over the Strait of Canso will 
from Cape Porcupine, on the Nova tia side, to near 
MeMillan’s Point, Ports Hastings. The which is 
expected to be adopted provides for an 1800.ft. cantilever 
bridge, with two piers in 80 ft. of water. There would 
be approaches of 1070 fb. and 300 ft. of trestlework on 
either side. The proposed bridge carry two lines 
of rails, as well as wide carriage roads on each side. The 
bridge would be 150 ft. above high-water mark. The 
cost is estimated at 4,500,000 dols. 





Tue InstrrvTIon oF Crvi. ENGINEERS: MEETING OF 
SrupEnts.—At a meeting of students of the Institution 
of Civil Engineers, held on Friday evening, _ 4, Mr. 
Basil Mott, M. Inst. O.E., in the chair, Mr. L. G. 
Crawford, Stud. Inst. C.E.. read a paper on ‘*‘ Compressed 
Air and its Applications,” of which the following is an 
abstract: In this paper the author investigates the theories 
which govern the design of comp -air plant, indi- 
cating the advantages which result from the use of multiple- 
stage compressors, and the economies effected by reheat- 
ing. Detailed descriptions are given of the D’Auria, 
Taylor, and ‘‘ Boreas” air-compressors, and also of those 
manufactured by Messrs. George Wailes'and Oo. The 
results of some trials of the latter are given and com- 
mented upon. The author then describes the applications 
of compressed air in connection with riveting, hoisting, 
despatch and traction, subaqueous excavations, &c. In 
conclusion, the advantages to be derived from the use of 
compressed air, under certain conditions, are briefly indi- 
cated. The a the paper was followed by a dis- 
cussion, in which Messrs. H. J. Deane, E. A. Davies, 
F. H. Clough. H. E. Wimperis, and A. M. Arter, 
Studs. Inst. C.E., took part. 
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TORSIONAL VIBRATIONS OF SHAFTS.* 
By Herr L. Giimper. 


Tue resolution, by the aid of Fourier’s Theorem, of 
periodic into harmonic forces has — enabled us to 
solve a number of very important technical problems, such 
as the balancing of marine engines, the researches con- 
cerning the way in which the tangential forces of the 
engine can be rendered uniform, the problem of the 
pitching and rolling motion of ships, &c. 

The paper I have the honour to lay before you to-day 
will demonstrate again how Fourier’s Theorem helps us 
to open up a field which, as yet, has scarcely been 
accessible—namely, the study of the torsional vibrations 
of shafts. 

Historical.—So far as I am aware, Dr. Bauer, of 
Stettin,+ was the first t» point out that there are tor- 
sional vibrations in the shafts of marine engines owing 
to the periodic fluctuations, both in the tangential forces 
acting on the cranks and in the propeller resistances. 
Dr. Bauer was led to this conclusion by actually measuring 
the angular velocities of shafts. 

Professor Lorenz, of Gittingen,t has dealt with the 
matter mathematically. He does not take the propeller 
resistance into consideration, however, and hence does 
not deal with the actual conditions of the problem. 

To Frahm, of Hamburg,|| we owe a very extensive 
contribution to this problem, by experiments conducted 
with admirable care and great ingenuity. We may look 
—— with particular interest to the detailed account 
of these. 

In your country, I see in ENGINEERING, January, 1902, 
that Messrs. Julius Frith and E. H. Lamb have, in a 
paper read before the Manchester Section of the Instibu- 
tion of Electrical Engineers, drawn attention to the facb 
that vibrations may arise, especially in the shafts of 
dynamos. I do nob know how far their work has 
extended. 

System.—In order to attack the problem, we may 
imagine the system comprising engine, shaft, and pro- 
peller to be reduced to the following elements : 

1, A mass m acting on the crank radius r at the middle 
of the crankshaft. 

2. A mass M acting on the crank radius r at the middle 
of the propeller boss. 

The masses m and M have to be such that mr? and 
M ¢? represent the moments of inertia of the rotating 
masses of the engine and of the propeller respectively. 

3. The two masses m and M are preeial 4 be con- 
nected by a shaft without mass, of uniform diameter and 
of length L, measured from the middle of the crankshaft 
to the middle of the propeller boss. The shaft being 
assumed to be without mass, the angle of distortion of the 
shaft will be the same for all points of the shafo. 

Sanne of Masses.—The mass m will be composed 


0 
(a) One-third of the mass of the shaft, reduced to the 
crank radius, and reckoned from the mass centre of the 
system up to the end of the shaft on the crank side. 
Proof.—Let = be the angle of torsicn of a shaft section, 
at distance x from the centre of gravity. Since the centre 
of gravity remains at rest, when the shaft is in natural 
vibration, ¢ will increase proportionately with x, so that 
§=Ca2. Lebm, L be the masa of the shaft, and xm the 
angle measuring the distortion of the shaft at the crank 
end due to the mass acceleration of the shaft. Then 


dxX=OCmdrwria 
m 
edz 


0 
(Where Lm stands for L.M ) 
Mim 
_ cc 


= ™m & r Lm 3. 


Xm = CO, C m, w? -| 


The same value would result if we had only one mass 
my Lim on the shaft’s end defined by the equations— 


Oy. my Lam 0? Os Lom Lem = S129, my wr Ln’, 


m 
mz Lin = >. * Lun. 


This substitution is strictly correct, of course, only for 
the natural vibrations of the shaft. The above term 
be * = Lm is the distance of the centre of gravity 
from the assumed end of the shaft on the crank side, 
the corresponding distance from the boss being pat 
(Fig. 1, page 474). 

(b) The mass of the crank and crankpin reduced to the 


crank radius. _ 

(c) The rotating part of the mass of the connecting rod = 
Se a “2 where mc is the mass of! the connecting rod, 
Z its length, ¢, the distance of the mass centre of the rod 
from the crosshead, ¢, the distance between the centre of 
the crosshead pin and the centre of the rod. 

(d) A certain part of the reciprocating masses— 

=2- (a. 259) + my) 
La i l a 


where m, is the sum of the masses of crosshead, piston 
rod, and piston. 


* Paper read before the Institution of Naval Architects. 
; Begun ey der Schiffbautechnischen Gesellschaft, Vol. I. 


t Dynamik der Kurbelgetriebe, Leipzig, 1901. 
|| Verhandlungen der Geselischaft deutscher Naturfor- 
scher und Aerzte, Hamburg, 1901. 





The mass M is composed of : 

(a) Oae-third of the mass of the shaft reduced to the 
crank radius and measured from the centre of gravity of 
the system to the propeller end of the shafb. 

(b) The mass of the propeller and the boss, reduced to 
the crank radius. 

Forces Acting on the System.—On the system as sketched 
out, the following forces are acting : 

1. On the crank side acting on the crank radius : 

(a) The tangential forces resulting from the steam 
pressure on the piston. 

(b) The acceleration forces of the reciprocating parts 
under the supposition of a constant mean angular 
velocity. 

The tangential force (a) due to the steam pressure is 
composed of a constant mean force and of periodic forces. 
The mass acceleration components (b) being likewise 
periodic variables, we have means at hand to equalise the 
non-uniformity of the tangential steam force by the mass 
acceleration, and this method of restoring uniformity is, 
indeed, in general practical use. As Professor Lorenz* 
has, however, asserted that the method could not 
recommended, because the balance would be disturbed by 
any alteration of the engine speed, I should like to point 
out here that in marine engines the tangential forces of 
the steam pressure follow practically the same law as the 
mass accelerations. Both are, with close approximation, 
proportional to the square of the number of revolutions. 
A change in the speed will therefore not affect the 
balance between the two forces. 

2. On the propeller side acting on the crank radius : 

(a) A constant mean resistance corresponding to a 
constant angular velocity of the propeller. 

(b) Periodically variable forces of resistance correspond- 
ing to the variable angular velocity of the propeller. 

3. There will be distributed over the whole length of 
the shaft damping forces, due to the internal friction in 
the shaft under torsion, and proportional to the angle of 


distortion and to the velocity of distortion. These forces Th 


can be resolved into a couple of equal and opposite forces, 
acting on the crank radius at the two ends of the shaft. 

4, Further, there are acting at the two ends of the 
shaft the accelerating forces of the revolving masses m 
and M, whose intensity will depend upon 

(a) The angle a, or f, respectively, of the end sections. 

b) The frequency of the vibrations. 

he amplitudes of the forc2s will be m w? ra and 
M w? r 8 respectively. 

Fig. 3, page 474, represents this system of forces for a 
definite period. 

Analysis.—Whatever may be the law governing the 
tangential force of the engine, we can always, by the aid 
of Fourier’s Theorem, resolve this force into a constant 
mean force P, and into harmonic forces whose frequency 
will be a multiple of the number of the revolutions made 
by the engine, thus : 

P = Pm + P) cos (c, + x) + Po cos 2 (cy + x) + 
P3 cos 3 (¢3 + x) + P, cos 4 (cy + x) eoeg 
where P), Po, P;... represent the amplitudes of the 
harmonic forces, and the angles ¢), ce, cs . . . the phases 
of the harmonic forces at the moment x = 0. 

As regards the determination of the values of the P 
and c, I would refer you to Perry’s excellent ‘‘ Calculus 
for Engineers.” 

The mean force P;» being constant, there will be a con- 
stant angular velocity of the propeller, and a constant 
omae, ~ — Rs the ra t On ce — —, 

riodically variable propeller speeds and distortions o 
She shaft will result from the periodic forces. 

The forces R which are due to this varying angular 
velocity of the propeller may likewise be expressed in a 
Fourier series of the form— 

R=Rm + R) cos (41 +2) + Ry cos 2 (k2 +2) + 
R; cos 3 (k3 +a) + Ry cos 4 (ky+2) Fee e 
In this expression may also be included forces occasioned 
by external circumstances, such as shocks, the passing of 
the propeller by the hull of the ships, &c., provided they 
recur at regular periods. 

Conditions of Equilibrium.—The conditions of equi- 
librium between the forces of the engine and of the pro- 
peller demand that forces of equal frequency should be 
equal to one another—namely, 


m = Rin 
P, cos (c; + x) = R, cos (hk; + 2), 
P, cos 2 (¢g + &) = Ro cos 2 (kz + x), &e. 


Law of the Propeller Resistance.—If we disregard any 
special external influences, and assume the propeller to be 
revolving in open water, the variable resistance opposed 
oe propeller will depend exclusively upon its angular 
velocity. 

Fig. 2, p 474, is based upon Rota’s experimentst 
concerning the magnitude of the propeller thrust T for 
constant ship Bn ay and variable propeller revolutions. 
Rota’s law may be expressed by the equation— 


=-Tn+C (vx — 0.3 Um)*. 


The propeller speed vm corresponds to the condition of 
equilibrium. For this value vm, the propeller thrust is 
equal to the ship’s resistance: Tm = C . 0.72 vm?. When 
the propeller speed increases (or decreases), the ship’s 
® remaining constant—which is approximately our 
case—the propeller thrust will increase (or diminish) in 
accordance with the equation— 

AT = 2Tmd vm 
0.7 Um 
As long as the increase or decrease in 7 does not con- 


* Transactions, Institution of Naval Architects, 1900. 
+ Rota, La Vasca per l’Esperienze di Architettura 
Navale, Genova, 1898, 





stitute any considerable part of ym —as in the case in 
our problem—the increase in the thrust may be regarded 
as directly proportional to the increase in the propeller 
r) . Assuming a proportionality between the propeller 
thrust and the turning moment of the propeller, we may 
likewise consider the amplitudes of the periodic propeller 
resistance as proportional to the amplitudes of the 
periodic fluctuations in the propeller speed. 

If, therefore, wr 8 be the ps cove gy of the propeller 
ork the amplitude of the propeller resistance will ba 
rw B. 

Solution of the Problem.—To maintain equilibrium in 
the system, as indicated above, the geometric resultant 
of all the forces of the same frequency must become zero, 
since all the forces vary harmonically. This condition 
cannot be fulfilled without our knowing the phases of 
the component forces for any particular moment, 

Leb us once more, by aid of Fig. 4, review the compo- 
nent forces from this point of view. Abt the propeller 
end of the shaft there are acting on the crank radius r— 

(1) The accelerating force M w? r 8 ; 

_ (2) The propeller resistance kwr 8, which will attain 
its maximum at the moment of maximum speed ; this 
vibration lags therefore by 90 deg. behind the variable 


Mw’ rB; ; 

(3) The damping force k, wr oem e+ B 

€ 

The maximum of this component coincides with the 
maximum speed of deformation, and it will therefore lag 
by 90 deg. behind the deformation itself. 

At the engine end of the shaft there are acting on the 
crank radius r— 

( The accelerating force m w? r a. 

2) The tangential force P. 


(3) The damping force k, wr sroe te. This com- 


ponent will be equal to the corresponding force acting at 
the propeller end of the shaft, but of opposite direction. 
@ forces acting at the propeller end must at any 
moment be in equilibrium with the internal torsional 
forces in the shaft. The same holds good for the forces 
in play at the engine end of the shaft. It follows, then, 
that the resultant of the forces at the one end must be 
equal in magnitude, but of opposite sign, to the resultant 
at the other end. We thus arrive at the force polygon, 
of which Fig. 4, page 474, gives a diagram ; it explains 
the relations existing between the different components. 

Composition of the Vibration owt of Three Partial Vibra- 
tions.—The vibrations of the terminals a and f are not 
pure torsional vibrations, but are composed of three 
partial vibrations. 

(a) A torsional vibration, whose amplitude is indicated 
by the yo 4 or ¢ respectively. 

(b) A vibration of — y, which is the same for 
all the points of the shaft. 

(c) A vibration, at 90 deg. in advance of the torsional 
vibration, of amplitude A or y respectively. 

The sub-division of the vibrations « and § into these 
components is yorsyt and the magnitude of the com- 
ponents can be varied by changing the phases the angles 
» and , and ¢and ‘y respective! y interfere. 

The sum of the torsional angles 7 + ¢is, of course, nob 
variable. ‘ 

Two ways of dividing a and 8 deserve particular atten- 
tion. 

(a) There is a phase difference of 90 deg. between 7 and 
yand ¢ and ¥ respectively. In this case the resolution 
will yield the minimum value for the vibration y in 
which all the points of the shaft partake a. ; 

(b) This vibration y, which is common to all the points 
of the shaft, is supposed to be 90 deg. in advance of the 
propeller vibration 8. This is the resolution adopted in 
our calculations for reasons presently to be explained. 
I wish to emphasise once more that any other resolution 
might be applied, and that the values of a and f, and 
of 7 + ¢are not influenced by the particular choice made. 
se 4 the following equations may at once be 

uced : 


a ee 
a y=. 
Pe 
(2) cote = a. 
1 Cc 
= Py fi CN Rane Sadia La ede eee 
wee cot € ( sin €.W. ge ey, 


(4) Bo / + M*o?. sine = Cw(asin¢ + ). 
__Aine_ 

* sin (e—@) 

(6) sind = kwrB ees: Vista d 


(5) a=y¥ 


Pcosi + mw? rasin o_ 
(7) Mw?r a 
The co-efficient C expresses the ratio of the torsional 
force acting upon the shaft to the angle of torsion 
eth 
ae 
where I is the polar moment of inertia of a shaft section, 
7 ~ modulus of elasticity, and L the length of the 
shaft. 
From the equations (1) to (8) it follows that 





(9) n= 2: 8i0F | og v, 
sin € 
(10) = 8 cosp 
sin € 
kh. @ 
11 = 1: 
(11) where / °F 
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For any given value of w, the equations (1) to (11) can The angle of torsion of the two end sections of the shaft Amplitudes of Vibrations. 
be solved for a given — by hg ea a Si will be 
ibration of any Point of the ~—ihe amplitude P.(M + m) Jk + M? Number of 
ont wae Soe vinalton of a point of the shaft in the Leu Fo cake si eee Periods. Simple. Twofold. | Threefold. | Fourfold. 
distance « from the mass m will be found as the resultant Coe pei See | 
of the following vibrations : These formule are of very great practical importance. ny ‘ 
Oe : L.n-2 (+8) of The resolution of the vibrations a and 8, which we per-| __P. in kg. 1330 6650 | = 8230 2290 
(1) A vibration of the amplitude —-——~"——*" of | formed above, into a torsional vibration 7 and {, and a| ———— oe ae ake wae 
the same or opposite phase of 7. reap eye gahoer me persenn” yn aaa . 0.00696 | 0.0149 | 0.03375 | 0.00019 
(2) A vibration of the amplitude and phase of +. WwW sithet Fie. 10 heey th acrbiesta litud esr 0.00448 00808 0.0400 oonnes 
praigit ; tck-en ee Ye recognise in Fig. 10 that the maximum amplitude r - 2 L Z Ponger 
(3) A vibration of the amplitude of | of vibration does not quite coincide with the natural eg. min. eg. min. 7 — hey 
: 4 vibration period of the shaft. This coincidence, in fact, € | 46 12 64 23 pine 7 
the same or opposite phase of X._ occurs already at a slightly lower number of vibrations. ? —83 41 ail I : 4 
Example.—The internal damping forces have not been | In practice, however, the above formule will be found as. 5 we 48 " +a ee 
taken into consideration in the following calculations, as | sufficient for the calculation of the critical values of a, 8, | ——___—- 
the value k; seems indeed to be rather small in com-| and (n + ¢). We find— 


parison to the value & of the resistance of propeller. 

Hence cos # = 1, and Fig. 4 alters to Fig. 5. 

With the aid of formulz (1) to (10), we can calculate all 
vibration values for a given force of any roped 
having given the masses m and M, and the shaft dimen- 
sions when the propeller resistance k is known. = 
8, 9, 10 (page 475) illustrate the results of such calcula- 
tions for the following data : 


~ 98L om 


oo 27860 kg anit 
9 m 


r = 6lem. 

L = 6248 em. 

I = 103000 em'. 
G = 850000 "7 


em? 

Fig. 9 gives the values of the coefficient of the pro- 
peller resistance k, and Fig. 8 the periodic force P for fre- 
quencies of from 150 to 290 periods per minute, the fre- 
quency of P having been assumed to be four times the 
number of revolutions of the engine. 

Fig. 8 reproduces the force polygons for different fre- 
quencies; the same figure marks the forces M w?r B, 
mw*?ra,andkwrf8. Both the intensities and the phase 
differences of these forces change with the number of 
periods. Force and torsional vibration will be in the 
same phase for the speed 0 and forces 0; they will be in 
opposite phase, when the speed becomes = «. 

Special Case 6 = —90 Deg.—The frequency for which 
the angle 5 becomes — 90 deg. is of especial interest. In 
this case we have (compare Fig. 6, page 474.) 


mor ry _ mw r B sin € 
Mw'*ry sine.Cr(asing+p’ 
and, therefore, as 
mw rasin? = M wr B. 
Cr(m+ M)=m.M. wr, 


w=, /OUM + m) 
Vv Mm ° 
Me AS 
aes ey 

w=, /1.G(M +m) 
LrMnm ° 


Natural Vibrations.—If we imagine the whole system 
to be in free natural vibration, without any opposing 
resistance, the centre of ged of the whole system must 
remain unaffected by the vibrations of the component 
parts. Hence we may assume the shaft to be clamped at 
its centre of gravity. We then have two systems—namely, 


& mass m vibrating at the one end at the distance ——~ 





+m 
from the centre of gravity, and a mass M at the other end 


at the distance .*™ from the centre of gravity. 
M+m 


From m w? ra = Ca ra, and M wr8 = CBr, and, 
further, 





O, = —1-G_ anaog = _1:-G 
. M r2 +) Bye ge 
Mim : M+m 
results in both cases 
poe [.G@.(M +m) 
LrMm 


This w represents the angular velocity of the natural 
vibration of the system. 

We see that this value of w, corresponding to the 
natural vibration, is the same as that for which 


eg. 
Important Formule.—The vibration plotted in Fig. 6 is 
therefore composed of the following partial vibrations : 

(1) A vibration of amplitude ¥ in which all the elements 
of the shaft participate; the accelerating forces of this 
component are, at any moment, in equilibrium both with 
the damping force k w r 8, and with the force P. 

(2) A vibration exactly like free vibration of the shaft, 
unimpeded by any resistance. Whilst, however, the 
amplitude of a free vibration is indefinite, in the absence 
of any resistance, the damped vibrations in our case have 
a definite amplitude, which, as Fig. 6 indicates, will be 
for the propeller end 


+ Pe 
—mkar 
and for the engine end of the shaft 
ga VPS pa Ph-M VK + ME we 
mw m wrk 





Forced Vibrations without Damping.—Those general 
formule further enable us to deduce special formule for 
the vibrations which, in the absence of damping, would 
result under the influence of the harmonic force P. In 
that case k will be 0. 

We see from equations (2) and (3)— 

e = o = Odeg., 

and from equation (4)— 

B.Mwr =C.r (a+ 8), 
and from equation (7)— 

B.Mo®r=P+mwo' ra, 
and that: (1) the sum of all the external forces is zero; 
(2) the external forces are in equilibrium with the internal 
forces. M w?r8 and m w’ r a vibrate in opposite phases. 

As long as the number of periods is less than the 
natural frequency, P will vibrate in phase with mw? ra; 
when the natural frequency is exceeded, P will pass over 
to the contrary phase. 

We further deduce from those two equations— 


RE TOUT T t 
dag ee wr—-Mnwr 
fate ee 

(M+m).C.er-Mnoir 

The values of a and § have been calculated for the 
masses stated above, and the results have been marked 
on Fig. 10, page 475. 

Both 8 and a become = ©, when 


(M + m). Cw? -Mmw! =0, 
that is, when— 


a C(M + m) 
ae / Mm 


i.e., for the number of periods corresponding to the 
natural vibration of the shaft. 

The angle § alters suddenly from 0 deg. to 180 deg. 
by passing the frequency of natural vibrations (Fig. 9, 
page 475.) 

Vibration of the Mass Centre.—Some further interest- 
ing conclusions concerning the vibration of the mass 
centre of the system may be derived from the polygon of 
forces of Fig. 5. The vibration of the centre of gravity is 
the result of the composition of the torsional vibration 


M¢ > ™ 7 and of the vibration common to all the points 


a=>7 


M+m 
of the shaft, . 

If we trace in the polygon of forces(Fig. 5) the respective 
acceleration forces (M #2 r¢ — mw? rn) and(M + m) 
w? ry, we recognise that the resultant of these forces is 
equal and opposite to the resultant of the external forces 
P and k wr, and we further find the rule confirmed 
that, whatever the internal forces of a system, the mass 
centre will always move as if all the external forces dis- 
tributed over the system were acting at that centre. 

Solution of an Example if a Periodic Force is Given.— 
Having exemplified how the amplitudes of the vibra- 
tions can be calculated for a given force of any periodicity, 
we will now follow the course of the amplitudes durin 
one period for a definite speed, the shaft being ac 
upon by any given periodic force, 

Fig. 11, page 475., shows the resulting tangential force 
diagram of an engine which is developed in the Fourier 
series— : 

P = 34760 + 1400 cos (240 + x) + 7000 cos 2 (10 + x) 

+ 3400 cos 3 (20 + x) + 2410 cos 4 x (P in kg.). 


The engine speed is n = 70 revolutions per minute. 
Assuming that 90 per cent. only of the mean force, 
34760 kg., are taken up by the propeller, the coefficient of 
the propeller resistance will be— 


. — 2.0.9. 34760. 30 _ 


0.7.70. 3.14.61 


We will further suppose that the periodic forces are 
reduced by 5 per cent. before they enter into action at 
the crank radius, and that they are thus expressed by the 
series— 

1330 cos (240 + x) + 6650 cos 2 (10 + x) + 
3230 cos 3 (20 + x) + 2290 cos 4 x. 


The amplitudes of the vibrations can be determined in 
the manner already explained, and we thus obtain the 
Table given in the next column. 

The polygons of the forces and of the amplitudes 
7 + &, a, B, are reproduced in Fig. 7 (page 474). 

When we plot the vibrations of the separate periods 
in a rectangular system of co-ordinates, we find the re- 
sulting vibration by algebraical computation of the com- 
ponent amplitudes of that moment. Since we know the 
phase difference between each partial vibration and the 
respective force, we can also express the periodic vibra- 
tion laws algebraically in a Fourier series, 


B = 0.00946 cos (93 deg. 40 min. + x) + 0.01993 
cos 2 (107 deg. 26 min. + x) + 0.0155 cos 3 
(77 deg. 6 min. + x) + 0.002035 cos 4 
(5 deg. 4 min. + a 

a = 0.127 + 0.00696 cos (120 deg. + x) + 0.0149 
cos 2 (—13 deg. 2 min. + x) + 0.03375 
cos 3 (8 deg. 40 min. + x) + 0.00949 cos 4 


(—44 deg. + 2). ‘ 

n + ¢ = 0.127 + 0.00445 cos (229 deg. 52 min. + 2) 
+ 0.0301 cos 2 (4 deg. 38 min. + x) + 
0.0460 cos 3 (11 deg. 20 min. + x) + 0.01145 
cos 4 (—43 deg. 18 min. + 2). 

In these formule, 0.127 represents the constant angle 
of torsion between the two end sections, due to the con- 
stant tangential force of 34,760 kilogrammes. 

The curves for a, 8, and 7 + §, of Figs. 12, 13, and 14, 
should, I think, demonstrate with sufficient clearness 
how much the law of the distortion of the shaft, when 
derived dynamically, deviates from the conclusions to 
which statical considerations lead us even under condi- 
tions like those of our 7 when we have to deal 
with forced vibrations, somewhat remote, as regards their 
frequency, from the natural vibrations of the shaft. 

Before finishing this paper I may be allowed to point 
out that the same method which is here applied to pro- 
blems concerning marine engines may be used in the case 
of any other engine, especially for dynamos, for which 
we may likewise assume a proportionality between turn. 
ing moment and angular velocity. 

Conolusions.—Two rules may be laid down as self- 
evident conclusions to be drawn from these deductions, 
already stated by the above-mentioned authors. 

(1) The force with which the a acts on the shaft 
should be kept as uniform as possible. 

(2) We should avoid the continued application of revo- 
lutions of the engine which bear a simple ratio to the 
frequency of the natural vibration of the shafo. 

he following addition may, in my opinion, be made 
to these simple rules, 

(3) We should determine the possible tangential force 
diagrams for that number of revolutions likely to be 
adopted in practice which is most exposed to vibrations, 
and then ascertain, with the aid of the simple formula 
developed, whether the resulting distortions (7 + £) of 
the shaft will remain within admissible limits. 





TrauiaAn Iron Minerats.—The production of iron and 
manganese minerals in Italy in 1900 amounted to 243,980 
tons, as compared with 279,092 tons in 1899. The 243,980 
tons, representing the production of 1900, was made up 
as follows: Iron minerals, 236,549 tons; manganese 
minerals, 4356 tons; and manganiferous iron minerals, 
3075 tons. The greater parb of the Italian iron minerals 
produced in 1900 came from the Island of Elba, which 
yielded 199,828 tons. The production of iron minerals is 
increasing in Lombardy. 





CaTALoauEs.—We have received from the Houston, 
Stanwood, and Gamble Company, of Cincinnati, Ohio, 
U.S.A., @ copy of their new engine —— In this 
—_ the various engine details are illustrated and 
described with unusual completeness.—The Klein Engi- 
neering Company, Limited, of 94, Market-street, Man- 
chester, have sent us a copy of their new catalogue of 
boiler feed-pumps, as well as ‘‘ broadsheets” illustrating 
their water-cooling towers, vacuum pumps, and air com- 

ressors. We note that some of the cooling towers built 

y the ee og Boo of unusual dimensions, the plant 
supplied to the Manchester Corporation being capable of 
dealing with the water needed to condense 120,000 Ib. of 
steam per hour.—A new catalogue of laundry machinery, 
comprising washing machines, ironers, hydro-extractors, 
drying-houses, and engines, has just been issued by the 
Leicester Laundry Engineering Company, of Great 
Central-street, Leicester.—Messrs. Marr and Coulson, 
Limited, of 47, King-street, Glasgow, have issued a new 
catalogue of coal-cutting machinery. The extraordinary 
prejudice of the working collier against the “ironman” is 
still keen in many districts, but in others they are learning 
to appreciate the advantage of a lessened physical exertion 
to produce a | roe output, and ip is to be hoped from 
every point of view that this more‘rational attitude will 
become general ; but, as matters stand, only a little over 
300 machines are at work in British collieries, as against 
3125 in the States. The machinery shown in the catalogue 
under notice is driven electrically. The cutter bar used 
is tapered and fitted with cutter picks at intervals along 
its length, whilst a thread cut on it acts as a spiral con- 
veyor, removing the debris. This cutter bar oscillates as 
well as rotates, and the gears driving it are enclosed in 
an oil-tight casing. The traverse along the working face 
is automatic, a winch driven by a worm and ratchet 
gearing from the motor being used for this beapeny, The 
ratchet mechanism provides an easy means of adjusting 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Whilst steady, the market 
was very quiet last Thursday forenoon, only 4000 tons being 
dealt in. Scotch warrants were unchanged at 533. casb, 
with buyers over, while Cleveland, after being done at las» 
price—463. 114d. cash—lefo off at 46s. 104d. buyers. Cum- 
berland hematite iron was dealt in 1d. down at 59s. 5d. cash. 
In the afternoon from 5000 to 6000 tons were dealt in, the 
tone being a shade “‘off.” Scotch warrants closed 1d. 
down on the day at 52s. 11d. casb, buyers; Cleveland 
14d. down at 46s. 10d. cash, buyers; and Cumberland 
hematite iron 3d. down on the day at 59:. 3d. cash, 
buyers. The settlement prices were: Scutch, 53s. ; 
Cleveland, 463. 104d.; Cumberland hematite iron, 
593. 44d. Quiet business was done on the warrant 
market on Friday forenoon, but the tone was firm in 
sympathy with American advices. Cleveland rose 1d., 
and the sales amounted only to some 4000 or 5000 tons. 
Scotch warrants were unchanged at 523. 11d. cash buyers, 
while Cleveland was done 14d. up at 463. 114d. cash. 
Hematite iron was also dealt in 14d. up—59s. 44d. 
cash. In the afternoon from 6000 to 7000 tons changed 
hands, and the market closed steady. Scotch warrants left 
off 14d. up on the day at 533. 4d. cash buyers, Cleveland 
2d. up at 47s. cash buyers, and Cumberland hematite iron 
3d. up at 593. 6d. cash, with buyers over. The sebtle- 
ment prices were 53s., 46s. 10}d., and 593, 44d. On 
Monday forenoon the warrant market was very firm 
in response to the strong tone of the American 
advices; but business was still far from active, only 
about 7000 tons changing hands. Scotch was quoted 
54d. up at 53s. 6d. buyers, cash. There were no sellers. 
and Cleveland made 2d. per ton. In the afternoon the 
market kept steady, the sales, over 5000 tons, including 
1000 tons of Cleveland at 47s. one month, with a plant. 
The settlement prices were: 53s. 6d., 47s. 14d., and 
593. 6d. per ton. The market was very idle and dull 
on Tuesday forenoon, only 2000 tons being dealt in. 
The little business doing was confined to Cleveland, 
which dropped 14d. per ton buyers. About 7000 tons 
changed hands in the afternoon, and the settlement 
prices were 53s., 47s., and 593. 44d. per ton. To-day’s 
market showed little change, Cleveland warrant:, in the 
forenoon, changing hands at 47s. 34d. In the afternoon : 
Scotch warrants, 533. 3d.; Cleveland, 47s. 3d.; and 
Cumberland hematite iron, 593. 74d.—all cash buyers. 
The settlement prices were 533. 44d., 47s. 3d., and 59s. 4d. 
The following are the quotations for makera’ No. 1 iron: 
Clyde, 653. 6d.; Garteherrie, 66s. 6d.; Calder, 663. 6d.; 
Langloan, 703.; Summerlee, 703. 6d.; Coltness, 71s.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 663. 6d.; Shotts (shipped at 
Leith), 703. 6d.; Carron (shipped at Grangemouth), 
683. per ton. The American cables continue strong, a 
scarcity of prompt material still being a prominent factor, 
whilst ib is me that a record purchase has been made 
by the United States Steel Corporation of 300,000 tons of 
Bessemer pig iron, delivery to be made from October of 
this year to March of next year. There has again been 
some inquiry for shipment of Middlesbrough iron to the 
United States, but 1t is nob known that any business has 
been carried through. Fresh business with home and 
foreign consumers remains quiet, but there is a good de- 
mand for deliveries against current contracts. The 
number of furnaces in blast is 83—same as last week, and 
against 60 a year ago. The stock of pig iron in Messrs. 
Connal and Co ’s warrant stores stood yesterday at 53,323 
tons, against 53,333 tons the previous day, thus showing a 
reduction amounting to 10 tons. 


Finished Iron and Steel.—The new work on the Clyde 
has been received with a considerable amount of satisfac- 
tion, but it is to be borne in mind that it will take the 
better part of a year to work up, as Admiralty orders 
are proverbially slower than mercantile work. Ab 
the same time it ought to form a good back - bone 
for the future. Under the circumstances prices are not 
likely to sag very much, and they are at present steady. 
Both the United States and Canada are still buying, and 
there is a prospect of sectional material being sold to the 


United States. Already two small lots have been done. | been 


Malleable iron is quiet, but the works are managing to 
keep going, though restricted, and the hope is confidently 
expressed that before long the spring shipments will 
improve the situation. 


Sulphate of Ammoni7.—The shipments of this com- 
modity, reported for last week, amounted to a total for 
this year of 42,495 tons, being an increase to date of 6677 
tons over the shipments for the corresponding portion of 
last year. At this time last year, however, the exports 
were about 3000 tons under those of the corresponding 

riod of 1900. The market at present continues very 

rm, the demand exceeding the supply. Prices have an 
upward tendency. The prompt.value at Leith and Glas- 
gow is 11/. 16s, 9d. per ton ; it is even said that 12/. per 
ton for prompt delivery has been obtained at Glasgow, 
and 12/, 23. 6d. f.o.b. at Leish, where last week’s ship- 
ments amounted to 507 tons. 


Boring for Coal in Ayrshire.—Varying success bas 
attended the recent prospecting for coal in Ayrshire. In 
some cases coal has been found, and in other cases it has 
not been found in paying quantity. One of the most in- 
teresting, though unsuccessful, efforts to obtain coal was 
made near the village of Tarbolton. It is nearly two years 
since operations were commenced at the corner of a field 
just outside the village, and the boring rods have just been 
tinally withdrawn and the plant removed. The actual 
boring proceeded for over a year, and steam power and 
diamond borers were used. When the boring stopped, the 
borers had reached the great depth of 2100 ft., probably 
tte deepest bore ever sink in Ayrshire, or even in 





Scotland. Great variety of strata was met with, including 
the carboniferous sandstones. Coal strata were also 
struck at various depths; but not of sufficient thickness 
or value to justify putting down a shaft. Some exceed- 
ingly hard whinstones were met with, so obdurate, 
indeed, that the boring tool, making 60 revolutions a 
minute, could not get down more than an inch in a day. 
Considerable disappointment is felt in Tarbolton in the 
failure to find coal. 





Mr. Joun WHITEHEAD.—We regret to announce the 
death of Mr. John Whitehead, son of Mr. Robert White- 
head, the inventor of the Whitehead torpedo, and head 
of the works at Fiume. He expired at the age of 48 from 
an attack of peritonitis. 





Prrsonat.—Mr. J. Adams has been appointed locomo- 
tive, carriage, and wagon superintendent of the North 
Staffordshire Railway, in the room of Mr. J. Long- 
bottom, deceased. Mr. Adams is a son of Mr. W. Adams, 
C.E., late locomotive superintendent of the London and 
South-Western Railway.—Messrs. Brown, Lenox, and 
Co., have this week opened a new department at their 
Pontypridd Works for light plating, angle-iron, bridge 
work, &c., which is fitted up with the latest machinery 
for this class of work. Amongst the first orders for this 
department is a considerable quantity of light plate work 
for the Lords of the Admiralty.—Messrs. Johnson and 
Phillips, of Old Charlton, Kent, are prepared to loan their 
** Ark” lamps for Coronation illuminations. They are of 
2000 nominal candle-power, and can be fitted with pink, 
green, or ruby globes, in addition to the usual shades. 





Derpy Society or Encingers.—The last meeting of 
the present session of the Derby Society of Engineers 
was held on Thursday, the 3rd inst., with Mr. F. R. J. 
Carulla, F.R.G.S. (vice-president of the Society), in the 
chair. At the conclusion of the ordinary business of the 
meeting, Mr. F. Eveleigh, of the Midland Railway 
Locomotive Department, read a paper on tho ‘* Status of 
a Continental Engineer, as Compared with Our Own.” 
The author, having had many years’ experience abroad, 
dealt with the subject in a comprehensive manner, and in 
the course of his remarks referred at some length to the 
Continental methods of primary and secondary education, 
and the gradual building up of the mind to that point 
where the higher specific technical training could be 
successfully commenced. In so doing he compared the 
somewhat /aisser.faire system of shop pupilage in Eng- 
land, where the individual is left very much to his 
own resources and the vagaries of foremen and others, 
with the carefully thought-out and systematic curriculum 
which is practiced in the training of the young engineer 
in the higher Continental schools and colleges: where the 
resultant engineer is thoroughly conversant with every 
detail of his business, and is regarded as equal, if nob 
superior, to members of other professions. The author 
adversely criticised the method of ‘‘ cramming,” in order 
to enable individuals to pass certain examinations for 
scholarships, &c., as being productive of very little lasting 
good; and, at the same time, incidentially referred to 
the value of the army service abroad as a beneficial factor 
in educational reform, in enforcing discipline and culti- 
vating the better qualities of manhood—such as duty, 
obedience, honour, patriotism, &c. An interesting dis- 
cussion followed the reading of the paper, and a vote of 
thanks to the author terminated the proceedings. 


West ArricaN Raitways.— Mr. Fred. Shelford, 
M. Inst. C.E., delivered an address, on the evening of 
April 5, at the Royal United Service Institution, upon 
the West African Railways. The meeting was held 
under the auspices of the African Society, and the Right 
Hon. Viscount Duncannon, C.B., presided. Mr. Shelford 
showed a large number of lantern slides of the works 
in West Africa, which he mentioned amounted in all to 
about 450 miles of railways, actually constructed or in 
course of construction. Mr. Shelford contended that the 
Sierra Leone Railway, which has a gauge of 2 ft. 6 in., 
and the Lagos Railway with a gauge of 3 ft. 6 in. had 
constructed at as great a speed as was possible under 
the unfavourable circumstances of climate and unskill 
labour. The Sierra Leone Railway had been constructed 
at a speed of 6 miles a month after the first start, 
The Lagos Railway, which was a much greater work, had 
been constructed at a speed of 5 miles a month. The 
Gold Coast Railway had suffered severely from the want 
of facilities for landing, the climate, heavy forest, utterly 
inadequate supply of labour, exceptionally wet seasons, 
want of ballast, and the operations against the Ashantees. 
Each difficulty had been surmounted as it arose, and 
upon the authorisation of the extension of a short line 
from Sekondi to Tarkwa to Kumasi, labour had with 
difficulty been imported from other Colonies, and amounted 
to 12,000 men. Ona the conclusion of hostilities, and at 
the end of the wet season of 1901, the railway had pro- 
ceeded at a speed of 5 miles a month. The progress was 
now in every way satisfactory. It was the intention of 
the Government to take over the line from Sekondi to 
Adjah Bippo, a section which would serve the whole of 
the Tarkwa gold-mining companies, at the end of the year. 
Mr. Shelford, after going with some detail into some of 
the difficulties which had beset the construction of the 
Gold Coast line, referred to the cost of the West African 
Railways, which had by some people considered as 
excessive. Mr. Shelford stated that the Sierra Leone 
Railway cost 6000/. a mile, 4200/. a mile, and 3500/. a mile 
for the firat, second, and third sections respectively, the 
last section being 80 miles in length. The Lagos Railway 
had cost 7000/.a mile; and the Tarkwa-Kumasi exten- 
sion of the Gold Coast Railway, although incomplete, ap- 
veared likely to cost 6300/. a mile. 








NOTES FROM SOUTH YORKSHIRE. 
; f SHEFFIELD, Wednesday. 

Design and Erection of Bridge Structures.—Profeasor 
— presided over a meeting of the Sheffield Society 
of Engineers and Metallurgists, held on Monday evening, 
when Mr. J. Husband, A.M.1.C.E., concluded the read- 
ing of his paper on ‘‘ The Design and Erection of Bridge 
Structures.” After remarking that prior to 1850 almost 
all bridges had been constructed on temporary staging, 
Mr. Husband — out that the developments of more 
varied types of bridges had created a corresponding in- 
crease in the methods of erection. As pees of erec- 
tion on timber falsework, the centring of several impor- 
tant masony bridges was illustrated, and the operations 
at the erection of some of the recent Rhine bridges de- 
scribed. The building of the Alexander III. bridge in 
Paris was very fully dealt with and illustrated by an 
interesting series of re a ag Modern examples were 
cited of the almost exclusively French method a launch- 
ing out girders over rollers. The method of flotation was 
illustrated by references to the Britannia, Tay, and other 
bridges, and the over-hang method was illustrated, refer- 
ence being made to the building of the Niagara, St. Louis, 
and Viaur arches, and the Forth and Budapest cantilever 
bridges. Various methods of erection of ordinary sup. 

rted girder bridges by temporary conversion into canti- 
evers were next noticed, and the erection of elevated 
trestle bridges, illustrated by references to the Kiuzua, 
Rio Pecos, and Gokteik viaducts. The lecture was con- 
cluded with a short notice of bridge renewals. 


The Hull Coal Returns.—The official return relating 
to the Hull coal trade shows a further expansion of 
business both for last month and the first quarter of the 
year. The only six firms on the list which last month 
contributed 10,000 tons or more are South Yorkshire firms 
working the Barnsley thick seam. The quantity received 
at Hall last month from all sources reached 245,872 tons, 
against 211,488 tons, an increase of 34,384 tons, During the 
past quarter the weight received was 700,496 tons, as com- 
pared with 611,328 tons in the corresponding period of 1901, 
an increase of more than 89,000tons. The coastwise business 
was fairly maintained. The quantity dealt with reached 
22,941 tons, 14,380 tons of this going to London, and out 
of the 80,528 tons sent coastwise during the quarter, 
44,798 tons went to the same market. The exports during 
March totalled 73,088 tons; an increase of over 11,000 tons 
compared with the corresponding month of last year. In 
the three months of the present year 218,362 tons were 
dealt with, against 191,428 tons last year; an increase of 
26,934 tons. Increased quantities have been sent to Den- 
mark, France, Holland, and Austria. On the other 
hand, lesser quantities were sent to Germany and South 
America. The local traffic shows to the best advantage, 
only two firms ogee | adverse business returns. The 
— position on the list is still held by the Denaby and 

adeby main collieries. 

Iron and Steel.—Swedish material is in fair demand, 
but difficulty is still experienced in procuring supplies of 
Bessemer qualities. Prices are fairly well maintained. 
In the Swedish Siemens steel branch prices have for some 
months been steadily declining, and they are now lower 
than they have been since the rise in 1900. The Danne- 
mora irons maintain their values, and middle - class 
Swedish irons are also firm, owing to the decrease in the 
output. Local makers of steels report increased inquiries, 
and one —— sign is that firms who have stocks in 
South Africa have received information that they are 
being drawn upon, and consignments are being sent out 
to replenish them. The crucible steel branch is also 
improving ; some works that have been running four days 
a week, or even less, are now making five days. Gene- 
rally the outlook is regarded as more encouraging than at 
the opening of the first quarter, but the demand is still 
much below the increased means of production. 


South Yorkshire Coal Trade.—The export business con- 
tinues to expand, and the demand throughout the season is 
likely to to be fairly brisk. Some of the collieries took a 
full week’s holiday ab Easter, but all are now running 
regularly. Business on local account has been somewhat 
inactive since the resumption, but this is considered to 
only a temporary lull. Prices for hards remain largely as 


ed | before. From 8s. 9d. to 93. per ton is the prevailing price 


for contracts, 6d. per ton more being obtained on ordinary 
busiaess. Gas coal is fairly buoyant. There is little 
change to be noted in the demand for household fuel. 
On the London market there has been a reduction in 
— and some of the local collieries have revised their 
ists, lowering quotations from 6d. to 1s. per ton. This 
move, however, is not yet general, some owners still keep- 
ing to late rates. Coke is not so strong, and the demand 
for manufacturing fuel is light, rates being irregular. 





SuipsurtpiInc ComBing.—An important shipbuildin 
combination has just been brought about at Birkenhea' 
by the amalgamation of the great shipbuilding firm of 

essrs. Laird Brothers with Messrs. John Jones and 
Sons, also of Birkenhead. The latter firm has for many 
ro carried on business on the Liverpool side of the 

ersey, but a short time since they purchased land in 
Tranmere Bay, adjoining the esta ment of Messrs. 
Laird Brothers. The new concern bears the title of the 
Tranmere Development Company, Limited, and the object 
of the amalgamation is to acquire the business of Messrs. 
Jones and Co., with certain assets, including the lease of 
the shipyard at Tranmere, and an agreement for a larger 
site at the same place, both of these agreements being 
with the Mersey Docks and Harbour Board. The com: 
pany has been registered with a es of 250,000/., in 
ll, There been no initi \ issue. The 
directors are Messrs. J. M. Laird, C. Jones, J. W. P. 
Laird, R. M. Laird, and R. R. Bevis. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
market held here was pretty numerously attended, and a 
fairly cheerful tone prevailed, but the amount of business 
actually transacted was not large. Inquiries, however, 
were reported to be good both on home and foreign 
account, and a brisk spring and summer trade was 
generally predicted. Some traders opined that more 
orders from America are likely to be placed in this 
district. Abt the opening of the market the general 
quotation for early f.o.b. delivery of No. 3 g.m.b, Cleve- 
land pig iron was 47s. 3d., and throughout the day makers 
pend | firmly to that figure, but there were merchants 
who sold at 47s. -Producers—all of whom are well 
sold—were not at all anxious to secure new work, 


believing that by holding aloof for a while the 
are likely to obtain a better price. The lower quali- 
ties of Cleveland pig were steady, No. 4 foundr ing 


46s. 9d.; grey forge, 46s. 3d.; mottled, 453. 9d.; and 
white, 45s. 6d. For prompt delivery of No. 1 Cleveland 
pig the price was 48s. 9d. East Coast hematite pig-iron 
quotations were somewhat easier, owing to the fact that 
second hands had a little more to dispose of Mixed 
numbers changed hands at 563. 3d. for early delivery, and 
merchants were quite prepared to sell at that price. 
No. 1 was put at 56s. 9d., and No. 4 forge at 54s. 3d. 
Spanish ore was fairly steady, rubio being about 16s. 
ex-ship Tees. Freights Bilbao to Middlesbrough were 
fixed ab 4s, 104d. To-day the market was a little stronger, 
and rather more disposition was shown to do business, 
but quotations were not advanced. At the same time it 


was not so easy to find sellers prepared to name below ‘A 


47s. 3d. for early delivery of No. 3 Cleveland pig. 


Further Reduction in Wages.—The accountants’ certi- 
ficate showing the actual selling price of Cleveland No. 3 

ig iron for January, February, and March has just 

en issued. During the first three months of 1892 the 
selling price has been 44s. 0.13d. per ton. This figure 
will, according to the sliding scale, necessitate a further 
reduction in blast-furnacemen’s wages of 1 per cent. 
Wages will thus fall from 16 per cent. above the stan- 
dard to 15 per cent. above the standard. For the fourth 
quarter of 1901 the actual selling price was 443. 10.57d., 
a reduction of 10,44d. per ton consequently following in 
the wages paid during the first quarter of 1902. 


Manufactured Iron and Steel.—Quotations for manu- 
factured iron and steel are well upheld, and prospects 
are somewhat brighter. In one or two _ branches 
quotations show rather an upward tendency. Consider- 
able orders for tram rails are understood to have been 
placed with local firms. The following are the market 
quotations : Common iron bars, 6/. ; best bars, 6/. 10s. ; 
iron ship-plates, 67. 23. 6d. ; iron ship-angles, 5/. 17s. 6d. ; 
steel ship-plates, 5/. 15s. ; steel ship-angles, 5/. 12s. 6d. ; 
and heavy steel rails, 57. 10s.—all lees the usual 24 per 
cent., except rails, which are net cash at works. 


Cleveland Miners’ Wages.—A meeting to consider the 
ironstone miners’ wages question has just been held at the 
mineowners’ offices, Middlesbrough, Sir David Dale, 
Bart., omg . The men’s delegates present were 
Messrs. Toyne, Stubbs, Jackson, Seymour, Prior, George, 
Stephens, and Hobbs. It was S grmes out that there had 
been a drop of between 10 and 11 per cent. in the price 
of pig iron, as was shown by the recent ascertain- 
ment. The owners claimed a reduction in wages 
for the ensuing quarter of 1? per cent., and the 
mode of arriving at the reduction was explained. It 
had been the practice to take the realised price of the 
past quarter as a guide, whether there was a sliding scale 
or no scale. Somewhat better prices in the new quarter 
would be likely to influence the ascertainment at the end 
of June. The question of, settlement for six or three 
months was referred to. No conclusion on the wages ques- 
tion was come to; but it was agreed that the men in the 
district should be consulted by r officials. 


Iron Trade Statistics.—Mr. Henry Simpson, in_ his 
quarterly report to the Middlesbrough Chamber of Com- 
merce, states: The shipments of manufactured iron and 
steel, both oversea and coastwise, for the quarter ended 
March 31, compared with those for the same period in 1901, 
were as follows: January—iron, 14,277 tons ; steel, 10,919 
tons ; total, 25,196 tons; last year, 20,892 tons. February— 
iron, 16,356 tons; steel, 15,741 tons; total, 32,097 tons; 
last year, 29,899 tons. March—iron, 19,385 tons; steel, 
25,934 tons; total, 45,319 tons; last year, 37,975 tons. 
Total for pap akg | 50,018 tons; steel, 52,594 tons; 
total, 102,612 tons; last year, 88,767 tons. The tota 
value of goods other than coal and coke exported to 
foreign and colonial destinations from Middlesbrough 
during the three months was 776,920/., as against 
868,6357. in the same period last year—a decrease of 
91,7151, Respecting the shipbuilding, the gross register 
tonnage for the three months was 6014 tons, as against 
9590 tons for the first quarter of 1901. 


Steel from Cleveland Pig Iron.—Sir Lowthian Bell, 
Bart poe at the annual meeting of Bell Brothers, 
Limited, referred to the success attending the firm’s 
efforts to make steel from Cleveland pig iron. He 
did not think he was far from the mark when he 
asserted that there was no ironstone like the great Cleve- 
land bed. It wasa matter of great importance to them 
to be able to use Cleveland iron for the production of 
steel. At present they were compelled to sell their steel 
ingots, but they hoped to get their new mill working nex 
month, and that would enable them to convert the ingots 
into marketable commodities, 


NOTES FROM THE SOUTH-WEST. 
Cardiff.—There has been a good demand for besb and 


second-class steam coal for shipment next week. There 
has also been rather more inquiry for small steam coal. 
The best steam coal has been making 14s. 6d. to 14s. 9d. 
per ton, while secondary qualities have brought 133. 3d. 
to 14s. 3d. per ton. The house coal trade has shown 
little change ; No. 3 Rhondda large has brought 14s. 6d. 
per ton. Foundry coke has been making 18s. 6d. to 19s. 
per ton, and furnace ditto, 16s. 6d. to 17s. 6d. per ton. 
As is iron ore, the best rubio has been quoted at 
— Ag 14s. 6d. per ton, while Tafna has made 15s. 


New Milford and Waterford.—The Great Western 
Railway Company is encouraging the growing traffic 
between Waterford in the South of Ireland and New 
Milford in South Wales ; and with this object the com- 


'Y | pany has had two fast steamboats built of great carrying 


capacity for passengers, s, and cattle, These new 

steamers are expected at New Milford next week. They 

a _ be named the Great Eastern and the Great 
uthern. 


_ Gellygaer.—The outpub last year from the 23 col- 
lieries in Gellygaer amounted to 1,310,540 tons of large 
and 124,812 tons of small coal. These totals fall 
short of the previous year’s by 116,993 tons of large and 
12,889 tons of small. Of this decrease no less a quantity 
than 91,773 tons was due to the stoppage of the three 
house coal pits of the Rhymney Iron Company, where 
the men have been on strike for seven months. 


Coal at Abercarn.—The United National Colliery Com- 
pany, which had leased the Prince of Wales’ Colliery, 
bercarn, from the Ebbw Vale Steel, Coal, and Iron 
Company on a 21 years’ lease in 1881, after a disastrous 
explosion in 1878, and whose lease expired at the end of 
March, have now formally transferred the colliery to the 
lessors. The change will involve the stoppage of 200 
workmen employed in what is known as Moore’s Level, 
which‘is the a nd of the lessees, and which has not been 
taken over by the lessors. The majority of the workmen 
employed in the other rortions of the colliery have 
signed on, however, under the new employers. 


Water Supply of Cardiff.—A special meeting of the 
water works committee of the Cardiff Town Council was 
held on Friday, to consider a report presented by Mr. 
J. A. B. Williams and Mr. H. C. Priestley, on the 
extension of the Corporation Water Works to meet the 
demands of a growing population. The engineers 
reported that the construction of No. 3 reservoir, in 
the Taff Vawr Valley, to store 670,000,000 gallons 
would cost about 235,0007. An additional supply 
could be obtained by raising the embankments of the 
Llanishen and Lisvane reservoirs, and utilising the Ely 
supply for street watering, &c., at a cost of 8000/. 
question arose as to the power of the council to raise the 
embankments at Llanishen and Lisvane, and the town 
clerk was requested to report thereon. Mr. Veall also 
proposed that the engineers should report further. 
Assuming the alterations recommended at Llanishen 
and Lisvane were carried out, and the Ely water utilised 
to the greatest possible extent for sanitary purposes, Mr. 
Veall asked how long would the construction of No. 3 


by the committee. 








Wet Gun.Corron Sartts.—The New Explosives Com- 
pany, Limited, of London and Stowmarket, have intro- 
du a new safety exploder for use with gun-cotton 
shells. The composition of the material has not yet been 
made public ; but it is said to contain neither dry gun- 
cotton nor fulminate of mercury. It is claimed that ib 
will detonate wet gun-cotton with certainty and safety, 
and will not detonate itself under a temperature. of 
360 deg. Cent. It cannot be ignited by friction nor: by 
shock, but at the same time it is brought ‘into ‘action 
with an ordinary detonating pellet, such as is commonly 
employed in percussion or time fuses. We have received 
some particulars of trials recently made at Ridsdale to 
test this material, The main bursting charges of the 
shells were made by a new process introduced by the 
New Explosives Company, whereby charges can be 
formed in one block instead of —— uilp up of smaller 
pieces. The first trial consisted of ten rounds from a 
6-pounder quick-firing gun. The total weight of each shell 
was 5 lb. 104 oz., the weight of wet gun-cotton bursting 
charge being 100 ie ag and that of the explosive 
in the safety exploder 9 grammes. The shell was 


j | fitted with the ordinary Hotchkiss fuse, Mark IV. The 


— was a j-in. steel plate, and the range about 150 ft., 
and arrangements were made for securing the fragments 
of shell ; 74-oz, Service charges of ordinary Government 
cordite were uséd. The weight of the pieces of shell 
recovered on these ten rounds varied between 4 oz. and 
8% oz., and the number of pieces ranged between 81 and 
337. On three rounds the chamber pressure and muzzle 
velocity were respectively 11.28, 12.26, and 12.39 tons; 
and 1800, 1827, and 1838 foot-seconds. A second experi- 
ment consisted of the bursting of a 6-in. shell at 
rest in a closed cell in order to show that the exploder 
would work without shock of impact at short range. 
The wall of the cell was burst open by the force 
of the explosion of an o cast-steel shell weigh- 
ing 119} Ib., fully loaded. The fragments recovered 
numbered 2122 pieces, their total weight being 65} Ib. 
The web gun-cotton charge weighed 6 lb. 9 oz, and 
the explosive composition in the exploder weighed 300 
grammes. The fuze was of the ordinary service direct- 





acting pattern, and was fired electrically, 





reservoir be deferred. Mr. Veall’s views were approved | po 





MISCELLANEA. 


Tue Dublin Tramways Company announce the sale of 
their generating plant, erec at Clontarf and Ball’s 
Bridge, which has become superfluous owing to the com- 
pletion of their main station at Ringsend, from which the 
whole of the system is now driven. The plant in ques- 
tion was erected in 1896-7, and has not been used since 
January, 1900. Ib includes Babcock and Wilcox boilers, 
two engines of 228 indicated horse-power, and four of 150 
brake horse-power, with their generators and switch- 

motor generators, and travelling cranes. 


An electro-hydraulic plant of some special interest has 
just been completed at Vouvry, on Lake Geneva, by La 
Société de la Grande Eau. The turbines, of which at the 
present moment there are four of 500 horse-power in- 
stalled, work under a head of no less than 3150 ft, The 
principal conduit consists, in the first place, of a pipe 
314 in. in diameter, which is later subdivided into three 
of 19.7 in. as the pressure increases nearer the bottom of 
the fall. Each of these branches ends finally in two 
pipes, each 13.4 in. in diameter. For the laying of this 
conduit an aerial tramway was installed, having a length 
in plan of 5609 ft., the rise in this distance being 2985 fb. 
The pipes forming the conduit varied in length from 
16.4 fo. up to 26.25 ft., the heaviest Heng oy just 1 ton. 
The cable standards were built of timber, the longest span 
measuring 1970 ft. in plan. The cables used were of cast- 
steel wire, having a breaking strength of 220,000 Ib. per 
square inch. They were 0.78 in. in diameter, their 
total strength being 20 tons. The factor of safety was 
accordingly only about 24; but in view of the tempo- 
rary character of the installations, this was deemed 
quite sufficient by the contractors for the work. For 
working the line an electromotor of 29 horse-power was 
employed. 


The Times announces that an agreement has been 
reached between Mr. Yerkes, Messrs. Speyer Brothers, 
Messrs. —— and Co., and the Old Colony Trust Com- 
pany, of ton, for the formation of a new company, 
capitalised at 5,000,000/., and to be known as the Under- 
ground Electric Railways Company of London, Limited, 
which has for its object the electrification of the District 
Railway and the building and working of the following 
lines: (1) The Brompton and Piccadilly Railway ; (2) the 
Great Northernand Strand Railway; (3) the Charing Cross, 
Euston, and Hampstead Railway ; (4) the Baker-streeb 
and Waterloo Railway. These lines are to be all of the 
tube type, and the whole are to be supplied from a central 
station situated at Lot’s-road, Chelsea, having access to 
both rail and river. The generators here will supply a 
three-phase high-tension alternating current, which, at 
twenty substations, will be transformed for use on the 
lines to a continuous current at 500 volts. The trains to 
be used on the tube lines will be motor-car trains, each 


A |car measuring over 50 ft. in length and seating 48 pas- 


sengers. Powers already exist for the construction of 
the tube railways above mentioned, and authority 
for certain extensions and deviations is being sought 
this session. Thus, it is pro to extend the Brompton 
and Piccadilly line from its authorised termination in 
Piccadilly-circus, eastward along Long Acre to Holborn, 
where there is to be a junction with the authorised Great 
Northern and Strand line; and as regards the latter, 
wers are sought to extend it from the Strand down to 
the Temple Station on the District Railway. The Char- 
ing Cross and Hampstead line it is pro to extend 
from Hampstead to Golders’-green, and from Kentish 
Town to Highgate ; whilst in connection with the Baker- 
street and Waterloo line powers are sought for the con- 
struction of an extension to the Great Central Station at 
Marylebone at the one end and to the Elephant and 
Castle at the other. 


We have received from Messrs. Easton and Oo., 
Limited, of Erith and London, a copy of a report by 
Professor Ewing on trials recently made at their works 
with @ small ‘‘ Erith” engine using highly-superheated 
steam. The engine was of the triple-expansion three- 
crank condensing type, having a high-pressure cylinder 
12 in. in diameter, two intermediate cylinders of 
the same size, and three low-pressure cylinders each 
16 in. in diameter, the stroke being 8 in. The engine, 
which was designed to run at 400 revolutions per 
minute, was double-acting; the crank was enclosed, 
and forced lubrication was resorted to for oiling the 
different bearings. Piston valves wereemployed through. 
out, and the intermediate receiver was furnished with 
Schmidt’s patent arrangement for reheating the exhaust 
on its way to the low-pressure cylinders by means of 
the superheated steam on its way to the oy The 
steam used was supplied at a pressure of 130 lb. per 
square one hag was superheated 360 deg. Fahr. or so; 
but as some heat was removed on the passage of this steam 
through the reheater above mentioned, the actual degree 
of superheating at the high-pressure cylinder was some 
250 deg. Fahr. The engine was run at five different 
rates of output, the maximum being 226 indicated horses 

wer, when the consumption of steam amounted to 
1.4 lb. per indicated horse-power. The following are 
some of the figures noted, 





Trial. A. BG BE 
Electrical output, kilo- 
watts ne es eee 140.2 104.0 67,3 41.2 10.0 
Pounds of steam per kilo- - 
wabtt-hour eh - 183 185 203 244 — 
Pressure at stop-valve, 
pounds persquare inch 129 130 131 126 82 
Temperature atstop-valve, 
deg. Fahr. aaa 709 700 694 666 563 
Vacuum, inches 23.15 235 23.8 23.8 22.7 
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NOTICES OF MEETINGS. 


Nort oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EnGingEers.—Saturday, April 12, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at two o’clock, when the following papers 
will be open for discussion: ‘‘ The Feeding of Horses, with Special 
Reference to Colliery Studs,” by Mr. F. O. Solomon. ‘‘ The 
Sussmann Electric Miners’ Lamp,” by Mr. W. O. Wood. ‘‘ The 
Carboniferous Limestone Quarries of Weardale,” by Mr. A. L. 
Steavenson. ‘‘A Method of Socketing a bee mealies and its 
Attachment to a Cage without the Use of Ordinary ©) ains,” by 
Mr. W. ©. Blackett. ‘‘ Tapping Drowned Workings at Wheatley 
Hill Colliery,” by Mr. W. B. Wilson, jun. ‘Standardisation of 
Surveyors’ Chains,” by Professor Henry Louis. Dr. Thomas 
Oliver will deliver a lecture, illustrated by lantern slides, upon 
‘* A Visit to the Simplon Tunnel, the Works and Workmen.” 

Socrety or Arts. — Monday, April 14, at 8 p.m. Cantor 
lectures, ‘‘ Glass for Optical Instruments,” by Mr. Richard T. 
Glazebrook, M.A., D.Sc., F.R.S. Four lectures. Lecture I.— 
Wednesday, April 16, at8 p.m. ‘‘ Photography as Applied to 
Architectural Measurement and Surveying,” by Mr. J. Bridges 
Lee, M.A.—Thuraday, April 17, at 4.30 p.m. Indian Section. 
“Recent Developments in Punjab Irrigation,” by Mr. Sidney 
Preston, C.1.E., Chief Eogineer, Irrigation Branch, P.W.D., Punjab. 
Sir Dennis Fitzpatrick, K.O.S.1., will preside. 

Tue Surveyors’ InstituTION.—Monday, April 14, when a paper 
will be read by Mr. C. H. Hooper (Fellow), entitled ‘‘ Compensa- 
tion for Fruit Planting.” The Chair will be taken at 8 o’clock. - 

INSTITUTE OF MARINE ENGINEERS, LONDON.—Monday, April 14, 
at 58, Romford-road, Stratford, at 8p.m. Adjourned discussion 
on ‘*The Balancing of Engines,” by Mr. H. M. Rounthwaite, 
M.I.M.E. To be followed by a paper on “‘ A Steam Turbine,” by 
Mr. W. H. Northcott. 

Tue InstiruTIoON OF Civit ENGINEERS.—Tuesday, April 15, at 
8 p.m. Papers to be further discussed: ‘‘ The Greenwich 
Footway-Tunnel,” by Mr. W. C. Copperthwaite, M. Inst. C.E. 
“Subaqueous Tunnelling through the Thames Gravel: Baker- 
street and Waterloo Railway,” by Mr, Arthur H. ap B.8c., 
M. Inst. C.E. And paper to be read, with a view to discussion, 
“* On Locomotive Firebox Stays,” by Mr. Francis William Webb, 
M. Inst. C.E.—Students’ meeting, Friday, April 18, at 8 p.m. 
Paper to be read: ‘‘ The Erewash Valley Widening and Toton 
Sidings,” by Mr. H. C. M. Austen, Stud. Inst. C.E. Mr. W.T. 
Foxlee, M. Inst. C.E., in the Chair. 

Roya, MeErgoroLoaicaAL Society.—Wednesday, April 16, at 
7.30 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W., a lecture will be delivered on ‘‘Clouds,” 
by Captain D. Wilson-Barker, F.R.S.E., F.R.G.S. The lecture 
will be illustrated by lantern slides. 

Tus INSTITUTION OF MECHANICAL ENGINBERS.—Friday, April 18, 
when the Chair will. be taken at 8 o’cleck. Paper to be read and 
discussed: ‘‘ The Standardisation of Pipe Flanges and Flange 
Fittings,” by Mr. Robert E. Atkinson, Associate Member, of 
Leicester. 

Roya InstiroTion oF GREAT Britain.—Friday, April 18, at 
9 o'clock. The Right Hon. Sir John H. A. Macdonald, K.O.B., 
LL.D., F.R.8., M. Inst. E.E., on ‘The Autocar.” Afternoon 
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VIBRATION ON RAILWAYS. 


THE annoyance caused by the vibration of build- 
ings seems to depend very largely on the social 


i. standing of the people inhabiting them and on their 


ability to obtain redress. In the suburbs of all 


89 | large towns there are hundreds of houses in which 


the windows shake and the floors vibrate during 
the passage of trains on adjacent lines, and, for 
the most part, the tenants are quite unconscious of 
the fact. They notice it for a few days when they 








take possession of the house, accept it as inevitable, 
and then rapidly become quite oblivious of it. 
In the main streets, carts and wagons make floors 
tremble most perceptibly, but no annoyance is 
experienced, unless attention is called to the 
fact. Buildings will respond to very slight 
causes; walking across a room will put them 
into a tremor, while the rapid footfalls of a dog 
will make some houses appear to rock violently. 
We get used to all these motions, and, as far 
as we are aware of them, regard them with per- 
fect complacency. It is only when, say, a sharp 
attack of gout renders us increasedly sensible to 
vibration that we really notice them, and, even 
then, they only add an occasional drop to the 
bucketful of troubles from which we suffer. As 
long as they are inevitable, either from the legal 
immunity of those who cause them, or from our 
own inability to obtain redress, we find a perfect 
solace in resignation. But quite another state 
of affairs supervenes if we see our way to obtain 
legal damages, or even to put a stop to the 
cause of the annoyance. hen the vibration 
gets on to our nerves, spoils our appetites, destroys 
our sleep, and rapidly threatens to undermine our 
constitutions. We instruct our solicitors to issue 
writs, get questions asked in Parliament, and, 
failing anything else, write to the Times. If we 
have sufficient wealth and social standing, we may 
even get a Committee appointed to inquire into our 
grievances and suggest a remedy. 

That this is not a fancy picture is shown by the 
experiments carried out ie Mr. A. Mallock on 
behalf of the Committee appointed by the Board of 
Trade to inquire into the vibestion produced by the 
working of the traffic on the Central London Rail- 
way.* Diagrams of vibrations were taken in houses 
in Hyde Park-terrace, near the Central London 
Railway, and also in houses in Finchley-road, near 
the Metropolitan Railway, and there was very little 
difference Sasneae them. Yet the dwellers on the 
Metropolitan Railway have never been the objects 
of popular apmapethys or had their wrongs voiced in 
Parliament. e have not even heard that they 
pay a reduced rent to reconcile them to their 
circumstances. They know that the railway is a 
convenience, and they put up with its noise and 
tremor, if they feel them, just as we bear with 
‘* pretty Fanny’s little ways” for the sake of her 
beaux yeux. The Committee, which consisted of 
Lord Rayleigh, Sir John Wolfe Barry, and Pro- 
fessor Ewing, reportedt that they had satisfied 
themselves by personal observation that vibra- 
tion sufficient to cause serious annoyance is 
actually felt in many of the houses along the 
course of the railway. Mr. Mallock states that 
the amplitudes of the vibrations in the houses 
examined rarely exceed a thousandth of an inch, 
and such an amplitude, when the frequency is over 
10 per second, is a genuine source of annoyance. 
We find it difficult to accept his measurement, 
remembering that the paper these words are printed 
on is socket three or four-thousandths of an inch 
in thickness. However that may be, the vibration 
was evidently unpleasant to the tenants, although 
a single person walking across the room set up much 
larger vibrations, which did not seem to be noticed. 
Mr. Mallock’s explanation is: ‘‘The cause of the 
[latter] disturbance is evident, and the motion of the 
floor ceases when the people cease moving. The 
vibrations caused by the trains, on the other hand, 
are most conspicuous when the house is otherwise 
quiet.” He might have added that the former is 
customary and inevitable, and that the latter is 
novel, and can possibly be prevented. 

Mr. Mallock’s report is very interesting, and is 
worth studying by all engineers connected with 
town railways, and also with machinery liable to 

ive rise to vibration. The author has traced the 
isturbance, or a great of it, to the curious 
coincidence that the natural period of the floors in 
houses of considerable size, such as occur in the 
West End, is the same as that of the iron shell, 
and the ground beneath it, of a tube railway, 
under intermittent impulses from a weight equal 
to the unspring- borne weight of the electric 
locomotives on the Central London Railway. 
If a locomotive with absolutely smooth and cir- 
cular wheels ran on absolutely smooth rails, it 
would not give rise to vibrations. Asingle wave of 
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depression would run beneath it, and would be 
propagated on each side of the line, but there 
would be no tremor. But with actual wheels and 
rails the case is different. The wheels, axles, and 
motors keep up a hammering action, and as the 
weight is 8 tons per axle, or 32 tons in all, the 
effect is considerable. This action is expended on 
an elastic cushion, or spring, consisting of the rail, 
the longitudinal sleeper with the concrete beneath 
it, the cast-iron tube, and the ground on which 
it rests. Now a weight supported on, or sus- 
pended from, a spring has a natural period 
of oscillation, which can be calculated if the con- 
ditions are known. The spring may be put into 
forced oscillation of a very different period by the 
exercise of sufficient constraint, but if left to itself 
will assume its natural period. It is not necessary 
that the disturbing impulse should have any very 
definite relation to the period of the spring, 
although, of course, the amplitude of the vibra- 
tions will be increased by a series of properly- 
timed impulses. Almost any kind of a vertical 
blow on a weight suspended by a piece of india- 
rubber will set the two vibrating regularly. Even 
a number of blows, if they do not exactly 
neutralise each other, will cause the mass to 
vibrate fairly evenly. Mr. Mallock states the 
case as follows: ‘‘The frequency of a mass con- 
nected in any way with any massless spring, or 
combination of springs, is the same as the 
frequency of a pendulum whose length is the 
distance by which the mass would be displaced 
when acted on by a force equal to its weight.” 
Experiment shows that under the passage of the 
electric locomotives the ground in the vicinity of 
the ‘“‘tube” vibrates with a frequency of 15 
per second. Similar experiments also show that 
the floors in the adjacent houses, when tapped or 
shaken, have also a frequency of 15 per second. 
These two figures reveal the cause of the trouble. 
It is not all the weight of a train, or a locomo- 
tive, which tends to cause serious vibration. That 
part of it which is carried by the springs is not able 
to follow the sinuosities of the road, and set up 
varying pressure on the rails. In a steam loco- 
motive there are four or five tons on the driving 
axle below the springs, comprising a see of wheels, 
crankshaft, eccentrics, outside cranks, a portion 
of the connecting-rods and coupling-rods, and the 
axle-boxes. In an electric locomotive of the type 
on the Central London line, the armature is built 
directly on the axle, and the fields are carried on the 
axle-boxes, and thusthere are seven or eight tons 
running without springs on each axle, or 72 per cent. 
of the entire weight. The more ordinary pattern of 
electric locomotive has its motor geared to the 
axle, and supported by springs at one end, the 
proportions being such that only 2.5 tons out of 
8.5 tons are below the springs. When the motors 
are built into the carriages, as in the multiple-unit 
system, only 1.75 tons out of 6.5 tons on the 
driving axles are unspring-borne. According to 
the law quoted above, when the weight is reduced 
the length of the equivalent pendulum is decreased 
and the frequency augmented. Mr. Mallock’s 
diagrams show that with the geared locomotive the 
vibrations are about 29 per second, and with the 
motor-cars they become so smali that the frequency 
is difficult to determine. When the instrument 
employed in taking the diagrams—a kind of seismo- 
graph—was removed into the neighbouring houses, 
it repeated the indications obtained beside the 
railway. While the ordinary locomotive produced 
in the ground floor of No. 13, Hyde Park-terrace 
a diagram having saw teeth about 4 in. in height, 
the geared locomotive gave a slightly sinuous fine 
in one instance, and saw teeth of about } in. in 
another case. The multiple-unit train drew a line 
that was almost straight, the fluctuations being 
about ss in. In all cases the diagrams had a ver- 
tical scale magnifying the vibrations 375 times. 
Everyone who has studied vibration knows 
that it is extremely erratic, and that it varies 
in a most mysterious manner, sometimes dying 
away and sometimes increasing without appa- 
rent reason. The case of the Tube Railway 
was no exception. With similar trains the effect 
would be at one time most noticeable, and at 
another hardly to be detected. One room of a 
house would be affected at one time, and another 
room at another time. This was, of course, 


to be expected. Each locomotive ran on eight 
wheels, of varying sizes, but none of them fe 
drical ; and these wheels were on rails no two of 
which were alike, although all were sinuous. Evi- 


dently the impulses given to the ground would be 
most fron Foe: and often they would impose on it 
a forced—instead of free—vibration, so that its 
frequency would be out of step with thet of the 
house floors. The occasion would be mure or less 
exceptional in which the earth could pick its own 
particular note out of the noise of the train, and 
respond to it freely. Then it was that the neigh- 
bours suffered the most—at least those who lived 
on the upper floors. There was very little dis- 
turbance in the basements and the walls; it was 
only on the hollow elastic floors that vibration could 
persist and attain any considerable amplitude. 

In considering the reason of vibration on a railway, 
the first thought is that it is caused by the spring 
of the rails between the chairs. But on the Ventral 
London line there are no chairs. A ‘‘ bridge rail” 
is laid on a longitudinal sleeper, and this sleeper is 
supported on a bench of conerete in the lower part 
of the tube. The foundation is quite uniform, 
except that the flanges of the tube sections cut into 
the concrete at frequent intervals. As the speed 
of the trains is 30 ft. a second, and the length of 
the sections 20 in., the flanges, if they produced 
any effect at all, should do so 18 times a second, 
which is not far from a frequency of 15. Mr. 
Mallock, however, found a more potent cause of dis- 
turbance. He carefully measured the surfaces of the 
rails, and discovered hollows averaging about 34 in. 
at distances of 1 ft. 6 in. to 2 ft. 6 in. These are 
caused by the method employed to straighten the 
rails after they leave the rolls. This is done by 
bending them under a press at intervals of two or 
three feet, until they appear straight to the skilled 
workman attending to the operation. They certainly 
appear to be straight, but when accurately mea- 
sured show small hills and hollows of the kind to 
cause vibrations of 10 to 30 per second at ordinary 
train speeds. The treads also of the wheels wear 
considerably under the brake shoes, and from 
skidding round curves, with the result that they 
attain a general eccentricity, combined with irre- 
gularities of shorter pitch over part of the circum- 
ference. When such a rail is traversed by such a 
wheel the vertical motion given to the wheel, and 
to whatever is rigidly attached to it, necessarily 
involves a variation of pressure between the wheel 
and the rail; and since the ground, for very small 
displacements, is very resilient, every variation 
of pressure at any point in, or on, it, will cause a 
wave to spread from it in all directions. The magni- 
tude of the wave will be proportional to the varia- 
tion of pressure between the wheel and the rail, 
and the variation of pressure will be —, 
to the amplitude of the irregularities and the square 
of the speed. 

Mr. Mallock did not confine himself to experi- 
ments on the rails of the Central London Railway. 
He also made researches on the Metropolitan line, 
on the Waterloo and City Railway, and on the 
Great Western Railway. On the Metropolitan line, 
as already explained, the vibration was severe in the 
adjoining houses, where it was at the rate of 12 
per second. On the ground adjacent to the rails it 
was slight. On the Waterloo and City Railway 
30 to 60 vibrations per second were registered ; but 
in this case there do not appear to have been any 
diagrams taken in the houses. On the tube part 
of this line the rails are laid on chairs, fixed, at 
intervals of rather more than 3 ft., to a longitudinal 
pitch pine sleeper, with a cross-section of 16 in. by 
8 in.; and over this it is believed no vibration has 
been felt. In the ‘‘cut and cover” part near 
Waterloo Station, which is laid on cross-sleepers 
and ballast, considerable vibration of the usual 
type is felt. The experiments on the Great 
Western Railway were near Theale. In the first, 


the instrument was 10 ft. from the centre line of | P° 


a cross-sleeper road, and the vibrations were fairly 
severe, with a frequency of about 15, on the passage 
of a train of a six-wheel coupled locomotive, tender, 
and two mare carriages, at 20 miles an hour. At 
26 miles an hour the vibration was about the same 
in amplitude, but had fallen to a frequency of 9. 
With the train on bridge rails and longitudinal 
sleepers the frequency was 20, with a speed of 
20 miles an hour, and 13 or 14 at 28 miles an 
hour. In the latter case the average amplitude 
was doubled. 

The researches are very interesting, and should 
be valuable to engineers who look forward to speeds 
of 100 miles an hour in the future. As the vibra- 
tion varies as the square of the speed, the lot of 


smooth wheels. At present, use renders us in- 
sensible to the occasional tremors in our houses ; 
but if these were magnified six or eight times, 
it is scarcely likely that we could ignore them. 
Further, the Courts may take the view that ex- 
cessive vibration is not an essential part of rail- 
way working, and may decree damages to those 
that suffer from it, unless reasonable care and 
forethought has been exercised in the construc- 
tion of the line. 





BRITISH AND FOREIGN-BUILT 
LOCOMOTIVES. 

In our issue of October 25 of last year, and again 
in our number for November 8, we dealt with the 
question of the supply of locomotives for India, a 
number of which, it will be remembered, had been 
obtained from foreign firms. Since we last wrote 
on the subject, the conference of Indian Railway 
Engineers, to which we made reference in our article 
of November 8, has been held in Calcutta, under the 
presidency of Mr. F. Wolley Dod. The object of 
the conference was to advise on various points in 
connection with railway practice, with a view gener- 
ally to enable British locomotive makers to more 
successfully compete with foreign manufacturers. 
The inquiry was to be directed towards five main 
points : Firstly, as to standardising dimensions for 
the 5-ft. 6-in. and the metre-gauge, and for the 
2-ft. 6-in. and 2-ft. gauges ; secondly, to reduce the 
number of standard patterns for engines on each 
gauge ; thirdly, to prevent departure from standards 
without due authority, and to insure that improve- 
ments should from time to time be introduced ; 
fourthly, to report as to probable future require- 
ments, so that orders might be placed in advance ; 
fifthly, and lastly, to relax, as far as may be advisable, 
existing specifications and methods of inspection. 

In our two former articles, to which reference is 
above made, we commented on the importance of 
the last four subjects named, and pointed out the 
necessity of reform in connection with them. Mr. 
Wolley Dod, in his opening address to the confer- 
ence, pointed out that it rested almost entirely in the 
hands of locomotive officers to remedy the evil of a 
great diversity of patterns, and that they would be 
able to state how far it would be possible to antici- 
pate future requirements. They would also have 
to consider to what extent it would be possible to 
relax the method of inspection. He considered 
that the restrictions imposed in standard dimensions 
was, to some extent, responsible for variations in 
the patterns of engines; and that the power and 
weight of locomotives in India are generally below 
those in common use in England and elsewhere. 
He referred to the unnecessarily varied types of 
locomotives. There were, he said, ‘‘a considerable 
number of new patterns closely alike in power, 
weight, and general proportions, but differing ma- 
terially in many cases from those previously in use 
on the same line, and different almost in every 
detail from one another.” 

The question of standardising is occupying a 
great deal of the attention of engineers at the pre- 
sent time ; it rightly being considered that com- 
petition from abroad, not only in locomotives, but in 
many other classesof machinery, has been largely 
successful owing to the foreign manufacturer not 
having been bound down to work to special require- 
ments promoted by the divergent views of various 
engineering authorities. This fact is strongly 
brought out by the official ‘‘ Correspondence Re- 
specting the Comparative Merits of British, Bel- 
gian, and American Locomotives in Egypt,” which 

as just been published as a Parliamentary paper.* 
Mr. Trevithick, the engineer who was ap- 
inted by Lord Cromer to report on the sub- 
ject, gave some particulars of prices quoted by 
the chief British firm of locomotive makers and by 
the Baldwin Company respectively. The figures 
are so interesting, and it is so seldom that one is 
able My give details of cost, that we quote them 
in full. 

It will be seen from this Table that, out of seven 
invitations to tender, the Baldwin Company only 
twice offered to compete when they had to adhere 
to the official designs and specifications ; and on 
both these occasions their prices were considerably 
above those of the British firm, although the time 
they asked for delivery was shorter. The American 
Company was, however, willing to supply loco- 
motives of equal power, and in other respects 





dwellers beside main lines will not be pleasant, 
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equally suitable for the work, in their opinion, 
if they were to be allowed to work to their 
own designs; whilst the time for delivery was 
to be also shortened. The same remarks apply 
to the other five cases in which they did not 
care to tender, in regard to the comparison between 
their engines and those of the British firm. The 
average of the prices quoted by the American com- 
pany was 19 per cent. lower, and the time asked 
for delivery was about half the period required by 
the British firm. 





Offers to our Standard Designs and | Baldwin offers to 
| Specifications. supply Engines 
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: Delivery, Delivery, , Delivery, 
Price. Weeks. Price. Weeks. Price. Weeks.” 
Sy | £ £ 
First . | 2240 48 | 2700 18 | 1,855 12 
Second ..| 2,225 85 | Noquotation | 1,930 35 
Third ..| 2,675 76 | ” 1,935 35 
Fourth ..| 3,250) 90 | 8575 | 35 2,475 3) 
Fifth 4,165 65 | Noquotation | 3,880 | 35 
Sixth 4,085 65 | ” 3,48) 35 
Seventh..| 3,245 60 | 99 | 2,760 30 
Total ../21,88¢/ 489 | | 18,305 212 
Average..| 3,126 70 | 2,615 20 
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It would be manifestly unfair to accept the quota- 
tions as a proof of the natural superiority of 
American locomotive makers in regard to economy 
of first cost (economy of working will be considered 
later) and quickness of delivery. British makers 
may very fairly point out that when the American 
company tendered on an equality with them—that 
is, when they accepted the official design—they, 
the Americans, were not in the competition in 
regard to price. That, no doubt, is a sufficient 
answer to meet the charge of slackness in business 
organisation or engineering skill so far as the firm 
is concerned ; but from the point of view of national 
industrial welfare the comparison should be re- 
versed, and we should ask how the British firm 
would have compared with the American company 
had both been allowed to use their own designs in 
regard to detail ; the engines being, of course, gene- 
rally suitable for the work. In that case, we think, 
the American tender would have been much lower ; 
simply because we have so little developed stan- 
dardisation in this country, as compared to our 
friends across the Atlantic. 

There are, of course, reasons for this ; and they 
are reasons which have been largely, but not en- 
tirely, beyond the control of the locomotive makers ; 
and this brings us to another branch of the subject 
—that referring to the control of design by the con- 
sulting authorities. This was the fifth point sub- 
mitted to the Indian conference, and a resolution 
was carried dealing with the matter. It was 
laid down by this resolution that the conference 
did not advise any relaxation of the present speci- 
fications or methods of inspection. These are the 
work of the consulting engirieers in Londen, and it 
seemed to the conference that the matters referred 
to might well be left to the consulting engineers to 
settle. The members of the. conference were of 
opinion that ‘‘the results of the specifications and 
the systems of inspection are most satisfactory.” 
This is the opinion of the engineers of the Indian 
railways, and probably the systems of inspection 
are most satisfactory to them, as they are thereby 
relieved of a vast deal of responsibility. There are, 
however, other considerations besides the ease and 
comfort of railway officials ; and if there are not to 
be engineers whose duty it is to shoulder the 
burden of responsibility or to exercise the higher 
professional functions, naturally there should not 
be higher professional pay. We think that 
to most persons it will appear reasonable that 
those who use machinery—locomotives or other 
engines—should be in the best position to know 
what is needed ; given, of course, that they have 
had the necessary practical mechanical training. 
Experience at first tend is worth far more than 
imparted information. The line and the running 
shed give a wider field of instruction than an office 
in Westminster. 

The thing chiefly desired, however, is unifor- 
mity—an avoidance of unnecessary and senseless 
multiplication of details, not only in regard to the 
engines of one line, but with all locomotives made 
in the country. Of course there must be many 





designs of engines. No one expects an express 
locomotive to haul a goods train ; and there must 
be gradations even in goods and passenger engines. 
The standardisation that is needed is in details of 
design, and it seems hopeless to expect it with the 
present system. If one man in Westminster con- 
trolled the whole locomotive design of the country, 
uniformity would, perhaps, be secured ; or even if 
each firm of manufacturers had to deal only with 
one consulting engineer, possibly the end would 
be sufficiently approached for all purposes ; for it 
is chiefly necessary to economy of production 
that uniformity should apply to the contracting 
firms rather than to the engines owned by any one 
line. These conditions are, however, impractic- 
able ; but the American makers have managed to 
reach the same end by another road, for they refuse 
to alter their standard practice except at a prohibi- 
tive price. 

The question that has to be solved is, How to 
secure that uniformity which is reasonable, and 
the absence of which is acting so prejudicially on 
the locomotive industry of the country? To secure 
it combination is necessary. If it is to originate 
with the makers, they must combine in refusing 
orders that involve the introduction of strange and 
eccentric devices that are not essential to efficiency. 
It is no good for one firm to take such a stand in 
opposition to the users and those by whom they 
are advised ; because if the one firm refuses orders, 
others will accept them, if there is no common under- 
standing. Combination of this kind is, however, so 
rare in this country—perhaps happily so—that one 
can hardly expect such a thing to come to pass. Com- 
bination of railway engineers is equally outside 
probability, to judge by the past; but one might 
look for it from the consulting engineers, if they 
are wise; not that experience would lead one to 
expect such a thing, but because the time seems to 
have arrived when the consulting engineer has to 
account for his existence. 

Foreign competition, of which we hear so much, 
and which has become a very real factor in the 
struggle to retain our industrial position, is causin 
every one to overhaul the balance-sheet—nationa 
as well as individual. It was very well for gentle- 
men of high position—‘‘the ornaments of the 
profession ”—to draw big fees for services not very 
easily valued when we had the engineering trade 
of the world at our feet ; but with so many other 
people trying to kick the ball from us, we have 
to see we are hampered by no encumbrances. 
Now, if the consulting engineers sink professional 
jealousy, and agree to abide by a reasonable 
standardisation, they will do very much to justify 
their existence; and we feel sure neither the 
locomotive makers ncr the railway engineers will 
grudge them their fees. 

One of the most prominent consulting engineers 
connected with India, Sir Aiexander Rendel, has 
taken a very liberal view of this question, although 
we think he is a little too sanguine in his anticipa- 
tions. He is of opinion that the Indian Committee of 
Locomotive.and Carriage Superintendents ‘‘should 
establish standard designs of locomotives, carriages, 
and wagons, based on their combined experience, as 
being best suited to the varying circumstances of 
each railway.” This is what, according to his own 
showing, the locomotive superintendents have been 
unable to do, and we have no proof yet that the 
desired end is insight. He goes on to say that ‘‘the 
locomotive superintendents in India concur in one 
thing only, and that is, that what the consult- 
ing engineers to the Secretary of State, and what 
the companies send out to them, is more or less 
wrong.” He submits that ‘‘this only makes 
matters worse unless they can agree on what is 
right; because the differences of opinion are 
increased instead of being diminished, and the 
number of types increase with the number of 
opinions.” Sir Alexander Rendel goes on to say 
that ‘‘ the same thing happens on English railways, 
and needless expense is incurred.” 

Here, then, is the opportunity for the consulting 
engineer ; he can be the intermediary between the 
user and the maker ; consolidating experience and 
reconciling jealousies; the latter being a most 
important factor in preventing uniformity of de- 
sign. A man does not throw off human nature 
when he becomes a chief official on a railway. 

The Committee on Standardisation, which has 
been inaugurated by the Institution of Civil Engi- 
neers, and in which members of other technical 
institutions have been invited to take part, will 
occur to the minds of our readers in connection 





with this subject ; but as the committee is still 
sitting, we can make no further reference to it 
here than to point out that its members recog- 
nise the a of the subject. No doubt its 
labours will lead to useful results ; to the improve- 
ment of the position of this country in its engineer- 
ing industry. That we shall have some greater 
approach towards uniformity there can be little 
doubt. The regret is that we have to follow 
instead of lead; to copy in place of setting an 
example, 

The Indian Committee passed a resolution to the 
effect that ‘‘a fixed scale of standard dimensions 
and standard weights, and of loads and working 
stresses, should be prescribed by the Government 
railways of each gauge, and that no departure 
therefrom should be permitted except under the 
previous sanction of the Governor-General in Coun- 
cil, or of the officers deputed by him in that behalf.” 

This resolution suggests a note of warning. We 
can think of nothing more fatal to the engineering 
interests of the country than standardisation bound 
with red tape. In any case, uniformity must 
be handled with delicate appreciation ; without 
the exercise of enlightened engineering skill, it 
will become a clog to advancement, which will 
result in industry being left in the rear. It is, 
ey natural that when a defect is made mani- 
fest that the remedy should be carried to an ex- 
treme, and the loss that has undoubtedly resulted 
to British locomotive makers through too great a 
multiplicity of design might posaibly lead to as great 
an evil in a hide-bound system of ‘standardisation. 

There are many other interesting ints of 
detail in the Government report and the Indian 
conference, and we propose to return to the subject 
in a future issue. 








ELECTRIC TRACTION ON MAIN LINES. 

In a multitude of counsellors there may in truth 
be wisdom, but when each individual adviser advo- 
cates a course entirely different from that recom- 
mended by his fellows, the recipient of such diver- 
gent advice may well be excused if he postpones 
action until there is attained a certain measure of 
agreement as to the best procedure. The question 
of applying electricity to the operation of ordinary 
railway lines has of late occupied much attention, 
and almost every other eminent electrical engineer 
has a plan of his own which he is convinced con- 
stitutes an effective solution of this very difficult 
problem. Some of them claim that this solution 
is to be found in the adoption of the three-phase 
system; Mr. Swinburne advocates a constant- 
current series system ; and Mr. Mordey recommends 
a single-phase alternate-current system combined 
with Ward Leonard’s plan of r ting s and 
torque by making each locomotive a complete sub- 
station. Mr. Mordey’s paper was read before the 
Institution of Civil Engineers on February 18 last, 
and on the 27th of the same month a .paper was 
read by Mr. E. Huber before the Zurich Association 
of Engineers and Architects, in which he also set 
forth the advantages to be gained by the Ward 
Leonard system, and gave some particulars as to 
the work already accomplished by the Maschinen- 
fabrik Oerlikon in elaborating a complete scheme 
of heavy electric traction on these lines. Mr. 
Huber proposes to use a trolley line conveying to 
the locomotive an alternating current at a poten- 
tial of about 15,000 volts. By means of a motor 
generator on the locomotive this current is used to 
generate a continuous current at, say, 700 volts, 
which in its turn is used to drive the axle motors. 
By altering the excitation of the fields of these 
motors, and of the continuous-current generator, 
the speed of the locomotive can be varied in a prac- 
tically continuons fashion without wasting current 
in external resistances, as is necessary with the 
series-parallel controller used for motor tram- 
cars. Mr. Huber claims that for main line traction 
locomotives must be used, the plan of using 
separate motor vehicles running at frequent 
intervals, whilst suitable for certain kinds of 
passenger traffic, being quite unfitted for handling 
the heavy goods traffic, on which our railways earn 
so large a proportion of their profits. Moreover, 
a change to single-car trains would upset all exist- 
ing time-tables, disturb the present arrangements for 
transfer of traffic between different main lines or 
between a main line and its branches, and would, 
in other respects, cause great inconvenience to the 
management. Accepting the use of a locomotive 
as necessary, Mr. Huber holds that these should be 
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able to take a train of 250 tons up a gradient of 
1 in 100 at a speed of 25 miles per hour ; and to do 
this he estimates that 575 horse-power are necessary 
as measured at the drawbar. Such a locomotive is 
now being completed by the Oerlikon more 
This locomotive is to 4 worked on the Ward- 
Leonard system, being fitted with a motor generator 
taking in a single-phase alternating current at 
15,000 volts, and transforming it in a continuous 
current at 700 volts, which will be used for driving 
the motors. It will be capable of working at the 
rate of 700 horse-power as measured at the draw- 
bar, and will be able to exert a drawbar pull of 
5 tons when running at a speed of 25 miles per hour. 
Its weight, in working order, is 44 tons, made up 
a3 follows : 


Tons. 
Frames, wheels, and car body i a 15 
Motor generator and exciter 16 


Regulating gear, conductors, and collectors 1 
Brake arrangements ... ine =< oar 1 
Axle motors Betdsas | Fatkas miley treag eee 

A three-phase locomotive of 7 1 power would 
weigh only about 30 tons, but Mr. Huber holds 
that this advantage in weight is more than 
offset by the difficulties arising in connection with 
the trolley wires of a three-phase system. At least 
two such wires would be required, and in spite of the 
results obtained on the Berlin-Zossen line, it would 
seem that the system is badly adapted for use on 
railways having, like ordinary lines, numerous 
branches involving complicated switches, and 
tunnels in which the space to accommodate even a 
single-trolley wire is barely attainable. It is, of 
course, admitted that a trolley wire at 15,000 volts 
is prohibited in most cases by Government regula- 
tions, but Mr. Huber does not despair of obtain- 
ing an alteration of the law in this regard ; and the 
construction by his company at a heavy outlay of 
the 44-ton locomotive above referred to has no 
doubt been undertaken with a view to providing 
officials with an object-lesson as to the efficiency 
of the safeguards provided for the protection of 
the passengers and staff. 

Assuming that 575 effective horse-power are 
needed to take a train weighing in all 250 tons up 
a gradient of 1 in 100 at 25 miles per hour, Mr. 
Huber holds that it will be quite possible to get a 
total electric efficiency of 75 per cent. in the loco- 
motive equipment. Hence, to obtain 575 horse- 
power at the drawbar, 565 kilowatts must be 
supplied to the motor generator from the line, 
which with a mean tension of 14,000 volts, anda lag 
of 10 per cent. in the current, requires the strengt: 
of this current to be 45 amperes. Such a current 
is by no means excessive, and can be safely carried 
by the ordinary 8-millimetre trolley wire as used on 
street railways. It is proposed to use a rail return, 
although as a result it becomes necessary to supply 
the alternating current at a low periodicity. The 
Oerlikon Company propose 16 periods per second, 
and with this the rail will have 27 times the resist- 
ace of an equivalentsection of pure copper. With 
rails weighing each 75 lb. per yard, there would thus 
be a drop of 180 volts in a distance of 25 miles, as- 
suming twotrains tobe takingcurrent on this section. 
Such a drop is, of course, very much greater than 
is permitted with rail returns conveying continuous 
current ; but with alternating currents, as in the 
present case, questions of; electrolysis hardly arise ; 
and Mr. Huber holds that experiments by his com- 
pany show that by the adoption of negative 
boosters and the like little trouble of any kind 
is to be expected from the use of the rail return. 

It is proposed to fix the generating stations 
75 miles apart. A long distance between such 
stations is advantageous, as the greater the length 
of line operated from one station, the more 
uniform the load on the plant, so that the machi- 
nery held in reserve may be go pessomres J 
much less than if a greater number of generating 
stations less widely separated were used. Taking 
the 37} miles between one “station and the 
mid-point, Mr. Huber assumes that the heaviest 
load to be expected on this section will not 
exceed that due to two trains at 12.5 miles from 
the station, two at 25 miles, and two at 37.5 
miles. Each of these trains is assumed to require 
565 kilowatts. In practice the trains on such a 
section might be more numerous, but they would 
not all be simultaneously exerting their maximum 
power. Up to the 12.5 mile point, there would be 
six 8-millimetre trolley wires, from this point up 
to 25 miles four such wires, and for the remaining 
section two. The losses in transmission are then 
estimated to be as follows : 











Loss in Loss in 
Number of ‘Wires. A 


Section. : R 
Wires. Kilowatts. Kilowatts. 
0 to 12.5 miles... 6 81 37 
12.5 to 25 miles 4 54 16 
25 to 37.5 miles 2 27 4 
Total ... 162 57 


Hence the total loss in resistance of line and 
rails on the 37.5 miles would be 219 kilowatts, or 
about 6.1 per cent. of the energy sent into the trolley 
wires at the generating station. If the voltage at 
the 25-mile point is taken as 14,000, it must be 
14,825 at the generating station, and will have 
fallen to 13,655 volts at the 37.5-mile point. Much 
lower tensions than these would be uneconomical ; 
and —_— tensions, Mr. Huber states, are not 
desirable, since 15,000 volts is at present about the 
limit at which currents can be generated direct 
without special difficulty. Taking these voltages 
the copper required, including rail bonds and an 
allowance of 20 per cent. for station tracks, would 
average 4 tons per mile of double track. 

For the safe employment of such high-tension 
currents an entirely new arrangement of trolley- 
wire suspension and current collecting has been 
worked out by the Oerlikon Company. Probably 
owing to the fact that patents are pending, Mr. 
Huber did not explain this in much detail, but 
apparently the odie wire is to be supported in 
every case either from the side or below, but not, 
as is the usual practice, from above. The under- 
running trolley is therefore abandoned. This would 
seem likely to make it difficult to arrange conveni- 
ently the necessary switches and crossings, but 
Mr. Huber claims that, on the contrary, it greatly 
facilitates their laying out and working ; but in the 
absence of detailed drawings it is impossible to 
judge how far this contention is justified. 

With the type of locomotive proposed, it will be 
quite easy to work the large stations and their 
sidings with continuous current generated at, say, 
700 volts. This would be picked up by the loco- 
motive, by a special collector, from a third rail. 
There would also be no difficulty in incorporating 
with the train single cars from wee. 9 lines, 
worked on the 700-volt continuous-current system. 
The motors of these cars, when thus added on to 
the main-line train, could be supplied with current 
from the motor generator on the main line loco- 
motive, and be controlled by the crew on the 
latter, without requiring any alteration in the 
electric equipment of either car or locomotive. It 
would, indeed, be possible to assist a train over 
heavy portions of the line by coupling to it a car 
provided with motors only, and without the motor 
“oegaeed plant fitted to the locomotive proper. 

e motors of this car would be supplied and regu- 
lated from the main locomotive. “ addition to 
the great facility with which speed and power 
can regulated with a locomotive of the type 
described, another advantage should be men- 
tioned—viz., the ease with which power can be 
returned to the line on descending grades or in stop- 
ing at stations, or the like, There are other 

tems of electric traction in which it is claimed 
that energy can be restored to the line in similar 
conditions to the above ; but in general it is neces- 
say for this that the speed of the locomotive must 
exceed a certain limit, whereas with the Ward- 
Leonard arrangement energy can be returned in 
this way at almost any speed of running, by suitably 
adjusting the generator and motor fields. 

r. Huber has promised on a future occasion to 
read another paper on the subject, in which draw- 
ings will be exhibited, and more information given 
as to the details of the electrical arrangements, and to 
submit a complete scheme for the working of the 
Gothard railway on the system ay rae We hope 
to return to the subject when these fuller par- 
ticulars are at our disposal. 





AUSTRALIAN COPPER PRODUCTION. 

Duane the last two years there has been a very 
encouraging increase in the shipments of copper 
from Australia. In relation to the total annual 


supply, the quantity sent to Europe is not very 
ae ; but while it would already be much — 
ut for the Colonial superstition in favour of gold, 


the point for consideration is that the actual in- 
crease in one year is as much as 25 per cent. 
During the twelve months to February, 1901, the 
exports were 20,400 tons ; during the same period 
to the end of last month they were as much as 
25,200 tons, The big fall in prices towards the 





end of 1901 occasioned much consternation in 
Colonial copper mining circles ; it was feared that 
the bottom fallen out of the combination to 
keep up prices, that the industry was in for another 
long run of unremunerative prices, and that, as a 
result, all the efforts to revive mining for copper had 
been nullified. For one thing was clear : it would 
not be possible to do much with prices below 50I. 
per ton. Dr. Read, of the Great Cobar Mine, 
Nymagee Copper Mine, and smelting and refining 
works at Lithgow (N.S.W.), declared that the out- 
look was hopeless. The cost of production of his 
companies during last year was over 491. per ton of 
copper, and he did not believe that there was a 
copper company in Australia of any pretensions 
that could sell its product at 48/., and leave any 
reasonable margin of profit to its owners. The 
decline in the London market was to him unex- 
ones but he has no doubt received an eluci- 
ation of the whole matter since then ; and he and 
his fellows have also had the satisfaction of finding 
a recovery of several pounds in the price. The 
fact is, of course, that the Amalgamated Copper 
Company is playing the coy game with the big inde- 
— producers, who at first spurned its advances, 
ut who seem now rather well disposed towards an 
alliance. But while there is not much chance of 
the quotation for g.m.b.’s going again to 701. or more 
er ton, there is every probability of it being kept 
n the neighbourhood of 55l. or 601., because of the 
rapid increase in consumption and of the tendency 
of production to lag a little behind. And even at 
551. per ton, there is quite a reasonable margin of 
profit to the Australian producers, which should 
cause them to persevere in the production of the 
metal, — as more English capital is being 
offered for the development of copper-bearing 
properties. 

South Australia, which is richer in copper than 
any other colony, even after the depletion of those 
rich mines which first brought it fame in this 
respect, is taking to the exploitation of its cupri- 
ferous deposits with energy. Copper mining, it 
will perhaps be of interest to state, has been 
established in South Australia for nearly sixty 
years, the first shipment of ore having been 
made in 1843. The annual export of ore to-day 
amounts to over 20,000 tons and about 500 tons of 
copper ; and when it is stated that down to 1900 
the value of the copper, copper ore, and regulus 
shipped abroad was nearly 16,000,0001., it will be 
walneal that this metal has played a very 
important part in the development of the colony. 
The richest deposits are found in the country 
comprised within the Yorke Peninsula, and the 
chief mines are those of Wallaroo and Moonta. 
The former, in the 40 years during which they 
have been worked, have produced over 550,000 tons 
of ore. There are six lodes on the property, vary- 
ing in width up to 14 ft. ; the drives, levels, &c., 
extend for a distance of 20 miles, and the present 
yield ranges from half a ton to 6 tons per 
fathom. The Moonta mine, now amalgamated 
with the Wallaroo, boasts of five main and 
22 minor lodes. It has 77 shafts, and the levels 
measure 29} miles. These mines are among the 
foremost in all the Southern continent. Another 
pa capable of good things in enterprising 

ands is the Blinman, situa in the Flinders 
Range, 270 miles north of Adelaide, at an eleva- 
tion of 2000 ft. above the Parachilna plains. Its 
fortunes have been somewhat varied since 1862, 
owing in large measure to drought; but the 
Government Inspector of Mines says, in a recent 
report, that the ordinary ore raised to-day averages 
8 per cent., and is dressed up to 23 per cent., whilst 
the ore from the cross-courses and leaders, which 
can readily be separared by hand-picking, averages 
from 30 to 40 per cent. of copper. The same 
gentleman assures us that there is no falling off in 
the yield as the mine grows deeper; and he is 
further of the opinion “that the strata will con- 
tinue to be ore-bearing to a great depth, and that 
the mine is, to all intents and — a permanent 
one.” The water difficulty, which militated against 
operations in the past, has now been largely over- 
come, and the capacity at the present time is 
estimated at 150 tons of 23-per-cent. copper per 
month, in addition to 50 tons of 28-per-cent. car- 
bonates. With more machinery it could readily be 
increased. There are numerous other copper mines 
in the colony which are only partially developed or 
are lying idle, and which, with capital and proper 
machinery, would yield good returns. 

New South Wales is proceeding with really con- 
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siderable energy in the development of its known 
copper-bearing properties, and in the exploitation 
of much ground not hitherto worked on a com- 
mercial basis. The richest deposits are those of 
the eastern part of the colony, between the Mac- 
quarie, Bogan, and Darling rivers. Deposits have 
also been found in the New England and Southern 
districts, as well as at Broken Hill, showing that 
the mineral is widely distributed throughout the 
colony. The principal obstacle, common to other 
branches of the mining industry, lies in the great 
distance of some of the chief copper mines from 
a port of shipment, and the consequent heavy 
cost of land carriage. With a reduction in the 
cost of production and of carriage, the copper 
lodes of New South Wales, which contain ores of 
a very much higher percentage than those of many 
well-known mines worked at a profit in other parts 
of the world, should return satisfactory results. 
The more important mines are those of Cobar, where 
the Great Cobar mine, which recommenced work 
early in 1894, raised in the following year 37,845 
tons of ore, yielding 1703 tons of smelted copper. 
The copper extracted from this mine contains more 
than enough gold to pay for mining and treating 
the ore—a fact which ought to be borne in mind in 
view of Dr. Read’s remarks above referred to. 
Though reliance is placed in the main upon Cobar, 
there are other districts of no inconsiderable pro- 
mise, which are contributing more and more every 
year to the colony’s annual supply. Thus, we are 
told of active prospecting with good results in the 
vicinity of Upper Bingara (Pell and Uralla district), 
at Obely and Rylstone (Tambarroora), at Rye Park 
(Southern), and at numerous other places. There has 
been located a valuable find at Hall’s Peak, on the 
Chandler river, Hillgrove, and at one of the leases 
taken out it is reported that the lode has been 
opened out for a considerable distance, and that 
the owners have driven a tunnel ‘‘ which shows the 
main lode assaying 45 per cent. of copper, 17 oz. 
silver, and 11 dwt. of gold to the ton.” Compare 
this with the 0.60 per cent. of the Atlantic mine 
in the Lake Superior district of America, and the 
profit made by that mine on this basis, and think 
what a ‘‘live’’ American syndicate could do with 
ground like that at Hall’s Peak. At Condobolin, 
in the Lachlan mining district, some very promising 
copper lodes are now being opened up, several of 
the mines receiving aid from the Prospecting Vote. 
One of these parties, testing the old Condobolin 
Copper Mine, struck ore at the 44-ft. level, yielding 
19 per cent. of copper and 4 dwt. of gold per ton. 
The mainstay of Tasmania in the matter of 
copper is the Mount Lyell district, just as Mount 
Bischoff is its mainstay in the matter of tin. 
Mount Lyell is — favoured by an abundant 
and easily-available water power. Though the lode 
is low-grade, viewed as a whole, yet exceedingly rich 
bunches of ore occur, particularly in close proxi- 
mity to the mass of ironstone (resulting from de- 
composition of pyrites) on the footwall side, yield- 
ing over 1000 oz. of silver per ton and 20 per cent. 
of copper. The width of the lode at the time of 
Dr. Peter’s report was 300 ft. The average con- 
tents in valuable metals is copper at 4.5 per cent., 
silver 3 oz. per ton, gold 2.5 cwt. perton. The 
freedom of the ore from silica is remarkable. It 
contains from 45 to 50 per cent. of sulphur (33 per 
cent. is sufficient for pyritic smelting); 20 per 
cent. of quartzose flux is required for blast-furnace 
treatment. The hopes of Queensland as a copper 
producer now rest upon Chillagoe, which has been 
rendered accessible to the seaboard by a railway 
which is beginning to show what it can really do. 
Like Mount Lyell, this locality enjoys the advan- 
tage of being in proximity to a large and easily- 
available water power in the Barron Falls. 








THE RATING OF MACHINERY. 

THE recent case of Crockett v. Northampton 
Union Assessment Committee, which was decided in 
the Divisional Court on March 15, involved the 
discussion of a much-vexed problem—namely, the 
rating of machinery. We have previously referred 
to this case in one of its earlier stages.* See- 
ing that in the majority of cases the value of a 
factory or mill practically depends upon the cha- 
racter of the machinery and plant which it contains, 
the importance of the matter to all owners of fac- 
tories is very t. 

The basis of all rating is the rent at which the 





premises under consideration may be reasonably 
expected to let from year to year. It is also a 
recognised rule thatchattels—i.e., movable objects— 
are not rateable per se. What, then, is to be looked 
at when the hypothetical rent is being calculated ? 
If a mill consisted of four walls and a roof, a tenant 
would pay very little more than a ground rent; 
but if, on the other hand, it were well stocked 
with elaborate machinery, which, when properly 
manipulated, was capable of producing a large 
annual revenue, the rent would be very large. To 
put the matter in another way, when a mill is let 
as a going concern, the rent far exceeds that which 
a mere warehouse will fetch. 

In these circumstances the question has arisen, 
Can machinery be taken into consideration for the 
purpose of enhancing the value of premises for 
rating purposes? In the case under notice, a poor- 
rate was made by which the appellants, who were 
occupiers of a boot factory at Northampton, were 
rated at 8251. as the gross estimated rental, and 
550/. as the net annual value. 

The machinery in the premises in question was 
divisible into two c : 1. Machinery fixed to 
the freehold, with regard to which there was 
apparently no dispute. 2. All machinery of a 
movable character. The occupiers of the mill 
admitted that machinery of the latter class should 
be taken into consideration for the purposes of 
rating, but contended that its value should be 
estimated at the actual cost of making each machine, 
making due allowance for the life of each machine, 
the time in use, and annnal depreciation which 
varied from 3 to 25 per cent., and taking into 
account that such machinery soon becomes 
obsolete, and is liable to be superseded. The 
assessment committee, on the other hand, con- 
tended that the machinery should be divided 
into two classes: (a) The leased and patent ma- 
chines on which premiums, patent rights, and 
royalties are paid by the user. (b) Machines which 
were free. That these should be valued separately, 
and that such valuation should be based upon the 
cost of the machines as applied to the purpose for 
which the premises are intended, making the 
usual deductions. The learned Recorder of 
Northampton estimated the rateable value of 
the premises at 399/., which figure he arrived 
at in the following way: Value of land, 31/.; fixed 
machinery, 39/.; buildings, without taking any ma- 
chinery into consideration, 202/.; No. 2 machinery, 
1271.; total, 3991. The Divisional Court were of 
opinion that the system of separating buildings and 
machinery for the ogee of rating could not 
supported. The Chief Justice said: ‘‘It is said 
that there is to be a separate valuation of the 
machinery, and a percentage is to be added to the 
rateable value of the building. In order to raise 
the question, the Recorder has adopted this con- 
tention. In my epinion that is ae ay a principle 
inconsistent with the Tyne Boiler Case. e 
valuation of the machinery ought not to be separate 
in its ultimate result.” 

There is no doubt that this decision is in accord- 
ance with authority, as what is known as the Tyne 
Boiler Case definitely settled the law as to the 
rating of machinery by laying down the proposition 
that machinery is to be taken into consideration as 
enhancing the rateable value of premises. But how 
is the value of such machinery to be ascertained ? 
The Recorder of Northampton proceeded along what 
would seem to be the most easy road towards 
the solution of this question. He estimated the 
value of the machinery separately, and deduced the 
‘*rateable value of the whole” by adding this 
figure to the rateable value of the premises by them- 
selves. In this he has been declared to be wrong. 
An absurdity of the law of rating is thus exposed. 
If the Recorder had declared the rateable value of 
the whole to be 399/., without explaining how he 
arrived at this figure, his judgment would have 
been good. 





NOTES. 
Tue Action or Sza-WATER ON CEMENT. 
An important paper on the destruction of Port- 
land cement by sea-water was contributed by M. 
Le Chatelier to the proceedings of the congress on 
the testing of materials of construction which 
recently met at Budapest. M. Le Chatelier has 
shown that compounds of aluminium are the con- 
stituents of cement most subject to attack by sea- 
water. The decomposition arises from the action 


duced by a reaction between the lime of the mortar 
and the magnesium sulphate dissolved in the sea- 
water. The reaction between the sulphates and 
the aluminates of calcium results in the production 
of a sulpho-aluminate of lime, which swells con- 
siderably, and thus disintegrates the mortar. The 
disintegration thus arising is the greater, the greater 
the quantity of alumina in the cement. Thus, 
with cements containing only 1 to 2 per cent. of 
alumina, it is very slight and often undetectable ; 
whilst with 7 per cent. or 8 pe cent. alumina, 
the swelling is marked, and the mass is rapidly 
destroyed. With a view to producing a mortar 
more stable in sea-water, M. Le Chatelier has 
investigated the effect of replacing the alumina 
by other oxides not reacting with calcium sulphate. 
The substitutes tried have included oxides of iron, 
cobalt, chromium, and magnesium. The cements 
were prepared by bringing up the mixed ingredients 
toa temperature of incipient fusion, and then grind- 
ing the clinker thus produced. The cements on 
grinding were gauged with water, and the test- 
pieces on moulding were allowed to harden under 
water. The stability of these cements in the pre- 
sence of Ca, SQ, was much superior to that of 
cements containing AJ, O,, the best results being 
got when Fe, O, was the substitute used. Such a 
cement, having a composition equivalent to 6 Si O,, 
Fe, O,, 17 CaO, was found to be not only very 
stable chemically, but to have at the same time ex- 
cellent mechanical properties. M. le Chatelier has 
further observed that cements having but small per- 
centages of lime are less attacked than those with 
more lime, and an equal percentage of Al, O,, and 
that. additions of puzzolana do much to mitigate 
the chemical action of the sea-water. The resist- 
ance of cements to the sea is, however, not alto- 
— a matter of chemical composition, but is 
ependent also upon the physical characteristics of 
the concrete: a dense close-grained concrete resisting 
much better than many porous ones, of better com- 
position from a chemical point of view. 


Sma REFRIGERATING PLANts. 

A recent issue of the Journal of the Royal 
Agricultural Society contains Professor Ewing’s 
report: of the test of the refrigerating machine 
which received the Society’s prize at the Cardiff 
Show. We illustrated the machine at the time 
(page 823, vol. Ixxi., June 28, 1901). The figures 
obtained by the judges were not available at the 
date of our account, and are of interest, as the 
machine was a very small one, only requiring 2.2 


be| brake horse-power, and yet turning out quite a 


considerable amount of ice, more than sufficient 
for the needs of a country mansion, with a large 
dairy attached. Eight cans containing 230 lb. of 
water in all were frozen from a temperature of 
65 deg. Fahr. in five hours. The total cooling effect, 
including brine and the tins, represented 51,400 
thermal units. This involved the expenditure 
of 11 horse-power hours, equal to 28, thermal 
units. The coefficient of performance was nearly 2. 
When the water was not frozen, but only reduced 
from 59.6 deg. Fahr. to 42.5 deg., or 17.1 deg., 
the work was done at the rate of 24.1 lb. per 
minute. For the purpose of refrigerating milk 
before sending it to the train, cooled water is amply 
sufficient, and this machine produced 24 gallons a 
minute. The smaller the range of temperature, the 
greater the economy with which the machine 
worked, When the range was only 6.52 deg., the 
coefficient of performance was 6. Given a source 
of power such as a steam or an oil engine, a re- 
frigerating machine needs no supply of material, 
except to make up leakage of the compressed 
medium. The only cost is for power. It must, 
however, have a plentiful supply of water to carry 
away the heat which it extracts from the water it 
cools. In the second test mentioned above 69 lb, 
of cooling water were required per minute, and 
left the condenser 6.8 deg. hotter than they entered 
it; in other words, 69 lb. had to be heated 6.8 deg. 
to cool 24.1 Ib. to 17.1 deg: Fahr. The efficiency of 
all refrigerating machines depends on an abundant 
supply of cooling water. This machine was con- 
structed by Messrs. J. and E. Hall, Limited Dart- 
ford. 


Tur VENTILATION OF THE SImPLON TUNNEL. 


A recent issue of the Schweizerische Bauzeitung 
gives details and illustrations of the ventilating 

lant used at the Simplon Tunnel. In their general 
served the two sets of fans on the north side and 





of calcium sulphate on the calcium aluminate of 





* ENGINKERING, April 26, 1901, page 547. 





the cement, and the calcium sulphate is itself pro-; 


on the southern side of the tunnel are identical, 
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but there are some minor differences in the location 
of the fans and of the air-ways. Thus on the 
north side the fan building is constructed close to 
the tunnel portal ; whilst on the south it is sepa- 
rated therefrom by the Simplon-Varzo road. There 
are two fans at each end of the tunnel, each of 
which is 3.750 metres (12.3 ft.) in diameter. There 
is a suction opening on each side of the fan disc 
1.26 metres (4.10 ft.) in diameter. Each fan is 
driven direct by a continuous-current motor capable 
of exerting 200 horse-power at a speed of 400 revo- 
lutions per minute. In normal working, however, 
the fans are run at 350 revolutions per minute, at 
which speed they absorb 150 horse-power each, and 
can each deliver 25 cubic metres (883 cubic feet) of 
air per second against a water-gauge of 250 milli- 
metres (9.84 in.). This ventilating plant is in- 
tended to be used for the ventilation of the tunnel, 
not only during the period of construction, but per- 
manently. A feature of special interest is the 
arrangement of air es and shutters by which a 
number of different methods of working the fans are 
possible. Either can be worked separately, and can 
then be used either to force air into the tunnel or to 
suck it out, since the openings into the tunnel can 
be connected up with either the suction or delivery 
assages of the fan, suitable doors and shutters 
rs provided for this purpose. The two fans can 
also be worked simultaneously, forcing into the 
tunnel or withdrawing from it air at the rate of 
1766 cubic feet per second. Again, the delivery 
from one fan may be coupled up to the suction of 
the second, in which case the two work ‘‘ tandem” 
fashion, and can force or extract air against a 
higher pressure. As at present arranged the fans 
force air into the lateral gallery, which is later on 
to be enlarged into a second single-line tunnel. 
This air returns to the portal through the finished 
rtion of tunnel No. 1. When checking the axial 
ine of the tunnel, however, a different plan of venti- 
lation is followed. The air passages arechanged over, 
so that the fans draw air from the side gallery, fresh 
air entering through the portal of No. 1 tunnel. 
The ventilation thus obtained is excellent, and 
the atmosphere remains remarkably free from fog, 
so that it is possible to sight direct to the working 
face at a distance of 5000 metres (16,400 ft.) from 
the tunnel portal. The main air current does not 
reach the working face, and hence auxiliary blowers 
are used for this purpose. These consist of a couple 
of fans mounted on one and the same bedplate, and 
driven by Pelton wheels working under a head of 
80 atmospheres, and giving about 10 horse-power 
effective. The fans, which measure 640 millimetres 
(25.1 in.) in diameter, are run at 2500 revolutions 
r minute, and deliver each 0.75 cubic metres 
196.5 cubic feet) of air per second under a head of 
500 millimetres (19.7 in.) of water. The two fans 
can be coupled either in series or parallel similarly 
to those in the main fan building at the tunnel 
entrances. 


A Moror War-Car. 


There was exhibited at the Crystal Palace on 
Friday last an armoured motor-car designed more 
especially for coast defence. It consists of a rect- 
angular frame constructed of channel steel suitably 
stayed and braced, and has been designed for a 
maximum weight of 12 tons. The overall dimen- 
sions are 17 ft. by 6 ft. 2 in. The whole 
vehicle is completely surrounded by armour, the 
extreme length of the belt being 28 ft. and the 
width 8 ft. It reaches to within 18 in. of the road 
surface, and is 10 ft. to the top from the ground. 
Nothing, therefore is seen of the car itself but the 
lower parts of the wheels. The plating is 6 milli- 
metres thick, and is of Vickers’ steel, and capable 
of resisting the small arms projectiles of 0.303 in. 
There are separate semi-ellipticel springs for attach- 
ing the armour to the car. These springs are 
mounted on steel trestles attached to the main 
frame, and there are also distance links between 
the armour and the frame to prevent excessive 
lateral movement. The arrangement is thus de- 
signed to reduce vibration on the main frame. 
There is a special frame for carrying the motor 
and speed-changing gear. This is constructed of 
steel tubes, and is attached to the main frame by 
brackets and stays. The motor, which is placed in 


the centre of the car deck, is of 16 horse-power, of 
the Daimler type, with a Simms-Bosch magneto- 
electric ignition and timing gear, and has a constant 
level float-feed, and a centrifugal governor acting 
on the exhaust valves. Power is transmitted by 


shafting to the speed-changing gear, the female 
cone being developed as the flywheel of the engine, 
whilst the male part is movable. It is actuated 
by a foot-lever. The Cannstatt speed gear is 
used, the speeds being four in number, designed 
to give 14, 3, 5 and 9 miles an hour respectively, 
but by the accelerator, actuated by a foot-lever, 
the rate of travel can be increased 25 per cent. 
The engine is designed to run at 750 revolu- 
tions per minute, But with the accelerator in 
action the rate of turning may be brought to 1000 
revolutions per minute. The speed gear is con- 
trolled by two levers, each commanding two speeds, 
another lever giving forward or backward movement ; 
all four speeds being available in either direction. 
The transmission of power to the driving wheels 
is through a countershaft fitted with differential 
ear, and having sprocket-wheels at each end, 

rampton chains being used. There is a Cannstatt 
marine type cooler, having about 5000 copper tubes, 
air being induced by a fan driven by the engine. 
There is a rotary pump, driven by gearing, for the 
circulation of the refrigerating water between the 
air cooler and the cylinder jacket. Four gallons of 
water is calcula to be sufficient for a 1000 
working hours. The steering gear is of the 
Ackermann type, and especially complete and 
powerful brakes are fitted. There are four wheels 
with wooden spokes and felloes, and steel hubs 
and rims. The driving wheels are 4 ft. in diameter, 
and the width of tyreis6in. The diameter of the 
steering wheels is 3 ft. Petrol is the ordinary fuel, 
but kerosene of a specific gravity of .860 may be used. 
The fuel tank will carry sufficient for 200 miles. The 
car was armed with three machine guns, which 
— above the armour belt. The total weight of 
the car with armour, guns, and fuel is stated to be 
5 tons 12 cwt. The hill-climbing capacity is said 
to be equal to a rise of 1 in 7} with full load. The 
car has been designed by Mr. F. R. Simms, of 
Southwark Park-road, S.E., and has been built to 
the order of Messrs. Vickers, Sons, and Maxim. 
It is much to be regretted that the roads in the 
Crystal Palace grounds were not sufficiently hard to 
enable an exhibition to be made of the car running 


at speed. 


THE SCOTT-ELLIOT FURNACE EQUIPMENT 
FOR STEAM BOILERS. 

WE illustrate below a simple apparatus, with 
which it is claimed that a considerable saving in fuel 
has been obtained, in the trials of which we give 
particulars below. 

In Fig. 1 is shown the interior of a furnace fitted 
with the 8p ratus, the arrangement being such as 
would usually be adopted with water-tube boilers, in 
which a large portion of the effective heating surface 
is immediately above the grate. A long length of iron 








puts forth a tentative theory that dissociation of the 
steam takes place in the retort. If this is so, the 
interior might be expected to become quickly choked 
with oxide ef iron. 

As this does not occur, however, he further sug- 
ests that the ee set free from the dissociated 

20 combines with the carbon of the oil, which thus 
saves the iron from deterioration. 

As will be seen from the tabulated statement of the 
trials, the oil used is very small in quantity. The 
arrangement at present adopted for the supply of 
steam and oil to the retort is shown in Fig. 2. A tank 
contains oil which floats on the surface of water, the 
latter being admitted under pressure by a pipe which 
enters the tank at its lower end. The oil is forced out 
of this tank by the water, and is adjusted by a valve 
to fall in drops through a sight-feed lubricator, after 
which it passes to the Gout ejector at A, where it 
mixes with the steam and is carried with it to the 
retort in the boiler furnace. A small separator is 
provided for trapping any water condensed in the 
steam supply pipe. The pressures of the steam and oil 
supplied to the ejector are indicated by gauges, and 
can be adjusted by the valves shown in fig 2. 

A number of trials having shown that the apparatus 
in question effected a considerable saving of fuel, it 
was decided to have careful tests made by an inde- 

ndent engineer. Mr. Scott-Elliot accordingly applied 
or advice to Professor Kennedy, and at his sugges- 
tion placed the matter unreservedly in the hands of 
that gentleman’s late assistant, Mr. H. R. J. Burstall, 
of the firm of Messrs, Burstall and Monkhouse, 14, 
Old Queen-street, Westminster. Mr. Burstall accord- 
ingly made two careful evaporative trials, one with, 
and the other without, the Scott-Elliot apparatus ; 
selecting for the — a Lancashire boiler, which 
was working at a fairly high rate of combustion, and 
had a somewhat low normal efficiency. The gain was 
so marked that he decided to make another pair of 
trials, selecting, by way of contrast, a dry-back marine 
type of boiler, which was fitted with an economiser, 
and was working at a low rate of combustion. The 
normal efficiency of this boiler was fairly high, com- 
paring favourably with that of other boilers of the 
same type under working conditions. 

The results of both pairs of trials are given in the 
Table on the opposite page. It was found possible to 
separate the efficiencies of the economiser and of the 
boiler, so that the second pair of trials, like the first, 
are comparable with those made with boilers not fitted 
with economisers, 

Mr. Burstall states in his report that ‘‘ It is notice- 
able in the Newtown trials that not only was the 
boiler efficiency itself increased, but the efficiency of 
the boiler and economiser to a greater extent, show- 
ing that a saving can be made not only in a boiler 
worked under bad conditions, but in a boiler in which 
everything is arranged to get the highest economy.” 

_ For both pairs of Mr. Burstall’s tests the difference 
in appearance of the coal used on successive days was 
remarked upon, and, in consequence, more than ordi- 
nary care was taken with the sampling, a shovelful 
being taken from each weighed portion of coal, the 





tube, one end of which is closed, is doubled back on 


heap so found being reduced to pieces of small size, 
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itself twice, so as to form threelayers. These are then 
bent collectively, soas to follow the outline of three 
sides of the furnace, and are embedded in firebrick, 
which protects the tube from external oxidation. 
These three layers of tube are no doubt frequently, 
if not always, red-hot, and form a retort in which 
steam, mixed with a small proportion of oil, is heated. 
The contents of the retort issue in a series of jets, 
which are directed, by the nozzles seen in Fig. 1, to- 
wards the centre* of the furnace. 

The inventor of the apparatus, Mr. L. A. Scott- 
Elliot, of the British Gas Fuel Company, Manchester, 





* In boilers, such as those of the Lancashire or marine 
pe, in which the flames pass over a firebrick brid 
retort is embedded in the latter and the jets are dis- 





friction cone gear direct through a short piece of 


charged behind the bridge. 





quartered and re-quartered in the usual way until a 
manageable sample, fairly representing the whole, was 
obtained for testing chemically and calorimetrically. 
Although the fuel used for each pair of trials was 
brought from the same pit, it proved in each case to 
be of somewhat inferior quality on the day when the 
“‘ gas-fuel” apparatus was at work. This fact is un- 
fortunate, as it would have been more satisfactory if 
fuel of identical quality had been used in both tests. 
It should further be observed that on the first day 
of the Newtown trials 19 per cent. of the heat sup 
plied to the furnace was unaccounted for, whilst on 
the second day’s trials this item is responsible for but 
8.4 per cent. of the heat account. 

From the other trials before us we have selected one 
made recently with a Babcock and Wilcox boiler, as 
the observations made were fairly complete. The 
makers int out, however, that the boiler was 
forced considerably above its rated capacity, as this 
was necessary to supply the steam for their works. 
Instead of sampling the coal in the way adopted by 





Mr. Barstall, no system of quartering seems to have 
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REsvuLts OF TRIALS OF BOILERS FITTED WITH ScoTT-ELLIoT APPARATUS. 
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Locality .. “ ais Strines Newtown, N.W. Renfrew 
Type of toiler tested .. ‘* Lancashire ” ‘*Dry-back marine” | ‘‘ Babcock and Wilcox” 
(water-tuhe) 
Test conducted by ‘s ee H. R. J. Burstall H. R. J. Burstall Messrs. Babcock & Wilcox 
Heating surface .. ..8q. ft. 1100 817 18274 
Grate area ss 9» 37.6 25 
Economiser surfac ay oe 960 
pence " 11 gischite: {tenia tay | Pilikaiy- ieeendtey | Puen eeanaa 
. rst day (Second day rstday | Second day rat day | Second da: 
Duration of trial.. {rhe deals. (7h Sout ldkereketin (Shen Sate). ae | ete 
Fuel. 
Kind of coal used : ee r a oe Small bituminous “ Warwickshire ” ‘* Bothwell double nu‘s” 
2 (Ansley Hall Colliery) 
Calorific value .. ee eens B.T.U. perlb.| 13,280 11,950 12,32) 11,450 12,152 
Carbon value of 1 Ib. of coal (ratio)... an ba as 0916 0.824 0.85 079 (0.838) 
Combustible per pound (coal), (ash and clinker). . --| (0.886) (0.888) (0.905) s (0.928) (0.929) 
Mode of firing ..  .. oa ae ‘i ss Hand Hand Hand Hand Mechanical | Mechanical 
Total coal burnt during trial .. Ib. 7952 7616 2128 2002 5 6400 6400 
Coalburnt perhour ..  .... me lo. =| ~—-966 259.5 248.7 (1068.7) (1066 7) 
Coal per square foot of grate per hour ae AE ay. 26.9 25.7 10.38 9.95 30.4 30.4 
Coal per square foot of heating surface per hour (0.92) | (0.88) 0.32) (0.35) (0.584) (0.584) 
Combustible per hour .. ah <a oe io (896.1) | (857.7) (234.9) SS (990) (990.66) 
Water. 
Mode of measuring feed-water es af Two tanks “ Kennedy ” meter “ Kennedy ” meter 
Total feed-water used during trial .. Ib.) 43,301 1 46,117 15,270 16,300 40,800 | 46,100 
Feed-water per hour .. os ne we re ” 5,504 5,859 1862.4 2024.5 8,800 7,683 
. . square foot of heating surface pe | | 
aR, Se eee ray = Snare | URE a: (5.31) 2.28 48° | 878 4.21 
Equivalent evaporation per hour from and at 212 deg., 
boiler alone .. fe ss es ae a .| (6859) (7053) (2096) | (2259) (8276) (9350) 
Equivalent evaporation per hour from and at 212 deg., 
with superheater  .. 5 cs ae ss . (8500) (9788) 
Equivalent evaporation per hour from and at 212 deg., | 
with economiser oe 26 as ° oa a 2 a (2237) (2442) | aa ps 
‘* Factor of evaporation,” boiler alone re — 1.210 1,210 1.126 1.116 | (1.217) (1 217) 
‘Factor of evaporation,” with economizer or super- 
heater (if fitted) .. ‘ os to ae * ue ne 1.202 1.206 (1.25 ) (1.274) 
Water per pound of coal (actual) .. mn ee Ib. 5.15 6.06 7.18 814 6 38 7.21 
Water per pound of coal from and at 212 deg., boiler i 
alone .. oa ee =n eS Se om, 6 59 7.33 8.08 908 | (7.76) (8.77) 
Water per pound of coal from and at 212 deg., boiler 
and economiser = ue os ¥ a 8.63 9.82 
Water per pound of coal from and at 212 deg., boiler 
and superheater aa AA es on re | 4 7.98 9.18 
Water per pound of carbon value from and at 212 deg., | 
boiler alone .. PT) es ee oe “s . 7.2 8.9 9.5 11.5 | (9 26) (10.46) 
Water per pound of carbon value from and at 212 deg., | 
boiler and economiser a es as sited 1015 12.43 | 
Water per pound of carbon value from and at 212 deg., 
boiler and superheater a - be cae. ae ‘ | (9.52) (10.96) 
Water per pound of combustible from and at 212 deg., | 
eS eee a rae eer (8.22) (8.98) ; | (8.86) (9.44) 
Water per pound of combustible from and at 212 deg., 
boilerand superheater .. .. ..  «. Ib. = ; ae 9.88 
Water per pound of combustible from and at 212 deg., | | 
boiler and economiser 3 + ‘oe ae | wit (10.675) 
Steam pressure (by gauge) Ib. per sq. in. 100 100 1162 | 174 140.8 187.6 
a » (absolute) < ms i (114.7) (114 7) 130.9 1321 (155.5) (152.3) 
Temperature (Fahrenheit). | | 
Gases leaving the boiler + me *. . deg 719.0 691.0 359.6 | 3938 | 
- as economiser ny i oo eg. a | es 19.3 | 141s | - on 
a e _superheater Wee) Sages hes tg 2 ne = * 544 593 
Feed-water entering boiler .. 0... 6. ee sy 47.7 $8.0 131.7 “16 | 48 47 
” 1» . economiser ” si = 57.85 51.05 | ia ie 
Degrees Fahrenheit of superheat .. .. .. et i" a | ne | 70 118 
Diaught in inches of water, where leaving boiler 0.6 06 | 0.2 | 0.2 | 0.28 0.28 
Oil used per hour by Scott-Elliot apparatus as, 1.97 | re 0.8 ae ‘Under halt 
| | a gallon.” 
Number of §-in. steam pipes at work per boiler .. aa 2 2 “ 1 
Gauge pressure of steam in separator Ib. per sq. in. 6 | ws 5 10 
Weight of steam used per hour by Scott-Elliot apparatu: Estimated) ea 100 Ib. Estimated 
from gauge} | ; from gauge 
pressure to) regsure to 
be about) | about 
110 Ib. | Ib. 
ws ” of total feed-water per hour per cent. a 2 | ws 5 a 1 
Gross efficiency of boiler alone ee we 9 48 59.3 | 63.4 | 76.6 (61.7) (69.7) 
os me and economiser .. a oe ale 67.7 82.8 i on 
ae, 4» and superheater i fe ar if ef (63.4) (75) 
Net efficiency of boiler alone.. .. .. percent. 48 (58.2) 63.4 | 72.9 (61.7) (69) 
* »» and economiser .. a oe ca 67.7 | 78.7 ‘se 
he a andsuperheater . na a we ws (63.4) (72.8) 
Gross gain in efficiency of boiler alone “ (23.5) 20.8 sie (13) 
‘5 - i with economiser, p.c. 22.3 hits 
ae = ‘. with superheater ,, | ae (15.2) 
Net gain in efficiency (deducting steam for jets) of boiler | 
alone... we a ae ‘. +. percent. (21 25) 15 (11.8) 
Net gain in efficiency (deducting steam for jets) of boiler | 
witheconomiser .. .. «.  .. percent. a x | | 168 (14) 
CALORIMETRIC Tests By Messrs. Bascock AND WILCOX. 
—- | First Day. | Seconp Day. 
Number of sample... oe ee of 1 | 2 3 1 2 3 
British thermal units per pound 11671.69 12155.19 12039.15 | 12058 49 1252.32 12455.29 
n 4 } nn rd 
Difference per cent. in one day at 4.2 per cent. 3.9 per cent. 
Average value for each day .. 11955.34 | 12348.7 
Difference per cent. of the twodays’ recordr| 8.2 per cent. 
Average value of the six samples .. os 12152,02 B.T.U. 


been resorted to in this case, lumps being merely | its calorific value. This has accordingly been done in 
picked off the weighed heaps for subsequent testing fn | preparing the tabulated statement of results. 

a calorimeter. Although the average calorific value} In Mr. Burstall’s trials with the Lancashire boiler, 
of the three samples taken from the second day’s trial | the flue discharged into a chimney common to other 
proved to be about 3 per cent. better than that of the boilers, eo that it was not ible to see the effect 
three samples from the first day’s trial, a dif-| upon the smoke. In the trial of the marine type of 
ference than this moe between the a es taken on boiler, however, it was observed that the tubes re- 
the same day, s0 that in view of the methods adopted | mained quite clean during the whole time the appa- 
and of the statement contained in a letter from Messrs. |ratus was used, there being, moreover, a total 
Babcock and Wilcox, that ‘ ibly a slightly better | absence of smoke. Without it, distinct smoke was 
sample was taken one day than on the other,” and given off, and the tubes were considerably fouled with 
that ‘‘the same coal was used on both days,” it would | soot. During the trial of the Babcock and Wilcox 
appear likely to be more correct to assume that this | boiler it was seen, on looking into the furnace, that 


to considerably increase the whiteness of the fire, 
showing that its temperature was materially increased. 
The gases are, in consequence, not so soon cooled below 
the temperature of ignition when the apparatus is in 
use, and, by looking through the sight-holes provided 
in the brickwork of the Babcock and Wilcox boiler, it 
was seen that, whereas those parts of the tubes at the 
back of the boiler were only occasionally lit up by 
‘“‘splashes” of flame when working under normal 
conditions, they were continually enveloped in flame 
when the Scott-Elliott apparatus was at work. 
This fact helps to explain the economy attained. As 
ointed out in an article on page 50, vol. lx., of 
NGINEERING, the efficiency of boiler-heating surface 
increases more rapidly than the temperature of the 
gases, so that anything which increases the latter is . 
an important source of economy. The radiating power 
of non-luminous gases being practically nil, the heat 
absorbed by the heating surface depends, under 
normal conditions, on the relative temperature of the 
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water and gases only. When, however, flame is 
present, asin the Renfrew trials, a considerable 
amount of radiant heat is added to that absorbed by 
conduction only, and to this is probably due much of 
Mr. Scott-Elliot’s success; but in that case the heat 

assing to the chimney should be less, which, it will 

e seen, was not the case at Renfrew. The economy 
attained is therefore by no means easily epee se 
and it would be interesting were it ible to thrash 
out the matter under laboratory conditions. A plau- 
sible explanation may, perhaps, be found in the possi- 
bility that on the first day’s tests part of the fuel was 
passing away unconsumed as hydrocarbons, and hence 
the total heat of the fuel was not realised. Ordinar 
analyses of furnace gases seldom comprise a searc 
for such products. 

On the occasion of the Newtown test, Mr, Burstall 
measured the steam used by the apparatus, the supply 
being taken from a separate boiler. On the assump- 
tion that the pressure in the vapour pipes was equal 
to that of the atmosphere the delivery of each steam 
pipe in the other cases would probabl vary nearly as 
the gauge pressure (see page 610, Perry’s ‘‘ Steam 
Engine”), The steam used on the other trials has 
been estimated on this basis in order to obtain approxi- 
mate values of the net efficiencies, 





Our Locomotive Exports.—The new year promises to 
be a tolerably favourable one, so far as the export demand 
for British locomotives is concerned. The value of the 
engines exported in March was 144,259/., as com 
with 126,923/. in March, 1901, and 192,544/. in March, 
1900. The following countries sustained the largest share 
in last month’s exports : 














Country. Mar., 1902. | Mar., 1901. | Mar., 1900. 
£ £ £ 
Frence ie ‘ 12,745 1,436 5,189 
South America... 8,792 26,475 82,214 
British South Africa 12,161 20,082 4,641 
British India an pa 51,575 27,019 68,846 
Australasia... :.  .., 28,219 | 13,590 28,162 
| 

The aggregate value of the locomotives eapeetet from the 
United Kingdom in the first three months of this year 


ses a Sa esc cae 
spondin riod o a , 2392, in the correspondi 
oak of {500. The general European demand for British 
locomotives in the first three months of this year was re- 

nted by a value of 47,602/., as compared with 25,940/. 
in Braham steer 6 get of oan iy 10,3447. in the 
Co! i re) ; er foreign countries 
also aaa British 


locomotives in the first t months 


of this year to the extent of 95,121/., as compared with 





Was £0, and to take the average of all six samples as | the immediate result of injecting the “gas fuel” was 


78,864, and 74,4127, respectively. 
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NOTES FROM THE UNITED STATES. 
HILADELPHIA, April 2. 

Tue past few days have passed without any exciting 
developments in the iron and steel industry. All 
conditions heretofore reported still continue, but 
owing to the extensive anticipations for the next 
three, six, to twelve months, there is an evident 
subsidence of demand along some lines. A second 
influence which has led to temporary quiet is a grow- 
ing conviction in the minds of consumers that forward 
requirements have been pretty well covered, and that 
there is no danger, or very little danger, of an upward 
moveinprices. Theenormouscontractsand ordera which 
have been placed for all kinds of pig iron during the past 
30 days have left most furnaces without Ss to 
sell until next autumn, Within ten days upwards of 
100,000 tons of Bessemer pig have sold at 16.50 dols. to 
17.50dols. at furnace. Enormous purchases of forgeiron 
have been made, and even to-day there are inquiries 
in the market for large lots, for which 18.25 dols. are 
wanted at furnace in Western Pennsylvania. It is ex- 

ected that orders for 50,000 tons of steel rails will 

ave to go to Germany, orders for almost half that 
amount having already gone. The activity in the 
smaller shops, factories, engineering plants, and imple- 
ment works has precipitated a volume of orders within 
the t 30 days, now estimated at 220,000 tons of 
merchant steel of all kinds. It is again asserted that 
steel plate will be advanced 4 dols. per ton, and 
that this advance will be made at the next meeting of 
the Association. Large orders for structural material 
have been placed within the past week, and there is 
to-day quite a number of inquiries by mail and wire 
from managers of building operations whose necessities 
are most urgent. 

A great deal of warehouse work is projected. Rail- 
roads are contemplatiog the building of stations, 
terminal facilities, &c., and are about presenting other 
requirements, all calling for structural steel in large 
quantities. Muck bars have advanced 1 dol. per 
ton. Merchant bar is 1 dol. per ton higher. With 
all this activity, rush and fever, there is a more settled 
conviction in the minds of the large manufacturing in- 
terests that the imminent danger has been passed, and 
that the industry is now in a position to take care of 
the legitimate requirements of the trade, as they 
may be + ergy during the spring and summer. The 
extraordinary demand for implement manufacture 
and farm machinery is surprising manufacturers, and 
is largely due to the extensive additions to the 
agricultural areas since last year. Railroad companies 
are running extra trains, carrying large numbers of 
farmers from the Eastern and Middle West, to 
the farther West and North-West, and the require- 
ments of this flood of py ee into new terri- 
tory is being felt in the implement factories, 
foundries, and machine shops throughout the East. 
It was announced on Saturday that the United States 
Steel Corporation will issue this week a circular relat- 
ing to the conversion of its preferred stock into bonds. 
The Continental Iron Company, operating a large steel 
mill near Sharon, has voted 200,000 dols. for additional 
equipments in order to show the oil fuel-possibilities. It 
may be mentioned that the Southern Pacific Railroad 
Company has just ordered 250 tank cars to be built 
with a capacity of 10,500 gallons each. They will 
haul Texas oil. Extraordinary preparations are bein 
made by railroad companies and manufacturers al 
over the south-west to use this oil as fuel. The 
Pennsylvania Railroad Company will soon place an 
order for 1000 more high-side steel gondola cars for 
the lines west of Pittsburgh. They will be of 
100,0000-lb. capacity. There is scarcely a rail- 
road corporation in the United States but what 
is placing orders for rolling stock or equipment or 
engines wherever they can find it ible to place 
an order. The great stone arch bridge of the Penn- 
sylvania Railroad across the Susquehanna River has 
just been opened, with four tracks. The bridge is 
said to be by engineers the largest stone structure 
of its kind in the world. The United States Steel 
Corporation has secured capacity to carry 10,000,000 
tons of ore from the Lakes to its furnaces. This 
year’s Lake ore production is put at 20,000,000 tons by 
ore experts. The coke supply has improved materially 
and railroad managers are able to satisfy the more 
urgent demands of coke users. Out of a total of 21,395 
ovens in the Connellsville region, 20,579 are active and 
8l6idle. The estimated tonnage last week was 214,765 
tons. The demand for coke is still in excess of supply. 
It is generally believed that wire nails and cut nails 
will be advanced in prices this week. The demand for 
nails of all description, particularly for wire, are very 
heavy. Western bar-iron interests, it is wired to-day, 
have just advanced prices 2 dols, per ton, to go into 
effect at once. 





Frenon Rattways.—The extent of general interest lines 
in operation in France at the close of last year was 
24,064 miles, as compared with 23,926 miles at the close of 
1901. It follows that new lines were opened in France 


last year to the extent of 138 miles. 





THE COMPULSORY WORKING OF 
PATENTS. 


To THe Eprror oF ENGINEERING. 

Srr,—One of the objects of the Patents Bill now before 
Parliament is to substitute for the compulsory licence 
clause of the Patents Acts now in force a provision which 
will better protect the interests of British manufacturers 
against foreign patentees ; and as it is by no means easy 
to devise a law which will satisfy the interests of the 
— while affording sufficient security to the patentee, 

hope you will allow me to add a suggestion to those 
which have already been made by other. = | 

The compulsory working of patents is a principle con- 
tained in the patent laws of nearly all countries ; but the 
specific requirements embodying this principle differ in 
nearly every instance. The laws most generally known 
are those of France, Germany, and Belgium, bub every 
patent agent who, like myself, has had many years 
experience with foreign patents knows also that these 
laws are very onerous to the patentee, and render his 
position uncertain. 

The defects adhering to the older patent laws have been 
duly considered by the promoters of the more recent laws, 
and especially of the new patent law of Hungary, which, 
from an industrial point of view, is one of the most en- 
lightened and progressive countries. According to the 

ungarian law, a patent may be revoked after three 
years from the grant if the owner does not work the 
patent to an extent adequate to the requirements of the 
country and refuses to grant to trustworthy manufacturers 
a licence on reasonable terms, which in case of disagree- 
— between the parties are determined by the Patent 

ce. 

In exceptional cases, such revocation may take place 
at an earlier date if the patentee fails to work the 
oom or to grant licences, although the invention is 

ing worked abroad. : 

Before a patent can be revoked, however, notice musb 
be given to the patentee and a reasonable term allowed 
for complying with the requirements. 

This last clause is an important safeguard to the 
patentee, which might with advantage be introduced in 
the laws of other countries. " 

The clause relating to compulsory licences in the Bill 
now before Parliament is somewhat ambiguous, by not 
specifying what is meant by the working of patents. Ib 
should be made clear that the mere importation of goods 
made according to the patent will not satisfy the legal 


requirements. 
Yours sae) 


. WETTER 
37 and 39, Essex-street, Strand, London, April 8, 1902. 





CRANK-BENDING BY HYDRAOLIC 
PRESSURE. 
To THE EprTor or ENGINEERING. 

S1r,—As specialists of many years’ experience in crank- 
bending by hydraulic pressure, we have read with con- 
siderable interest the able and instructive article by Mr. 
Joseph Horner under the heading of ‘Die Forging— 
No. 18,” which appeared in your issue of the 4th insb. 
We are in agreement with much that Mr. Horner 
says, but we should like to be allowed to take excep- 
tion to his statement that bending is lenpunctionth 
as regards locomotive and marine cranks. We have, 
at these works, for some time past been engaged 
in bending the larger ty of cranks for locomotive 
and other purposes, with the most gratifying results, 
as it has been clearly proved that cranks produced 
by this method of bending are stronger than tho3e made 
in the old-fashioned manner. 

The advantages of bending these larger cranks are 
many, but we will only now mention one in connection 
with the double-throw ty i.e., that each throw is bent 
in correct position, thus obviating the necessity for twist- 
ing to the proper angle, an sanosietest source of 
weakness. 

We may add that by a powerful new hydraulic press 
we recently completed we are able to bend crankshafts, 
oe a square, up to 20 in. diameter pin, and 15 tons in 
weig 

As regards the smaller round bent cranks, with which 
Mr. Horner more particularly deals, we do nob find it 
expedient to ‘‘upset” the bars as he describes, as this 
tends to weaken the fibre of the materia]. Our bars are 
produced by carefully hammering them to the required 
shape previous to bending. 

We are, Sir, ao faithfully, 
CODHOUSE AND RIxson. 
Chantrey Steel and Crank Works, Sheffield, 


April 8, 1902, 





BRITISH AND FOREIGN LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 
Srr,—We are much indebted to Sir Alfred Hickman 
for obtaining, in Lord Cromer’s report on Egyptian Rail- 
ways, much valuable information regarding the relative 
first cost, and, what is of still more importance, that of 
the working and repairing of British and foreign loco- 
motives, from which it is quite evident that, notwith- 
standing all the ‘‘crowing” on the part of our friends 
across the Atlantic, and the efforts of our Continental 
emer f across the Channel—not to mention the 
ing of part of our own press—the old country is still 
able to hold her own, and without the slightest 
doubt can give railway companies better value for 
their money than any other coun in the world. 
This sounds, no doubt, somewhat “ leaglyfied ;” 
but there has been so much written on the other side of 
late that people were really beginning to bilieve that, as 


com 
croa 
well 





Mr. Angus Sinclair = ib in a letter to the Times in 
December, 1897: ‘* This seems to indicate that British 
locomotive builders are rapidly losing their hold of 
foreign markets,” and ‘“‘ the large foreign orders that have 
come to American locomotive builders is the beginning of 
the end that will see British locomotive builders out of 
the foreign market,” to which you published a reply from 
me in your issue of December 7, 1897, in which I asked 
for some more definite information from Mr. Sinclair. 
which has never yet been forthcoming. : 

But to return to Lord Cromer’s report; there are in it 
one or two points to which I would like to refer; and first, 
Major Johnstone says in that report, ‘‘We should pro. 
bably be well within the mark in saying that it would be 
cheaper to Pay 5002. more for an engine built by a first-rate 
British firm than for one built by a. second-rate Belgian 
firm.” Now this is somewhat mi ing, as it would 
obviously be unfair to compare a first-rate British firm with 
a second-rate one of any other country. What I think 
Major Johnstone must mean is the comparison simply 
between British and Belgian builders, ticularly when 
we remember that our locomotive builders are all really 
first-rate, for no second-rate builder could hope to compete 
favourably with the others; whereas my experience of 
Belgian engines—and I know well the make of three 
builders in that country—is that the best of them is 
only second-rate. Comparing the cost of repairs be- 
tween Belgian and British locomotives, Major John- 
stone further says, “For the first five or ten years, at 
least, it cannot be less than 50/. per engine per year, and 
there is no reason to suppose that it can be more than 
807. After ten or fifteen years es all the defective 
parts of a Belgian engine would be replaced, and the 
two engines would be virtually equal.” I think this 
statement bears within itself its own condemnation, but 
I am sure the two engines never would be virtually equal 
so long as there was a piece of the Belgian engine left, 
for their material is the worst I have ever seen put into a 
locomotive engine. 

And now I come to that which concerns us most in 
this report—a statement which I have seen several times 
repeated as an excuse for placing orders abroad. Lord 
Cromer puts it very succinctly in closing his report— 
‘‘the British weak point is the time required for executing 
orders,” and, further, ‘‘ under certain conditions it is more 
economical to buy an expensive engine for prompt de- 
livery than to accept a cheap one after an embarrassing 
delay.” I think, Sir, the conditions should be very ex- 
ceptional, as this report strongly accentuates what I said 
in a letter you were good enough to publish in your issue 
of January 3: ‘‘ It will pay ordinary companies to put 
themselves to some little inconvenience even to obtain 
good British-built engines, and if only a little foresight 
were exercised there would be’ no necessity t» go outside 
our own country with their orders,” and I do think if 
railway officials do not look sufficiently before them, then 
shareholders should see that their money is being spent 
to the best advantage, as it should also be borne in mind 
thatit is not alone or altogether ‘‘ standardisation ” that 
accounts for quick delivery, bub sometimes a lowering of 
the quality of the work. 

Faithfully yours, 
Crieff, April 9, 1902. A. Linton Locan. 





ASSISTANT ENGINEERS, ROYAL NAVY. 
To THe Eprrog or ENGINEERING. 
Srr,—I have noticed a letter in your number of April 4, 
pose 451, on the expenses of an assistant engineer in the 
yal Navy, and, being a prospective candidate, I find 
it anything but encouraging. I should be much obliged if 
the author would give more details of how the expenses 
were made up. The item of up-keep of uniform and 
plain clothes is put at 25/. per annum ; now, starting with 
everything new, I fail to see how, in the first few years, 
this can be double what any ordinary person’s are ashore, 
because in the first year practically nothing would have to 
be bought at all after the initial outlay, and very little in 
the second. But even omitting this amount, the net 
balance receivable is only 31/. per annum. 
Yours faithfully, 
A PROSPECTIVE CANDIDATE. 





Pic In THE Untrep States.—The consumption of pig in 
the United States in January is estimated at 1,500,000 
tons in round figures. This represents a consumption of 
18,000,000 tons per annum. 





Messrs. Ropry anp Co., Liurrep.—The annual meet- 
ing of this company was held at Lincoln last week, Mr. 
F. Andrew —. The chairman considered that the 
shareholders might fairly be congratulated on the success 
of the year’s working. It was true that the directors 
proposed to pay 1 per cent. less dividend, but the com- 
pany had had to face falling markets with a smaller out- 
put, in consequence of the continuance of the war in South 
Africa and the industrial crises prevailing in Germany 
and Russia. In accordance with a wish expressed by 
shareholders at the general ——— of the company, the 
directors had written off the whole of the goodwill 
account, amounting to 36,362/. 16s. 1d. After also writing 
off 5000. for depreciation of buildings, machinery, and 
plant, and providing for directors’ and auditors’ fees, 
there remained a balance of 20,446/. 8s. 8d., from which 
must be deducted 6312/. 103. for debenture interest, 
leaving, with 34227. 63, 8d. brought forward from last 
year, a balance of 17,556/. 6s. 4d. available for divi- 
sion. This amount, the directors recommended, should 
be appropriated as follows: To the payment of 4 
dividend of 10s. per share (free of income-tax) on both 

reference and ordinary shares, 14,706/. 14s. 5d.; balance 
orward, 28497. 10s. 11d: The report was adopted, and the 
dividend recommended was d . 
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FENCING TEXTILE MACHINERY. 


(For Description, see Page 489.) 








Fic. 1. 


GUARD OVER TakER-IN Lattice, BALE-BREAKER. 








Fig. 2. Boarpv ror Turninc Enp or Lap rounp Lap ROLier, 











Fic. 3. Smnete ScurcHerR AND Lap MAc8INE, 








SincLe ScurcHerR anp Lap MACHINE. 


INDUSTRIAL NOTES. 


Tue Easter holidays have long been regarded as a 
period favourable for conferences and congresses by 
those whose opportunities are few for such purposes. 
The reason is obvious. In many industries the sus- 
ae of business begins from the close of Maunday 

hursday, leaving often five days at the disposal of 
the excursionists—namely, Good Friday to Easter 
Tuesday, inclusive. Thus there is ample time for at 
least a three days’ conference, exclusive of Easter 
Sunday. The co-operators, after many years’ experi- 
ence of Easter gatherings, have chosen Whitsuntide 
as preferable, the weather being fairer and more 
settled than at Easter. But, then, co-operators are 
better able to pay the expenses of such congresses, 
and for the most part all delegates to their congresses 
are employés or officers of co-operative societies, and 
therefore no question of loss of time comes in. Their 
position is therefore exceptionally advantageous in 
this respect. 





The meeting of the National Union of Teachers, 
at Bristol, scarcely comes within the pale of an indus- 
trial conference, but it is a gathering of the represen- 
tatives of what is, to all intents and purposes, a trade 
union, though its members belong to what may be 





called a learned profession. Its objects include the 
betterment of the teachers’ position. The union looks 
after their interests, and the founders took a bold and 
worthy course when they named it a union. On the 
present occasion the conference concerned itself mostly 
with the question of the hour—the Education Bill and 
its probable or possible effects upon the education of 
the people. Into those debateable points we may not 
enter. But the position of the Teachers’ National 
Union is somewhat unique: it owes a duty to the 
public, as well as to the body whom its members serve 
and the children whom they teach. 





The annual delegate meeting of the National Amal- 
gamated Union of Shop Assistants, Warehousemen, 
and Clerks was held in Newcastle-on-Tyne, and was 
attended by 100 delegates. After — — of 
vicissitude, this union seems to have taken hold. The 
retiring president stated that it was now regarded as 
a high honour to be identified with the union. He 
further stated that it was a lack of intelligence which 
led certain individuals to keep aloof from it. The 
new president reviewed the situation. The organiza- 
tion was in a re condition; numerically it 
had made rapid strides. Scotland bade fair to set 
the pace ; Ireland displayed signs of increased activity, 
but gallant little Wales was still in the forefront. 








Fie. 4. Opener orn Scurcuer, witH TrReaDLE FuLt 
WiptH oF MACHINE. 


The predominant partner, England, had added to its 
numbers in the north and south, east and west; the 
spirit of combination was steadily growing. The pro- 
vident fund was being strengthened, while the bene- 
volent fund had helped some of their comrades who 
had been stricken by the way. The membership was 
about 10,000; the income for the year was 11,3921. ; 
while 35917. had been paid in benefits. The confer- 
ence adopted a resolution in favour of direct repre- 
sentation in Parliament, but rejected an amendment 
to insert the word ‘‘independent.” The delegates 
expressed dissatisfaction with the report of the Select 
Committee of the House of Lords, declaring that no 
legislation would suffice amas State regulation of the 
hours of labour, as embodied in their own Bill. The 
other chief points of publicinterest were the questions 
of “ living in” and a ‘‘ minimum wage.” As regards 
the former, there is evidently a growing revolt against 
the living-in system. This may result from varying 
causes, one being the tie—the regulation to be in at a 
certain time at night. As toa minimum wage, it is 
more difficult than in most other occupations ; for the 
salaries—they would not like to use the term wages— 
vary from so many shillings per week to many hun- 
dreds a year, some going as high as four " 


The conference of ‘‘ Socialist and Labour-Elected 
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Persons ” was held in Liverpool on Good Friday and 
the following Saturday. It is called the Fourth 


Annual Conference of an organisation not very clearly 
defined. There does not appear to have been any 
Labour member of Parliament present, so that pre- 
sumably only members of local authorities are included 
in the association. The conference was fitly presided 
over by Mr. Will Crooks, the popular working-man 
Mayor of Poplar. In his address he dealt largely with 
the poor law system, mainly as regards the administra- 
tion of the poor laws. He regards that field as one in 
which Labour representatives can doa great deal of 
good; and Mr. Crooks can speak with great authority on 
the question, for he was long a member of the old board 
of guardians in the parish for which he is now the mayor, 
and has been a member of the London County Council 
from the first. The question of housing the poor was 
also dealt with. Unification for local purposes was 
also dealt with, but the mode was one in which diver- 
sity of opinion was manifested. The question of public 
house licences was dealt with, some advocating the 
creation of public house trusts, others advocating the 
municipalisation of the liquor traffic. The conference 
also passed a resolution upon the Education Bill—a 
matter upon which there is a great diversity of opinion 
in the Labour ranks. As it does not affect London, 
each locality regards it from its own standpoint. What 
the precise objects of the ‘‘Socialist and Labour- 
Elected Persons ” are, as a body, does not very clearly 
appear. There was, indeed, no specific delegation ; 
any person duly elected upon any public local body 
onal attend the conference without any form of 
credential, so that as a representative body it was 
without force. But if those who attend are efficient, 
as elected persons, the views expressed may have some 
weight. 


The conference of the Independent Labour Party 
was also held in Liverpool, many of those attendin 
the previ »us conference of Socialist and Labour-Elec 
Persons being present at the former as delegates. 
Upwards of 100 delegates were reported to be pre- 
sent, representing between 80 and 90 branches; but 
the number of members so represented is not given in 
the reports. The chairman stated that during the 
past year the party had increased in numbers, 
branches, and membership, in its income and expen- 
diture, and greatly in its activity. But there was 
no mention of progress as regards unity. The lack of 
unity was indeed manifest in the discussion on the first 
resolution, on the ‘‘socialisation of land and capital,” 
but it was carried. The growing antagonism between 
the Socialists, as represented by the Social Demo- 
cratic Federation, and the Independent Labour 
Party was accentuated in the speech of the seconder 
of the resolution, He, it was also, who intimated that 
the Labour members in Parliament objected to form a 
Labour group on the lines of the Independent Labour 
Party, leaving only one man, the member for Merthyr, 
as the one representative of that august party and its 
organisation. A resolution “towards unity” was 
carried—namely, one to co-operate with the Labour 
Representation Committee appointed by the trade 
unions. Many questions were debated, and some 
further resolutions were passed, while some were got 
rid of by ‘‘ the previous question.” Though it is called 
the Independent Labour Party, its aims are political 
rather than industrial. The conference, moreover, 
did not appear to be well versed in labour questions, 
for when a proposal was moved in favour of a general 
arbitration Sened for labour disputes, one of the 
leaders declared that there was sucha board ! Where, 
when established, how constituted ? Bat the declara- 
tion was deemed to be sufficient for the delegates 
assembled. 





The twenty-second annual conference of the Social 
Democratic Federation was held at Blackburn. Al- 
though the Social Democratic Federation is a thoroughly 
political body, whose aims are political rather than 
industrial, the conference dealt more with industrial 
questions than did the conference of the Independent 
Labour Party. One of the first questions before the con- 
ference was the state of the finances of the Federation, 
upon whichsubject some very strong remarks were made 
as to ‘‘ ineffective members’ meetings ” to discuss pro- 
posals which they were perme to carry out ; and it 
was suggested that the Federation should embark in 
trade, co-operative trading, as 3 means of procuring 
funds to carry on their work. The Social Democratic 
Federation as a trading concern! Well, that body 
might do worse; but what of their flaunted principles ? 
The conference rejected the proposal by 44 votes to 16. 
The proposal to rejoin the Trade Union Labour Re- 
presentation Committee was rejected by 59 votes to 20. 
A resolution was carried by 70 votes to 7 to join the 
trade union movement, so as to influence the unions in 
favour of socialism. A pro to establish trade 
unions on a social democratic basis was defeated by 71 


votes to 10. A resolution forbidding members of the 
Social Democratic Federation, who were at the same 
time members of local trade or labour councils, to vote 
for any but Social Democratic Federation candidates 





was defeated by 47 to 26 votes. The differences of the 
Social Democratic Federation and the Independent 
Labour Party came up for discussion in two resolu- 
tions : one, favouring negotiation for unity, was carried 
by 61 to 15 votes; the other, to refuse Independent 
Labour Party men to speak at Social Democratic 
Federation meetings, was defeated by 66 to 13 votes. 
A resolution was also passed protesting against the 
right of asylum in this country being tampered with 
on any plea whatsoever. 





The Ironworkers’ Journal for the current month 
contains a report of the annual meeting of the Midland 
Wages talc the speeches at which indicated a deter- 
mination to work for industrial peace in the iron and 
steel trades. Mr. W. Ancott said: ‘‘ He wanted it to 
be more widely known that no difficulty that could 
arise could cause a cessation of work.” This, from the 
workmen’s representative, means much. But in order 
that so important a result should be manifest, it was 
essential that employers and workmen should be frank 
with each other, and co-operate to minimise all labour 
difficulties, The ironworkers are fortunate in having 
Mr. W. Ancott as the workmen’s representative, and 
a sucessor to the late John Kane, who was one of the 
founders of the North of Eogland Board of Concilia- 
tion and Arbitration in the Iron and Steel Trades, 
His age, experience, knowledge, tact, and inde- 
pendence help to keep the men in good form for 
peaceful settlements of alllabour disputes. The chair- 
man—Sir Benjamin Kingley, Bart.—spoke of American 
and Continental competition ; but said they were not 
afraid so long as employers and workpeople pulled 
together. Inthe North of England Board, the referee, 
Mr. David Dale, has decided against Messrs. Palmer 
and Co.’s shipbuilding firm in the matters in dispute 
between them and the men. An agreement has also 
been made in respect of the dispute at the Consett 
Iron Works, as regards No. 2 cogging and plate mills, 
and other disputes at Jarrow and elsewhere. The 
honourable way in which both sides endeavour to 
negotiate mutual settlements of all labour disputes in 
the iron and steel trades, or effect a settlement by 
arbitration, if conciliation fails, is most commendable. 





The monthly report of the National Union of Boot 
and Shoe Operatives expresses regret and disap- 
pointment at the state of trade, which is worse than 
reported in the previous report; from most of the 
branches the returns pede trade as dull, slack, 
quiet, or bad. The position is dismal, with no bright 
prospects to foster the hope of better things in 
the immediate future. Fortunately, labour disputes 
in the past month were few, and not very serious. 
One threatened to be serious at Stafford, but the pre- 
sident of the union interviewed the firm and effected a 
settlement. At Cork a dispute arose by reason of a 
change from piece to day work. The men objected, 
but a scale was agreed to, and the men were satisfied. 
Other disputes were not so satisfactorily arranged. 
The ——. with the Co-Operative Society at Heck- 
mondwike has been referred to a joint committee 
with the view to a settlement. The members of the 
union have voted in favour of a renewal of the Trust 
Deed—Arbitration and Conciliation Board—for another 
two years, by a very large majority. This means in- 
dustrial peace. 





The report of the Operative Cotton Spinners’ Asso- 
ciation states that there is a further increase of unem- 
ployed members, the proportion now reaching 6.53 
per cent., as against 6 per cent. in the previous month, 
and 4.86 per cent. a year ago. There has been a small 
increase of full members, but a decrease of piecers, in 
the month. The united membership is 13,676. There 
were 15 disputes in the month requiring the services 
of the officials. There were 37 accident cases to be 
dealt with, and 23 compensation cases in the month. 
Most of the latter are arranged mutually, the associa- 
tion sending in the claims of members to the employer 
or employers. Very few difficulties arise in this 
respect. 

During the whole of last week the iron and steel 
trades in the Wolverhampton district were affected by 
the holidays. As the demand for supplies were less 
active there was no haste in re-starting the works. 
Business was very quiet, and prices were reported to 
be weaker; the expectation of an advance in rates 
seems to have been a oned. But the quotations for 
raw iron were strong, as also were those for marked 
bars. Sheets were weaker. Steel is in more pressing 
demand, and makers have booked heavily ; they have 
been able to ask for an advance in rates for bars, 
plates, and billets. The engineering and allied trades 
show no material ch: from the week previous, but 
there is a lessened activity in some branches. This, 
however, is deemed by many as temporary only, for 
there is an increasing issue of orders in the shipbuild- 
ing trades. In the hardware industries some report a 
slackening off; in others, if the pressure is not so 
great, full employment is the rule, Altogether the 





pace is slower than it was in most of these branches of 
trade. Still, few as yet complain of bad trade. 


In the Birmingham district the holidays were even 
more general than in the sister district of Wolver- 
hampton. Many ironworks were closed during the 
week, and business generally was almost nominal in 
the iron and steel industries. The prices of crude iron 
were firm, makers making no movement towards a 
relaxation in their quotations. There is a more hope- 
ful expectation of better trade in most quarters. In 
the engineering and allied industries there is little 
change in the situation. The pressure is not so great 
as it was, and there is a small increase in the number 
of unemployed. In the other iron, steel, and metal 
industries the ition varies, but few complain of 
really bad trade. Slack it is in some branches, but 
not seriously so in very many. 








The position of the engineering and allied trades in 
the chief industrial centres of Lancashire continues 
about the same as last reported. Complaints of a 
lessening weight of new work coming forward are 
becoming more prevalent, but there is still a consider- 
able amount of work in hand, and no great slackness 
in employment is manifest, except in the textile- 
machine-making branches. The activity and pressure 
in electrical engineering continues. In the locomotive 
and railway carriage branches there is work enough 
in hand to give full employment for a long time ahead, 
but new work is not offering so freely as it was. 
Machine-tool makers for the most part report that 
orders are being completed faster than new work is 
offering to replace completed contracts. General 
engineering shops are only moderately supplied with 
work. Boilermakers continue to be fairly busy, and 
the firms engaged upon structural work have a fair 
amount of work onhand. The textile machine branches 
are still depressed. The iron trades were slack during 
the holidays, and business was slow, but firmness 
characterised quotations, with few exceptions. The 
steel trade has improved, and is now regarded as ina 
strong position. 


The notices issued by the North of England ship- 
builders of a 5 per cent. reduction in wages on the 
North-East Coast, embracing the Tyne, Wear, and 
Tees districts, have caused considerable stir among 
the operatives. Declining trade is given as the reason 
for such notices, which are to expire next week. Mass 
meetings of the men were at once convened to consider 
the situation, and decide upon the course of action to 
be pursued. The Boilermakers and Iron Shipbuilders’ 
Union, whose members will be largely affected by 
such notices, is one of the best organised trade unions 
in the country, and is well and prudently conducted. 
For many years most disputes have been amicably 
arranged by mutual negotiation. May this not be an 
exception. 








The execative of the South Wales Miners’ Federa- 
tion has decided to give notice to the coalowners on 
July 1 next to terminate the present sliding-scale 
arrangement, with the view of establishing a minimum 
wage on the basis of 40 per cent. upon what is known 
as the standard rate of 1879, to be regulated and con- 
trolled by a Conciliation Board, instead of the Sliding 
Scale Committee, The sliding scale was adopted after 
the great and disastrous strike of 1872. hen the 
aga basis was fixed—in 1879—wages were at a low 
ebb. 





At a meeting of the Northumberland Coal Trade 
Conciliation Board, held at Newcastle on Saturday last, 
it was decided to reduce the wages of miners and banks- 
men 24 per cent., labourers in proportion, from the 
7th and 14th instant pay-days respectively. This will 
leave the miners’ wages at 30 per cent., and the surface- 
men 25 per cent., above the standard rate on the basis 
of 1879. 





The painters and decorators of London have decided 
to ask for an advance in w of a penny per hour, 
the same to be in force until the date of the coronation. 
This decision has been come to by the union and non- 
union men apart from the Painters’ Union. 


A strike of 10,000 miners employed by the Rochester 
and Pittsburg Coal and Iron Company has been de- 
clared, the question being the mode of hauling the coal 
cars out of the mines. They have decided to allow the 
pumpers and tracklayers to continue to work, to pro- 
tect the mines; but if the strikers are evicted, these 
also will go out on strike. 








ARGENTINE IMMIGRATION.—The number of who 
landed at Argentine last year was 160,582 ; of these, 
125,951 were described as immigrants ; Italian immigrants 
were in the ascendant, numbering 58,314 ; the other new 
arrivals comprised 18,066 yop 2788 French, 2742 
Austrians, 2159 Syrians, and Russians. The number 
= British immigrants into Argentina last year was only 
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GUARDING TEXTILE MACHINERY. 


Fencing or Guarding Machinery used in Textile Factories, 
with Special Reference to Machinery used by Cotton 
Spinners and Manufacturers.* 


By Samurt R. Pratt. 


At the request of the Council the following paper has 
been prepared to show what the author’s firm, Messrs. 
Platt Brothers and Co., Limited, of Oldham, have done 
in guarding the dangerous parts of the machines made by 
them. It will probably be observed, upon examination 
of the illustrations on pages 487 and 490, that in some 
cases the guards or covers, and the weap Ren ageges con- 
nected with the guards, are somewhat elaborate in design 
and costly'to construct; but it should not be overlooked 
that it is not merely necessary to provide guards, but to 
construct these, as far as may be practicable, in such a 
manner that they cannot be permanently removed by care- 
less or incompetent workpeople. It is not uncommon, 
after the machine-maker has equipped the machines with 
the necessary guards, to find, after a few years, that the 
machines are working in an unguarded condition, the 
guards having been removed and not replaced again, and 
probably broken or lost. It is therefore advisable, in all 
cases where it is practicable, to make hinged guards which 
can be moved on their hinges and opened when required, 
but cannot be detached from the machines without some 
extra labour being necessary to accomplish this. 

It may be taken as a fact that workpeople or over- 
lookers are not, as a rule, in favour of the application of 
guards, because the guards interfere with the accessibility 
of the working parts of the machine, and in many cases 
are a source of additional! trouble to the operatives, either 
in the removal or refixing of the parts; they also in many 
cases make the difficulties of oiling and lubricating the 
working parts greater and increase the number of parts 
which require to be cleaned. For these reasons many 
special guards do not secure the favour of millowners, 
especially as so much guarding involves additions to the 
cost of the plant without increasing the efficiency of the 
machinery as yarn or ypered cpr nieny S arageees m 

The more elaborate guards have been gradually intro- 
duced in recent years, to a great extent, as a protection for 
the benefit of millowners against careless and incompetent 
workpeople; or, in other words, to protect workpeople from 
their own careless actions. The improved guards not only 
cover the working parts likely to injure the attendants, 
but are constructed in such a manner that they cannot 
easily be removed or taken permanently away from their 
proper places in the machine. Several, as will 
shown later, do not even permit the machines to run 
unless the devices have been replaced in proper position. 

The special guards have been in many cases de- 
signed to suit the requirements of mill-managers on the 
Continent of Europe, notably those in Russia, where the 
factory inspectors are very arbitrary, and the factory laws 
and regulations so worded that the mill-manager or 
director is made personally liable for any accident or 
damage to the workpeople ; and the mill-owners have not 
only to pay compensation to the person injured or to their 
relatives, but in case of serious injury the manager is liable 
to imprisonment in addition ; no light punishment. The 
workpeople in Russia, being drawn mostly from the 
peasant class, taken from their occupations in husbandry 
or forestry, are generally ignorant and illiterate. It can 
be readily imagined that the responsible director of a 
factory will not hesitate in such circumstances to incur 
considerable expense in providing safeguards to reduce 
his chances of imprisonment and monetary loss. Cases are 
alse of nob uncommon occurrence where these workpeople 
are said to have deliberately put their fingers in the 
working part of a machine, especially to injure the 
trigger finger, and thus render them unfit to be called 
7 for military service. The factories in some districts 
of Russia are worked — and day with three or four 
sets of workpeople; therefore precautions are more 
generally necessary and advisable. 

In our own factory districts there are no such drastic 
measures to terrorise the mill-manager or director; bub 
there is the Employers’ Liability Act to be borne in mind, 
and for this and other reasons the P ipdionw of special 
guards, in addition to those generally considered neces- 
sary, isadvisable. The factory inspectors in this country, 
it may be said, generally use their power and influence in 
the direction of making the provision of special guards 
compulsory and not optional, and do all they can to 

secure the safeguarding of machinery. Notwithstanding 
the cost of elaborate and special guards, the matter in 
question is worthy of serious consideration, although it 
adds so much directly to the cost of machinery, and as a 
result tends to increase the cost of production of both 
yarn and cloth ; it is, however, very probable that when 
the charges for accidents are set against the cost of 
specially guarding the machinery, that the greater first 
cost will ultimately prove the cheaper, as it will certainly 
give more satisfaction in the long run to both employers 
and employed. More protection ought, howeyer, to be 
afforded to employers against ee who neglect to 
avail themselves of the provisions for safeguarding pro- 
vided by the employers. , : 

In the processes of cotton preparing, carding, and 
spinning, the first machines through which the cotton is 
usually passed are the bale-breaker and the exhaust- 
opener. The bale-breaker is made in various ways, but 
in the pattern hitherto chiefly used the machine is fed by 
means of a continuous lattice on which the attendant 
spreads the raw cotton, and the lattice conveys the cotton 
to the feed-rollers. The feeding of the exhaust-opener 
is also by a lattice, which is kept fully loaded by an 





* Paper read before the Institution of Mechanical 


automatic hopper feeding machine. To prevent the 
attendant putting the hand carelessly, or without thought, 
into the taking-in or feed rollers, while spreading the 
cotton, also to prevent the attendant picking any cotton 
which may have wrapped round the upper feed-rollers 
whilst the machine is running, a skeleton guard, as 
shown on the illustration, Fig. 1, page 487, is applied. 
This is, or should be, made of such a length behind the 
taking-in feed rollers, that the hand from the elbow 
joint to finger tips cannot reach the nip of the rollers : 
moreover, it is made of an open pattern, so that roller 
laps when formed may be readily seen. 

The single beater scutcher is usually fed by three or 
four laps taken from the opener, and the skeleton guard 
previously shown is not necessary, buta light self-weighted 
dummy roller is sometimes placed above the lattice, before 
the actual working roller, and this dummy roller will not 
cause injury to the hand if put beneath it. 

At the front of the opener and scutcher a lap is formed, 
the centre of which is an iron lap roller of considerable 
weight. At the commencement of anew lap the lap roller 
is dropped by hand on the layer of cotton as it comes 
from the machine, the layer is then turned over and 
behind the lap roller, and the end usually tucked under 
by hand. Attendants not very expert are liable to get 
their fingers or hand trap during this operation, and 
to prevent this a board full width of the lap, Figs. 2 and 
3, page 487, with arms at each end and elbow joints, is 
sometimes u This is quite effective for the pu 
of turning the layer of cotton over and behind the lap 
roller, and so does away with the necessity of using the 
hand for this purpose. 

The vertical racks with anti-friction bowls on the top, 
which serve to give the requisite pressure to the lap roller, 
have to be raised by the large hand-wheel on the right 
side of the machine; and to enable the racks to be wound 
up, the friction is taken off the brake wheel by means of 
a treadle. To prevent the attendant allowing these 
racks to come down into position over the ends of the 
lap roller with a run, a supplementary lever, operated by 
a stud on one of the racks when it nears the bottom, lifts 
the attendant’s foot off the brake treadle, and allows the 
friction or brake to come into action, thus stopping the 
downward run of the pressure racks and preventing 
breakages, as well as injury to the workpeople’s hands. 
The illustration in Fig. 4 shows the treadle connected 
the full width of the machine, and not at one side only, 
asusual. This treadle also, when pressed downwards, lifts 
the pressure off the rack. 

The two or three-blade beaters in these machines are 


be| run at speeds ranging from 800 to 1200 revolutions per 


minute; and to prevent the attendants lifting the cover 
which is over the beaters, or the panel door at the front 
of the beaters, whilst the machine is running, also to make 
it impossible to start the machine before the covers are 
turned down into their proper position, the locking appa- 
ratus, as illustrated, isapplied. Fig. 5, page 490, shows the 
cover and doors closed, Fig. 6 showsthem open. The lock- 
ing apparatus consists of a bolt and connections, and to re- 
lease the covers and door the bolt is pushed into a corre- 
sponding hole in the flanged pulley on the beater shaft, 
and thus prevents the pulley and the beater shaft revolv- 
ing. Before the pulley can be released the bolt must be 
slid in the opposite direction, where it enters correspond- 
ing holes in the end of the beater cover and in the lever 
attached to the panel door. 
The train of wheels connected with the calender rollers 
is protected by ground and glazed cast-iron guards, as 
shown in Figs. 5 and 6, and the cage wheels immediately 
behind have also polished cast-iron guards as shown. 
These cage wheels run at a slow rate and are not espe- 
cially dangerous; moreover, the doors to the draught 
flue are immediately behind, so that these doors should 
by preference be readily accessible. Nevertheless, some 
mill managers prefer to fix by screws sheet-iron plates 
to cover the arms as shown. 
It is also advisable to guard the ends and sides of 
pulleys on the quick-running shafts, such as the beater 
shaft, by means of wrought-iron fencing. Such fencing 
is usually provided by the mill mechanics and bolted to 
the sides of the machines. Illustrations of such guards 
are, however, shown in Figs. 2 and 3. 
The next machine in the series of cotton-spinning ma- 
chinery—the carding engine—has all its revolving a 
well guarded. The licker-in, the cylinder, and the doffer 
are covered with bright sheet iron or steel, screwed down 
to the sides. The bevel wheel and pinion on one end of 
the licker-in and side shaft run only slowly, but may be 
arded by a complete polished cast-iron cover (this is, 
owever, considered by some to be in the way and an in- 
convenience to the strippers and _—— as shown in 
Vig. 7, page 490, or by a partial guard only, as shown in 
Fig. 8, the latter not interfering with the convenience 
of the attendants. On the opposite end of this shaft the 
pair of bevels on the doffer shaft and the side shaft are 


covered with a complete guard, as shown in Fig. 9. On 
the opposite end of the doffer shaft the spurwheel 
and pinion may be and are frequently ed, as shown 


in Fig. 10. It is, however, at times convenient for the 
workpeople to be able to turn the doffer gentle J hand. 
Consequently, the plate wheel and complete guard in this 
case are an inconvenience, tri 

A number of carding engines are usually placed in line, 
each driven by a strap from the main shaft. The 
between one carding engine and another is usually from 
9in. to 18in., according to the space ab disposal and 
other circumstances. In England it is not the custom 
to bar this passage, but in some foreign countries it is 
usual to puta locked bar in front as well as at the back 
of the passage, to prevent either authorised or unautho- 
rised workpeople oe | to pass between whilst the 
machines are at work. ere such bars are in use, the 


Fig. 11, will enable the workpeople to stop the machine 
from either the front, middle, or back of the machine. 


(To be continued.) 





THE LAW OF MASTER AND SERVANT. 

Sutherland v. Best.—This case was heard in the Edin- 
burgh Sheriff Court on March 11. According to a report 
in the Scotsman for March 12, James Sutherland, 16, 
Baltic-street, Leith, sued the defender, John Best, con- 
tractor, for 180/. under the Workmen’s Compensation 
Act, in respect of the death of his son, James Briggs 
Sutherland, who was killed while employed at certain 
shunting operations at Leith Docks on September 28 
last. The ground of the pursuer’s claim was that he was 
a partial dependent of his deceased son, who for some 
time prior to his death was giving the pursuer an allow- 
ance from his wages. Prior to the raising of the action, 
the defender tendered to the _—- a sum of 50/. in full 
of all claims, which was refused, Sheriff Maconochie 
evap 3 heard pve in the action, and has now issued 
his judgment, finding that the 50/. tendered was com- 
pensation reasonable and proportionate to the injury 
received by the pursuer through the death of his son. 
He accordingly decerned against the defender for pay- 
ment of 50/. to the pursuer, but, in respect of the tender, 
found the pursuer liable to the defender in expenses. 

Neilands v. Low and Sons.—This case was heard in the 


rpose | Edinburgh Sheriff Courton March 7. According to a re- 


port in the Scotsman for March 8, the action was brought 
at the instance of Jane Cathie Neilands and others, chil- 
dren of the late Alexander Neilands, slater, who on No- 
vember 11 last was in the employment of Messrs. John 
Low and Sons, slaters, 73, Clerk-street, Edinburgh. The 
pursuers sought payment of the sum of 300/. under the 
Workmen’s Compensation Act, 1897. The defenders 
pleaded that the deceased was guilty of serious and 
wilful misconduct when he met his accident, in respect 
that he was under the influence of drink at the time. 
Sheriff Henderson, on February 3, heard proof, and in 
his interlocutor sustained the defence. He held that 
on the day in question the deceased and a fellow-work- 
man commenced drinking at 8 a.m., and that up to some 
twenty or thirty minutes before the accident, which 
occurred at 3.30 in the afternoon, they had each con- 
sumed three and a half glasses of whiskey, and five or 
six pints of beer and ale, and that in consequence Nei- 
lands was considerably under the influence of drink, and 
was not in a fit state to work ona platform at any con- 
siderable height from the ground. The Sheriff there- 
fore held that the accident was directly traceable to the 
amount of drink which the deceased had consumed. Ib 
had been proved that the injuries from which he died 
were attributable to his serious and wilful misconduct. 
Judgment for the defenders, with costs, 

Thornley v. Stott.—This rey, tone was heard b 
Judge Bradbury at the Oldham County Court, on Marc 
12, raised a singular pointd under the Workmen’s Com- 
pensation Act. According to the Manchester Evening 
News (March 13), the spp icant, who claimed compen- 
sation for her husband’s death, was Mrs. Mary Thornley, 
of 116, Oldham-road, Shaw. The respondent was George 
Pe naggy A poi ye Be-ygg plumber, for whom 

r. g ot appeared. . Tipping appeared 
for nen and ie Elliott for the ae 79 Tb 
appeared that the deceased was in the employ of the 
respondent, and on July 18 last, whilst removing a heavy 
crate of glass from a lorry, he was severely ed about 
the chest and side. He died on August 13 following. 
The earnings of the deceased during the vious three 
years totalled 282/. 33. The accident and the earnings 
were admitted, but the cause of death was disputed. 
Death took place in hospital, and was certified as due 
to typhoid fever. Mr. Tipping argued that the accident 
had so weakened the man’s power of resistance as to 
prevent him getting better from the typhoid, and he 
sought on that ground to bring the claim within the Act, 
Dr. William Roy, who attended the d |, said 
that the accident lessened his chance of recovery, and, 
in cross-examination, added that if the typhoid nob 
supervened he would have recovered. 

r. Baldwin, who had attended Thornley during Dr. 
Roy’s absence, gave similar evidence, and said that when 
typhoid set in, about August 9, he was then recovering 
from the accident, There was no direct connection be- 
tween the injury and the typhoid. 

His Honour said there was no case for the applicant. 
It was very unfortunate, but there was no doubt that 
the cause of death was typhoid fever and not the acci- 
dent. There would be a verdict for the respondent, 
with costs. 

Mr. Elliot undertook that the order for costs would 
not be enforced. 

Haley v. Musgrave.—This case was heard at the Leeds 
Assizes by Lawrance, J., and a special jury on March 21, 
say a ——_ in the Leeds Mercury (March 21), 
William Haley, of Dewsbury, brought an action to re- 
cover damages from Mr. A. S. J. Musgrave, wool mer- 
chant, Bradford, and others, for goods sold, money paid, 
wages due, wrongful dismissal, and breach of contract. 

n = plaintiff, oe tented i — a ago 
press for pressing liquid g' in the manufacture o 
tumblers, came over to this country and obtained a patent 
here. For the purpose of reviving the works here, 
ae ta was employed at 37. a week to superintend the 
yr To = ; ae, one mg sage Hai 1 
an usgrave his paten ts, wi exception o 
those in p peers and ‘Asakealia, ce 

The defendants were to purchase two machines, and 
if within six months the oe amounted to less than 
5002. the agreement was to be terminated. If the profits 
exceeded 500/., the 8002. was to be payable. intiff 








Engineers, 


application of the strap fork arrangement, as shown in 





now said thabp the defendants had never given his 
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FENCING TEXTILE MACHINERY. 
(For Description, see Page 489.) 
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machines a fair trial. For the defendants it was denied 
that any of the sums claimed were due. 

The jury found for the plaintiff, holding that he was 
entitled to the two machines, his expenses to America, 
34/. 123., and 457. for es due. They did not consider 
he was entitled to any damages for wrongful dismissal, 
nor were the defendants entitled to anything on the 
counterclaim. 








STRAINS ON CRANKSHAFTS. 

The Straining Actions on the Different Parts of a Crank- 
shaft, Illustrated by an Actual Case of a Four.Cranked 
Marine Shaft.* 

By Professor S. DUNKERLEY. 
(Concluded from page 558.) 

Momentsonthe Arms. (1) Twisting Moments.—Having 
considered the shaft and the pins, the next thing is to 
consider the arms. In any cylinder, the aft arm is the 
one which is usually the most severely strained, so that 
this is the arm to which the following results apply. 
The arm is subjected to both twisting and bending, and, 
since the arm is not of circular section, we must consider 
the bending moment in the longitudinal plane of the 
arms and shaft, and in ae oe perpendicular to this 
longitudinal plane, separately. The method of deter- 
—— different straining actions has been alread 
described. The twisting moment on the aft arm—sti 
assuming that the bending moments at the different 
journals are zero—is (Fig. 4, pege 427 ante) Q,. CG — 
Q. FB, which is equal to B2..G H, and therefore to— 

Q AC.GH 

on” 

in which Q is the component of the force in the rod re- 

solved perpendicular to the crank radius, and is conse- 

quently proportional to the twisting moment of the 
cylinder considered. Thus, in the high-pressure cylinder 

(see Fig. 15, page 455 ante)— 


AC = 3.33 ft GH =1.70ft. CH = 6.55 fo., 


and therefore the twisting moment on the aft arm is Q x 
865. Since the crank radius is 2 ft., the twisting 
moment is equal 2Q, and therefore the twisting moment 
on the aft arm is equal to the twisting moment due to 
the high-pressure cylinder by .432. Thus, for example, 
when the crank has turned through 66 deg. from the 
bottom dead centre (corresponding to one-quarter of the 
up stroke), the turning moment of the high-pressure 
oylinder is 49,4 foot-tons, and therefore the moment on the 
aft arm is 21.3 foot-tons. Thus, by proceeding in this 
manner, we can plob a curve of twisting moments ona 
crank-angle base for the aft arm of each cylinder. They 
are shown by the dotted curves in Figs. 39, 40, 41, and 
42 (page 492), The convention as regards sign is that 
explained previously, and the angle in all cases is the 
angle turned through by the crank considered from its 
bottom dead centre. 

(2) Bending Moments in Plane of the Arms.—Next, the 
bending moment on the aftarm in the longitudinal plane 
of the arm and shaft is the same at every section, and is 
equal to (Fig. 2, page 427 ante)— 

R,.CG-R.AG, ie. to Re. HGork. 40-3 4 
where R is the component of the force in the rod resolved 
along the crank radius. This bending moment is the 
same multiple of R that the twisting moment on the arm 
is of Q; and, therefore, for the high-pressure cylinder is 
equal to .865R. Thus, when the high-pressure piston 
has moved through one-quarter of the up-stroke, the 
effective force on the piston is 29.6 tons, and, therefore, 
the force transmitted through the rod is 30.5 tons. In 
this position the component R along the radius is 17.9 tons, 
aud the bending moment in this position is consequently 
17.9 x .865 = 15.5 foot-tons. By pr ing in this way 
we can draw a curve of bending moments on the aft arm, 
in the longitudinal plane of the arm and shaft for each 
cylinder, They are shown in Figs. 39 to 42 (opposite) 
by the chain-dot curves. 

(3) Bending Moment Perpendicular to Plane of Arms.— 
The bending moment on the aft arm in the plane per- 
pendicular to the longitudinal plane of the arm and shaft 
has been discussed above. Ib varies uniformly from 
the magnitude of the twisting moment on the crankpin, 
at the a end, to the magnitude of the twisting 
moment on the crankshaft at the crankshaft end. Thus 
the bending moment at each end of the arm can 
readily obtained from our previous curves. Usually the 
maximum bending moment takes place at the crankshaft 
end. The termination of the bending stress at this section 
is, however, a difficult matter, owing to the connection 
of the arm with the shaft, For this reason the bending 
moment on the arm midway between the pin and shaftis 
the one that has been considered, because at this mid- 
section the section is given by the dimensions of the arm. 


Taste V.—Moments on Aft Arm in Foot-Tons. 








a 
Oylinder. | F-Pt. | H.P.| M.P. | A.L.P. 





dead centre, the twisting moment on the crankpin (from 
Fig. 1) is 94.2 foot-tons, and on the aft journal (from 
Fig. 24) 119.4 foot-tons (¢.¢., equal to 70.0 + 49.4), so that 
the bending moment on the aft arm in the plane per- 
pendicular to the longitudinal plane of the arm and shaft, 
at the section midway between the pin and shaft, is 
106.8 foot-tons. By proceeding in this way the full-lined 
curves in Figs. 39 to 42 have been drawn. The ordinates 
to them give the bending moments on the mid-section of 
the after arm for the different cylinders in different 
positions of the crank. The principal results are given 
in Table V. in the preceding column. 

Longitudinal Curve of Moments for Shaft (Neglecting 
Effect of Continuity).—Thus, neglecting the effect of 
continuity of the shaft, the preceding curves give us the 
straining actions at any particular section during one 
complete revolution of the shaft. It is interesting to see 
how the straining actions for some particular position of 
the crankshaft vary from section to section as we proceed 
from forward to aft. A *‘longitudinal” curve of moments 
for the crankshaft and pins is given in Fig. 43. The 
position of the shaft taken corresponds to the position 
of the horse-power crank arm for which the equivalent 
twisting moment on the high-pressure pin was @ maximum 
—that is, when the high-pressure crank has turned through 
an angle of 290 deg. from its bottom dead centre. An 
end view, looking from aft in a forward direction, is shown 
in Fig. 44. Ona longitudinal axis as base, ordinates have 
been erected at every section, giving the values of the 
—_ "lamas moment (M), direct twisting moment (T), 
values 0 


»/M? + T?and of M + ./M? + 1%, 


and the results obtained are shown in Fig. 43. The curve 
of M is shown by the faint dotted line. It is readily 
plotted, because we have already got the bending moment 
at the centre section of the crankpin, and the diagram 
between any two journals is a triangle. Thus for the 
high-pressure crank, the angle is 290 deg., and the bending 
moment on the pin is, from Fig. 28, 129 foot-tons ; for 
the main pressure the angle is 36 deg., and the bending 
moment on the pin, from Fig. 29, is 56 foot-tons. The 
central pS of the shaft is not subjected to bending. The 
curve of T is shown by the stepped chain-dot line, and, 
again, is at once plotted from our previous curves. Thus 
the swisting moment on the high-pressure pin, for an angle 
of 290 deg., is, from Fig. 32, 136 foot-tons ; the twisting 
moment on the aft journal of the high-pressure cylinder 
is, from Fig. 24 (remembering the forward low-pressure 
crank is at an angle of 125 deg. from its bottom dead 
centre), 199 foot-tons, and soon. Having obtained these 
curves, the curves of 


»/M2 + ‘I? and M + . M2? + T? 


are immediately deduced from them, and are represented 
4 the thick dotted and full-lined curves respectively. 
he maximum height of the curve of 
M+ ,/M? + T?, 
is ab the high-pressure pin, and is equal to 316 foob-tons, 
as before. In the position of the shaft taken ib will be 
noticed that the twisting moment on the shaft is a maxi- 
mum at the aft journal of the mean-pressure cylinder, the 
reason being that the aft low-pressure crank has just 
passed its top dead centre, and, as already pointed out, 
1s being driven by, instead of driving, the crankshaft. — 
Effect of Continuity of the Shaft.—The only remaining 


thing to consider, so far as the straining actions are con- 
cerned, is the effects of continuity of the shaft. The 
method of procedure has already given. In order 


to obtain numerical data for comparison with the pre- 
ceding results, it will be sufficient to consider fully 
the effect of continuity in one or two positions of the 
crankshaft. The first position chosen is that for which 
neglecting the effect of continuity, the equivalent twisting 
moment on the high-pressure pin is a maximum—viz., 
when the high-pressure crank has turned through an 
angle of 290 deg. from its bottom dead centre. Figs. 
43 and 44 refer to this position of the shaft, whilst 
Fig. 11, page 427 ante, represents an isometrical projec- 
tion of it. Following the general method or 
given, we must first resolve the force acting along eac 

rod into two components parallel to two perpendicular 
planes, and then apply the equation of three moments, 
given previously, to these two separate sets of forces. 
The planes chosen are the longitudinal plane of the 
engine (in this case a vertical plane) and the plane 


be | through the axis of the shaft perpendicular to it. Fol- 


lowing the convention already used, forces acting down- 
wards, in the longitudinal plane, are reckoned co. 
and upwards negative. In the perpendicular plane the 
positive forces, looked at from the aft end, act from right 
to left. The forces (V) in the longitudinal plane are 
simply the effective piston forces, whilst the forces (W) 
perpendicular to the plane are the guide reactions. The 
forces acting are given in Table VI. 


Tass VI. 


| 


Cylinder. | F.LP. ue. |, MP. A.L.P. 





Maximum twisting moment 

Maximum bending moment 
plane of cranks ; ai ne 

Maximum bending moment per- 
pendicular to plane of cranks ” 66.0 


A 40.0 | 60.0 | 64.0 | 39.0 
- | 
42.0 | 52.0 | 58.0 | 45.0 


169.0 222.0 | 225.0 


It is clearly equal to the arithmetical mean of the bending 
moments at the twoendsof the arm. Thus, for example, 
in the aft arm of the high-pressure cylinder, when the 
crank arm has turned through 66 deg. from the bottom 








* Paper read before the Institution of Naval Architects. 





Angle of crank! 

with bottom 

centre -.| 125 deg. 
Force in longi- 
tudinal plane 
—i.e., piston 
pressure -| =89.4 (V3) 
Force perpen- 
dicular to 
longitudinal 
plane — ie., 
guide reac: 
tion .. -| = 8.5 (Wy) 


290 deg. 36 deg. 194 deg. 


+76.0 (V2) /=33.5 (V4) | ~15.5 (V5) 














=18.0 (Ws) |- 5.0 (W4)| + 1.0 (Ws) 











The dimensions of the shaft are given in Fig. 15, 
page 455 ante, so that if the five spans be denoted by 
suffixes 1, 2, 3, 4, 5, we have—referring to the symbols 
already used— 


l, = 5.94 2, = 6.55; 15 = 7.93 4 = 6.553 1; = 5.94; 
ky = 495kg= 5133 = .03 ky = .493 ky = .505. 
Considering, therefore, the V forces, the equation of 
three moments (Equation (2), page 427 ante) for the 
spans (1) and (2) gives— 
5.94 Ma + 24.98 Ms + 6.55 M. = 13.17 V; + 15.93 V2; 
for the spans (2) and (3) 
6.55 Mz + 28.9M- + 7.9 Ma = 16.16 V2; 
for the spans (3) and (4) 
7.9 Me + 28.9 Ma + 6.55 Me = 16.16 V,; 
and for the spans (4) and (5) 
6.55 Ma + 24.98 M. + 5.94 My = 15.93 V, + 13.17 V;. 
Tn addition we assume that 
Ma = Oand My — 0, 
and so, for the shaft considered, get the equations 


Ma = 4, 

M, = .5623 V, + .5122V2 + .0366 V, — .01056 V,, 
2 =--.1388 V, + .48 V2 —.1397 V, + .0404 V,, 

Ma = .0404 V, — .1397 Vs + .48 V, — 1388 Vs, 

Me =—.01056 V; + .0966 V2 + .0122 Vi + 5623 Vs, 
yO 


These equations apply equally to our second plane of 
reference, provided for v we substitute W. 

Considering the V forces, we at once get by substitu. 
tion in these equations, 

Ma =0, Ms = + 15.8, Me = +46.0, Ma =— 26.1, 
M. — 19.0, My = 0, 

which give us the bending moments at the journals in the 
longitudinal plane. The shearing force is then obtained 
from equation (3), care being en regarding the sign. 
Thus, for example, our fiye equations will be 


+ 15.80 = 0 + Fa x 5.94 — 39.4 x 3.0 


e= 


+ 46.00 = + 15.8 + Fs x 6.55 + 76 x 3.22 
— 26.1 = + 460+ F. x 7.9 
— 19.0 = — 261+ Fa x 6.55 — 335 x 333 
0= — 19.0 + Fe x 5.94 — 15.5 x 2.94, 
whence 
Fa = + 22.6, Fs = — 32.8, Fo = — 9.15, Fa = + 18.1, 


Fo = + 10.9, Fy = 0. 
These are the shearing forces immediately to the right of 
the different journale.* By proceeding in the same way, 
we ged in the plane perpendicular to the longitudinal 
plane, the results— 
Ma = 0, Ms = — 14.2, Me = — 6.72, Ma = — .37, Me = 


— 257, My = 0. 
Fa = + 1.9, Fo = + 10.0, Fo = + .8, Fa = +22, F. = 
— .06, Fy = .t 


The second system of forces is, of course, of very much 
less importance than the first system. We are now ina 
— to draw longitudinal curves of bending moment 
or the shaft and pins in the two planes of reference. 
Neglecting the effect of continuity, the curve of bend 
moments in the longitudinal plane of the cylinders woul 
be represented by the chain-dotted line in Fig.” 45 
(opposite). Thus, for example, the height of the triangle 
for the high-pressure cylinder is merely , 
76.0 x 3.33 x 3.22 _ yo40 
6.55 
and, according to the convention as regards signs, must 
be reckoned negative. The effect of continuity is taken 
into account by erecting ordinates at the different journals 
equal to the bending moments as just calculated, and so 
obtaining the dotted lines in Fig. 45. The pecmn moment 
when continuity is considered is then obtained by taking 
the algebraical sum of the ordinates tothosetwo curves, and 
so obtaining the full-lined curve. The bending moment 
curve in the second plane must be obtained in the same 
manner. It is shown in Fig. 46, in which, as in Fig. 45, 
the chain-dotted line refers to the bending moment 
neglecting continuity, the dotted line curve to the bend- 
ing moment curve due to continuity, and the full-line 
curve the nep bending moment when continuity is con- 
sidered. To get the resultant bending moment (M) ab 
= section, we must take corresponding ordinates to the 
full-lined curves in Figs. 45 and 46, square them, add them 
together, and take the square root. If we do this, we get 
as our curve of resultant bending moments the faint dotted 
curve in Fig. 47. Thus, for example, at the high-pressure 
in the bending moment in the longitudinal plane is 
53 foot-tons, an rpendicular to it 19 foot-tons, so that 
the resultant bending moment is 





Next consider the twisting moments. The twisting 
moments on the different parts of the shaft are, of 
course, the same whether we consider the shaft to be 
continuous or not, and therefore are already known. 
The twisting moment on any pin has been shown to be 
(page 456 ante) equal to the twisting moment transmitted 
from the cylinders forward of that pin, together with 
the moment of the shearing forces, in the two reference 





* The reaction at the journalsare + 22.6, — 16.0 — 52.35, 
+ 27.25, + 26.28, and + 4.62 respectively. In Fig. 11, 
the crankpin forces and reactions have been drawn in the 
proper direction, as shown by the arrows. 

+ The reactions at the journals are + 1.9, + 16.6, + 3.8, 
+ 1.4, + 2.74, and — .94 respectively. 











i . 
S 8 
S : 
‘ ™ 
a 6 : » ' 
:; : : ; ; 
=~ ‘ ba ™ 2 
: ; ' a 
: 
64 9 ° 2 
E 
a 
i ps ¥ STYNYNOP NO LNIWOW ONLLSIML LNITYAINDT 
a0 Our 
"STUNUNOP NO LN3WOW ONLSIML INITVAINDT “STUNUNOT NO LNIWOW DNUSIMS LNITVAINOT 
hg 09 Py = "STsnor NOANAWOW ONLASIM ANTTAINT 
60 OSArie 
Wy pbs 







































































































































=| (Pi — 
at dH da dla d7V dx dai dT4Z 
F ‘ 
“ P a “4 f F ] weus e » Tr > 
. . ‘ vay S Paes — § 
c 7 a ae NS 4 a | 
‘ ‘ = g 7 
| se oll 3 
. F / YY Prt 
} ‘ 
° © ae er 
as) ar are ad INVTd TYNIONLIDNOT OL YY INIIGNIDYId SLNIWOW ONIONIB 2 
Fry f 7” * . 
$43 3 90 OAT 8 
8 
Z TY 3 
i 8 
od yt 
@ * 
= rs dy \J S é 
a7 ie ee, Vv = 
Vs 
16a) 3 
7 
S 
ae Lf r 5 
—aez a 2 
< oe aes A : 
Bie agg Mn a4 1 az 
“ { ani \JUEA 
i a) OL. NE V V 
and and na 
a ‘bee: éx a ata 
2) CIVIDISNOD SI LIVHS IO ALINNILNOIIO L99449 FHLNIHM SLNIWOW JO FAUND IWNIONLIONOT uM 
‘tp hg 
d@ @dTa wd 
‘ENV1d TVNIGNLIINOT NISINIWOW SNIONIE 41° dt d14 


ALSVHS 30 ALINNILNOD JO £93249 ONUITIDIN SINIWOW 40 IAYND TYNIGNLIINOT 


Spb 


si sv br 
, 5 | els 






N 





SNO4 4004 


SNOL-1004 






SNOL L007 


‘wav 1ayNO Sinawow 86 og hag 








wevisy No Sinzwow ‘ogtag 






dV 


dk 
y 
wise tiv NoSsinzwow ep hur 


WYY 147 NO SLNIWOW teh 


492 


(‘16h ebng v8 ‘uoudisosaqy 407) 
SLHiVHSUINVUO NO SNIVULS 









Apri 11, 1902.] 


ENGINEERING. 


493 








lanes, about the crankpin considered, the shearing 
orces being taken immediately aft of the forward journal 
of the cylinder considered. Thus, for example, for the 
forward low- ure pin, the shearing forces in and per- 
pendicular to the longitudinal plane are + 22.6and + 1.9, 
and therefore, referring to Fig. 44, the moment of these 
shear forces (reckoned clockwise) is 22.6 x 1.63 + 1.9 x 
1.14 = + 39.0. Since there is no twisting moment trans- 
mitted forward of the forward low-pressure cylinder, this 
represents the total twisting moment on the forward low- 
pressure pin; or, in, the shear forces aft of the for- 
ward journal of the high-pressure cylinder are — 32.8 an 
+ 10.0, so that the clockwise twist on the high-pressure 
pin is 32.8 x 1.86 — 10.0 x .7 = 54.0. The twist from 
the forward low-pressure cylinder in this position is 72.0, 
so that the total twist in the high-pressure pin is 126.0 
foot-tons. In the same ve the twisting moment on the 
mean-pressure pin due to the shearing forces is 18.2, and 
on the aft low-pressure pin — 5.6, whilst the total twist 
on the mean-pressure se is 218.0, and on the aft low- 
pressure pin is 224.0 foot-tons. The curve of twisting 
moment T on the axis of the shaft as base is shown by 


TasLE VII.—Moments in Foot-Tons on Journals and 
Pins when the Forward Low-Pressure Crank has 
Turned through 125 Deg. from the Bottom Dead Centre. 



































| The Different Sections | The Shaft Considered 
lof the Shaft Considered| as a Continuous 
as Separate Beams. Beam. 
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Journal .| 0 |220 | 220 220 | 0 220 | 220 | 220 
| | \ 











the chain-dot line in Fig. 47. a thus got the curves 
of M and T, we can plot the curves o! 
/M? + T? and M + /M? + T?, 
as we did in Fig. 43. The curve of 
i M? + T? 

is represented by the thick dotted line, and that of 

M + »/ M?+T? 
by the full line. A comparison of Figs. 43 and 47 at 
once shows, for the crank position considered, the effect 
of continuity. Clearly the effect of continuity is to make 
the moments more uniform along the shaft. The equiva- 
lent twisting moment on the high-pressure pin is reduced 
from 316 to 253 (t.¢., 20 hy cent.), that on the mean- 
pressure pin from 278 to (t.e., 10 per cent.), and on 
the aft low-pressure pin from 249 to 237 (i.e. 5 per 
cent.). Thaton the forward low-pressure pin is increased 
from 131 to 144 (i.e., 10 percent). Thus the maximum 
reduction—viz., that on the high-pressure pin—is a 
matter of 20 per cent. The equivalent twisting moment 


Taste VIII.—Moments when Forward Low- Pressure 
— has Turned Through 330 Deg. from its Bottom 
entre. 
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on all the journals is, of course, increased. That on the 
aft journal of the high-pressure cylinder is increased 
from 200 to 252, an increase of 25 per cent. This moment 
is practically the same as on the high-pressure and mean- 
pressure pins, and on the aft jouw of the mean pres- 
sure cylinder. The principal results are expressed in 
Table VII. above. 

The effect of continuity in a second position has also 
been worked out—viz., that position of the crankshaft 
for which the combined turning moment of the four 


cylinders is a maximum. That hap when the for- 
ward low-pressure crank has turned through an angle of 
330 deg. from its bottom dead centre. e crankshaft, 


therefore, has completed rather more than half a turn 


dj|need not be 


from our previous ition. The principal results are 
given in Table VIII. in the ing column. For this 

ition the equivalent twisting moments on the forward 
low- ure and aft low-pressure pins are little altered, 
but that on the high-pressure pin is reduced from 207 to 
169 (i.e., 18 per cent.), and on the mean-pressure pin from 
281 to 240 (i.e, 15 cent.). The equivalent twisting 
moments on the high-pressure aft journal and the mean- 
pressure forward journal are each increased about 36 per 


cent. 

The bending and twisting moments on the crankarms 
iscussed, for a reason which has already 
been given. 


TasLE IX.—Straining Moments on the Asswmption that 
the Shaft is Ejfectually Constrained in Direction at each 
Journal, 
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Journal ....| 29.0 0 | 29.0} 29.0 37.2 0 | 87.2] 87.2 
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is 64.5 72, 97.0 | 162. |43.6 38.6 | 58.2) 102, 
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A.L.P. pin..| 11.6 | 225. | 226. | 238. | 3.0} 225. | 225. | 228. 
Journal ....| 11.6 | 220. | 221. | 233. 3.0 | 226. | 229. | 229. 





Results when the Shaft is Effectually Constrained at 
each Bearing.—Ib will be interesting to compare these 
results with those obtained on the assumption that the 
shaft is effectually constrained in direction at the journals. 
To do so, we will assume that the force along each rod 
acts in the plane midway between the journals, an omega 
tion which is practically true. In that case, taking the 
span from centre te centre of the bearings (as we do 
when we assume the shaft to be merely supported at the 
journals) the bending moments on the pins will be wy 
half of those estimated on the first assumption, and this 
will likewise be the bending moment on each journal. 
The reactions will be the same as before, and therefore the 
twisting moments on the pin and journals are unaltered. 
We thus get Table IX., which ought to be compared 
with Tables VII. and VIII. 

But a correction is required in TableIX. If we assume 
the bearings to act simply as points of support, we must 
take, as the span, the distance from centre to centre of 
the journals, as we have done throughout. But when we 
assume that the shaft is effectually constrained in direc- 
tion by the bearings, then, strictly speaking, we must 
take as the span, not the distance from centre to centre 
of the journals, but the distance between the inner ends 
of the Senringn. This would reduce the span by about 
2.5 fb. in all cases (see Fig. 12), so that the ratio of the 
spans in the two cases would be .58 for the forward low- 
sm apes and aft low-pressure cylinders and .62 for the 

igh-pressure and mean-pressure cylinders. Since the 
bending moment is proportional to the span, the values 
of Min the last table would have to be multiplied by 
.58 for the forward low-pressure and aft low-pressure 
cylinders, and by .62 for the high-pressure and mean- 
pressure cylinders. The twisting moments on the pins 
and shaft would, of cou remain unaltered, so that the 
necessary corrections could be at once made. Thus, for 
the high-pressure pin, taking the first position of the 
crankshaft, we should get 


M = 40, T = 136, /M? + T? = 142, 
M + /M? + T? = 182, 


as against 215 in Table [X., and 253 in Table VII. On 
the high-pressure aft journal we should get 
M = 40, T = 199, ./M? + T?= 201, and 
M + »/M? + T? = 241, 

as against 274 in Table IX. and 252 in Table VII. If 
we compare this last estimate with that in Table VII. 
(viz., 252), we see that it is actually less than our previous 
estimate, when the effect of continuity is considered, 
even for the journal. For the crankpin it is very much 
less. It would wae, therefore, to be undesirable to 
take the length of the span as being the distance between 
the inner ends of the bearings, use we might then 
under-estimate the true value. If we take the span 
from centre to centre of the journals, a comparison of 
Table IX. with Tables VII. and VIII. shows that, 
so far as the jou are concerned, the results in 
Table 1X. agree fairly well with those in Tables VII. and 
VIII., when the continuity of the shaft is considered, 
being, in all cases, somewhat in excess of the results given 
in Tables VII. and VIII. The equivalent twisting mo- 
ments on the pins as given in Table IX. are, in all cases, 


less than the equivalent twisting moments as given in 
Tables VII. and VIII., when the effect of continuity is 
eonsidered. 


Working Assumptions.—It would therefore appear de- 
sirable, in estimating the straining actions on the 





pins, to assume that the shaft is- not cons in 





any manner at the journals, so that, for the pins, 
the equivalent twisting moments are given in Figs. 35, 
36, 37, 38 (page 457 ante). Also, in estimating the 
straining actions on the journals, it is desirable to assume 
that the bearings effectually constrain the journals, 
the span taken from centre to centre of adjacent 
journals. In that case the curve of direct bending mo- 
ment on each of the two journals corresponding to any 
pin is exactly similar to the curve of bending moments 
given in Figs. 27, 28, 29, and 30, but (very approxi- 
mately) is only half the height of these curves. The 
—. moment on any journal is the same as before, 
and is therefore given by Figs. 24, 25, and 26. 
Thus we can at once get the values of 


JM? + T? and M + /M?+ T? 


on this basis for edch journal. Thus, for example, taking 
the fore journal of the high-pressure cylinder, when the 
high-pressure crank has turned through, say, 66 deg. from 
the bottom dead centre, the bending moment on the for- 
ward low-pressure pin is (from Fig. 27) since the forward 
low-pressure crank has turned through 261 deg. from the 
bottom dead centre 55.0, and on the high-pressure pin 
(from Fig. 28) 50.0, on the assumption that the bearings 
exercise no constraint ; whilst the twisting moment trans- 
mitted from the forward low-pressure cylinder is (from 
Fig. 24) 70 foot-tons. On the assumption that the - 
ings effectually constrain the shaft, the bending moment 
on the journal considered as the forward low-pressure aft 
journal will be 27.5, and, considered as the high-pressure 
forward journal, will be 25.0. Thus the two values of 


JETP 
will be 75.3 and 74.4, and of 
M+ JM? + T? 
will be 102.8 and 99.4, according as we consider the bend- 
ing moment on the journal as being due to the forward 


low-pressure or high-pressure crank respectively. 
In this way we can draw curves giving the values of 
M + JM? + T? 

on the different journals on the assumption that the 
journals are effectually constrained by the rings. 
They are shown in Figs. 48, 49, 50, and 51, page 492, 
which ought to be compared with Figs. 24, 25, and 26, 
which give the corresponding quantities on the assump- 
tion that the ings exercise no constraint on the 
a. The faint curve in Fig. 51 refers to the forward 
ow-pressure forward journal, e faint curve in Fig. 48 
refers to the aft journal of the forward low-pressure cylin- 
der ; that is tosay, when the bending moment on that journal 
is taken to be due to the force on the forward low-pressure 
crank; the full curve is the curve of equivalent twisting 
moment on the same journal when the bending moment 
is taken to be due to the force on the high-pressure crank. 
Thus, for an angle of 261 deg., the ordinates to these two 
curves are 102.8 and 99.4 respectively. Similarly for 
Figs. 49 and 50, that curve is thickened which gives the 


maximum value of ; a 
M+ /M? + T?. 


The thick curve of Fig. 51 represents the value of 
M+ /M?+T? 
for the aft journal of the aft low-pressure cylinder. 
From these curves we obtain Table X., which gives the 
maximum moment on the different journals. For com- 
n the maximum values are also given as obtained 
rom Figs. 24, 25, and 26. 

The most severely strained journal is therefore the afb 
journal of the high-pressure cylinder. The second assump- 
tion gives 8 maximum equivalent twist of 274 foot-tons, 
as against 230 on the first assumption—an increase of 
about 19 per cent. 

Maximuni Stresses induced in the Different Parts of the 
Crankshaft.—It will be interesting to collect the maxi- 
mum moments on the different journals, pins, and arms, 
and, knowing the dimensions of the different parts, to 
estimate the intensities of stress seb up on the assump- 
tion that these moments are gradually applied. The 
values of the maximum straining actions on the 
different journals, pins, and arms are given in the pre- 
ceding Tables, and are reproduced in Tables XI. 
and XII., page 494, 

The ratio of the maximum equivalent twisting moment 
on the different journals and pins to that of the mean 
twisting moment on the propeller shaft ought to be 
a, noticed. That ratio is a maximum for the 

igh-pressure pin, and is then 1.63. 

The shaft and the = are hollow, the internal 
and external diameters of the shaft (journals) being 10 in. 
and 19 in. respectively, and of the pins 12 in. and 21 in. 
(see Fig. 12). The intensity of stress f, due to a twisting 
moment T, is given by the formu 


=7,_ 164 _ 
ec. m (dy!—d24)’ 
where d, and d; are the external and internal diameters. 
If T be in foot-tons, d,; and d, must be expressed in feet, 


and then f will be in tons per square foot. Thus, substi- 
tuting, we find that for the journals 


Stress in tons per square foot = 1,39 T, 
or 
Stress in tons per square inch= .00965 T; 


and for the pins— 
Stress in tons per square foot = 1.07 T, 


Stress in tons per square inch = .00742 T. 


When dealing with bending moments these co-efficients 
must be doubled. Thus in all ovz previous curves we 


or 
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TABLE X.—Maximum VALUES oF THE STRAINING MOMENTS ON THE DirFFERENT JOURNALS. 





| 


ASSUMING KO CONSTRAINT ON BEARINGS, 


M.P. 


F.L P. 


HP. 


Fore. Aft. | Fore. Aft. 
aa WE Seiad ee Gia 
87.6 | 87.6 230 


Maximum twisting mo- 


men be - ¥e 202 | 202 
Maximum bending mo- | 

ment... os ie 0 0 oe ie 
Maximum value of— 

VM24 72... oi © 87.6 | 87.6 202 202 230 
Maximum value of— i? 

M+ YM? + T2 --| © 87.6 87.6 202 202 


| | 
|Fore.| Aft. Fore.) Aft. 


230 


ASSUMING THE BEARINGS EFFECTUALLY CONSTRAIN 














THE SHAFT. 
ALP. | F.LP. HP. | MP. ALP. 
ne eae aa ie ae 
| = Aft. | Fore.| Aft. | Fore. | Aft. | Fore.| Aft. 
ete | en | PLEO, Ragnee 
| | | 
230} 226) 0 | 87.6| 87.6] 202| 202 230 | 230 | 226 
| | | | 
0 | 0 | 0 | 395) 645) 645) 66 66) 40) 40 
| | 
| } 
230 | 226 | 39.5 | 95.0} 98] 210) 205) 229 230) 227 
230 | 226 | $9.5 | 133 | 163 274 | 233 271] 254) 262 











TABLE XI.—Maximum Srrarninc Moments 1n Foot-Tons, AND THE CORRESPONDING STRESSES INDUCED, 
In Tons PER SQUARE 


IncH. 





Art JOURNALS, | 


CRANK Pixs. 














Assuming that the bearings effectually con-| Assuming that the bearings exercise no con- 
strain the shaft (from Table X.). straint on the shaft (from Table 1V.). 
CYLINDER. 
| | 
F.L.P. ee: \) as | A.L.P. F.L.P. H.P. M.P. A.L.P. 
Maximum value of twisting moment .. 87.6 20.2 230 4 8=| 226 45.0 136 215 225 
” ” bending _,, 395 64.5 660 | 40.0 79.0 129 132 80.0 
” ” / M2 + T.. ae 95.0 210 229 227 89.0 187 222 226 
” M - /mz 1° i 
ium»: °° ' "|: we |e 2.1 262 167 316 283 300 
tio of maximum equivalent twisting 
moment to mean twisting moment on po- 
peller shaft (194.2) ~ oe os oe 69 | 1.41 1.40 1.35 -86 1.63 1.46 1.54 
Stress due to maximum twist .. 85 | 1.95 2.22 2.18 -33 1.01 1.60 1.67 
” » bending - 76 | 1,24 1.27 17 1.17 1.91 196 1.19 
Maximum shear stress (due to / M2 + T2 
ee eT ee 2.21 2.19 .66 1.39 1.65 1.68 
Maximum direct stress (due to M + 
J M2 + TY above a ES Tae 2.64 2.62 2.53 1.24 2a | 210 2.22 


Table XII. — Maximum Straining Moments in Foot- 
Tons, and Stresses Induced, in Tons per Square Inch 
at the Midsection of the Aft Arm, the Bearings being 


Assumed to Exercise no Constraint. 

Cylinder. F.L.P. | H.P. MP. |A.L.P. 
Maximum twisting moments..| 40.0 60.0 | 64.0 39.0 
Maximum bending moment in } 

plane of cranks i. -.| 42.0 | 62.0 | 68.0 45.0 
Maximum bending moment) 

perpendicular to plane of 

cranks .. - ie nal 169.0 | 222.0 | 225.0 
Shear stress due to twisting | 

moment.. ee ee gal | 83 89 54 
Direct stress due to bending 

in plane of cranks .. col } ll 12 -10 
Direct stress due to bendin; 

perpendicular to plane of 

cran oe os ee aa 07 18 24 25 











can merely scale off the value of T or M in foot-tons, and 
multiply the reading so obtained by the proper co-effi- 
cient, in order to get the intensity of stress induced. 
The maximum stresses induced in the journals are given 
in Table X. It will thus be seen that, assuming the 
loads applied gradually,* the maximum stress on the 
journals is practically 24 tons per square inch, and on the 
pins 24 tons per square inch. When the effect of con- 
tinuity of the shaft is considered, the stress on the pins 
and journals would be found to be generally less than 
these quantities, and the two cases previously worked 
out give us an idea of the magnitude of the decrease. 
The tunnel shaft is 10 in. internal and 174 in. ex- 
ternal diameter, so that, assuming it to be subjected only 
to twisting, the maximum stress in it is 2.89 tons per 
square inch. 

_Next, consider the arms. The section is a rectangle of 
dimensions 1 ft. by 1.96 ft. In estimating the stress due 
to the bending moment in the longitudinal plane of the 
arms, the shorter side must be taken as the “depth” of 
the section; whilst ‘or the bending moment perpen- 
dicular to the plane of the arms, we must take the longer 
side as the depth of the section. Thus, for these two 
moments, the stress induced in tons per square foot will 
be given by the formula 

¢—_6M 
ba” 
and will therefore be .306 M and .156 M ; or, in tons per 
square inch, .00213 M and .00109 M respectively, M being 
in foot-tons. 

The stress due to the pons moment cannot be ob- 
tained from the ordinary fcrmula for circular shafts, be- 
cause the section is a rectangle. The maximum shear 
stress takes place at the centre of the larger side, and the 
relation between that maximum stress f and the twisting 
— T is, according to St. Venant, given by the for- 
m 


f=T 224+188 





* In this connection it must be remembered that if a 
load be suddenly applied to an unstressed structure, the 
stress induced is double that which would be induced if 
the load were applied ually. If a load on a structure 
ony reversed in direction, the stress induced is 











in which s and / are the shorter and longer sides of the 
rectangle respectively. By substitution we find that— 


f in tons per square foot = T in foot-tons x 2.0, 
or 
Stress in tons per square inch = .0139 T. 


Applying these formule, we thus obtain the results 
given in Table XII. 

Thus the stress due to the twisting moment is of much 
greater magnitude than that due to bending. Moreover, 
these values do not take place simultaneously (see Figs. 
39 bo 42, page 492). The stresses due to bending are so 
small as to be negligible, and it is on account of the small- 
ness of these stresses that the straining actions on the 
arms, when the effect of the continuity of the shaft is con- 
sidered, have not been discussed. The effect of continuity 
would be to reduce the stresses. 

The stresses due to the shearing force at the different 
sections will be small relatively to the stresses due to the 
moments, and need no}, therefore, be diecussed. 





Year-Boox or New SoutH Watrs.—The Government 
of New South Wales have issued a year-book of 168 pages, 
which is filled with useful information about the colony. 
It is well indexed, there being 600 entries, covering a vast 
variety of subjects. It deals with the government, parlia- 
ment, government departments, astronomical and meteo- 
rological matters, water supply and sewerage, taxes and 
local government, statistics, | matters, medical matters, 
military and naval affairs, e and commerce, the history 
of New South Wales, railways, towns and villages, mineral 
products, crown lands, and commercial and industrial 
prospects, including rates of es and prices of provi- 
sions. Copies can be obtained free from the Agent 
General, 9, Victoria-street, Westminster. 





TELEPHONES.—At the Local Government Board of In- 

uiry, by Colonel Slacke, R.E., held at Brighton on 

pril 2, when the Corporation produced evidence in 
favour of an application to be allowed to borrow 45,000/. 
for the establishment of a telephone exchange system 
with 2000 subscribers, Major-General Webber was ex- 
amined in support of Mr. A. R. Bennett’s plans and 
estimates for the work. The tenders actually received, 
together with other costs, allow of the estimate of capital 
expenditure per subscriber joined up to be p! at 
19/. 6s, which gives an average length of 1} mile for 
each twin-wire line. It may be useful to other local 
authorities who are considering the subject to know the 
time that has elapsed between the date when it has been 
decided to apply to the postmaster-general for a tele- 
phone licence and when a system has been constructed 
and put to work. Thus, although Glasgow began to 
move in the question in 1896, the present Municipal 
en eee _ —— an Nae hee bee 
opened in August, . Tanbri which 
its active canvass also in 1896 did not commence work 
until July last. Portsmouth discussed the question in 
1897, and only this week is the ground being broken to 
commence work on the system under the scheme for 
which the Local Government Board held an inquiry in 
November, 1901. And now the Corporation of Brighton, 
which moved first in the matter so long ago as 1898, have 
only this week been ready to submit their proposals to 
inquiry. 


LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 26th ult., Messrs. Irvines Ship- 
building and Dry Docks Company, Limited, launched, 
at West Hartlepool, a steel screw steamer built to the 
order of Messrs. the Albyn Line, Limited, the managin 
directors and managers being Messrs. Allan, Black, a | 
Co., Sunderland. She is of the following dimensions ; 
Length, 360 ft.; breadth, 47 ft. 9 in. ; and- depth, 
30 ft. 2h in. Engines of the triple-expansion type are 
being supplied by Measra. Richardsons, Westgarth, and 
Co., Limited, Sunderland, with cylinders 25 in., 41 in., 
and 67 in. in diameter with a stroke of 45 in., steam being 
supplied by two single-ended boilers constructed to work 
at a pressure of 1651b. . : ; 





Messrs. Ramage and Ferguson, Limited, Leith, on 
Wednesday, the 26th ult., had a trial oe of. the new 
steamer Giang Bee, built by them for the Tan Kim Tian 
Steamship mpany, Limited, —, which was 
launched recently from their yard. The dimensions of 
the vessel are: gth, 290 ft.; breadth, 40 fi.; depth, 
moulded, 20 ft.; and the machinery consists of triple- 
expansion engines with cylinders 23 in., 37 in., and 61 in, 
in diameter by 42 in. stroke, steam being supplied from 
two large boilers working up to 170 lb. pressure. On the 
measured mile at Yullane an average speed of 13 knots 
was obtained, the machinery throughout the day working 
without a hitch. 


On Thursday, the 27th ult., Messrs, William Simons 
and Co., Limited, Renfrew, launched complete from 
their yard a barge-loading dredger, constructed to the 
order of the Tyne Improvement Commissioners. The 
vessel has been built under the direction of Mr. James 
Walker, M. Inst. C.E., engineer-in-chief to the Tyne 
Improvement Commissioners, and is classed at Lloyd’s, 
special survey. Independent steam hoist gear is pro- 
vided for manipulating the bucket ladder, and inde- 
pendent steam winches are fitted at bow and stern for 
manceuvring the vessel when at work. Electric light is 
fitted on deck and throughout the vessel for working 
day and night. 


On Wednesday, the 2nd inst., the side-tank steamer 
Svealand, built by Measrs. William Gray and Co., Limited, 
West Hartlepool, to the order of Messrs, Axel, Bros- 
trom, and Sons, of Gothenberg, had her trial trip. The 
vessel has been built for the Swedish iron ore trade. She 
takes Lloyd’s highest class, and her principal dimensions 
are: Length over all, 336 ft.; breadth, 47 ft.; and deptb, 
24 ft. 10in. The machinery consists of a set of triple- 
expansion engines having cylinders 24 in., 38 in., and 
64 in. in diameter, with a piston stroke of 42in. These 
and the main boilers, which work at a pressure of 160 lb. 

r square inch, have been supplied from the Central 
ia Engine Works of the builders. After adjust- 
ment of compasses, full-speed trials were made, when 
the vessel averaged 104 knots. The trial was in every 
way satisfactory, the vessel on its conclusion proceeding 
on her voyage to Burntisland, where she takes in her firat 


cargo. 


On Thursday, the 3rd inst., the s.s. Akabo, built by Sir 
Raylton Dixon and Co., Limited, Cleveland Dockyard, 
Middlesbrough, to the order of Messrs. Elder, Dempster, 
and Co., for the British and African Steam Navigation 
Company (1900), Limited, of Liverpool, was taken out to 
sea for her official trials, under the command of Captain 
Morgan. She is a handsomely modelled mail and pas- 
senger steamer, intended to run between this country and 
the West Coast of Africa, her leading dimensions being 
364 ft. by 44 ft. by 26 ft. moulded. Accommodation is 
provided in the long full poop, in most spacious and hand- 
somely fitted cabins, for 90 first-class and 60 second-class 
passengers. The propelling machinery is of the triple- 
expansion type, by Messre. Richardsons, Westgarth, and 
Co., Limited,- of Hartlepool, the cylinders being 27 in., 
43 in., and 72 in. in diameter by 48 in. stroke, supplied 
with steam by two large single-ended boilers working at 
180 lb, pressure. 


On Saturday, the 5th inst., the steel single-deck 
steamer Attiki, built by Meesrs. R. Craggs and Sons, 
Tees Dockyard, Middlesbrough, for Mr. D. G. Moraitis, 
of Andros, of about 5100 tons deadweight capacity on a 
light draught, proceeded to sea for her official trials. The 
results were entirely satisfactory, the vessel registering & 
speed of about 114 knots in half-loaded condition. The 
machinery, which has been supplied, by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Middlesbrough, 
has cylinders 24 in., 38 in., and 64 in. in diameter respec- 
tively by 42 in. stroke, steam being supplied by two “po 
single-ended boilers working ata pressure of 160 lb. to the 
square inch. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
recently launched from their north yard a new steel 
screw steamer named the Telemachus, built to the order 
of Mr. Alfred Holt, of Liverpool, The principal dimen- 
sions of the Telemachus are: Length, 452 ft.; breadth, 
54ft.; depth moulded, 35 ft. 3 in.; gross tonnage, about 
7440. The vessel has been specially designed and con- 
structed as a first-class eral o steamer for the 
China trade, and fulfils the: Board of Trade requirements 
for a passenger certificate. 

















Pic 1s Germany.—The production of pig in the Zoll- 
verein in February amounted to 597, 
with 624,208 tons in Fe , 1901. 
put of pig in Germany in 


597,334 tons, as compared 
The te out- 
e first two months of this 
with 1,319,420 tons 
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CIRCULATION IN WATER-TUBE 
BOILERS.* 

By Professor A. C. Extiorr, D.Sc., M. Inst. C.E. 

THE subject of the present communication is the 
Belleville boiler; but so long an interval has 
elapsed since the appearance of the last article that 
it becomes convenient, if not absolutely necessary, 
to commence with a brief explanation of the method 
of investigation, and thereby to make the paper 
complete within itself so far as its scope extends. 

In one pound mass of a mixture of steam and 
water, say x lb. is steam, and, therefore, (1 — x) 
lb. water : hence 


volume of 1 1b, = 29, + (1 - e)o =a (eo; — 0) +0, 


where ¢,, ¢ are respectively the specific volumes of | j 


the steam and water. Putting o, — ¢ = u and 
noting that the density p is the reciprocal of the 


a = 


* See previous article, ENGINEERING, vol. lxiii., page 464 








units proposed to be adopted; and if L be the 
latent heat, the mass of steam raised by the same 


The characteristic of steady motion is uniform | element of heating sutface in the same time is 
mass flow : hence for a tube of invariable diameter | wa 51 f 6 t/L pounds. (3) 
wherein the speed of flow at any pointis v and the| But the amount of steam in the matter passing 
motion steady | over the elementary surface during the interval in 

vp = constant. question is expressed by 


Therefore, if v) be the speed at a place where x = 0 | 


specific volume, we have 
p=lfauto) . . (1) 


(4) 


massflow xa= "7a? “stu . 
v 4 ¢ 


x U ao 
v= (2 + 1) é . . 
Next, the heat absorbed by an increment of tube 


heating surface a diameter and 4 / long in the time | or 
 t is 


= % 
o” |the distinction between the outside and inside 
| diameters of the tube being neglected. Equating 


(2) | expression (3) to the increment of (4), we have 
Ta? OS¢sue= radblfstiL, 
4 ¢ 


or 


o 


x 4fo 


wadlfst, : bi hal 





(5) 


. . . 
/ 


| 
where f is the heat transmitted in thermal units! On former occasions a constant x Nagy a Senge 
iler each 


per square foot per second, since these are the assumed for f. In the Belleville 
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element extends along the whole course of action 
of the furnace gas, the temperature difference as 
between gas and tube contents being a maximum 
for the bottom tube and a minimum for the: top 
tube ; and it is therefore particularly desirable to 
follow and take account of the variation of f due 
to the rapidly-falling temperature of the ascending 
gas. Now it is known that Rankine’s proposal to 
regard f as proportional to the simple square of the 
temperature difference aforesaid approximately fits 
the facts of experiment, though it cannot be ap- 
plied to a wide range of boiler trials without some 
modification. Take h, as the total depth of a Belle- 
ville element, and hk, measured upwards, as the 
vertical running co-ordinate. Assuming Rankine’s 
approximation, and observing that the heating sur- 
face may be regarded as proportional to h, we find 
ne 
f= eeepc ltl (6) 

where j, 1 are constants. The average value of f, 
say, fu, is given by 


= 1 j me 
* ho ¥ + ae ** ~ (hy + 2) 
It is convenient, though in some measure out of 
proper order, to continue and dis of the dis- 
cussion of f. In the case of a boiler fairly hardly 
forced the ratio of the temperature difference at 
the beginning and end of the heating surface is 
about 5, giving the ratio of f, to f,, the values of f 
at the respective places as 25. Now, besides its rela- 
tion to temperature difference, f doubtless depends 
to some extent on the composition of the circulating 
mixture, and this consideration would tend in the 
circumstances of the Belleville boiler to increase 
the value assigned to f,/f,, but the point is still in 
some obscurity, and will be merely mentioned in 
ing. On the other hand, there is evidence to 
show that f,/f, = 265 is too great; and we shall 
therefore take f,/f, = 18 as better consorting with 
experiment. Denoting by fa the average value 
of f over the whole heating surface, and taking fa = 
3, which corresponds with, say, 35 lb. to 40 lb. of 
coal per square foot of grate per hour, we have 


J 


(7) 


ithe +a) 
fo — 18 = . # e 
fi (ho + 4)? 


In what follows, ho = 6.5 ft.; and then j = 51, 
4 = 2 nearly when fa = 3. As showing whither 
these figures practically lead, let us calculate the 
fraction of the total steam produced by a 20-tube 
element arising from the two bottom tubes : then h 
«= 6.5/10 = .65, and the fraction is 


: eae | 

2 2.65 
i 
2 85 


or, say, one-third. Mr. Mark Robinson has re- 
ported an experiment on a Niclausse boiler, from 
which it appeared “sh [f, did not depend on the 
rate of combustion. aiving the question how far 
the Belleville is fairly comparable with the Niclausse 
boiler, we shall clearly not go far astray in regarding 
: as independent of the rate of combustion. Hence 
or 
a =1,j=17, andi =2. 

Equation (5) becomes by. substituting from (6) 
and writing / = nh where n is the ratio of the 
total length of tubes in an element to its vertical 
height 

6a _4noj_ 1 


th ma (ht i 
of Rp eas 4noj : 
ee res hag + Comstant. 


Determining the constant by the condition 
ze = Owhenh= 0 
_inej hk 
vaLi ht+i 
Rquation (1) takes the form 
1 


Lee 
fd4nuj h 1 

laebt 643° } 
~4nus oe ae : 


“abst ht+é 


x 





eae CC. Ye . 
naLi h+ié 
antl (2) becomes 


v= 


» (10) 


Let p be the pressure in pounds per square foot 
boiler pressure at tho height A 


in excess of t 





(measured upwards), and F the total frictional and 
eddy resistances expressed as items of head. Then, 
assuming that the resistances are everywhere pro- 
portional to the density, the equation of motion 
may be written : 
Spm —psn—Po! 8*_ oop (11) 
g 6t 

We shall begin on the part of the boiler com- 
prised within the heating surface of one zigzag or 
element, taking the co-ordinate origin at the middle 
of the lower end of the bottom tube. Let pp v be 
respectively the pressure and velocity at the origin, 
and let the difference of level between the origin 
and discharge at of the element be taken as the 
same thing with hy. Then 


hy Ng hy 
p= [rons [p20 be | par . (12) 
h ag 6t h 
and 
ho hig ‘0 
Po= |} p&h+] pdl bv poF. (13) 
0 a Sa Ps 
D 


yricey dA Q., &c., the successive terms 
on the right-hand side of (13), the first is 


h 


h 0 
0 1 ah 
= P3Bh= Ss ——$___,-—_ —_— 
= i ¢ _Anuy bh 41, 
0 Ua Li h + r 
Writing 
dnuj _ 
wnaLei al 
we have 
= cr ‘oN. ho 
Qi Nai [ ho + 7 loge {cn + 1); yeh 
) 


Next observing that 31/5 ¢ = v 


no : 
og oJ 0 


_ 4nuj ho 
Co =z... ak mn 
Qs aLig h+t 

Writing c for the coefficient of skin friction, we 
have in respect of the resistance due to this cause 
over the whole extent of the element, 


a= [422 vf 5 
5 Ome By 
which by (10) becomes 
_ 2enr? ; ho +t 
o Qs = Rome { (N+ 1) hy — dog, +*} (a6 


The final term, Q,, is that due to the resistance 
of bends. Each bend consists practically of a square 
knee, whose resistance is very nearly measured by 
a loss of head equal to that due to the velocity. 
Beginning at the bottom of the element, the first 
or nipple box is single, giving a single knee, and 
all the other junction boxes are double kneed, save 
the last, which is single, like the-first. The fall.of 
pressure at each knee is therefore 

+1 }. 


4unjy h 
If there are m tubes in an element 


» (15) 


rid 





¢ = 20 { 5S 
29) Wo lwmaLih+t 


forh = 0 . & single knee. 
» halo . a double ,, 
m 
yy h=2", &, ” ” 
m 
wean oN ik 
m 
a Aah ne i . & Bingle ,, 
Let S be the sum of the series 
_ holm 2 hom +, &e. 
$i Qholm +i 
hoim+t 2him+it (om — 1) holm 
(m — 1) holm+@ 
then sik : 
= Wf duns iat 
7 Q {eer t™ t (17) 


Having finished on the heating surface side of 
the circuit, we turn now to the other and remaining 
part embracing the downcasts and_ horizontal dis- 
tributing-box. There are two downcast tubes 
usually about the same diameter with those com- 
posing the zigzag elements, or a little less ; and 
the sectional area of the distributing- 
box is again about equal to that of an element tube. 
It will be sufficiently accurate to assume the ap- 

roximate equalities indicated. Then, if there are 
i elements in the boiler, the velocity in the down- 
casts and the average velocity in the distributing- 
box will be &,/2. Taking q for the mean length 





of the path from the steam collector or drum to the 
bottom of the averagely situated element, the skin 
resistance is 


4cq 1 2 


Bi? _cqk? tw 


ac 





a ¢ 89 29 4 

The resistance at entry to downcasts may be 
neglected on the score that the — ends of these 
tubes are-more: or less bell-mouthed. In all there 
are usually comprised on the length in question 
one easy and three sharp bends, entailing a loss of 
head equivalent to, say, four times that due to the 
velocity. The resistance of the non-return valve is 
somewhat difficult to assess: probably a loss of 
head equal to five times that due to the velocity is 
a fair estimate. The nipples at the junctions of 
elements with the distributing box have an internal 
diameter about one-third that of the element tube. 
Applying the principle that the loss of head at a 
pe enlargement is that due to the relative 
velocity, we have ‘ : 

— 1% = 64% 
(2 — 1) = 64 oe 

as the loss of head between nipple and element. 
The nipple is slightly chamfered, so that as between 
the distributing-box and the nipple we may esti- 
mate the loss of head at 


9 v9)? Uo" 
3 x (9%)? — 94,3 2 ; 
29 29’ 


and, therefore, the total loss of head due to the 
nipple may be taken at 
gs te 
27 
Now leth, be the difference of level between the 
surface of the water in the drum or downcast and 
the centre of the nipple end of the lowest tube of 
the element. Then gathering up the resistance 
terms in the order (1) head to give initial velocity ; 
(2) skin friction ; (3) resistance of bends; (4) re- 
sistance of valve; (5) resistance of nipple; we 
have 
we? (Hc yy 5 ys 
{Tt Pte +o 2 + 88} 
=h, - poo (18) 
Substituting the value of p, ¢ obtained from this 
equation in (13), there is obtained finally 
, 


=o fk? , cg, po, 5 pe 
mae {St a + kh? + 4 + 885 


F+TQ to Qt oQ+6Q, (19) 
After a little practice this equation can be solved 
for v) by successive approximations, if not exactly 
with ease, yet with certainty. 

For the purposes of illustration, let us take an 
eight 20-tube element boiler, generally similar to 
those fitted in H.M.S. Terrible, but working at the 
higher pressure of 300 Ib. per square inch gauge.* 
The numbers and dimensions selected and corrected 


to meet the conditions are as follow : 
hy = ho = 6.5 ft. L = 814. 
a =.3 fb u = 1,46, 
ec = .005. o = .019. 
k = 8. 4-= 3. 
n = 23. i = 61 for fa = 3. 
q =11ft. j =17 for fa =1. 
Then from (19) it is found that for 


fa=1, v =.80 ft. per second. 
a=3, m=. ” ” 

Thus we make a remarkable discovery—namely, 
that in the transition from easy working at the 
rate of, say, 12 Ib. of coal per square foot of grate 
per hour to hard working at 36 1b., the speed of 
the incoming water at the bottom ends of the 
elements does not increase, but, on the contrary, 
diminishes by about 20 per cent. ; 

The next point we shall take up is the distribu- 
tion of the resistances. Assuming that the boiler 
is properly fed, a full head of solid water is main- 
iat a the downcasts; and in that case the 
driving force, so to speak, is the head h, less the 
head due to the weight of the stuff in the element ; 
or effective head 

=h-Qe 
= 6.5-—1.82 = 4.68 ft., fa = 1 
=6.5— .59=5.81ft, fa=3 

These effective heads are employed as recorded 
in Table I. An examination of this Table yields 
some curious information. When the boiler 1s 
working easily, the resistance is pretty evenly 
divided as between the solid water part of the 
circuit and the element, the exact figures—55 per 





* For drawings see ENGINEERING, June 28, 1895. 
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Tasie I, 
Ja =1. Sa = 3. 

A. cr — ~ 

— Head |PerCent.| Head | Per Cent. 

Expended | Effective |Expended| Effective 

Feet. Head. Feet. Head. 
as | 
Drvelocity 53 .16 | 3.4 -10 1.7 
Skin friction 10 2.1 .06 1.2 
Bends... 64 13.7 |) we 
Valve .. 80 17.1 49 | 8.4 
Nipple 87 =| (18.6 64 9.3 
Total 257 | 649 1.58 27.8 
! | 
Element : | 

‘Acceleration os | 17 19 «| «6383 
Skin friction 62* | I 114. | 19.6 
Bends.. 1.51 | $22 2.89 49.7 
Total .. 21 | 45.0 4.22 72.6 
Grand total 4.68 | 999 5.80 09.9 








cent. and 45 per cent.—showing a slight pre- 
ponderance on the downcast side. The effect of 
the transition from easy to hard working is to halve 
the proportionate resistance on the downcast side, 
leaving the preponderance of resistance with the 
element in the ratio 73 to 27. Nipple resistance 
stands at 18.6 per cent. for easy, and exactly half, 
or 9.3 per cent., for hard working ; that is, it does 
not come out as an overwhelmingly large quantity, 
and diminishes with forcing. According to our 
estimate, valve resistance is almost exactly the 
same with nipple resistance; and an_ identical 
remark may be applied to bends on the solid water 
side. Despite the apparently relatively small size 
of the two downcast tubes, the entire skin fric- 
tion for the part of the circuit to which they 
belong is insignificant, varying from 2 per cent. 
to 1 per cent. Next, turning to the element, 
we find that the bends account for 32 per cent. and 
50 per cent. of the total effective heads in the re- 
spective circumstances of our standards of easy 
and hard working ; while the corresponding figures 
for skin friction are 11 per cent. and 20 per cent. 
We conclude, therefore, that in the Belleville 
boiler the bulk of the resistance of the elements 
and a large proportion of the total resistance re- 
sides in the element bends; and also that skin 
friction in the elements is less than bend resistance 
in some ratio varying between 1 : 3 and 1 : 2.5. 

We shall next calculate the velocity, density, and 
composition of the mixture discharged by the ele- 
ment into the steam collector or drum at the before- 
mentioned two rates of working. The results are 
as follow : 


Taste II, 
fe=zl. fa=8. 

Velocity v;, feet oy second, discharge 4.0 10.3 
Density P;, pounds per cubic feet 10.5 3.2 
Steam fraction 2 .. 3s si 0.052 0.199 
Composition by mass : 

Steam per cent... 5.2 19.9 

Water per cent. .. a3 94.8 80.1 
Composition by volume : 

Steam per cent... oe 81.2 95.1 

Water per cent. .. oe oe oo 388 4.9 
[Velocity vp, feet per second, intake .. 0. 0.63) 


This Table shows, among other things, that the 
steam fraction at discharge increases at a slightly 
faster rate than simply as f, or, what is nearly the 
same thing, as the coal consumption. Next, com- 
poe with atleast some other types of water-tube 

ilers, the steam fraction runs very high. The ex- 
planation of the fact that’ Belleville boilers may and 
do carry mixtures steamy to the extent indicated 
probably lies in the peculiar construction, which 
seems to admit of considerable elastic freedom in 
the elements. That elasticity is obtained while 
retaining the mechanical advantages of large dia- 
meter straight tubes. 

In the latest or economiser pattern of Belleville 
boiler, the total heating surface is divided into two 
parts nearly in the ratio 1 to 2 ; the first and upper 
portion comprises the economiser, and the second 
and lower portion the generator, that being the 
name given to the assemblage of elements doing 
the immediate work of steam-raising, and present- 
ing exactly similar features with the body of the 
older form of boiler. The economiser is built up 
of elements generally similar and similarly disposed 
to those of the generator, save that, as compared 
with the generator, the number of elements and 
length and diameter of tube are somewhat smaller, 
while the number of tubes is usually greater. The 
feed-water makes one continuous passage through 
the economiser under the impulsion of the pumps, 
and is discharged into the drum or steam collector. 





Taking these tubes at 23 in in diameter, and assum- 


ing other usual proportions, a rough calculation for 
jf, = 2 shows that the speed in the tubes of the 
economiser is about .2 ft. per second when the 
boiler is forced to the ordinary limit of actual 
service. Table II. applies to a 20-tube element 
boiler, whereas the generator of an economiser 
boiler is ordinarily made up of 14-tube elements ; 
but looking at that Table, and making some allow- 
ance for the fact just mentioned, we may say that 
the speed at the lowest points of the bottom tubes 
of the generator is at least three times the speed 
in the economiser tubes. It is not suggested that 
the speed in the economiser should be greater ; but 
in a Poller whose circulation splits into two parts, 
one due to mechanical impulsion and the other to 
gravity, the fact that the latter should be the more 
active seems worth noting. The frictional resist- 
ance in the economiser cannot, in these circum- 
stances, be comparatively important, and need not 
here engage attention ; and even if it were great, 
the point has no significance in respect of circula- 
tion, since the pumps supply the driving force, 
and the velocity may be fixed within desirable 
limits by arranging elements series-parallel, and 
by altering the number and diameter of tubes. 
As at present arranged, no steam is supposed to be 
generated in the Belleville economiser. 

Apart altogether from the thermic advantage in- 
volved in the economiser principle, the new form 
of boiler is superior to the old, inasmuch as the 
cutting down of the number of tubes in the ele- 
ments of the gravity-driven circuit from 20 to 14 
has considerably diminished the resistance, while 
the depth of the downcasts remains not much 
altered. The effect is for a given value of fa to 
increase the velocity in the bottom tubes of the 
elements, to somewhat diminish the velocity in the 
upper tubes and at discharge, and to considerably 
decrease the steam fraction at discharge, and, 
indeed, all over the heating surfaces. Thus the 
boiler’s power with regard to forcing has been 
increased ; or if the old limit to forcing be preserved 
—as is actually the case—then its margin of safety 
in respect of damage by burning has been notably 
increased. Also it is probable that the diminution 
of the steam fraction all over the generator has 
increased the efficiency of its heating surface.* 

The author is strongly of opinion that these im- 

roved conditions can be carried a step farther. 
Toon has been found in the uptakes for economisers 
nearly the frontal width of the boiler and over 
6 ft. long in the transverse direction. If some 
great point is to be gained, might not room be found 
in the uptake or above deck and close by for, it may 
be, a shortened drum correspondingly increased in 
diameter? The drum carries no gauge glasses, only 
a safety valve and connections to a reducing valve 
on the steam pipe, either or both of which may be 
put anywhere with regard to level. 

The point is that in a gravity-driven circuit the 
active force is ow dependent on the depth of 
solid water in the downcasts. In both the old and 
new form of Belleville boiler the depth of solid 
water in the downcasts when the water is sufficient 
comes to about 6.5 ft. It is suggested that this 
depth should be increased to, say, 13 ft., by carry- 
ing the drum over the economiser, or to an equi- 
‘olen level, keeping the generator of the econo- 
miser type of boiler exactly as it stands, save in 
respect of length of downcasts and delivery pipes. 
It has been shown that the new Belleville boiler is 
a great advance on its immediate predecessor : the 
next step is that indicated. This much may be 
said free from bias, because, after all, there is only 
one variety of the kind of boiler in question—viz., 
the Belleville ; and in that we are all interested 
for reasons well known. 

The feed regulator is actuated by a balanced 
float working in a vertical cylindrical vessel con- 
nected at its lower and upper extremities respec- 
tively to the bottom junction box of an element 
and a junction box in the same vertical row, about 
midway between the lowest and highest. The 
sufficiency or insufficiency of the feed is judged by 
the level of solid water carried by two gauge glasses, 
one of which is attached to the float pt while 
the other is connected to junction boxes similarly 
situated with those selected for the float-chamber 
connections, and belonging to an independent 
element. The level of the water in the float 
chamber and gauge glasses, therefore, in the first 
instance, measures the difference of pressure exist- 





* Professor Unwin has expressed a similar opinion. 
Proceedings, Inst. C.E., vol. cxxxvii., page 300. 


ing in the contents of the element concerned as 
between the chosen points. 

In the twenty-tube element the float chamber 
upper connection is made to the junction between 
the twelfth and thirteenth tube, or at a point about 
3 ft. 3 in. above our origin, and corresponding with 
about .6 ofthe heating surface, reckoning from the 
bottom ; and the lower connection point cor- 
responds with the origin. The pressures at the: 
lower connection points are easily found expressed 
as head of solid: water from Table I. Thus: 

Head at origin = 6.5 —'2.57 = 3.93, fa=1 
i = 6.5 -158=491, fa=3 


The pressures at the upper connection points are 
— up in terms of ti by the several items as 
follow : 


fa =1, fa =3. 
Weight... 3 69 22 
Acceleration .. Of 03 
Skin friction .. 21 -46 
Bends .. ° -86 1.50 
Total.. 1.77 2.21 


= 3,93 — 1.77 = 2.16, fa = 1 
4 Ps = 4,91 - 2.21 = 2.71, fa =3 
For the actual boiler half-glass level is shown on 
drawings at about 2 ft. 2 in. ; and as this is under- 
stood to be the level corresponding with easy work- 
ing, the accuracy of our estimates is brought to 
test and confirmed in a very remarkable manner. 

The preceding paragraph explains the fact that 
to insure: sufficiency of water it is necessary to 
carry an increasing gauge glass and float chamber 
level with increased activity of working.* For the 
increased activity of working produces an increase 
of pressure at the upper connection point due to 
increased velocity in the higher tubes of the 
element, and increased pressure at the lower con- 
nection point due to diminished velocity and resist- 
ances in the downcasts ; but the increase of pres- 
sure at the lower point is greater than that at 
the upper point, and the net increase of water 
level corresponding with sufficient water, being the 
difference of those increments expressed as head, 
is therefore positive. The required adjustment 
in either direction is obtained by manipulating a 
set of small movable weights, which, in such pro- 
portion as circumstances require, may be attached 
to, or detached from, the float balance. The 
effect of the operation indicated is to vary the 
immersion of the float corresponding with its posi- 
tion of equilibrium, or rather the position in which 
it is on the point of opening or closing the feed 
valve ; and in this manner the normal level of 
water in the float chamber is set at the height 
proper to the given rate of working. 

According to the figures already obtained as 
between fa = 1 and f, = 3, the necessary rise of 
water level in the float chamber and gauge glasses 
is 2.27 ft. — 2.16 ft. = .55 ft. or 68 in. In actual 
service, however, Belleville boilers are seldom 
pushed beyond 25 lb. coal per square foot of grate 
per hour, or, say, fa = 2, so that ordinarily the 
necessary variation of level corresponding with 
easy and hard working probably amounts to about 
3 in. or a little more. ' 

It appears that the regulation of the normal 
water od in the float chamber and — glasses, 
though demanding a certain amount of skill, can be 
satisfactorily carried out in practice. There is, 
however, always the chance that either from defect 
of skill, accident, or negligence, the regulation re- 
ferred to may be imperfectly performed, or remain for 
a time altogether suspended, and the question arises 
how far in these circumstances the working of the 
boiler would be detrimentally affected. Suppose that 
the boiler is working at the rate f, = 1 with the 
normal water level in the float chambers properly 
set according to our calculation at 2.16 ft., and let 
the rate be increased to f,, = 3 without alteration of 
the float balance. Then it is clear that in some 
degree a shortage of water will occur; in other 
words, the bottom of the drum and some .part of 
the tops of downcasts will be depleted of solid 
water. Thus we are required to find the head of 
solid water in downcasts when the normal level in 
the float chamber is 2.16 ; and the answer is h, = 
3.95 and v = .50 nearly, as — h, = 6.5 and 
% = .63 for sufficient water. e effect is, there- 
fore, to cut off about 24 ft. of head in the down- 
casts and reduce the velocity at bottoms of elements 
about 20 per cent.; the steam fraction at dis- 
charge is increased to .25 and the density is 


Level shown by gauge glass 





* See the excellent description of the Belleville boiler 
by Mr. Oram in the new edition of Sennett’s Marine 





Steam Engine, page 81. 
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diminished to 2.6 against .20 and 3.2 respectively ; 
and, lastly, the velocity of discharge is but slightly 
reduced—10.13 as against 10.3. It has been already 
remarked that the value of f, seldom exceeds 2 for 
Belleville boilers in actual service, so that the pre- 
ceding results must be regarded not only as apply- 
ing to an accidental and problematical state of 
affairs, but also as representing a very extreme 
case. 

In the opinion of many, a great deal more has 
been made of the hand adjustment required by the 
Belleville feed regulator than the facts of experi- 
ence seem to warrant ; but whatever the divergence 
of view with regard to the relative importance of 
the feature in question, all will agree that it is in 
itself undesirable. Now, we have seen that the 
variation of water level in the float chamber corre- 
sponding with variation of activity of working, 
under the condition that the water in the boiler 
remains always sufficient, is the difference of two 
increments of head; and if these increments (or 
decrements) of head can be made equal, or near] 
equal, obviously the water level referred to will 
become practically constant. The problem resolves 
itself into seeking, as it were, a balance or ad- 
justment of resistances, in the element upwards 
from the upper connection point, and in the down- 
casts down to the lower connection point. The 
author is of opinion that the end can be attained 
by some not very extensive alterations; and the 
effect would be not only to render the automatic 
feed truly automatic, but also to make the gauge 
a in all circumstances true indicators of the 

iler’s necessities in respect of water, 

None can approach this subject —interesting and 
important though it be—without experiencing at 
the present time a certain feeling of responsibility 
and restraint. It seems all the more necessary, how- 
ever, to remark that the peculiarities of any or every 
boiler cannot be discovered in a day; that there 
are boilers well tried in practice and, consequently, 
somewhat studied, and others not tried at all ; and 
that great as has been the progress in knowledge 
of water-tube boilers during these last few years, 
we are still investigating, and, therefore, further 
and further removed from finality. So far an 
originally very old and, in its present form, a con- 
spicuously meritorious boiler from the mechanical 
point of view has been discussed: in respect of 
circulation no criticism, has been spared ; but it 
would be rash to assume that this boiler or that 
might come out of the ordeal on all counts either 
better or scathless. The time for sweeping general 
conclusions has not arrived. 








THE DUSSELDORF EXHIBITION. 

Tue Diisseldorf Exhibition occupies a tract of 
land on the right bank of the Rhine, 1.3 miles long, 
and with an average width of 300 yards. It has six 
entrances, one of which, to the north-west, has 
been provided for by the State Railways. A 
circular electric railway has been laid down within 
the Exhibition grounds, the total developed length 
of which is 2.17 miles, with 10 stations ; service on 
this line will be carried out by accumulator cars, 
with or witho:t trailers. | 

The grounds contain 168 special buildings or 
pavilions, which cover an area of 152,000 square 
yards. Twelve of these buildings, with an area of 
36,000 square yards, are exclusively for technical 
exhibits. ‘The most prominent structure is the 
Machinery Hall, 280 metres (919 ft.) in length, 
covering an area of 17,350 square yards. A view 
of this hall is given in one of our preceding issues.* 
It is an iron-framed building, with a central bay, 
24 metres (78 ft. 9 in.) span, and two side bays, 
each 14 metres (46 ft.) span. In order to facilitate 
their sale at the close of the Exhibition, the three 
bays are so built that they can be used indepen- 
dently of each other. 

Twelve electric overhead travelling cranes, of 
30, 15, and 10 tons lifting power, are provided for 
the erection of engines; the current conductors 
consist of copper cables. All the cranes are fitted 
with series-motors of high power, which work with 
continuous current ata pressure of 220 volts. The 
same motor operates the traveller and the chain 
pulleys, and insures’ the travelling action of the 
crane, through spur-wheel or helical screw-wheel 
transmission ; the motor is worked from a cab sus- 
pended to the crane in the usual way. 

The whole of the Exhibition grounds and almost 
all the buildings will be lighted electrically; for 


* See ENGINEERING, March 21, page 366. z 
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this purpose 6000 horse-power are available. A 
total of 6000 horse-power is also provided for power 
transmission. As, however, the necessary current 
for lighting and for power will not be required 
simultaneously, it may be reckoned that the gene- 
rating plant will develop a total of 6000 horse- 
power, and the section of the cables has been 
calculated on the basis of this power. The cables 
have a developed length of 9.33 miles. The gene- 
rating plant is located in the front end of the 
Machinery Hall, and consists of 26 steam engines of 
40 to 3000 horse-power, which can develop together 
12,000 horse-power, or 7800 kilowatts ; the central 
station is therefore of double the power required, 
and is the second one in Germany for size. All 
the engines form also exhibits ; they are almost all 
coupled direct’ to the dynamos. 

Of the 26 engines in question, nine are tandem ; 
seven vertical-compound triple-expansion, and three 
are horizontal-compound ; the remainder are one- 
cylinder horizontal engines. The horizontal en- 

ines are all compound, and the builders seem to 

ave given preference, in the construction of 
tandem engines, to placing ‘the high - pressure 
cylinder in the rear. The various systems of 
steam distribution will offer a large field of obser- 
vation for specialists. The Union Engineering 
Works, of Essen; the Hohenzollern Company, of 
Diisseldorf ; and Messrs. Kirberg and Hiils, of 
Hilden, exhibit engines provided with the Kaufhold 
system of distribution gear. Messrs. Schiichtermann 
and Kremer, of Dortmund, have. the new Kollmann 
system ; the Gutehoffnungshiitte, of Oberhausen, 
Professor Gutermuth’s system; the Humboldt 
Engineering Works Company, Professor Stumpf’s 
patent ; Messrs, Meer Brothers, the Lentze patent ; 
the Sundwiger Iron Works have the Proell system. 
Other works, such as Recke, Spies, Grevenbroich, 
and Soest, have adopted special systems, and some of 
the engines, with releasing valve gear, have been 
built for a high speed—up to 140 revolutions. 





The boilers for the production of the necessary 
steam for these engines are sixteen in number, 
placed under a shed which covers an area of 140 
square metres (1507 square feet). 


Total heating surface ... 3550 eq. m. (38,210 sq. ft.) 

»» Superheating sur - 

Mata «a Ae eee. 
Total grate area ... cso ED = 9, 

The boilers are fitted with flat grates and with 
chain grates; one is provided with a travelling 
grate and automatic coal supply,’ built by the 
Diisseldorf Sparfeuerungsgesellschaft. The ratio 
of heating surface to grate area varies from 1 in 30 
to 1 in 60, and that of the superheating surface 
fromlin3tolin10. ~‘ 

A separate superheater is also used, which super- 
heats a large part of the steam produced in the 
boilers to a temperature of 375 deg. Cent. (707 deg. 
Fahr.). This superheated steam is exclusively used 
in a special set of high-temperature steam engines. 
The superheater is of interest, inasmuch as it 
draws part of the boiler hot gases from the flue 
and through the firebox by means of an exhauster, 
the gases being returned again to the flue after 
utilisation of their heat units. 

The arranging and laying down of the engines 
were surrounded with many difficulties, owing both 
to the local conditions and to the desire on the 
part of the authorities to meet the requirements 
of the various exhibitors ; difficulties of the same 
nature were experienced with regard to the boiler 
plant. Almost all the boilers are on different 
systems, and the capacious plant required had to 
be installed on a very inconvenient space. The 
only solution of the problem was to place the 
comparatively short tubular and combination 
boilers on two lines, and the longer Cornish 
boilers on one line. 

The boilers are fed with the water of condensation 
and the circulation water from the surface con- 
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densers. Previous to being used, this feed-water 
runs through filtering plant of two different systems. 
Arrangements have been made for enabling an 
opinion to be formed on the relative value of these 
two systems. There are four feed-pumps, each of 
a maximum capacity of 35 cubic metres (7700 
gallons) per hour, which work against a boiler 

ressure of 12 atmospheres (170.6 lb. per equare 
inch). Two of these pumps draw from one of the 
filter reservoirs and deliver in two receivers, which 
supply the boilers. Two piston meters inserted in 
the water pipes register the consumption of feed- 
water. 

The steam generated in the boiler is collected in 
three steam domes placed over the boilers. The 
steam pipes to the domes are so a that they 
need no special expansion joints. Two pipes of 
- 7% in. and 65% in. inside diameter respectively 
connect the steam domes with the steam mains; 
the latter are placed in a conduit in the engine- 
room. The two steam pipes can be cut off by 
means of valves on the steam domes; automatic 
valves combined with hand valves are also placed 
on the pipes to prevent accidents to the visitors 
through the failure of one of the mains. The more 
important engines are fitted with double steam con- 
nections, to insure their constant working, and all 
necessary means have been taken to prevent break- 
downs of any sort during the Exhibition. 

The flanged, and special shaped, pipes are of 
cast steel; expansion is provided for by bent 

ipes, expansion joints of the usual pattern not 
sam been found sufficiently safe for an installa- 
tion of this size. 

All the engines in this section exhaust in one 
common condensing 8 ear in two parts, each of 
which can deal with 30 tons of steam per hour. The 
condensing is on the counter-current principle, with 
separate engines working the water and air pumps. 
Before reaching the condensers the steam passes 
through an oil-separator. The water required for 
condensing is pumped from a reservoir, p 
below the floor level ; it is delivered through the 
condensers to two cooling towers—one of which 
is of wood, the other of iron. The vacuum pipes 
are fitted with safety escape-valves. 

A second steam-generating plant is provided for 
working the rolling-mill engines, compressors and 
steam hammers, which are located in the rear end 
of the Machinery Hall. This forms an exhibit of the 
Rhine brown coal consumers, and consists of three 
Cornish boilers, with 300 square metres (5230 square 
feet) heating surface, as mentioned in our previous 
article. The brown coal is delivered in trucks to 
the front of the boiler-house and thrown into a deep- 
lying bunker, from which it is carried up by a con- 
veyor until it reaches a hopper which supplies the 
boilers. The conveyor is a plate chain fitted with 
buckets in the usual way. The fireboxes have 
step-grates, on three different patent systems, each 
of which is stated to afford the most advantageous 
and rational utilisation of the fuel. The ashes are 
made to slide down direct into trucks for removal. 
Brown coal gives more sparking than ordinary coal, 
and an engineer, Mr. Hadeln, has provided an 
apparatus to prevent the escape of sparks, as 
follows: The lower part of the chimney is made 
with a concentric masonry chamber, divided by 
arches into two spaces, one above the other ; the 
dividing arches are in open brickwork. The 
from the flue arrive in the lower part of the con- 
centric ring, spread round the outside wall of the 
chimney with a reduced activity, and then flow 
rapidl reer the open brickwork up the chim- 
ney, the sparks remaining inside. They fall upon 
a sloping plate, and are removed, when neces- 
sary, through doors in the chimney wall. A re- 
gister is provided which allows the gases to flow up 
seal chimney direct, should the spark-arresting 

evice require re . 

The brown ocak int boilers generate saturated 
steam at a pressure of eight atmospheres (113.8 Ib. 
ant square inch). As the engines supplied by the 

ilers in question only wo! 
each day, it was not found necessary to put down 
a condensing plant, and the engines exhaust in the 
atmosphere. 

Another steam-generating and engine plant is 
that of the Bergbau Verein (Mining Union), which 
will work, among other exhibits, a min ini 

ump of 3600 horse-power, capable of lifting 

5 cubic metres (5500 gallons) per minute at a 


height of 500 metres (1640 ft.) ; a steam prog 
engine; and an electric winding engine, of 1 
kilowatts capacity—the largest ever built in Europe. 


laced | have been put down a shaft. 


during a few hours | Tas 


The boiler-house contains six boilers, with a total 
heating surface of 1000 square metres (10,760 
square feet), which generate saturated steam at a 
pressure of 12 atmospheres (170.6 lb. per square 
inch). - The boilers adapted for this work unite the 
advantages of the Cornish boiler (large water space) 
with those of the tubular boilers (rapid production 
of steam). The coal is delivered automatically 
into mechanical stukers. All the engines in this 
department exhaust in a central condensing plant, 
on the Weiss system, which can deal with ih tons 
of steam per hour. The plant is completed by a 
cooling tower and two rotary pumps; each of the 
lather hes a capacity of 270 cubic metres (59,400 
gallons) per hour. 

The distribution of water over the Exhibition 
grounds was an important matter. Potable water 
and water for the fire service is delivered to the 
Exhibition through connections with the town 
mains. But asthe town supply could not nearly 
meet the quantity required for the engine plants 
and the fountains—a total of about 2100 cubic 
metres (462,000 — per hour, or 35 cubic 
metres (7700 gallons) per minute—a pumping 





station has been put down on the bank of the 
Rhine ; this contains four centrifugal pumps, two 
of 30 and 20 cubic metres (6600 and 4400 gallons) 


ya wey ee minute, and two of 10 cubic metres 
(2200 gallons). These pumps draw from separate 
suction pipes connected to one suction main, pro- 
tected from shifting sand by pile-planking. The 
pumps are so arranged that it is possible at any 
time to deliver 10 to 20 cubic metres (2200 to 4400 
—) to the cooling tower reservoir, near the 

achinery Hall, and 20 to 30 cubic metres (4400 
to 6600 gallons) to the reservoir in the mining 
union section. The centrifugal pumps are elec- 
trically driven, both owing to lower cost and 
economy of space. The Rhine level varies within 
large limits, and in order to insure a perfect ser- 
vice, even at the lowest water level, the pumps 
The continuous- 
current motors are protected against leakages and 
damp ; their speed can be regulated to compensate 
for differences in the height of suction. The suction 
and delivery pipes are of cast iron, with spigot and 
socket joints ; they are laid at depths varying from 
3 ft. 3 in. to 4 ft. 11 in., and their Dovabead lenadth 
averages 3280 ft. The water pumped from the 
Rhine is delivered to several reservoirs, also to the 
a shaft, which is drained by Messrs. Haniel and 

ueg’s draining-pump. This, as above mentioned, 
is a 3600-horse-power machine in normal working. 
Other pumps, both electrically and steam driven, 
have been put down as reserve, and for supplying 
the fountains. The latter will form a very interest- 
ing feature of the Exhibition. 

The progress made of late years in the direct 
utilisation of blast-furnace gases for the working 
of motors will be illustrated by four installa- 
tions of 400 to 1000 horse-power, for driving blow- 
ing-engines, pumps, and rolling mills. urin, 
the Exhibition the blast-furnace gas engines wi 
be supplied with producer-gas, generated in plants 
of different systems, shown by various exhibitors. 

In concluding this second article on the Diissel- 
dorf Exhibition, further views of which will be found 
on pages 498, 499, and 510, we may state that Messrs. 
Krupp have informed us that their large armour- 
plate, as it is shown in their special pavilion, 
weighs 106 tons. The weight given in our first 
article*—130 tons—was that of the plate rough- 
rolled and unmachined. They inform us also that 
the shaft manufactured by them is for the Kaiser 
Wilhelm II., not Kaiser Wilhelm der Grosse ; this 
shaft is 45 metres (147 ft. 78 in.) in length. 


LITERATURE. 


Chaudiéres Marines. Second Edition, 1902. By L. E. 
Bertin, Directeur des Constructions Navales. Paris: 
E. Bernard et Cie., 29, Quai des Grands Augustins. 
[Price 25 francs.] 

forms a quarto volume of 560 pages, in which 

M. Bertin, the well-known French naval architect, 

has grouped his course‘of lectures on marine boilers 

before the Ecole d’Application du Génie Maritime. 

The book contains above 400 illustrations of marine 

boilers, boiler fittings, and accessories, burners, 

atomisers for petroleum fuel, water-tube fittings, 

&c. It is divided into nineteen chapters, which 

deal with the construction and working of coal-fired 

and liquid-fuel boilers and of tubular and water-tube 














* See ENGINEERING, March 21, page 365. 





boilers. Ina comparison between the Belleville, 
d’Allest, and Niclausse types, based on the results 
of trials made on board ship with these three types, 
and taking the coal consumption per horse-power 
hour with the Belleville boiler as unit, the follow- 
ing figures are given : 


Belleville D’Allest Niclausse 

: Boiler. Boiler, Boiler. 

Speed trial... _... 1 -858 -905 
Consumption trial 1 1.083 1,089 


which show that the advantage would lie with the 
Belleville boiler when the fires are not forced. 
M. Bertin states that the every-day experience goes 
to prove that the Belleville and the Niclausse types, 
when new and in good condition, are satisfactory 
as regards simple construction, resisting power 
under variations in temperature, and the facility 
with which they can be taken to pieces for inspection. 
In this last respect the Niclausse boiler would 
be superior to all others, but would require parti- 
cular care for keeping it in good order. The Du 
Temple and Normand boilers—styled boilers with 
accelerated circulation—have never been tried in 
competition with the three types above referred to ; 
they have mostly taken the place of locomotive 
boilers on board the smaller ships, and have shown 
marked advantage as regards good working and 
good utilisation of the heat, at all events for high 
rates of combustion. The author says actual 
working has proved that a rate of combustion of 
400 Ib. can be demanded of them with a higher 
degree of safety than a rate of 300 Ib. in boilers 
with limited circulation (with coiled tubes, such as 
the Belleville boiler), or in boilers with free circu- 
lation (such as the Joessel, d’Allest, Collet, 
Niclausse, and Babcock and Wilcox types). But 
the Du Temple and Normand boilers are inferior 
to the Belleville, Niclausse, and d’Allest types, 
and especially inferior to the Niclausse with 
regard to facilities for cleaning, inspection, taking 
to pieces, and repairs. Their use on large ships 
would therefore be surrounded both with advan- 
tages and disadvantages. The Du Temple boilers 
have, however, a quality which may more than 
compensate for the difficulty of cleaning. All the 
types with horizontal tubes (those with free circu- 
lation) are without combustion chambers ; the 
hot gases reach the tubes before they are burned, 
giving an abundance of smoke, and causing the 
rapid formation of soot deposits. This, according 
to M. Bertin, is the motive which led Joessel to 
abandon the type in question. Progress has been 
made in this line, it is true, but defects still 
remain. The Belleville economisers, for example, 
have reduced the amount of smoke, but have no 
action on the choking up of the main coils of 
tubes ; and the cleaning of these boilers, though 
it be comparatively easy to carry out, is a neces- 
sary operation at frequently recurring intervals. 
On the other hand, the boilers with tubes almost 
vertical, forming a kind of vault above the grate, 
have a large combustion chamber, resulting in an 
excellent combustion when the direction of the 
flames is judiciously regulated. Mr. Weir has 
been able to do away completely with the smoke 
and soot, rendering cleaning out in service un- 
nec Bertin is of opinion that in the 
British Navy the Belleville boilers ought to have 
been used at first in conjunction with cylin- 
drical boilers on the same ships, so as to 
allow the men to get gradually initiated in their 
working. The cost of the Belleville boilers pur- 
chased by the French Navy, in the last few years 
during which this type had to compete with the 
cylindrical boilers, works out at 271. 10s. to 351. 12s. 
per square foot of grate area, with an average of 
321. The Niclausse boilers of the Friant cost 
321. The cost of the d’Allest boilers was slightly 
higher ; it varied between 271. 10s. and 38/. 10s., 
with an average of 331. 8s. The question of first 
cost could not, therefore, influence the choice of 
one ¢; rather than any of the others. The 
cost of cylindrical boilers at the same period 
was 29]. 15s. for return-tube, single or double- 
ended boilers; 481. 8s. for through-tube boilers, 
of the French Admiralty pattern, and 52/. 15s. 
for boilers on the locomotive type. The compari- 
son under this head is favourable to the water- 
tube boilers. In taking the work per square foot 
of grate area, the water-tube boilers me dearer, 
by one-quarter, than the return-tube boilers ; but 
they remain cheaper, by one-tenth, than the Admi- 
ralty type, which type had almost entirely super- 
seded, of late years, the return-tube boilers. The 
prices of water.tube boilers paid by the French 
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Admiralty since the abandonment of the cylin- 
drical type are of special interest. These prices 
vary to a large extent: Thus, the Belleville 
boilers of the Sully cost 441. 15s. per square foot 
of grate area, and 53/. 10s. for the Victor Hugo ; 
the Niclausse boilers for the Gloire and Condé 
cost 451. 12s., and for the Léon Gambetta 54]. The 
Du Temple boilers of the Dunois and Lahire cost 
641. 15s., and the large ones for the Montcalm 
661. 16s. per square foot of grate area. All these 
figures are for the boilers fitted with their acces- 
sories, the cost of which enters in the prices for about 
37 per cent. The economical side of the question 
depends upon the duration of the boilers, and a 
decision on this point must be left for a later date 
as regards the water-tube types. 

Instruments _et Méthodes de Mesures Electriques Indus- 
trielles. By H. Anmacnat. Second Edition, 1902. 
Paris: C. Naud, 3, Rue Racine. [Price 15 francs.] 

Tue author states in the preface that electrical 
engineers have at the present time numerous 
methods and instruments at their disposal for the 
measurement of electrical quantities. All of these, 
practically, have given excellent results in the 
hands of their exponents or manufacturers, and 
they can be used quite as satisfactorily by ex- 
perimentalists. It is necessary, however, for the 
latter to become familiar with the different instru- 
ments provided for various purposes, and this is 
surrounded with difficulties in many cases, one 
difficulty being that the limits within which many 
instruments can be used are insufficiently known. 
The volume in question contains 600 pages and 230 
illustrations, and forms a compendium in which 
the author has grouped together a very large 
number of descriptions of instruments used, and 
of methods followed, in the industrial recording 
of electrical measurements. It is completed by 
two indexes. 





Congrés International de Mécanique Appliquée. Three 
volumes. Paris: Vve. Ch. Dunod, 49, Quai des Grands 
Augustins. [Price 40 francs. ] 

In these three volumes the papers read at the 

International Mechanical Congress held at the 

Paris Exhibition are grouped together. The first 

volume deals with the reports which were placed 

before the Congress, “a contains an étude by 

Mr. V. Toussaint, formerly chief of the Engineer- 

ing Department at Messrs. Schneider and Co.’s 

Creusét Works, on the organisation of engineering 

shops ; various other papers by well-known engi- 

neers on the organisation of laboratories for physical 
tests ; on the industrial applications of electricity ; 
on lifting machinery, hydraulic motors, blast- 
furnace gas engines, &c. The second volume gives 
the reports of the meetings which were held in 

Paris from July 19 to 27, 1900; and the third, the 

various papers read on the organisation of works, 

= ee boilers, steam turbines, and so 
orth. 
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MICROSCOPIC OBSERVATIONS ON 
DETERIORATION IN STEEL RAILS. 
By Tuomas AnpreEws, F.R.S., M. Inst. C.E., 

F.C.S. (Telford Medallist and Telford Prize- 

man, Institution of Civil Engineers ; Bessemer 

Prizeman, Society of Engineers). Chemical and 

Metallurgical Testing Laboratory, Wortley, near 

Shefiield. 

OBSERVATIONS ON THE Micro-CrysTALLInE StRvuc- 
TURE, CHEMICAL AND PuHysicaL PROPERTIES, OF 
A Bessemer Street Rait, UNBROKEN AFTER 
15 Years’ Main Line SERvIce. 


INTRODUCTORY. 


Tue author received from an English railway 
company a portion, about 12 ft. long, cut from an 
old Bessemer steel rail, for examination. 

The rail examined was of an original section of 
about 82 lb. per yard; it had lain in the up main 
line of an English railway company, and had 
endured the main line wear for a period of about 
15 years. 

The present weight of the rail is about 643 lb. 


—— in old worn rails is more fully referred to 
in the microscopic part of the investigation. There 
were also indications of small blow-holes and corro- 
sion cavities inning to appear on the rail-face. 
The sides and bottom of the rail had in places 
suffered much from corrosion, and some of the 
corrosion cavities were of considerable depth (see 
Figs. 2, 3, and 5). The vertical end of the rail 
was much corroded, corrosive action having pene- 
trated to some distance into the end section, the 
greatest corrosion having taken place adjacent to 
the area of greatest local segregation of the chemical 
constituents. This is illustrated in Fig. 6, page 502. 

The rail had also suffered much from wear and 
mechanical abrasion adjacent to where it had rested 
in the chairs ; the depressions at the points A, B, 


Fig. 1. 


~ 











Present section (half-size) of Bessemer steel rail after 15 years’ 
main line wear, Rail unbroken. 


and C (see Fig. 7, page 503) varied in depth from 
7x in, to ;3,in. At the point D, near the middle 
of the rail, there was an external lamination 
or flaw, which from its vicinity to the worn 
depression near the chair-bearing had become a 
source of risk and danger in this rail. The abra- 
sion caused at the end of the rail by the fishplates 
was also very great. Further, there were notice- 
able on the wearing face of the rail, near the posi- 
tions of the chairs, several depressions extending 
longitudinally about 15 in. ; and at their greatest 
depth these depressions were } in, deep, which 
represented a considerable local reduction in the 





TABLE I.—Cuemicat ANALYsES OF OLD Bessemer Street Ram. Percentace Resvtrs. 






































. ANALYSES OF THE SECTION OF THE Ratu 12 Fr, rRoM 
ANALYSES OF SECTION AT THE Ratt Enp. Hs END oF THE RAIL. 
| A c= jae 
a General General be = General General my mate 
- : Drillings near} Maxim Drillings near|Maximum 
— of —_ _ of Junction of Per — of — of Junction of Per 
Rail Head. Rail Foot. | Meqa with joestage ot! pail Head. | Rail Foot, | Head with jig 
| gation. ‘ ion. 
Cea or bs| 0.330 0.340 0.360 9 0.340 a 0.330 0.350 
oration es k i : \ 4 6 
Silicon st] 0.100 0.098 0.100 2 0.118 0.114 0.100 18 
Mai ese .. o| 0.432 0.432 0.468 8} 0.396 0.410 0.461 164 
Sulpbur oe! 0.185 | 0.185 0.220 19 0.190 0.190 0.190 
Phosphorus... ..| 0.118 | 0.127 0.136 15 0.128 0.127 0.120 63 
Iron by difference ..| 98.835 | 98.818 98.716 98.823 98.829 98.779 
| 1€0.000 | 100.060 | 100.000 100.000 1€0.000 100.000 





r yard, which represents an average loss in weight 
nal wear and corrosive influences, of 1.15 lb. per 


yard per annum. 

The present section at the end of the rail is 
shown (half-size) in Fig. 1. 

The rail had worn down in vertical section on the 
head to a depth of about @ in. 


GENERAL EXAMINATION. 


The author made a careful general external | 
developed any visible fissures, but he considers 
'they constituted extensive sources of weakness, 


examination of the rail, The rail had been much 
corroded, and had locally been worn to a consider- 
able extent (see illustrations Figs. 2 and 3, page 
502). The wearing face was in moderately good order 
(see Fig. 4), but the prolonged abrasion had worn 
down the face to such an extent as to almost cut 
into the local se 

of the rail-head; and if the rail had been left 
in much longer, the author fears it would have 





fractured from the above reason. ‘This source of 


| transverse or longitudi 
| of the rail was much worn and corroded where it 
|had Jain in the chairs. At these 
| weakened in vertical section by considerable trans- 





|strength of the rail, additional to that caused by 
pes ou wearing down of the rail face (see 
| Fig. 8). f 

The rail face, generally, was free from either 
flaws. The underside 


laces it was 


verse depression and corrosion cavities. The author 
did not, however, perceive that these had actually 


which in the present worn condition of this rail 
ight at any time have been productive of fracture 
under the stress of wear and tear. 


Thein corrosive deterioration often noticed 


gated area underlying the upper | in rails adjacent to the chairs is accounted for by 


the fact that galvanic action arises (when the rails 
and chairs are in a moist condition) between the 
cast metal chair and the steel rail, which under 
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such condition constitutes the elements of a galvanic 
couple. This is one reason why rails laid in tunnels 
frequently corrode more rapidly under the in- 
fluence of condensed impure steam and chemical 
vapours from the engine chimneys than rails in 
the ordinary open track. 

The indentation on the underside of the rail 
appeared due to the abrasive action of cold ham- 
mering in the chair, occasioned by the passage of 
the rolling stock. 

At some places where the rail had rested in the 
chair there was a transverse increase in width to the 
extent of about ;%, in., resulting from the cold ham- 
mering or the abrasion and shocks of passing 
trains. 

CHEMICAL EXAMINATION. 

A number of analyses were made from drillings 
taken respectively from the rail head, from near 
the junction of the rail head with the web, and 
from the bottom flange ; one series of these analyses 
being taken from the end of the rail, and the other 
about 12 ft. from the end—i.e., near the middle of 
the rail. 

The results are given on Table I., page 501. 

The combined carbon was unusually low, and it 
had to some extent locally segregated near the rail 
head and web junction ; the silicon was high, the 





Fia. 6.—Deterioration by corrosion, End of Bessemer 
steel rail. Time life, 15 years. Main line traffic. 
Rail unbroken. 


manganese was very low, and it had also somewhat 
segregated ; the sulphur was excessively high—more 
than double of what should exist in good rail steel. 
This element had also locally segregated near the 
rail end ; the phosphorus was exceedingly high— 
about double of what it ought to be—and this con- 
stituent had also segregated to some extent near 
the rail head and web junction near the rail end. 

With the exception of the carbon and manganese, 
the general chemical composition of this rail was 
unsatisfactory; and the author considers it is only 
the comparatively low proportion of the carbon and 
manganese which has permitted this rail to wear as 
long as it has without fracture. 


Puysicat EXaMInaTION. 

Portions were machined from the rail head and 
rail bottom near the rail end, and the physical pro- 
perties carefully tested as recorded in Table IT. 

The results were unsatisfactory, the tonnage being 
somewhat low aud the elongation very inferior. This 
the author considers partly due to the locally segre- 
gated condition of some of the chemical consti- 
tuents. 

Hieu-Power MicroscoricaL EXAMINATION AT 

300 DraMETERS. 

Micro-Sections (Figs. 9 and 10).—A section was 

cut from the rail face and suitably polished, and 








etched with very dilute acid to develop the crys-| area of the carbide of iron approximates to about 
talline structure. | 38.42 per cent. 

The general micro-crystalline structure was toler-| There was also a considerable area running longi- 
ably good so far as the fairly uniform distribution | tudinally along the axial length of the rail, in which 
of the carbide of iron areas was concerned (see local micro-segregation of the carbon and impurities 





Time life, 15 years. Main line traffic. Railunbroken. Original section, 82 1b. per yard. Loss in 


Fig. 2.—Bessemer steel rail. 
weight in pounds per yard per annum, 1.16 Ib. 





Fic. 3.—Showing effects of corrosive action and fishplate wear. Also the wear on the under side of the rail bottom, where it had 
rested in the chair. 





Old Bessemer steel rail. Time life, 15 years. Main line traffic. Rail unbroken. Original section, 82 lb. per 


Fig. 4.—Rail face. | L 
yard. Loss in weight in pounds per yard per annum, 1.15 Ib. 





Fie. 5.- Bessemer steel rail. Time life, 15 years. Main line traffic. Rail unbroken. Original section, 82 lb. per yard. Loss in 
weight in pounds per yard per annum, 1.15 1b. Under side of rail bottom, showing deeply indented and corroded condition 
where the rail had rested in the chair. Showing also transverse increase in its width (,% in.) resulting from the abrasion and 


shocks of passing trains. 
Fig. 9), though there were some placesin which |had occurred. Near this position there were 
the local segregation had caused a somewhat massed | numerous micro-flaws, composed of the impurities 
and non-uniform formation. in varied conditions of micro-segregation. Other 
The sectional area of the rail consisting of ferrite | parts of the section were fairly free from micro- 
would be about 61,58 per cent., and the sectional | flaws, and in those situations they were present in 
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only a scattered condition. An illustration of this | internal micro-flaws ; and these had, under the 
section, as seen under a magnification of 300 dia-| influence of the vibratory shocks of wear, deve- 
meters (actual magnification, shown in Fig. 10,|loped innumerable, both transverse and longitu- 
200 diameters), is given in Fig. 10. dinal, flaws, which were capable of developing 





The depressions at A.B.C; where the rail had rested tr the 
chairs, varied in depth from N6 to Vib inch 
At D there was an external lamination or flaw. 


Portion of old Bessemer steel rail. Time life, 15 years. Main line service. Original section, 82 lb. per yard. Present section, 
64} lb, per yard. Average loss per yard per annum, 1.15 Ib. 


Fig. 8. 
SHOWING DEPRESSIONS ON THE RAIL FACE ADJACENT 10 THE POSITIONS OF THE CHAIRS. 
POPTIONS FOR CHEMICAL ANALYSES AND PHYSICAL TESTS WERE TAKEN FROM THE SHADED SECTIONAL PARTS. 





Portion of old Bessemer steel rail. Time life, 15 years. Main line service. 


Original section 
643 lb. per yard, 


, 82 lb. per yard. Present section 
Average loss per yard per annum, 1.15 Ib. 
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TaBLE II.—Physical Tests of the Rail. 
j ! 
| | | 
Original S| 5 
| ‘Dimen- s | oa a i 
| sions. 3 al 8 . ia 
| Ss) sg io S 
— an ee g| Bo 3 Se REMARKS, 
Ss 3 
saeedd Ghia 
an i<" a6 | gz j5d/g8 
| in, | tons 
Test from rail).564 .250) 2 | 34.44 | 8.0 /11.6Granular, witha trace 
head | | us. Orack 
} on the surface after 
Test from rail|.564|.250| 2 | $4.52 | 9.6 [11.6 Granular, withatrace 
bottom | | fibrous. Crack 
| | | on the surface after 














the rail not been taken out in time from main- 
line service. 

Typical illustrations, as seen under a magnifica- 
tion of 300 diameters (actual magnitication, shown 
in Figs, 11 and 12, 200 diameters) are given in 
Figs. 11 and 12, of the manner in which this 
part of the rail, just below the present wearing 
face, was literally honeycombed by these innu- 
merable internal micro-flaws. This part of the 
investigation indicates the danger of allowing rails 
to wear down excessively. In such cases the 
actual loss of mass strength is increased by the 
often unsuspected presence of such internal micro- 
flaws which undermine the stability of rails as a 
whole, and which are often caused by excess of 
impurities, as in the present typical instance. 

icrometer measurements were made of some of 
these typical internal micro-flaws, and the results 
are given in Table III. 


Tas_e IIT.—Dimensions of some Typical Internal Micro- 
Flaws in the Steel Rail. 


Dimensions in Parts of an Inch. 




















Longitudinal Transverse | Longitudinal | Transverse 
Dimensions. Dimensions. | Dimensions. | Dimensions. 
0.0070 0.0010 0.0014 0.0004 
0.0040 0.0008 | 0.0016 0 0002 
0.0140 0.0030 | 0 0032 0.0004 
0 0180 0 0020 0 0012 0.0002 
0.0060 0.0024 0.0010 0.0004 
0.0040 0.0010 0.0022 0.0006 
0.0010 0.0008 0.0020 0.0002 
0.6060 0.0010 0.0036 0.0010 
0.0076 0.1020 0.0032 0.0008 
0.0032 0 0006 0.0012 0.0006 
0.0040 0.0020 0.0048 0.0006 
0.0040 0.0020 0.0036 0.0006 
0.0020 0 0002 0.0036 0.0004 
0.(.020 0.0006 0.0018 0.0004 
0 0040 0.° 006 0.0012 0.0004 
0.0070 0.0006 0.0056 0.0010 
0.0020 0.0008 0.C0L8 0.0006 
0.0040 0.0004 0.9016 0 0004 
Fic. 9.—Micro-crystalline structure showing internal micro Fie. 10.—Micro-crystalline structure. Bessemer steel rail — Hye gene by 

flaw. Bessemer steel rail (82 1b.).. Longitudinal section from (82 Ib.). Longitudinal section just below rail face. Time 0.0050 0.0004 r : 

rail face. Time life, 15 years. Main line traffic. Rail life, 15 years. ‘Main line traffic. Rail unbroken. Magnifi- : ' | 

unbroken. Magnification, 200 diameters. cation, 200 diameters. 





Fig. 11.—Micro flaws, transverse and longitudinal. Bessemer steel Fia. 12.—Internal micro flaws, longitudinal and transverse. 


rail (82 Ib, section). 
life, 15 years. 
200 diameters, 


Longitudinal section about } in. below rail face. Time life, 
15 years. Main line service. Rail unbroken, Magnification, 
200 diameters. 


=> Arrow indicates direction of length of rail. 


Longitudinal section from rail face. Time 
Main line traffic. Rail unbroken. Magnification, 


Micro-Section (Figs. 11 and 12).—On cutting|in a dangerous manner (see Figs. 11 and 12). 
another section about } in. below the rail face, and | Indeed, the presence of these just below the 
hence nearer to the locally segregated area than the | present wearing face of the rail formed a very 
first micro-section, the author observed a very great | dangerous element therein, and such as would 
increase indeed in both the number and size of the | undoubtedly have soon led to its fracture, had 








The above are large kd sa internal micro-flaws, some trans- 
verse, others longitudinal, in a eegregated area, running a 
tudinally along the axis of the rail nearly adjacent to 
rail head and web junction. 


i 
e 


GENERAL REMARKS. 

The chief things noticeable about this rail, as 
the result of careful external examination, chemical 
analyses, physical tests, and high-power microscopi- 
cal observations, are : 

1. The comparatively great loss in weight this 
rail has suffered, amounting to about 1.15 lb. per 
yard per annum. This the author attributes partly 
to corrosive influences, but more so to the abnormal 
excess of sulphur and phosphorus; an excess of 
these impurities always induces a more rapid dis- 
integration in steel rails, owing chiefly to the dis- 
posal of these impurities, as sulphides and phos- 
phides, amongst and between the primary in- 
tercrystalline spaces and junctions of the steel ; 
this structure causing greater wear than in rails 
more free from such excess of impurity. 

2. The same cause accounts for the considerable 
indentations and depressions found in the various 
wearing places near the chairs and fishplate posi- 
tions, and elsewhere. 

3. The chemical examination showed a generally 
unsatisfactory composition, with the exception of the 
carbon and manganese ; the two latter elements were, 
however, also low. The sulphur and phosphorus 
were present in very great excess. The chemical 
examination further showed that local tion 
of the chemical constituents had occu to some 
extent in this rail. The long wear endured by this 
rail, however, affords another instance of the safety 
insured by low or medium carbon and manganese, 





even when impurities are present in abnormal 
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quantities. Had this been a high-carbon and high- 
manganese rail, and associated with such a high 
proportion of impure elements as exist in this rail, 
the author fears the rail would have had a different 
life-history. 

4, The inferior results of the physical examina- 
tion show to what a serious extent the physical pro- 
perties of the rail had been deteriorated by the 
presence of sulphur and phosphorus in such ab- 
normal excess; and the physical properties have 
doubtless also, to some extent, been depreciated by 
the effects of long wear and tear. 

5. The high-power microscopic examination of 
the rail near the face, and also a short distance 
in vertical section beneath it, revealed that a 
hidden and dangerous condition existed just below 
the present wearing face. In this situation por- 
tions of the steel were literally honeycombed with 
innumerable internal micro-flaws, which had reduced 
the strength of the rail to an unknown extent, in 
addition to the vertical loss of strength from loss of 
mass through ordinary wear and tear. The excess 
of impurities is also the chief cause of this state of 
things. 

Finally, the results point to the desirability of 
carefully watching the wear of rails, and of early 
removing those which show signs of excessive 
deterioration. The necessity of careful chemical 
analyses and physical tests in ordering new rails, 
and prior to placing them in the permanent way, 
is further indicated, so as to avoid, as far as prac- 
ticable, the use of rails of inferior chemical and 
physical properties. 

Although this particular rail has practically 
endured a fairly long life, notwithstanding the 
excess of chemical impurities and inferior physical 
properties, yet it would not consequently be wise 
to conclude that such a class of rail steel is desir- 
able. It is decidedly better to secure rails of a 
superior structure and general chemical composi- 
tion. 

APPENDIX. 
HicH-Powrer Microscopic ExaMINnaTION. 
DESCRIPTION OF ILLUSTRATIONS. 

The black and heavily-shaded (for convenience) 
portions of Figs. 9 and 10 are the internal micro- 
flaws ; the lighter shaded or grey parts are the 
ultimate primary crystals of the steel composed of 
distinct and detached crystalline areas of iron, 
saturated to various extents with combined carbon. 
These constitute the normal carbide of iron areas of 
mild steel, as distinct from the pure iron crystals 
(or ferrite) of the metal. The unshaded, or white 
portions of the drawings (Figs. 9 and 10) consist of 
crystals of pure iron, or ferrite, which have not been 
affected, or, but very slightly, by the carbon. It 
may be observed that these areas of pure iron 
crystals are found to diminish in quantity in steels 
as the percentage of combined carbon in the steel 
increases, until the saturation point of 0.89 per cent. 
of carbon is reached, when the white iron crystals 
disappear, and the whole area becomes filled with 
grey or darker crystals of iron carbide (these car- 
bide of iron areas often containing the Fe,C cry- 
stallised in fine parallel plates, alternating with 


fine plates of pure iron, not more than oe in. to 
000 in. apart). The fine divisional lines in the 
drawings show the line of junction, or intercrystal- 
line spaces between the ultimate crystals of the 
metal. The dark-shaded portions of Figs. 11 
and 12 especially illustrate the internal micro- 
flaws in the last section, previously referred to. 
With these few explanatory remarks the illustra- 
tions will be easily understood. 





MOTOR-DRIVEN LATHE. 

Our illustration on page 495 shows one of the well- 
known Hendey Norton lathes as arranged for motor- 
driving. The principal features of these lathes, it will 
be remembered, consist in the simple arrangement for 
—s threads in screw-cutting, and feeds in turn- 
ing work being machined. The usual array of loose 
change - wheels is dispensed with, and the wheels 
necessary for cutting any ordinary thread are grouped 
in a gear-box, shown in our illustration below the fixed 
headstock. The change of feed or thread is then madeby 
simply moving to another slot the shift-lever shown. 
The motor, it will be seen, is mounted on a column 
bolted to the back of the lathe. The armature shaft 
carries two cowhide pinions gearing with the large 
spurwheels shown on the countershaft. A friction 


clutch is arranged in the space between these two| gp 


spurwheels, and is operated by a vertical lever, the 
lower end of which is connected to a horizontal rail 


above the lathe. By pushing this one way or the 
other, which can be done by the machine man without 
moving from his position at the saddle, the friction 
clutch engages one or other of the two spurwheels, as 
desired, and the speed of the countershaft, and con- 
sequently of the lathe, is correspondingly altered. 
The motor, it should be added, is hinged to the top 
of the column, and is held down, by the tension of 
the belt, against a cam at the top of the column. 
turning this cam the belt can be slacked off when it 
is desired to change it from one pair of steps to 
another. This cam also provides for taking up any 
stretch of the belt arising from wear, since it is 
mounted on an adjustable post. The starting switch 
“ screwed to the back of the motor standard, as 
shown. 








NON-CONDENSING DOUBLE-DRUM 
WINDING ENGINE. 

WE illustrate by our two-page engraving this week 
a non-condensing double-drum winding engine made by 
Messrs. Fullerton, Hodgart, and Barclay, Limited, 
engineers, Paisley, for the Associated Gold Mines of 
Western Australia, Limited. The engine is designed 
to raise a load of 10,000 lb. at a speed of 1500 ft. per 
minute from a depth of 1000 ft., each cylinder being 
20 in. in diameter 60 in. stroke, working with steam 
at a pressure of 100 lb. per square inch, and the 
engine having two drums, each 8 ft. in diameter by 
2 ft. 2in. broad, for round wire rope. The engine is 
arranged with Allen straight-link reversing gear, and 
with steel clutches for drums and post brakes for 
them, as well as brake-blocks on the crank discs. The 
general arrangement of the engine is well shown in 
Figs. 1 and 2, the latter representing about a three- 

uarter plan. The cylinders lie side by side, and 
delve on crank discs at the end of the drum-shaft. 
The latter is carried in three bearings, and is 11 in. in 
diameter at the centre bearing and 10 in. at the outer 
bearings. The platform for the engineman is arranged 
between the two cylinders, and here are grouped the 
ale, and the levers by which the engine is controlled; 
whilst in full view of the platform is the indicator, 
showing the position of the cages in the shaft. The 
reversing of the engine is effected by steam power, as 
is also the release of the brakes, which are applied 
automatically by a deadweight, clearly visible in 
Fig. 1. 

The steam cylinders are fitted with balanced slide- 
valves of special design, and the relief-valves are so 
arranged that all released steam or water is discharged 
into the exhaust pipes. The whole of these valves are 
operated simultaneously by one lever, ready to the 
hands of the engineman. The engine frames are of 
the trunk type, with the crosshead slide surfaces truly 
bored, the crankshaft pedestal being bolted to the trunk 
framing by fitted bolts, and all the main bearings are 
adjustable by means of wedges and bolts. The crank 
discs are of cast iron, each secured to the shaft by two 
steel keys, and have cast in each a counterbalance- 
weight designed to balance the pin and the hub, and 
half the weight of the connecting-rod. The outside 
face of each disc is turned and fitted with brake-straps. 

The drums have heavy webs of cast ironm ade in 
halves and bolted together, and the rope seatings 
are of sheet steel of ample thickness. The outside 
web of each drum away from the centre bearing 
is — with a heavy brake-ring turned smooth 
and true for the brake-blocks, and has side flanges to 
prevent the side motion of the brake-blocks. The two 
clutches are of cast steel, and are fitted with the neces- 
sary connections to the gearing of the clutch engines. 

here are two pairs of heavy post brakes, one pair 
for each drum. These are of cast iron, strongly braced 
and trussed. There are two dial indicators, indicating 
the depth of skip when the engine is winding or lower- 
ing, and also a gong to strike automatically when the 
skip is about 50 ft. from the top. This gong does not 
ring when the cage is being lowered. fhe engine is 
reversed by a separate vertical cataract engine with 
differential valve gear. This is clearly shown™ in 
Fig. 1. The post brakes have each a separate vertical 
cataract engine, with differential valve gear, for lifting 
the deadweights which serve to apply the brakes 
automatically. The reversing and brake engines are 
clearly shown in Fig. 1. Two vertical steam cataract 
engines are also used for operating the clutches, but 
in this case have no differential valve gear. The 
operating levers on the platform are all within reach 
of the engineer, as is also the foot-pedal for operatin 
the disc-brake engine. The platform is elevated, an 
is in such a position that the engineer has full 
command of the engine. 








—— AT fac Lighten a for ef = ¢ cap ag a 
mpany for ting an eating by Gas been 
fixed ab 2l. lls. 2d. per 107. share. nding 
dividend for 1900 was 2/. 8s. 9d. per share. The com- 
pany’s revenue fell off last year to the extent of nearly 
but, on the other hand, the expenses were 
The company paid 
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reduced to the extent of 100,000/. 





last year 293,784/, in municipal taxes. 





REVERSALS OF STRESS. 
On a Throw Testing Machine for Reversals of Mean 
Stress.* 


By OssorneE REyNoxps, F.R.S., and J. H. Surru, M.Sc. 
Whitworth Scholarship, Victoria University. 
THE _— research, which was carried on in the Whit- 
worth Engineering Laboratory of the Owens College, 
Manchester, was undertaken at the suggestion of Professor 


ay Osborne Reynolds, who x scat Sa investigation of ‘‘ re- 
owing li 


ated stress” on the fo nes: The stress should 
direct tension and compression of approximately equal 
amounts, such tension and compression being obtained by 
means of the inertia force of an mcg d weight. The 
rapidity of repetitions should be much higher than in the 
experiments of Wéhler, Spangenberg, Bauschinger, and 
Baker ; in fact, ranging as high as 2000 reversals per 
™in tb loyed ight i ted 
n the apparatus employed a weight is supported ver- 
tically by means of the specimen to be tested, and the 
upper part of the specimen receives a periodic motion in 
a vertical direction by means of a crank and a connecting- 
rod. The inertia of this weight gives a tension at the 
bottom end, and a compression at the top end of the 
stroke, the change from tension to compression being 
radual, The specimen and parts are guided by suitable 
arings placed in a vertical direction. The motion was 
made vertical in order to reduce the friction of the bear- 
ings toaminimum. The stresses can be changed by vary- 
ing the diameter of the specimen, the load, and the speed 
of revolution of the crank. In order to enable one to 
calculate the stresses in the specimen, the centre of the 
crankshaft must be at rest, and the crank must move with 
uniform angular velocity. These conditions are obtained 
when the crankshaft is driven by a constant turning 
effort if the moving parts of the machine are balanced, 
and if at the same time the total energy of the moving 
parts is invariable. The apparatus was therefore de- 
— tosatisfy these conditions as approximately as pos 
sible. 

The apparatus was driven by the low-pressure engine 
of the triple-expansion experimental engines, and had a 
speed indicator and a revolution counter attached. A 
great amount of trouble was experienced in lubricating 
the ae and in keeping the fluctuations of velocity 
small, 

The pote employed were carefully prepared, and, 
with a few exceptions, were of constant length and dia- 
meter. They were, in most cases, annealed before testing. 

In conducting the tests the reversals for rupture were 
estimated from the mean speed and the interval between 
the time of attaining full speed and breaking. In many 
cases the test could not be carried out without interrup- 
tion, and for this reason the specimens had to rest, some- 
times for a few days. The effect of these periods of rest 
on the total reversals for rupture was investigated, and 
found to be negligible. 

In carrying out the tests it was found that for a series 
of tests in which the range of stress was being lowered 
(the specimens were of constant diameter), the limiting 
range of stress was more rapidly approached by this 
apparatus than by that of Wohler. Since the diminution 
of range was obtained by diminishing the speed, this 
rey me that the limiting range of stress varied with 
the speed. 

It “s possible to use six different loads for the machine, 
and therefore to repeat a test with a given range of stress 
at six different speeds. It was observed that when more 
than one million reversals were required for rupture, the 
rate of change of reversals with range of stress was very 
—_ indeed, and the author for this reason decided to 
imit in general the tests to one million reversals. 

In the case of mild steel, six sets of tests were carried 
out corresponding to the six different loads which could 
be applied to the machine; six sets of results, similar to 
those of Wohler, were obtained; these results were 
plotted, and the range of stress for rupture with one 
million reversals was obtained at six different speeds. 
The results were: 


Range of Stress for 
Rupture with 10 pe 
Reversals. — 
20.9 1337 
20.1 1428 
19.2 1516 
18.1 1656 
15.2 1744 
12.4 1917 


The mean result of statical tests for the mild steel 
employed in these experiments was: 


Yield stress 17.12 tons 
Maximum stress 24.54 ,, 
Breaking ., oe 20.47 ,, 
Percentage elongation 30 


In the case of cast steel, four sets of tests were carried 
out. The results obtained were very little different from 
those of mild steel. 

Thus the important conclusions arrived at are : 

1. The reversals for rupture with a given range ¢f 
stress diminishes as the periodicity of the reversals in- 
creases. 

2. The hard steels will not withstand a greater number 
of reversals of the same range of stress than the mild 
steels if the periodicity of the reversals is great. 





Mexican Locomorrve-Buitpinc. —A locomotive of 
Mexican construction has been recently exported from 
Mexico to the United States. 





x: Abstract of paper read before the Royal Society. 
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GUARDING TEXTILE MACHINERY. 








Fia. 14. Doors CLosxp. 











Fic. 15. Doors Open. 


Automatic Lock1nc Doors ror StupsBine, INTERMEDIATE, AND Rovine Frames, 


GUARDING TEXTILE MACHINERY. 


Fencing or Guarding Machinery used in Textile Factories, 
with Special Reference to Machinery used by Cotton 
Spinners and Manufacturers.* 

By Samugt R. Puart. 
(Concluded from page 489.) 

ORDINARILY, the drawing frame is the succeeding process 
to the carding engine, and is provided with polished cast- 
iron hinged covers, which completely guard the draught 
wheels and other toothed gearing. Of recent years a lock- 
ing apparatus has also been applied to these guards to 
prevent the attendants starting the machine whilst the 
covers or guards are lifted, or lifting the guards whilst the 
machine is at work. These covers are shown in position 
when the machine is at work in Fig. 12, page 506, and 
shown lifted out of the way when the machine is stopped 
in Fig. 13. The illustrations also show the connection 
between the locking apparatus and the strap fork. Three 
heads of drawing frames are often connected by an under 
driving shaft the full length of the three heads and 
mounted about a foot from the floor. It is now customary 
to encase the whole of this shaft in a tube from end to 
end of the three heads, and to use pulleys without arms. 

The slubbing, intermediate, and roving frames have 
the skew-gear wheels which drive the spindle and bobbin 
wheels completely guarded by sheet-iron plates. At the 
back of the machines the spurwheels which drive the 
differential motion, and in the latest pattern of machines, 
the train of spurwheels connected with the mechanism 
for regulating the number of turns of twist also, are 
enclosed by wrought-iron hinged doors. These doors, 
as in the cases previously referred to, have a lockin 
apparatus which is connected with the strap fork, an 
so arranged that the doors cannot be opened whilst 
the strap is on the fast pulley, nor can the machine 
be set to work whilst the doors are open. is lock- 
ing arrangement is of special advantage to frames of 
this class, making it impossible for an attendant, standing 
at the front or spindle side of the machine, to set the 
frame to work whilst the overlooker or other attendant, 
kneeling on the floor at the back, may be busy with his 
screw-keys altering or adjusting the gearing. Fig. 14 
illustrates the machine referred to with the doors closed, 
and Fig. 15 shows the doors open. Some mill managers 
like to guard the end of the driving pulleys ; a cast-iron 
— for this purpose is shown in Fig. 16, page 506. 

metimeg a sheet-iron box-guard is fixed which reaches to 
about 5 ft. from the floor, thus surrounding the pulley 

and the strap on all sides, as shown on Fig. 17. 

The self-acting mule is the most difficult of textile 
machines to guard effectually. The revolving parts in 
the headstock near the centre of the mule, with the rope 
pulleys running at high speeds, have to be guarded, 
as well as the middle drawing-out ropes and those at 
the out-ends of the mule. There are also the wheels 
underneath the carriage bearers running on the slips or 
rails, as well as the stops on the faller shafts, to be 
taken into account. ‘These carriages are often some 


* Paper read before the Institution of Mechanical 
Engineers, 





40 yards long, more or less, and make the inward and 
outward run some five or more times per minute, Fig. 20, 
page 506, shows a convenient arrangement of sheet-iron 
guard for the back of the self-acting mule headstock, 
and to which it is attached by bolts. In this guard are 
a couple of hin doors with latches which may be 
opened when required for convenience when oiling the 
mechanism at the back of the headstock. At the upper 
part a semi-circular guard covers the three-grooved rim 
pulleys as well as the ropes. 

Fig. 18, page 506, shows the guards over the rope pulleys 
on the tail-piece of headstock, also a portion of the guard 
over the teeth of the quadrant pinion and the quadrant. 

Fig. 19 shows these — pulleys when unguarded. 

Fig. 21 shows the guard to the middle drawing-out scroll 
on the back-shaft, with its accompanying ro; 

Fig. 22, 507, shows a guard over the pulley on the 
floor over which the middle drawing-oub band passes. 

The improved guard to the drawing-out scroll on the 
end of the back-shaft is shown in Fig. 23, page 507. 
The guard which covers the carrier pulley on the out-end 
framing is shown in Fig. 24. B23 

The ‘‘ stop,” which is mounted on the front or winding 
faller, is shown in Fig. 25; and with reference to this it 
may be mentioned that the minders have a habit of rest- 
ing their hands on the counterfaller shaft when following 
the inward run of the carriage, and at times forget when 
their hands are near the stop that it may come down upon 
the shaft or their fingers, therefore crushed fingers from 
this cause are not uncommon. This stop is now cast with 
a radial protecting piece in front as-illustrated, which 
prevents the minders or the piecers from inadvertently 
putting their hands or fingers underneath the stop. 

The wheels of carriage bearers, which run on rails at 

ar distances to support the mule carriages, are pro- 

vided with guards to push anything off the rail in the 

running in and out of the carriage, thus preventing the 

foot being — should it inadvertently be resting on 

the slip or rail. An illustration of this is shown in 
page 507. 


Fig. 26, 

Farther sae of guards for textile machinery 
would lengthen this paper unduly ; it may, however, be 
remarked that in looms it is advisable to guard the 
ingoing side of the tappet wheels, and to take care that 
there are no projecting set-screw heads on revolving 
shafts. Revolving projecting set-screws on outside parts 
should wherever possible be avoided in all machines, un- 
less guarded in an efficient manner. The shuttle-race in 
looms should be provided with an efficient shuttle-guard 
to prevent the shuttles being accidentally thrown out 
of the shed of the loom, to the great danger of the work- 
people. There are many inventions and devices for this 
object. The pattern shown in the illustration, Fig. 27, 
fixed to the hand tcp of the loom, is well suited for this 
pu . As a rule weavers do not like shuttleguards, 
as they. interfere with the facilities for repairing broken 
warp 6 8. 

Reference in this paper has been made specially to 
machines made for the cotton trade, about which it may 
be said that the machines and she processes employed by 
different textile manufacturers are to a certain extent 








uniform in character and mode of working. In the 


woollen and worsted trades there is greater latitude ard 
variety in the machines employed; these the author 
does not at present touch upop, but merely remarks 
that where practicable it is desirable that care should 
be taken to guard the working parts of such textile 
machinery. 





CaTaLoauEs.—We have received from the Electrical 
Company, Limited, of 122 to 124, Charing Cross-road, 
W.C., a copy of their new price-list of continuous-current 
dynamos and motors, which range in size from about 
3 horse-power = to the baat ae sizes.—A circular describ- 
ing Erith’s Underfeed Stoker has been sent us by Erith’s 
Engineering Company, of 70, Gracechurch-street, E.C.— 
The Glacier Anti-Friction Metal Company, Limited, of 
9, Queen Victoria-street, E.C., have sent us a small 
Se containing extracts from reports on tests of the 

DB metals br ore by the firm.—Messrs. Mather 
and Platt, of the Salford Iron Works, Manchester, have 
just issued a bese og of high lift centrifugal pum 

hese are now made by the firm to work against a head of 
200 f., using a single impeller only. The efficiency claimed 
is 76 per cent., and by suitably coupling up a number of 
such pumps in series, very high heads can be successfully 
overcome. The results attained have been reached by 
fitting guides so as to convert the velocity head impartc.d 
to the water by the impeller into a static head, the whole 

ump being therefore —— somewhat on turbine lines. 

urther on in the pamphlet plant is described, which 
has been erected at some mines ye wry and delivers 
1000 Ogee per minute against a head of about 1500 ft. 
In this instance a number of the pumps of the type de- 
acribed are connected in series, and are driven direct by 
electric motors.—We have received from Messrs. E. and 
T. Fairbanks and Co., of Sb. Johnsbury, Vermont, 
U.S.A., and 78 and 80, City road, London, E.C., a new 
price-list of platform weighing machines, of all types and 
sizes, suitable for weighing a few pounds up to railway 
wagon weighbridges designed for loads of 100 tons or so. 
A handsome catalogue as to structural ironwork has 
been sent us by Messrs. Milliken Brothers, of Brooklyn, 
U.S.A., and of 3, Laurence Pountney-hill, Cannon-street, 
E.C. The section lists are very complete, dimensions 
being given in millimetres as well as inches, and safe- 
loads in kilogrammes as well as pounds. Structural 
details, such as junctions between columns and girders 
are shown in some detail, and the ramainder of the 
volume gives illustrations of a great variety of important 
work executed by the firm in different localities.— Messrs, 
Barton, Griffiths, and Co., of Ludgate-square, E.C., act- 
ing as agents to the Columbus Pneumatic Tool Company, 
Columbus, Ohio, have sent us a copy of a catalogue 
describing the ‘‘ U and W” piston air-drill. This air- 
drill is remarkably compact, and can be worked in situa- 
tions so contracted that it would be impossible to use 
some other types of air-drills. We hope to illustrate 
this ingenious tool in our columns at an early date.—The 
Avonside Engine Company, of Bristol, have sent us a 
copy of their new catalogue of tender and tank locomo- 
tives. Some of the latter type of engines illustrated ara 








specially designed to run on very narrow gauges, 
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GUARDING TEXTILE MACHINERY. 
(For Description, see Page 505.) 
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Fic. 25. Guarp to **Strop” on Front Fatter. Fic. 26. Setr-Actina Mute. Foot-Guarp To 
WHEEL oF CaRRIAGE BEARER. 























Fig. 27. Caznico Loom. Improvep SHuTTLEe-GuaRD. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 9. 

THE purchase of 300,000 tons of Bessemer pig iron 
from the Bessemer Pig Iron Association a few days 
ago, at 16.50 dols, per ton at valley furnaces, was the 
greatest purchase of crude iron ever made, The 
amount of money involved in the transaction is about 
5,000,000 dols., the iron costing the purchasers 
4,950,000 dols. at the furnace, or 5,175,000 dols. 
at Pittsburgh, allowing 75 cents per ton for freight. 
It is understood that this is the productive capacity of 
the Bessemer furnaces of the two valleys from now 
until next April. Activity prevails in other branches of 
the iron and steel trade. Advices from Pittsburgh state 
that recent orders for bar iron foot up over 100,000 tons. 
This makes the large contracts during the past 30 days 
in bar iron equal to 300,000 tons. Most of the big 
consumers of bar iron have now placed their orders 
for the entire year at 1.60 dols. per hundred pounds. 
The report from other branches of the steel industry 
shows that great activity prevails, especially in plate 
and structural inateainl Plate producers report 
business active and prices firm. A large volume 
of business has also been transacted within three days 
in steel hoops. There have been very heavy orders 
for par ery shafting, and prices have , Sons advanced 
50 per cent. Reports from merchant steelmakers show 
that prices for the finer merchant and crucible steels 
have also been advanced for the next eight months. 
Nails have aleo been advanced 5 cents. per keg in cut 
nails, Considerable business has ais hon ; be in 
steel rails at 28 dols. per standard section, The 
reason for these large purchases has been that maniu- 
facturers desire to be able to calculate with absolute 
certainty what their steel is going to cost them for 
nearly a year ahead. They are obliged to submit 
estimates, and desire to stand on no uncertain 
ground. The iron and steel interests commend 
the United States Steel Association for their action 
in fixing prices for the future, and it is believed 
that this action will go far to make prices 
steady for the rest of the year. A great many 
rumours are coming from the ‘Southern furnaces; but 
the substance of all appears to be that the Southern 
furnace interests have now sold themselves as far 
ahead as they safely can at top prices. There is also 
similar activity in basic iron, the last sale on Saturday 
amounting to 25,000 tons. All of the Pennsylvania 
and Ohio furnaces are similarly sold up. There 
is still a great deal of inquiry for foundry iron 
upon the market, and prices for No. 1 X foundry 
at New York are 20 dols; No. 2, 19 dols.; steel 
rails, 28 dols.; girder rails, 33.50 dols.; old iron 
rails, 24 dols, ; ‘id steel rails, 21.50 dols. Steel billets 
at Pittsburgh, 32 dols. ; shipments of coke from the 
coke regions average 2000 cars a day, which is 
quite satisfactory to consumers. During March 
there were 21,395 furnaces producing coke in 


‘the Connellsville region. Shipments of coke for 


the past week were 11,543 cars. Some business 
is being done in foreign billets at 31 dols., laid 
down in New York. The trouble is there is very little 
steel which can be delivered promptly. German sources 
of supply are oversold, and it is with difficulty that 





satisfactory arrangements are being made. There are 
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some threatening labour troubles arising, that are giving 
iron and steel manufacturers and mining operators 
some trouble. There is a possibility that a good deal 
of furnace capacity will be suspended on account of 
strikes, and efforts are now being quietly made to 
satisfy the labourers as to rates of pay. The most 
serious trouble, however, is the demand for an eight- 
hours day—the demand which cannot be met under 
any circumstances. Checking of productive capacity 
at this time would prove a serious blow to iron and 
steel-making and coal-mining. A vigorous effort is 
still being made to hold values down, or rather to 

revent them from slipping away from control. 
f they get away disaster is sure to follow, and 
fancy prices quoted will stop enterprise and iuter- 
fere with the legitimate operations of buyers and 
sellers. It is difficult to quote actual prices, as the 
anxiety of consumers for finished material leads 
them to pay prices considerably above those pub- 
licly quoted. A good deal of business has al 
done in plate iron at 2 dols. above the market 
price. Some business in structural iron has been done 
at 4 dols. above public quotations. Numerous con- 
tracts have been p within three days for merchant 
steel. The estimated ore shipments for this year from 
the ore region will be about 22,000,000 tons, nearly 
all of which has been arranged for, and contract rates 
made at 75 cents perton. The scarcity of pig iron and 
steel seems to be getting worse from day to day and 
week to week. Finishing mills in some instances are 
obliged to restrict their output on account of absence 
of stock. One large order for 15,000 tons comes from 
Chicago for structural material for a building in that 
city. An hotel in Pittsburgh will take 5000 tons, 
which order has just been placed. Demand for 
skelp iron has become very active, and mills are 
unable to agree upon desired deliveries. The whole 
situation is feverish, and manufacturers are not 
quite so confident this week as last that they will 
be able to control prices; but the more conservative 
opinion is that the recent enormous contracts, 
amounting to 500,000 tons of crude and finished 
material, will so far go to cover the requirements of 
large consumers that the problem of controlling prices 
will be simplified. Railroad circles are considerably 
agitated over the announcement that arrangements 
have been made for the establishment of a new trank 
line from the Atlantic coast to the Far West ; also for 
the construction of a trunk line from the Mississippi 
region to Southern California. A good many details 
of the arrangements have been published, but they 
remain to be yet properly verified. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was inactive on Thursday forenoon, 
sellers being scarce, and the tone very firm, in response 
to the further strong advices from America. About 5000 
tons were dealt in, and Scotch rose 2d. and Cleveland 4d. 
per ton. At the afternoon market business kept pretty 
firm, but the sales only amounted to 1000 tons, a 
number of the members being absent in order to 
attend the funeral of the late Mr. James Forrester, a 
member of the ring, who died on the preceding Monday. 
The settlement prices were : Scotch, 533. 44d.; Cleveland, 
47s. 6d.; and hematite iron, 593. 9d. per ton. There was 
more business transacted on the following day, when the 
tone was very firm, buying being encouraged by the 
receipt of further strong advices as to the position of 
affairs in the American iron and steel trades, and 
the more hopeful outlook for peace in South Africa. 
There was a reaction from the best points, however, 
in the afternoon, but on the day prices were higher, 
Cleveland leaving off 34d. per ton up. About 25,000 tons 
were dealt in during the day, and the settlement prices 
were: 53s. 74d., 48s., and 593. 104d. per ton. The market 
was very firm on Monday on the prospect of peace, and 
on the further strong advices from America, especially 
with regard to prompt business, Only a moderate amount 
of ong. | was done, however, sellers still being rather 
scarce. Cleveland, which alone was dealt in, advanced 
5d. per ton, and Scotch was quotably a per ton up. 
About 6000 tons were dealt in, and a fair amount of 
business was done in the afternoon. The settlement prices 
were: 53s. 74d., 483., and 59s. 104d. per ton. The market 
was strong and moderately active on Tuesdey forenoon, 
and from 12,000 to 15,000 tons were dealt in at ve 
egy oom on cap on were poet a. 3 + ow per 
ton, being a gain o . per toa, while Clev puton 
6d. per ton at 48s, 9d. cash sellers. Cumberland hematite 
iron, which was not dealt in, was quoted 6d. per ton 
better at 60s. 6d. per ton cash sellers. About 10,000 tons 
changed hands in the afternoon. The tone, while still 
firm, was not so good as in the morning. Scotch warrants 
closed 64d. per ton up on the day at 54s. 44d. per ton cash 
buyers, Cleveland 34d. up at 48s. 6d. per ton cash, with 
buyers over, and Cumberland 2d. per ton up at 60s. cash 
buyers. The settlement prices were: 54s, 7}d., 48s. 9d., 
60s. 3d. perton. Business was moderately active this 
forenoon, and, after a quiet opening, quotations closed 
steady. Cleveland was sa tr Sut Scotch was 
marked down 24d. per ton, and hematite iron 14d. ro 

= The sales we egos tons. aoe Panes = it 
changed hands, prices closed at to 
- = on the day. The settlement prices were : 54s. 3d., 
43s. 6d., and 69s, 9d. The following are the market 





a ee for No. 1 makers’ iron: Clyde and Calder, 
6d.; Gartsherrie, 67s.; Langloan, 703.; Summerlee, 71s. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 66s. 6d.; Shotts (ship at 
Leith), 70s. 6d. ; Carron (shipped at Grangemouth), 683. 
per ton. The markets of the past week have shown 
more life and a more hopeful feeling. The reasons, first 
and foremost, are the continued strength of the American 
reports ; but the peace rumours from South Africa have 
also given a very considerable impetus thereto, inducin 
not a few buying orders from outsiders. It is to be ho 
that t peace rumours are not without foundation, 
and that brighter times are in sight for all. From the 
Continent reports are no worse, and large buyers there 
are showing the courage of their opinions by entering 
into heavy forward contracts. The position of affairs 
at home is somewhat stationary, consumers buyin; 
from hand-to-mouth fashion, so long in vogue. Scotc 
hematite pig iron is quoted at 61s. 6d. per ton delivered 
at the steel works in Lanarkshire. The stock of pig 
iron in Messrs. Co and Co.’s warrant stores s at 
51,216 tons yesterday afternoon, as compared with 53,323 
tons yesterday week. 

Finished Iron and Steel.—Regarding the finished iron 
trade, the outstanding feature of the pasb week has been 
the contract for the War Office for fencing for use 
in South Africa. Practically every iron works in Scot- 
land has received a share, and consequently the various 
establishments have been better placed for work. Other- 
wise specifications are not too plentiful, but it is confi- 
dently expected that the foreign trade will make up for 
any lull in the home department. The steel e is 
keeping fairly steady. Prices are maintained, and the 
tone is, if anything, more hopeful. The Americans still 
continue buyers, and the indications are that this 
will last for some time. 


Sulphate of Ammonia.—The shipments of sulphate re- 
for last week amounted to 4620 tons, making a tobal 
or this year to amount to 47,115 tons, being an increase 
over the corresponding period of last year of 9442 tons. 
At the moment inquiry has slightly eased off, but prompt 
values remain firm at 12/. per ton, Leith and Glasgow, 
and forward delivery about 103. per ton lower. Last 
week’s shipments at Leith were 448 tons. 

Institution of Engineers and Shipbuilders.—The closin 
meeting of this Institution for session 1901-2 was hel 
last night, the President, Mr. William Foulis, in the 
chair. Messrs. F. Rowan and R. T. Napier were 
elected as auditors, and Mr. J. M. Gale was re-elected 
honorary treasurer for sessions 1902-4. On account of 
papers read last session the meeting approved of a 
recommendation of the Council to award a premium 
of books to Mr. Melville for his paper on the works 
connected with the extension of St. Enoch Station, 
of the Glasgow and South-Western Railway. Mr. 
A. S. Biggart raised a discussion as to the pro- 
priety of the Institution giving a statement in the 
**Transactions” regarding the Engineering Congress 
that was held in G w last year in connection with 
the Institution. Then followed a discussion on Mr. E. 
Hall-Brown’s paper, read at the previous meeting, on 
‘*Some Considerations Affecting the Economy of Marine 
Screw Engines.” It was commenced by a communication 
from Sir John Durston, bearing on the recent trials of the 
Hyacinth and the Minerva; Mr. Hall-Brown subsequently 
made a short suppl tary stat +; and he was followed 
by Professor Weighton, of the Durham College of Science. 

erally, he agreed with the conclusions stated in the 
per, and the subsequent speakers were Mr. James Welsh, 
rofessor Biles, Mr. Laidlaw, Mr. James Andrews, of 
Messrs. Weir’s drawing office; Mr. Rietrie, an Indian loco- 
motive engineer; Mr. Scott Younger, and Mr. Hall-Brown 
replied. Very hearty votes of thanks were accorded to 
. Hall-Brown and Professor Weighton. Afterwards 
the chairman announced that the following members had 
been elected to the Council for sessions 1902-04: Vice- 
President, Professor J. H. Biles, LL.D.; members of 
Council, Messrs. Archibald Denny, C. P. Hogg, C.E.; 
George M‘Farlane, consulting engineer ; Matthew Paul, 
Dumbarton; and W. Brooks Sayers, electric engineer. 


Arbroath Water Supply.—The Town Council of Arbroath, 
on the recommendation of the water committee, have 
unanimously appointed Messrs. Crouch and Hogg, C.E£., 
Glasgow, to advise as to the best means of augmenting 
the water supply of Arbroath. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Explosion of Molten Metal at Shefield.—On Wednesday 
morning, April 9, an explosion of molten metal occurred 
at the Foundry, Sheffield, by which thirteen men 
were seriously injured. Three of the men have since 
died. The casting, which was the cause of the explosion, 
was one which would have weighed about 14 tons when 
completed, and the work had reached a stage, when ib is 
usually considered that the casting is safely accomplished, 
when the explosion occurred. The whole mass of molten 
metal spouted up, and descended in a shower over the 
shop and its inmates. The inquest was opened on 
Friday, when Commander Hamilton P. Smith (H.M. 
Inspector of Factories) stated that he had formed a 
possible theory as to the cause of thie accident. The 
monn tus plowod br hp pik ante eeberstond, co Miendeg, 
nace, was in as he unders' on Monday, 
where it remained till | the explosion on Wednesday. 
Between those days it seemed to him to be possible that 
a considerable amount of moisture might have been blown 
into the shop, and might have lodged in the pit and 
mould itself. Another point was that a pipe was pl 
jn the centre of the roll that was to be cast; and it would 





be worth the jury’s while to inquire whether the pipe, 
when put into the mould, contained dry or wet sand. A 
third question was whether the mould itself turned over 
in the pit. The jury viewed the scene of the explosion, 
and the inquiry was adjourned. 


Iron and Steel.—An improvement is reported in most 
branches connected with the manufacture of railway 
material and wagons. In anticipation of improving 
mae most consumers are see! to place orders for 
orward delivery, but some manufacturers are not dis- 
posed to commit themselves at present rates beyond the 
quarter. Others, however, are accepting contracts up 
to the end of the year. There is no change of moment 
to report in the steel trades. Bessemer and crucible 
steels are in slow demand, but an excellent business is 
being done in Siemens qualities. The little accumulation 
of work at the mills and forges during the Easter holi- 
days has been cleared off, and few of them are now 
working more than four or five turns a week. Rolling 
mill proprietors complain that they are getting less for 
their work now than in 1899, and are paying more than 
half as much again for the coal they use. 


South Yorkshire Coal Trade.—There is still a very good 
demand for house coal, and prices are still maintained, 
although some firms have reduced their rates from 6d. to 
1s. per ton, especially for the southern market. It is not, 
however, auticipa’ that there will be any general re- 
duction till the beginning of May. Manufacturing fuel 
is not brisk, but steam coal for export is moving away as 
rapidly as it can be brought to bank. 


** Modern Ordnance.”—At a meeting of the Sheffield 
University College Day Students’ Engineering and Metal- 
lurgical Society, held at the Technical Department, on 
ae evening, April 10, Mr. J. Husband, Assoc. M. 
Inst. C.E., in the chair, a paper on ‘‘ Modern Ordnance” 
was read by Mr. W. B. Olivant. The paper dealt first 
with the stresses in homogeneous cast-iron and wrought- 
iron tubes under internal pressure, and the improve- 
ment effected by the use of built-up tubes and wire- 
wound guns. Specifications and analyses of gun 
steels by leading makers were quoted, and the pro- 
cesses of manufacture, hardening, and tempering of 
gun tubes carefully described. The method of winding 
was detailed at considerable length, it being incidentally 
mentioned that the 12-in. gun requires 117 miles of steel 
wire. The principal difficulties attendant on forg- 
ing, boring, and ening were then ‘dumtionel 
Coming to breech mechanisms, the Krupp ordinary 
screw plug, Vickers and Armstrong breeches, were 
fully illustrated and compared. he paper next 
proceeded to describe several modern types of guns. In 
commenting on the diversity of types with which the 
South African field force has been armed, the lecturer ob- 
served that ‘‘ from the commencement of the war, South 
Africa has been the scene of an historical exhibition of the 
field artillery of the last half century.” In connection 
with recoil mechanisms, the new German gun, with tele- 
scopic trail, was decribed, and the detrimental lightness 
oi some of the modern German field guns pointed out. 
The paper was very fully illustrated an admirable 
series of diagrams. Messrs. Green, Beoch, Jenkins, 
Hutchinson, Hyde, Coward, Barnes, Walker, and Minnitt 
took part in the discussion which ensued, and a hearty 
vote of thanks was accorded the author. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
at the weekly iron market here was not very large, but 
the tone was decidedly in favour of sellers, especially so 
far as ordinary Cleveland pig was concerned. As & 
matter of fact, quotations for Cleveland iron were higher 
than any that have ruled since January last year. Buyers 
showed more desire to purcbase than they have done of 
late, and that was not to be wondered at, for there is strong 
grounds to believe that quotations are likely to further 
advance in the early future. Sellers pointed to the facts 
that shipments are excellent so far this month, and 
that not only is the production of Cleveland pig 
fully taken up, but that the iron in the warrant 
stores is being withdrawn to meet requirements. 
Makers were quite independent of the market, being 
well sold, and consequently in a position to hold out 
for the rates they asked. No. 3 g.m.b. Cleveland pig 
was strong at 48s. 6d. for prompt f.o.b. delivery, and a 
few sales were recorded at that figure. One or two 
rms were inclined to put the price a little higher. No.1 
was raised to 50s. The commoner qualities of Cleveland 
pig were also advanced—No. 4 foundry to 47s. 9d., Brey 
orge to 47s. 3d., mottled to 463. 9d., and white to 46s. 3d. 
East Coast hematite Pig. though rather firmer than a 
week ago was still v ull and sales were few. Makers 
complained a good deal that prices advanced so slowly as 
compared with recent rises in ordinary Cleveland. Nos. 1, 
2, and 3 were 56s. 6d. ; No. 1 was 57s.; and No. 4 forge, 
54s. 6d.—all for early delivery. To-day the market was 
steady and fairly active, quotations being practically the 
same as those ruling yesterday. A sanguine feeling pre- 
vails with regard to the future, a brisk summer business 
being looked for. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries show very little change, but what 
slight alteration is noticeable is for the better. In one or 
two branches more inquiries are reported, and roducers 
are rather inclined to advance their rates. ers of 
most descriptions take a more favourable view of the out- 
look and predict some improvement in the early future. 


aced | At the same time, however, prices cannot be said to 


quotably altered. Common irop bars are 6/7, ; best bars, 
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6l. 10s. ; iron ship-plates, 67. 23. 6d. ; steel ship-plates, 
bl. 153. ; iron ship-angles, 5/. 17s. 6d. ; steel ship-angles, 
5l. 123. 6d. ; and heavy steel rails, 5/. 103.—all less the 
customary 24 per cent. discount, except rails, which are 
net cash ab works. 

Coal and Coke.—Fuel all round is easier. Most sellers 
still ask 153. for medium qualities of blast-furnace coke 
delivered here, but sales have been recorded at 14s. 9d. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has been of a rather 
restricted character, but best and second-class descrip- 
tions have been held with firmness at former terms. The 
best steam coal has made 15s. to 15s. 3d. per ton, while 
secondary qualities have brought 13s. 9d. to 14s. 3d. per 
ton. House coal has shown scarcely any change ; No. 3 
Rhondda large has made 14s. 6d. per ton. Coke has also 
exhibited scarcely any variation. Foundry qualities have 
made 18s. 6d. to 19s. per ton, and furnace ditto 16s. 6d. to 
17s. 6d. per ton. As regards iron ore, the best rubio 
has been quoted at 14s. 3d. to 14s. 6d. per ton, while 
Tafna has made 15s. to 15s. 6d. per ton. 


Wales and Belgium.—A Belgian syndicate which has 
been formed for developing the lower coal measures under 
Norfa Marsh, near Llanelly, has applied to the town 
council for a further taking of 62 acres, which form part 
of the town estate. It isstated that the company expects 
to raise 1000 tons of coal per day, which will be shipped 
to Autwerp for use in blast-furnaces in Belgium. 


South Welsh Coal.—Messrs. Hedley Brothers are about 
to sink on Brynwith land, Heolycyw, with a view to 
testing the veins which underlie the measure worked by 
them now in Raglan slip. Messrs. Hedley are also about 
to erect brickworks at Heolycyw, with the view of utilis- 
ing the excellent fireclay and ordinary clay found in the 
locality. 

Baldwins, Limited.—Arrangements were recently com- 

leted for the amalgamation, under the title of Baldwins, 

imited, of five important firms connected with the pro- 
duction of coal, sheet-iron, and steel—viz., Messrs. E. P. 
and W. Baldwin, Limited ; Messrs. Wright, Butler, and 
Co., Limited ; the Bryn Navigation Colliery, Limited ; 
Messrs. Alfred Baldwin and Co., Limited ; and the Black- 
well Galvanised Iron Company. The documents for the 
registration of the new company have been duly lodged 
in London. It is proposed to issue to the public only 
44 per cent. debentures, and 54 per cent. preference 
shares. 


Cardiff Tramways.—The work of relaying the lines 
taken over by the Cardiff Town Council from the local 
tramway company has progressed favourably, and Mr. 
Harpur, the borough engineer, hopes that by the end of 
this week it will have been so far completed as to enable 
cars to run from Clive-road, Canton, vid Neville-street, 
St. Mary-street, Mill-lane, and the Hayes to the termini 
at Newport-road and Fair Oak-road, near the lake. All 
the work in the western district has been completed, and 
when the connection between Wood-street and the Hayes 
has been made, only the Cathays route and Bute-street 
will remain to be dealt with. The equipment of the 
tramways under the direction of Mr. A. Ellis, the 
electrical engineer and manager, will be completed 
by the time the Board of Trade certificate may be 
reasonably expected. Ten cars have been delivered, and 
the contractors (Messrs. Dick, Kerr, and Co.) have under- 
taken to make daily deliveries until 54 cars comprised in 
the first order have been placed upon the lines. When 
the certificate has been received, the following routes will 
be opened: Newport-road terminus to St. John’s-square 
or Mill-lane ; Fair Oak-road (Roath Park) to Mill-lane; 


Wood-street to Berthwin-street; Wood-street to Clive- | p 


road, Canton; and Wood-street to the docks. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports: Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in March were: 
Cardiff—foreign, 1,271,829 tons ; coastwise, 181,863 tons ; 
Newport — foreign, 254.327; coastwise, 66,401 tons ; 
Swansea—foreign, 136,898 ; coastwise, 15,628 tons; Port 
Talbot—foreign, 25,449 tons; coastwise. 15,496 tons ; 
Neath—foreign, 11,146 tons; coastwise, 4953 tons. The 
aggregate exports for the month were accordingly— 
foreign, 1,705,396 tons; coastwise, 299,145 tons. The 
exports of iron and steel were: Cardiff, 2334 tons; New- 
port, 148 tons; Swansea, 438 tons; and Port Talbot, 
Neath, and Llanelly, niJ; making a total of 2910 tons. 
The exports of coke were: Cardiff, 7250 tons; Newport, 
229 tons; Swansea, 1457 tons ; Port Talbot, 892 tons ; and 
Neath and Llanelly, nil; making a total of 9828 tons. 
The exports of patent fuel were: Cardiff, 28,862 tons; 
Newport, 3184 tons: Swansea, 34,586 tons ; Port Talbot, 
4026 tons; and Neath and Llanelly, ni ; making a total of 
70,658 tons. The exports of coal from the six ports for 
the first three months of this year were : Cardiff, 4,115,937 
tons; Newport, 918,499 tons; Swansea, 475,261 tons ; 
Port Talbot, 74,479 tons; Neath, 67,287 tons; and 
Llanelly, 58,821 tons, making an aggregate of 5,710,284 
tons. The exports of iron and steel for the past three 
months were: Cardiff, 4110 tons; Newport, 5408 tons ; 
Swansea, -1815 tons; and Port Talbot, Neath, and 
Llanelly, nii ; making an aggregate of 11,335 tons. The 
exports of coke were: Cardiff, 13,245 tons; Newport, 
4695 tons ; Swansea, 3380 tons; Port Talbot, 2673 tons ; 
and Neath and Llanelly, ni ; making an aggregate of 
23,993 tons. The exports of patent fuel were: Cardiff, 
95,050 tons; Newport, 15,748 tons; Swansea, 104,795 
tons ; Port Talbot, 14,300 tons; and Neath and Llanelly, 
nil ; making an aggregate of 229,953 tons. 

Shipping Coal at Newport.—It will be of interest to all 
engaged in the coal trade to learn that, since October last 





the cost of shipping coal at the Alexandra Docks, New- 
port, has, as far as the extra leadage from Glamorgan- 
shire is concerned, been reduced from 3d. per ton to 1,°;d. 
So that coal-buyers in the large commercial centres at 
home and at foreign ports will, when contracting for 
Glamorganshire coal to be shipped at Newport, be now 
able to guard themselves against any such extra charge as 
has hitherto been made. ; 





MISCELLANEA. 

THE traffic receipts for the week ending April 6, on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,816,1647., which was earned on 20,114} 
miles. For the corresponding week in 1901 the er 
of the same lines amounted to 1,855,191/., with 19,9824 
miles open. ‘There was thus a decrease of 39,0272, in the 
receipts, and an increase of 131? in the mileage. 


The Board of Trade have recently confirmed the fol- 
lowing Light Railway orders: 1. Lizard Light Railway 
Amendment) Order, 1902, amending the Lizard Light 

ailway Order, 1898. 2. Southwold Light we 
Order, 1902, authorising the construction of a Light-Rail- 
war in the county of East Suffolk, between Southwold 
and Kessingland, and the conversion of the gauge of the 
existing Southwold Railway and the working thereof as 
a light railway under the Light Railways Act, 1896. 


The trade and navigation returns for March show im- 
ports amounting to 40,897,861/., a decrease of 5,528,195/., 
or 11.9 per cent., on the corresponding month of 1901; 
the exports amounting to 22,217,238/., a decrease of 
2,804,055/., or 11.2 per cent. The value of the iron and 
steel exports was 2,299,942/., against 2,097,117/., an in- 
crease of 9.9 _ cent.; and of the coal and coke ex- 
ports 2,087,938/., against 2,393,520/., a decrease of 12.7 
per cent. For three months ended March 31, imports 
amounted to 132,694,250/., a decrease of 572,818/., or 
0.4 per cent.; exports to 67,798,688/., a decrease of 
3,013,5917., or 4.2 per cent.; and re-exports to 15,459,018/., 
a decrease of 759,102/., or 4.7 per cent. 


The progress report for March of the work on the 
Simplon Tunnel shows a total advance of 189 metres 
(593.5 ft.), of which but 13 metres (42.6 ft.) was effected 
on the south side. As matters stood, at the end of the 
month the working face on the north side was 6889 
metres (22,602 ft.) from the portal, and on the south 
4443 metres (14,577 fv.). The men employed ave 
2844, of whom 2037 were actually at work in the tunnel 
itself. On the north side the rock was very uniform, 
consisting of shaly gneiss and micaceous schists, and in 
these materials the mean — advance was 6.07 metres 
(19.9 ft.). The southern headings are still being driven 
through much contorted schist seamed with limestone. 
In the last few feet bored the rock here has shown signs 
of improvement, the schist containing veins of quartz. 
Much water has been met with on this side, averaging 
about 179 gallons per second, and an iron lining is being 
used in the bad ground. 


The new railway engineering works of the Union 
Pacific Company at Omalia, U.S.A., are to be electrically 
equipped throughout on the mosb modern principles. 
Direct-coupled steam-driven generators of about 750 
horse-power capacity are now being installed. Ib has 
been decided to split the driving power up into as small 
units as possible, the idea being to provide each machine 
tool with an independent motor for its driving and con- 
trol. For this purpose, over 20 motors ranging in size 
from 5 horse-power to 25 horse-power are to be putin. A 
similar installation is also being put down in the work- 
shops of the Oregon Short Line Railroad Company at 
Pocatello, Idaho, where generating plant of about 500 
orse-power and 12 motors of from 5 horse-power to 25 
horse-power are now being installed. The whole of the 
installation, including steam engines —— motors, 
and controlling devices, is of the standard Westinghouse 
types. The various machines are all being supplied under 
strict guarantees by the contractors. 


From an interesting series of articles now appearin 
in the Schweizerische Bi itung, on the Simplon Tunne. 
we take the following particulars as to the arrangements 
made for the comfort of the workmen employed. At each 
entrance to the tunnel is fitted a clothes-changing room 
and baths for the workmen, a covered way connecting 
these with the station inside the tunnel portal. On the 
North side this establishment comprises a room 118 fb. 
long by 39 ft. 4in. broad, which is fitted complete for 
the accommodation of 1500 workmen. This room is 
thoroughly warmed and ventilated. The workmen, on 
arriving for their shift, collect in the bath-room, change 
there into their working clothes, and then take their places 
on a train which conveys them up to near the ae 
face. The bulk of the men are set down about 1 
metres from the latter, but the officials, foremen and the 
like, are conveyed further, so as to be at their stations 
before the workmen arrive. As the incoming shift detrain, 
their places are taken by the outgoing shift, which is thus 
conveyed rapidly to the tunnel entrance. The men then 
enter the bath-room through the covered way, where they 
remove their tunnel clothes and have a douche. They 
then get into their warmed and dried ordinary clothes, 
hook up their tunnel clothes to dry, and having given up 
their lamps and tallies to the attendant, leave the 
building. The wet clothes have 15 hours to dry in before 
being again required. 

In a recent issue of Le Mercure Scientifique M. A. 
Granger gives some interesting particulars concerning the 
organisation of the Kénigliche Mechanisch-Technische 
Versuchsanstalt, at Charlottenburg. This laboratory was 
founded in 1880, and its first work was to settle some dis- 
puted points on the quality of Portland cement. In 1882 








its duties were extended to the testing of metals and 
other materials of construction. At the present date 
the Versuchsanstalt undertakes researches of general 
scientific interest as well as making reports on the quality 
of goods submitted to it by any of the public yma 
ments or by private firms. In 1886 voluntary workers 
were for the first time admitted to the establishment. 
Such volunteers are young men who, having already a good 
knowledge of scientific work, wish to have the advan- 
tage of assisting in one or other of the important re- 
searches always in progress ab the laboratories. They 
receive no pay for their services, and undertake to 
assist in the laboratories for a period of at least three 
months, and to work entirely under the direction of the 
permanent staff of the Versuchsanstalt. Students from 
the Higher Technical School are also admitted to work 
in the laboratories at Charlottenburg, so that these 
serve for the instruction of students, as well as for 
research. The permanent staff numbers 46, composed of 
a director, four heads of departments, four assistant 
heads, thirteen assistants, three clerks, nineteen mechanics, 
and an office-boy. 





Russo’s “NavipenpuLvM:” Erratum.—We much 
regret that, through a misunderstanding of our represen- 
tative, Captain G. Russo, the inventor of the ‘‘ Navi- 
pendulum,” referred to in our report of the Proceedings 
of the Institution of Naval Architects, on page 402 of our 
issue of March 28, was incorrectly described as an officer 
of the Russian Imperial Navy, instead of the Royal 
Italian Navy. 





British Firg-PREvENTION CommitTre. — The British 
Fire-Prevention Committee have appointed Mr. Ellis 
Marsland, district surveyor of Camberwell, as honorary 
secretary. The working executive has also been 
strengthened by the following additional members— 
namely, Mr. J. W. Sheppard, North British and Mer- 
cantile Insurance Company ; Mr, lanaetes, A.-M. Inst. 
E.E., Royal Insurance Company; and Mr. Hamilton, 
A.R,I.B.A., district surveyor for North Fulham. Tests 
are being arranged with another heavy warehouse floor, 
with roofing by the Vulcanite Company, Limited ; with 
glass by the Union Plate Glass Company, Limited, who 
wish to have their wired glass compared with the glazing 
of the Luxfer Prism Company; and Messrs. Pilkington, 
whose materials have already been under investigation. 





BRAKE EXPERIMENTS ON THE NortuH- Eastern RaAIL- 
way.—During the + few days a series of interesting 
experiments have been conducted on the North-Eastern 
Railway between York and —— in the application 
of the Westinghouse brake to mineral wagons. Trains of 
60 empty wagons, which have been fitted with the Westing- 
house brake, have been utilised, an ordinary goods engine 
having been similarly adapted. Stoppages have 
made at various points to pick up and leave behind 
wagons, thus testing the value of the brake—which is in 
general use on passenger trains on the system—when 
—— to mineral traffic. An fe pant. was also 
afforded of witnessing the effect of the altered conditions 
of shunting due to the adoption of the couplings required 
by the new brake. The experiments are not yet con- 
cluded. They are to be followed by trials with loaded 
wagons during the next few weeks. 


Witt.—Mr. Frederick Flood, of Denfield, Dorking, 
who died on December 28 last, aged fifty-nine years, 
leaving estate of the value of 110,525/. 18s. gross, be- 

ueathed a sum of 3000/. on deposit with Messrs. Thomas 

ood and Co., of the Old Bank, Dorking, in trust for 
the Dorking Cot Hospital, the Dorking charities, 
and Sb. Martin’s National Schools at Dorking, and he 
bequeathed 300/. each to the Society for the ba ree 
in Foreign Parts, to the Royal National 





of the Gospel 
Lifeboat Institution, to the National Society for the Pre- 
vention of Cruelty to Children, and to the Junius 8. 


Morgan Benevolent Fund. To his sisters, Rosa Eliza- 
beth and Mary Annette, he left his household effec 

with a — that they will give his bound and unbou 

copies of ENGINEERING from its first issue, and his re- 
ports of the Proceedings of the Institution of Civil En- 
gineers, to some public library, and the first offer of them 
is to be made to the public library at Newport, Monmouth. 





INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
Mretinc.—On Monday evening, April 14, the monthly 
meeting of the graduates was held. The chair was taken 
by Mr. Walter Hunter, member, and a paper was 
by bor H. H. Mogg, graduate, on the ‘* Weston and 

wer 


Bridge Undertaking.” The author, in his paper, 
described the construction of a foot-bridge, spanning the 
River Avon, near Bath, between the su of Weston 


and Twerton. The bridge is 125 ft. clear span, and a 
foot-way 6 ft. wide is carried by two steel lattice-girders. 
The floor consists of 3-in. timber decking, bolted to the 
bottom members of the ayo The approach to the 
bridge at either end is by means of an embankment, 
having a considerable ient, in order to give the 
— head-room in the river. A masonry abutment 
. str ery —_ erected om the heir 9 side, behind 
the tow-path, and a masonry abutmen single wing- 
wall, on the Twerton side. The latter had to be con- 
structed inside a very substantial cofferdam, which was 
described in full detail by the author: On the Twerton 
abutment a toll-house was erected, and a toll of 4d. is 
levied on all foot-passengers, The cost of the whole 
undertaking was about 1200/., and the bridge has so far 
paid its way well. An interesting discussicn followed, 
in which the chairman, and Messrs. Duncan, Fryer, 
Rootham, and others joined. Votes of thanks to the 
author and chairman terminated the meeting. 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF MECHANICAL ENGINRERS.—Friday, April 18, 
when the Chair will be taken at 8 o’cleck. Paper to be read and 
discussed: ‘‘ The Standardisation of Pipe Flanges and Flange 
Fittings,” by Mr. Robert E. Atkinson, Associate Member, of 
Leicester. : i : 

Society or Arts. — Monday, April 21, at 8 p.m. Cantor 
lectures. ‘‘ Glass for Optical Instruments,” by Mr. Richard T. 
Glazebrook, M.A.,.D.Sc., F.R.S. Four lectures. (Lecture II.)— 
Wednesday, April 23,at8 p.m. ‘‘ Opto-Technics,” by Professor 
Silvanus P. Thompson, D.Sc., F.R.S. Sir William Abney, K.C.B., 
F.R.S., will preside. 

INSTITUTE OF MARINE ENGINEERS, LONDON.—Monday, April 21, 
atSp.m. Lecture: ‘ The Internal Structure of Iron and Steel,” 
by Mr. Sidney A. Houghton, A.M.I.C.E. 

Tue InstiruTion oF Civit ENGINEERS.—Tuesday, April 22, at 
8 p.m. Paper to be discussed: ‘‘On Locomotive Firebox 
Stays,” by Mr. Francis William Webb, M. Inst. C.E. At this 
meeting the last ballot for members, for the Session 1901-2, will 
be taken. —Students’ meeting, Friday, April 18,at8 p.m. Paper to 
be read: ‘*The Erewash Valley Widening and Toton Sidings,’ 
by Mr. H. C. M. Austen, Stud. Inst. C.E.; Mr. W. T. Foxlee, 
M. Inst. C.E., in the Chair.—Students’ visit, Wednesday, April 23, 
at 2.30 p.m., to the Works of the Great Northern and City Railway, 
in course of construction. (Assemble at the Finsbury Station site, 
opposite the Moorgate-steet Station of the City and South 
London Railway.)—Special meeting, Wednesday, April 23, at 
8 p.m. The tenth ‘‘ James Forrest” lecture, by Sir William 
Chandler Roberts-Austen, K.C.B., F.R.S., Hon. M. Inst. C.E. 
Subject: ‘ Metallurgy in Relation toEngineering.” The lecture 
will be repeated on Friday, April 25, at 4 p.m., for the benefit of 
members and their friends. 

Tug INSTITUTION OF ELECTRICAL ENGINBERS.—Thursday, April 
24, at 8 p.m., at the Institution of Civil Engineers. ‘‘ Problems 
of Electric Railways,” by Mr. J. Swinburne, Member, and Mr. 
W. R. Cooper, Associate Member. (Adjourned discussion.) 
** Form of Model General Conditions, for Use in Connection with 
Contracts for Plant, Mains, and Apparatus for Electricity Works.” 
As drafted by a committee, and presented to the Council for 
adoption as the model ponersl conditions recommended by the 
Institution of Electrical Engineers. The announcement of the 
Council nominations for the Council for 1902-3 will be made at 
this meeting. 

Roya InstrroTion OF GREAT BritTain.—Friday, April 25, at 
9 o’clock. Mr. James Mackenzie Davidson, M.B.,C.M., M.R.1., on 
“ X-Rays and Localisation.” Afternoon lectures next week, at 
8 o’clock :—Tuesday, April 22, Mr. Allan Macfadyen, M.D., 
B.Sc., Fullerian Professor of Physiology, R.I., on ‘‘ Recent 
Methods and Results in Biological Inquiry.” (Lecture III.).— 
Thursday, April 24, _ Professor Dewar, M.A., LL.D., D.Sc., 
F.R.S., M.R.I., Fullerian Professor of Chemistry, R.L, on 
“The Oxygen Group of Elements.” (Lecture III.).—Saturday, 
April 26, Mr. William H. Cummings, Mus. D. (Dub.), F.S.A., 
Hon. R.A.M., Principal of the Guildhall School of Music, on 
** British National Song” (with musical illustrations). (Lecture 
II.). . 

TuE INSTITUTION OF JUNIOR ENGINEERS.—Saturday, April 26, at 
3 p.m. Visit the Trinity House Workshops, &c., at Blackwall. 
Train leaves Fenchurch-street at 2.25 p.m. 
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NAVAL ADMINISTRATION. 

THE agitation on the question of naval adminis- 
tration, which Lord Charles Beresford commenced 
a few weeks ago by a lecture before the London 
Chamber of Commerce, and which he promises to 


8| continue in the various centres of industry in the 


country, appears likely to bear fruit. That he has 
been so acrimoniously attacked is an excellent sign, 
for it shows that those who would feign keep things 
as they are have become seriously alarmed. So far 
the counter attack has not been of a very effective 
nature, and has chiefly been confined to personal 
revilings, by naval officers, of one whom they 
appear to consider atraitor to his cloth. . That is, 
perhaps, a natural attitude for the elderly admiral 
to assume. With all his admirable qualities, the 





naval officer is apt to be a trifle narrow. It is the 
result of his training. From the hour he joins 
the Britannia, at a tender and impressionable age, 
onwards through his whole sea career, the import- 
ance and responsibility of himself and his profes- 
sion are urged by every means that discipline and 
tradition can enforce. This is excellent, and even 
necessary to produce the perfect fighting instru- 
ment ; but it sometimes fosters an idea that Great 
Britain exists.for the Navy, and not the Navy for 
Great Britain. — P 

Some rise superior to the cramping influences of 
early education and the passing of so large a por- 
tion of their lives surrounded by a small knot of 
men of their own particular class, and a much 
larger number altogether subordinate and socially 
inferior. . Those who have, when ashore, a wider 
social environment learn that the qualities which 
distinguish their profession are not the exclusive 
characteristic of their class. They moderate their 
claims in accordance with their enlightenment. Such 
men place their duty to their fellow countrymen 
at large above the unwritten law of caste, and are 
proportionately unpopular with their colleagues. 

The most important result of the address to 
the Chamber of Commerce is a speech by the First 
Lord of the Admiralty, made at Sheffield on Saturday 
last. The admirals who have hitherto written to 
the Times have simply strengthened Lord Charles 
Beresford’s position, for they have shown they have 
practically nothing to say in reply to his attack on 
the present system of administration. - Lord Sel- 
borne, however, makes a pre-concerted and serious 
rejoinder. He commenced his speech at Sheffield 
by a defence of the present arrangement of the 
Board of Admiralty. ‘‘The other members of the 
Board,” he said, ‘‘ are, in the highest sense of the 
word, the colleagues of the First Lord.” Now 
‘*colleague”’ is a very useful word in this controversy, 
for it means either a great deal or a very little. 
Strictly speaking, colleagues are co-chodsers or co- 
selectors ; but though the other members of the 
Board may choose and select as much as they 
please, they have no power to give effect to their 
choice or selection. The First Lord has such 
power, and practically he can enforce his will 
against the opposition of all the other members of 
the Board ; he is, in fact, as Mr. Gilbert has made 
Sir Joseph Porter say, ‘‘ the ruler of the Queen’s 
(or King’s) Navy.” 

It would take pages to follow the steps by which 
this end has been reached, from the constitution of 
the Navy Board in 1512 to the present time. 
Formerly the Lord High Admiral appointed the 
Commissioners; but in 1832 an Act was passed 
‘* with a view to establishing individual responsi- 
bility ;” a praiseworthy aspiration which has never 
yet been translated into reality. Nothing could 
well have been more effectually devised for frustrat- 
ing the ostensible object in view than the plan 
followed. Five principal officers were appointed. 
In view of Lord Selborne’s somewhat scornful 
reference to a medical officer of the Board, it is 
worth while giving the list. It consisted of : 

The Surveyor of the Navy. 

The Accountant-General of the Navy. 

The Storekeeper-General. 

The Comptroller of Victualling and Transport 
Service. 

The Physician-General. 

In 1859 the Director of Engineering and Archi- 
tectural Works was added. 

These officials would have formed a good work- 
ing body of practical men ; but that is not the way 
of creating Boards'in this country. Accordingly, 
each department was ‘‘ placed under a Superin- 
tending Lord, who represented it at the Board of 
Admiralty.” The year 1869 brought an important 
era in the history of the Board of Admiralty. 
An Order in Council was passed by which an 
attempt was made .to divide the duties of the 
Admiralty office into three principal branches, of 
personnel, matériel, and finance. The First Naval 
Lord-—an Admiral, not the First Lord simple, now 
always a civilian—had up to then had under his 
superintendence the matériel of the Fleet ; so that, 
to quote the official document of the period, 
‘*the only member of the Board who was in a 
position to enforce economy in_ shipbuilding 
was the one who was most interested in the in- 
creased expenditure.” The .somewhat Chinese 
remedy adopted was to substitute one admiral for 
another ; though why an admiral designated Con- 
troller should be less anxious to spend money 
than an admiral called First Naval Lord it is diffi- 
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cult to see; supposing, as events justify us in 
doing, that both would be equally desirous for the 
efficiency of the Fleet. By this Order in Council, 
dated January 14, 1869, the position of the First 
Lord was for the first time defined. It stated 
that ‘‘the First Lord, being responsible to your 
Majesty and to Parliament for all the business of 
the Admiralty, the other members of the Board 
should act as his assistants in the transaction of 
the duties.” There is a great difference—in popular 
estimation, at any rate—between a ‘‘ colleague in 
the highest sense of the word” and “ assistants.” 
The Royal Commission on Civil Establishments 
reported that ‘‘the First Lord of the Admiralty 
is head of the Department, and is directly respon- 
sible to Parliament, and the other members of the 
Board are heads of sub-departments.” 

The position of the First Lord and the other mem- 
bers of the Board is, as a matter of fact, largely con- 
trolled by precedent, but the rules established by 
custom are as binding as if they were secured by Act 
of Parliament. All these rules tend to consolidate 
the supremacy of the First Lord. Thus Sir Evan 
MacGregor, the Permanent Secretary to the Board, 
has stated in his evidence before the Royal Com- 
mission over which Lord Hartington (now Duke of 
Devonshire) presided, and which reported in 1889, 
that ‘‘no paper is brought before the Board except 
with the First Lord’s approval.” Again, the same 
authority—and there could be none more compe- 
tent—stated: ‘‘The First Lord’s permission is 
required before subjects can be brought before the 
Board, and he decides all questions brought before 
the Board, no voting being allowed.” Sir Anthony 
Hoskins, at one time First Naval Lord, considered 
that ‘‘the First Lord is absolutely responsible for 
everything that occurs at the Admiralty, and that 
the Naval Lords are responsible to him for the 
advice they give him.” 

There is no occasion to multiply instances and 
authorities. If the same powers are now in force— 
and so far as we are aware nothing has been done 
to alter them—‘‘ the other members of the Board ” 
—the admirals and two parliamentarians—are no 
more colleagues of the First Lord than are the 
professional officials—the constructors and engi- 
neers, the clerks, or even the messengers ; for all 
are, to use the words of the Order in Council of 
1869, ‘‘his assistants in the transaction of the 
duties,” and are responsible to him in the perform- 
ance of their various functions. We have there- 
fore a civilian as supreme chief of the Navy, with 
power unfettered so long as he remains in office. 
‘*Tf war broke out suddenly, and, owing to the 
want of proper organisation, a catastrophe hap- 
pened, the First Toa would be primarily respon- 
sible.” That was Sir Evan MacGregor’s dictum ; 
but what is the good of holding a man responsible 
who has no knowledge of the business over which 
he has supreme command ? 

The First Lord of the Admiralty is selected for 
political reasons, He takes office possibly at a 
day’s notice, seldom more than a week’s. He has as 
his assistants two other politicians as unconversant 
as himself of the vast and complicated business that 
has to be conducted, and four or five admirals. 
So far as the purely naval and sea-going part of 
the business is concerned, these experienced naval 
officers are, in the best sense of the word, experts ; 
and so long as they are provided with the matériel 
of the Fleet—ships, guns. armour, and armament— 
we may feel sure a good selection is made ; although 
the country would feel, perhaps, safer if some 
younger men, more in touch with the ever-changing 
conditions of modern warfare, were included. 

It is on the manufacturing side that the Board is 
so weak, The First Lord is responsible to Parlia- 
ment, and Parliament to the nation. The admirals 
are responsible to the First Lord, whom they 
advise; and the constructors and engineers are 
responsible to the particular: admiral, the Con. 
troller, whom they advise. It does not need very 
much prescience to know how all this filtering of 
advice and responsibility ends: every one advises 
—no one is responsible. That is the actual out- 
come of the whole business. Now and then, even 
in peace time, some defect is made public by 
some strange accident. The matter gets into the 
dreaded daily newspapers. But with all the leading 
articles, the questions in Parliament, and the rest 
of the pother, is ‘‘responsibility” ever brought 
home to any one? e do not call to mind a 


single case. And this is only logical; for how 
tas eenn it would be for the public to 
ouse of Commons, and the House of 


blame the 


Commons to blame the First Lord of the Admiralty, 
and the First Lord of the Admiralty to blame the 
admiral known as the Controller of the Navy, be- 
cause something happened which not one of them, 
from the Prime Minister downwards, could by any 
possibility be supposed to know anything about ! 

The business of maintaining the Navy as a fight- 
ing force may be broadly divided into two distine- 
tive branches—namely, the administration of the 
Navy as it exists, and the administration of the 
production of the Navy. The former should be a 
matter wholly for naval officers ; the latter should 
be jointly the business of naval officers and pro- 
fessional officials. It is the function of the naval 
officer to say what kind of ships he needs ; what 
combination makes the most efficient fighting force. 

Political exigencies—the prospect of war in 
various parts of the world, or the progress of in- 
dustry with different countries, or of transport over 
different trade routes—may influence the composi- 
tion of fleets or the need for various descriptions 
of war vessels. On these matters the statesman must 
decide. But apart from this, the naval officer 
should say what kind of ship should be built and 
how the money voted by Daskiennt should be 
distributed. In order to settle the class and type 
of vessel he will naturally have to consult the 
constructor and engineer so as to learn how the 
various desirable qualities of speed, protection, 
armament, &c., can be combined ; what must be 
sacrificed in one to give full effect to another. The 
naval officer must, however, have the last word. 
He knows the fighting needs. But having once 
decided the design, he should stand aside until 
the ship is ready to hand over to him. There 
should be no Controller, no Admirals-Superinten- 
dent of the Royal Dockyards. Only mischief can 
come from ok meddling with business they do 
not understond, whether they are politicians or 
naval oflicers. 

The late Sir Arthur Forwood, one of the most 
fearless and therefore most unpopular of all the 
civil members that have sat on the Board of Ad- 
miralty, had opinions on this subject. In his 
evidence before Lord Hartington’s Commission, he 
said he considered naval training not the best ex- 
perience for the conduct of civil administration ; 
and he was distinctly of opinion that naval em- 
ployment at the Admiralty had gone far enough. 
A distinct line, he said, could be drawn between 
the manipulation, management, and control of fleets 
or vessels, and their construction, maintenance, 
and shore administration. He did not consider the 
then system of management (which is practically 
the present system) the best in the interests of 
efficiency and economy. 

Since Sir Arthur Forwood (then Mr. Forwood) 
gave his evidence, matters have hardly improved. 
The expenditure on the Navy has increased 
enormously ; but the force available for adminis- 
tration has hardly grown at all. We are cordially 
at one with Lord Selborne in his statement that 
every one in the new building in St. James’s Park 
is overworked ; but, unfortunately, very much of 
the work is of the Admiralty’s own making, and 
is the result of people attempting to direct business 
of which they are ignorant. 

The country has recently lost the services of a 
professional Chief of the Construction Depart- 
ment of rare skill through overwork and worry, 
most of which was due to the uncertain authority 
he possessed—the second-hand manner in which he 
had to administer executive functions which were 
necessary to the carrying out of the business of the 
department. The a is fortunate in securing 
a naval architect of high and proved ability to 
follow Sir William White ; but it is no more than 
a fortunate chance; and if he also breaks down 
under the stress of work, where shall we seek a 
successor to him of equal experience ? 

The way in which the growth of the Navy is 
affecting the work at the Admiralty has been 
apparent of late in the Navy Estimates. In past 
years particulars of ships that were to be added to 
ged rks programme were given both in the First 
Lord’s statement and in the estimates, and an oppor- 
tunity was thus given to the House of Commons to 
discuss designs; in fact, drawings of important 
ships, or new types, were frequently placed in the 
Tea-room. It was an indication that the Board 
had made up its mind what kind of ship it wanted 








before asking for money. Now, however, and for 
some time past, we have found the frequent entry 
under Vote 8 ‘‘ Design not yet settled ;” so that 
Parliament is asked to vote large sums in the dark, 





No doubt this, quite recently, has been due to the 
lamented illness of Sir William White ; but a prac- 
tice of this convenient nature is very apt to become 
a precedent in Government offices unless the public 
keep a sharp eye and stir up members of the House 
of Commons to protest. One great disadvantage of 
delaying the preparation of designs is that contract 
orders cannot be given out in good time. This 
year orders for the financial year 1901-2 were not 
placed until the very last day that they could 
legally be distributed—namely, March 31 last. 
Such a procedure is extremely inconvenient to 
contractors. It is a matter which members of the 
Board of Admiralty do not always appear to appre- 
ciate as being to the disadvantage of the country ; 
but engineers and naval architects will understand 
that the convenience of contractors means the 
building of ships and engines cheaply ; for things 
that are made at moderate cost can be sold at 
moderate price. 

Another instance of the disorganised state of the 
Admiralty business is to be found in the way the 
orders for destroyers are distributed. In this 
year’s estimates there are nine destroyers pro- 
vided for; but the money taken is only about 
a quarter of a million. If we put a destroyer 
roughly at 75,000/.—and that is not a maximum 
price—we have only a little more than provison for 
three of these destroyers to be completed within 
the year ; or else the whole number may be advanced 
one-third each. A destroyer can be built in a little 
more than a year. We have no doubt that the two 
Thames firms would build six of these boats for 
foreign governments within the twelve months. The 
evils of delay in warship-construction need not be 
here pointed out ; and if these nine vessels are not 
to be completed under three years from the date of 
order, they will stand a chance of becoming obsolete 
before they are commissioned. Last year (1901-02) 
there were ten destroyers down in the estimates, 
but only 66,8001. was taken for the whole number. 
That was not enough for one boat without supple- 
mentary estimates. Even this small amount was 
not spent, however, the boats only being ordered, 
as stated, on the last day of the year. 

One of the ways in which the Board of Admi- 
ralty might well reform its procedure for the public 
benefit would be in taking more care to distribute 
contract work so as to keep private shipyards and 
engine-shops more continuously employed. This 
applies more especially to those establishments 
which devote themselves chiefly to the production 
of war vessels. These yards and shops are a 
real source of strength to the country, and it 
should be the policy of wide-minded adminis- 
tration to give them such encouragement as would 
maintain them in a state of efliciency. To do this 
it is essential, as we have said, that they should 
be continuously supplied with work, and this is 
becoming more necessary in the present day, when 
foreign countries are fast learning to satisfy their 
own naval requirements. Ifa firm has an interval 
of slackness of even three months, it must disperse 
its hands, who will be difficult to bring together 
again when work does come; a twelvemonth’s 
cessation of work may mean serious financial 
difficulty. Firms which devote themselves to 
special work should have the preference for such 
work ; they are originators whose loss might be 
seriously felt. The policy of distribution of orders 
to secure competition is a business-like one, but it 
may easily be carried too far; and, in fact, the 
commercial element—the policy of the cheapest 
market—has overridden wider considerations of 
national welfare to too great an extent at the Ad- 
miralty. It seems a strange thing to say of a de- 
partment governed by statesmen and naval officers ; 
and is a sign of the way in which naval needs are 
made subservient to political ends. 

Undoubtedly a sufficient number of centres of 
naval production should exist in the kingdom ; and 
it is satisfactory to notice that the Admiralty have 
gone back for destroyers to Messrs. Yarrow and 
Co., the first firm that launched a vessel of 
this type, and from whose establishment so 
many improvements in these light and wonder- 
fully speedy craft have originated. It would 
have been desirable that the other Thames firm 
at Chiswick should have also been given orders 
for these vessels, but they have been passed 
over, although they have been allotted five 
torpedo-boats ; which, at probably 28,0001. each, 
would not quite equal the value of two destroyers. 
No doubt an advantage is gained in immediate 
economy of production by giving all the torpedo- 
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boats to one firm and several destroyers to other 
firms, because of the saving in designs, patterns, 
&c. Cheapness is, however, not the only point for 
the Admiralty to consider, especially in regard 
to these light craft, which are designed by the 
builders. Had the two Thames firms, which have 
always made a speciality of these craft, been pitted 
against each other, there would have been more 
chance of improvement and advance. As it is, 
Thornycroft’s have no rival in the production 
of torpedo- boats, and Yarrow’s have not the 
spur to originality in destroyers due to the 
inventive genius of the Chiswick yard; in 
fact, Messrs. Thornycroft have not built a de- 
stroyer for the British Government since the 
Stag was ordered in 1897. Another Thames firm 
that it would be good policy to keep employed is 
the Thames Shipbuilding Company, at Blackwall. 
It is now the only private yard in the south that 
can turn out a heavy line-of-battle ship, and in 
time of war an establishment where extensive 
re-fitting could be undertaken might be invalu- 
able. From this point of view it was, perhaps, 
questionable policy to allow Samuda’s yard to go 
under when a little encouragement might have 
kept it going. The Admiralty would doubtless 
say that it is not their business to keep derelict 
shipyards afloat. This may be true, but still the 
strictly commercial principle may be pushed to an 
undesirable extreme when a question of national 
defence is at stake. Most admirable work is done at 
moderate rates in the northern shipyards and 
engine-shops; but in time of war it might be 
very undesirable, and probably quite impossible, 
to send damaged war vessels to the Clyde or Tyne 
to be again made ready for service. These are 
points that one would think that naval members 
of the Board of Admiralty would appreciate. 
Perhaps they would if they were only long enough 
on the Board to learn the business. 





IMPACT TESTS OF NOTCHED 
SPECIMENS. 

In a recent issue we commented on the method 
of testing the quality of structural material by 
subjecting to impact bars previously notched 
by a saw or planing tool to a depth of } in. or 
more. Whilst this method has attracted a great 
deal of attention on the Continent, it has been 
little commented on here, but we are pleased to 
learn that a precisely similar method of testing 
steel had been independently developed by Messrs. 
Yarrow and Co., the well-known torpedo.boat 
builders, with a view to ascertaining the qualities 
of steel best suited for the connecting-rod bolts of 
their marine engines. As a result of these tests 
the steel now used for these bolts is a nickel steel 
of special quality, and which is treated by its 
makers in some way which remarkably enhances 
its toughness as compared with steel of very 
similar composition supplied by other firms. The 
test - pieces used by Messrs. Yarrow are uni- 
formly 4 in. long by 4 in. square in_ section. 
They are notched in the planing machine with 
a V groove } in. deep, the final cut being made 
by a tool specially kept for the purpose, so as to 
insure that each specimen is cut to the same angle 
and sharpness of groove. The test pieces rest on 
supports 3 in. apart, with the Y lowermost, and 
are struck by a tup weighing 10 lb. and fall- 
ing a distance of 18 in. The experiments being 
purely for shop use, the Continental practice of 
always effecting the break in a single blow has not 
been adopted. To do this satisfactorily it is necessary 
either to adopt M. Fremont’s plan of measuring 
the remanent energy in the tup after fracture, in 
order to find the work actually done on the bar, or 
else some such plan as that of M. Borda must be 
used, in which a long test-piece, notched at several 
points, is struck at each notch in succession, vary- 
ing the height of the fall, until it is just sufficient 
to break the bar. For a scientific comparison of 
results either of these plans is better than that 
adopted by Messrs. Yarrow, since the condition of 
the bar being altered by the first blow, it is im- 
possible to say that two blows with a tup falling 
18 in. are precisely equivalent to one with a fall of 
36 in. Still, when much of the steel used costs 
1s. 8d. per lb., and when specimens have to be ob- 
tained Ses. say, the waste piece sawn out of a 
crank forging, M. Borda’s plan is impracticable, 
whilst Fremont’s needs a testing machine of a 
somewhat elaborate design. For the object imme- 
diately in view—viz., the comparative merits of 








the steel used—the plan actually adopted by Messrs. 
Yarrow has proved entirely satisfactory, and careful 
experiments elsewhere have shown that it is quite 
successful in ascertaining the relative brittleness of 
metals. Referring to Table I., it may be observed 
that the specimens Nos. 6 to 13 were all supplied 
by different firms on a requisition from Messrs. 
Yarrow for the toughest steels they could produce. 

Specimen No. 1 of the Table below was a sample 
of the commonest steel obtainable in the yard. As 
will be seen, though of low tensile strength, it 
showed itself moderately tough, and certainly much 
less fragile than that referred to in tests Nos. 4 and 
5. These latter tests relate to a steel used by Messrs. 
Yarrow for bolts before the adoption of the notched 
bar impact tests. These bolt steels, it will be ob- 
served, showed a very fair degree of elongation, 
having regard to their strength; but this extensibility 
was not combined with any marked degree of resist- 
ance toshock. The three nickel steels immediately 
following, though in two instances less ductile than 
the bolt steels, were, it will be seen, considerably 
tougher; but none of them, nor of the steels re- 
ferred to in tests Nos. 9 to 12, are in the same 
class as specimen No. 13, which, it will be seen, 
stood no less than 64 blows from the tup, and 
even then did not actually break in two. As 
stated, we believe there is no material difference 
in the chemical composition of this steel and some 
of the other nickel steels tested, but its makers, 
who are a firm with a thorough appreciation of the 
value of a research department in connection with 
their steel works, have managed in some way 
or other to impart to this steel the remarkable 
toughness demonstrated by the trials. It appears, 
nevertheless, that the proportion of nickel in nickel 
steels has a marked effect on their resistance to 
impact tests. Mr. Hadfield, ina paper read before 
the Institution of Civil Engineers, states that steels 
containing from 9} to 19 per cent. of nickel are 
fragile, whilst with greater proportions of nickel 
the brittleness disappears. It may be added that 
the steel in question proved troublesome to machine, 
and its strength, combined with its remarkable 
ductility, made it difficult to hold in the clamps of 
the testing machine, which grip all ordinary steels 
with absolute rigidity. 
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In another series of tests by Messrs. Yarrow, 
similar specimens of the same steels were tested 
in a quite similar way, with the sole modification 
that the test-piece was turned between successive 
blows. Thus, the first blow was struck with the 
notch undermost, and the second with it above, 
and so on until the bar broke. This plan has the 
advantage of keeping the bars more nearly straight 
until actual breakage occurs ; but it appears to be 


a less severe test of the material, since most of the 
specimens stood many more blows than their 
fellows broken without turning the bar. The 
relative position of most of the different steels was 
unaltered by this modification of the method of 
test ; but the steel represented by specimen No. 13, 
which failed at 78 blows under the new conditions, 
did not make quite so good a relative showing 
with the others as in the first set of experiments. 
The best of the results obtained with the other 
special steels was a specimen of No. 12, which 
required 41 blows to break it as compared with 
eight in the first set of trials. Other results 
were: No. 11, 33 blows; No. 10, 29 blows; 
No. 6, 21 blows ; whilst the other bolt steels proved 
little stronger than in the first set of experiments. 
The mild steels, on the other hand, showed up well, 
No. 2 breaking with 43 and No. 3 with 39 blows. 
These experiments are selected results showing the 
average performance of the different qualities of 
steel concerned. 

Whilst these tests were originated with a view to 
selecting the best steel for connecting-rod bolts, 
Messrs. Yarrow have also made some interesting 
experiments of a similar kind on other materials 
used by them. Thus in Table II. we give results 
obtained with various bronzes. These were tested 
in an exactly similar manner to the steel specimens 
above described, and, like them, measured 4 in. by 
4 in. by } in., and notched to a depth of } in. It 
will, however, be seen that it was necessary to re- 
duce the height of the fall, as some of the specimens 
— incapable of resisting a single blow from a 

eight of even 12 in. 





BORAX AND ITS MANUFACTURE. 

Quite one of the most interesting illustrations to 
be found in various treatises on pure and applied 
chemistry is that which depicts the manufacture of 
boracic acid from the lagoons of Tuscany, though 
the works themselves are but very rarely included 
in the scheme of sight-seeing which the tourist of 
to-day maps out for himself when visiting the land 
known in ancient history as Etruria. This is, 
perhaps, hardly a matter for surprise, as art and 
classical lore, coupled with a love of the picturesque 
in nature, supply the incentive, in nine cases out 
of ten, to Italian travel, and in their domination 
leave but little room in the mind for the intrusion 
of scientific subjects. Besides, the almost total 
neglect which this interesting branch of Italian 
industry has experienced at the hands of tourists 
may be largely attributed to the fact that the scenes 
of operation are somewhat remote from the beaten 
tracks, where the lions of art are to be found in 


close proximity to modern hotels and quick rail- . 


way transit. If to these excuses we add the 
not unimportant one, that comparatively few 
tourists in Italy from across the Alps have any 
acquaintance with the language of the country— 
without which knowledge it is impossible to 
pee any scientific studies—enough will have 

een said to afford an explanation of the fact that 
so little is generally known of an industry which 
dates its inception back to the year 1774, when an 
apothecary of Florence demonstrated the occurrence 
of boracic acid in the lagoon of Monte Rotondo. We 
are not, of course, on the present occasion writing 
a popular article, and it is quite outside our inten- 
tion to occupy space by reverting to what may be 
found described in so many works on chemistry ; 
but the vicissitudes which the boracic acid and 
borax manufactures have undergone in recent years 
seem of sufficient interest, if not actually of import- 
ance, to warrant a few words by way of explanation 
and comment ; more especially as these bodies are 
finding increased application, not only in manufac- 
tures of various sorts, but also in the ramifications 
of domestic economy. With regard to one of these 
applications, that of food preservatives, it is now 
more than a twelvemonth since we commented on 


‘| the situation as at present existing, and expressed 


the hope that the Royal Commission on food pre- 
servatives would shortly issue their conclusions. 
The country is, however, still without this impor- 
tant document; and it is sincerely to be hoped, in the 
interests of the health of the community, that its 
roduction will not be much further delayed; seeing 
ow much we are behind other countries in decid- 
ing what is and what is not to be used with im- 
punity. P 
Although for a me purposes boracic acid 
and borax are indiscriminately used, it is important 








when dealing with the manufacture to distinguish 
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clearly between these bodies. Boracic acid is the 
hydrate of boron trioxide, having the formula 
B (OH), while borax is the compound of this 
oxide with soda, and may be called by the more de- 
scriptive name of biborate of soda. The term 
‘* vicissitude ” was recently used, and truly it has its 
full significance, in relation to a product which, in 
the course of a comparatively few years, has seen 
a drop in value from 45l. to 13/. per ton, which is 
the market quotation to-day. It is this great fall 
in price which has brought about the decline and 

artial stagnation of the once very important 
talian industry. The cause of the drop is found 
in the discovery of borax material in other parts of 
the world, notably in Chili and in Argentina. 
The large deposits which have here been found are 
quite different in their nature—though as regards 
their origin one does not cire to be precise— 
from those of Tuscany, as they consist in some 
cases of already formed borax existing in the 
nitre deposits, and in other cases of the 
mineral borocalcite, or borate of lime. The 
quantity of these deposits as yet discovered 
being such as to dissipate any idea of their 
rapid exhaustion, it is not surprising that the zeal 
with which they have been worked has led to over- 
production, with its necessary consequence of a 
steady decline in value, and this despite in- 
creased demand. It is estimated—and there is 
every reason to suppose that the figure is cor- 
rect—that the world’s output of borax at pre- 
sent amounts to 50,000 tons, of which from 
40,000 to 45,000 tons are produced by the Borax 
Consolidated, Limited, the large combine which 
was effected in the trade a year or two ago as 
the only means of saving individual competitors 
from disaster. Although a certain amount of 
borax is manufactured from Tuscan boracic acid, 
yet the main quantity is prepared from the mineral 
just referred to. The Argentine deposits recently 
discovered show on assay 40.65 per cent. of boracic 
acid. This mineral costs for production and long 
transport to Buenos Ayres 51. 4s. per ton, and about 
11. would have to be added for freight to a port in 
the United Kingdom ; it is therefore quite possible 
that Chili, which has at present practically a mono- 
poly in the supply of our raw material, may experi- 
ence competition before long from Argentina. 

Since the formation of Borax Consolidated, 
Limited, which concern sought to obtain control 
of the sources of supply of the raw product, excep- 
tional activity has been exerted by outsiders to dis- 
cover new deposits beyond the control of the com- 
bine ; but such efforts have not been attended with 
particular success. It cannot, however, be said 
that the prospects of the business have been 
bright enough to inspire competition, and with 
very few exceptions the monopoly of the great 
borax company has not been assailed. The process 
of manufacture is really such a simple one that any 
chemical manufacturer with spare room at his dis- 
posal could take it up if he thought it worth his 
while ; and, indeed, there are two or three at the 
present time who, at the prospect of a reasonable 
profit, would set their idle plant again to work. 
At present prices, however, the prospect is not 
sufficiently alluring, so the small manufacturer 
prefers to concentrate his attention on something 
that gives better returns. It may conduce to 
completeness if a synopsis of the manufacture is 
attempted ; though it must not be taken that what 
is here given is rigidly adhered to by all manu- 
facturers : for some of them have, in the light of 
acquired experience, introduced varieties of pro- 
cedure, this being particularly noticeable in the 
somewhat difficult crystallising process. 

In the manufacture of borax from boronatrocal- 
cite, which we have previously referred to under 
its more common though less accurate name of 
borate of lime, four distinct operations are necessi- 
tated—viz. : (1) Boiling of th» mineral with soda ; 
(2) working up the residual mud ; (3) fine crystalli- 
sation; (4) working up the lyes. In the first 
operation the mineral is ground in water raised 
to the boiling point, and calcined carbonate of 
soda is added in slight excess. The clear solu- 
tion which is obtained when the boiling is over 
is run into rectangular iron tanks and allowed to 
erystallise. This is but a very impure product, 


containing 40 to 50 per cent. of borax only, 
the rest being sulphate of lime and common salt. 
About the second operation, which is concerned 
with the washing of the precipitated mud from the 
boiling process, there is nothing that needs special 
mention, the process being the simple one of wash- 





ing with water and subsequent evaporation to the 
erystallising point. The third process is that of 
obtaining the pure borax from the crude crystals 
by re-crystallisation ; and although simple enough 
in theory, it requires considerable knowledge com- 
bined with some ingenuity for its successful opera- 
tion. The rationale of the process depends upon 
the fact that at a certain temperature, and at a 
definite degree of concentration, borax will crystal- 
lise out from its admixture with the impurities 
mentioned above. An important point about the 
process is to see that the borax crystals are of that 
variety containing ten molecules of water ; because 
if the solution is too concentrated, crystals con- 
taining only five molecules of water are formed, 
thus leading to a commerical loss. The vats used 
in the crystallising process are of the rectangular 
iron variety, cased in wood, the interspace being 
filled with some non-conducting material in order 
that equable conditions of cooling may be attained. 
The vats having been filled up, are covered over 
and allowed to stand untouched for as long as four- 
teen days, when the surface will be found crusted 
with borax crystals, while the sulphate remains in 
solution and can be run off. The fourth operation 
mentioned, and which has reference to working up 
the mother liquors for the small quantities of borax 
they contain, is hardly of suflicient importance to 
receive attention in a synopsis, even if it could be 
adequately treated in a summary fashion. 

It isin the form of borax that the great bulk of 
boracic acid goes into commerce, though the refining 
of crude boracic acid from Tuscany occupies part of 
the attention of the English borax manufacturer ; 
this product being sold as the acid, and not now 
being used—or at least not to any appreciable 
extent—for the manufacture of borax, as in the 
days before the borate of lime deposits came to be 
utilised. Some idea of the bulk of the borate 
business may be gathered from the figures for Chili 
alone: in 1900 the exports were—borate of lime, 
13,178 tons, while a small quantity—about 24 tons 
—of borax was also exported. Although British 
borax goes practically all over the world, and 
in many places in increasing quantities, there 
is one instance of a decline, and this of so serious a 
nature as to merit the term of annihilation. We 
refer to the United States, where the McKinley 
tariff has worked with very sinister results for the 
British industry; though it is hardly to be wondered 
at that a country with such natural advantages 
should take steps to develop them. To give the 
values of the imports into America from the United 
Kingdom for the last decade, we find that, although 
the value in dollars rose from 144,494 in 1891 to 
166,021 two years later, since then the decline has 
been general and regular, the figure for 1900 being 
only 8779, which portends total extinction at an 
early date. With regard to the uses of borax other 
than for food preservative and domestic purposes, 
reference may be made to the pottery trade, the 
neighbourhood of Stoke-on-Trent having been the 
scene of its manufacture, and the most important 
field of its application from the inception of 
the industry in this country. 

No doubt those still engaged in the trade 
look back wistfully to the time when the sub- 
stance was selling at 40/. and upwards per ton, 
for it was then possible to make something 
more than a bare living out of it, which is 
all that can be expected at to-day’s prices. This 
remark does not, of course, apply to those who 
are interested in the great combination, but to 
those who try to carry on business outside it. The 
strong point, of course, with Borax Consolidated, 
Limited, is the control of the raw product both 
in South America and Italy; the difficulty of 
obtaining supplies of raw material, except at 
prices agreeable to the combination, is a very 
potent deterrent to those who would wish to chal- 
lenge the supremacy of the big company in the 
finished product. And it is difficult to see how any 
effective competition can be established; because, 
even if new deposits of the mineral are discovered, 
it is part and parcel of the policy of the combine 
to buy them up, or, at any rate, to obtain a hold 
over the output. At the beginning of November a 
considerable amount of comment was caused by the 
announcement that borax was reduced 2/. per ton ; 
and in the absence of any explanation of this stroke 
of policy, it is not surprising that speculation was 
rife. As trade has been good of late, there seemed 
no reason for this reduction, which certainly had 
not the approval of the small manufacturers ; and 
there seems only too much reason to suppose that 





it is a diplomatic act on the part of the combina- 
tion to make things uncomfortable for the small 
producer. We say this with some reserve ; as we 
are not in the confidence of the prime movers, but 
such things have not been unknown in com- 
mercial history, and those who have the key of the 
position by means of controlling large capital 
often display a tendency to use their power in a 
way which is commendable more on strict business 
grounds than from any ethical point of view. Not 
that we wish to sit in judgment on those whose 
proceedings do not happen to fall exactly in line 
with our preconceived ideas on any subject; but we 
must say we view with some concern the strenuous 
endeavours which are being made at the present 
day on the part of big corporations to remove the 
small independent operator from his position ; and 
we trust that it will be some time yet before the 
bulk of small chemical manufacturers will be in 
the position of those who have had to yield to the 
dictates of the big alkali combination : with which 
observation these somewhat discursive notes on 
borax may fitly come to a conclusion. 








THE RATING OF MACHINERY BILL. 

A Brit to amend the law relating to the above 
important question was read a second time in the 
House of Commons on April 9. For a number of 
years past, similar measures have been submitted 
to the House—each time without the sanction of 
the Government—each time without result. The 
present Bill embodies a — which has been 
approved by a Royal Commission appointed to 
consider the law of rating as applied to machinery. 
It is therefore expected to meet with a greater share 
of success than its predecessors. 

Briefly, the object of the Bill is to prevent ma- 
chinery used in millsand factories from being taken 
into consideration as enhancing the value of pre- 
mises for the purpose of estimating the rateable 
value. Hitherto, although great lawyers have 
decided that machinery is not rateable per se, it 
has been the practice of assessment committees 
to rate a factory in the following way. They 
take the gross rent at which the entire premises 
would probably let from year tu year as a going 
concern. From this a deduction is made in respect 
of the cost of repairs which it is estimated should 
be effected upon the premises in order to keep 
them in a fit state to command the rent. They 
thus arrive at what is termed the ‘‘ hypothetical 
rent,” which is used as the actual rent for purposes 
of rating, and upon which the usual shilling, or 
what not, in the pound is demanded from the 
tenant. 

As might be expected, this system of rating 
has been established in the teeth of violent opposi- 
tion on the part of factory owners, who allege, 
with some show of reason, that, as ‘‘ chattels ” are 
not rateable, there is no reason why machinery, 
whether affixed to the premises or not, should be 
taken into consideration when the hypothetical 
rent is being ascertained. In spite of this argu- 
ment, rating authorities insisted upon enforcing 
the higher scale, and have gained their point. 
Machinery was too valuable a source of revenue. 
The High Court of Justice has approved the inter- 
pretation put upon the statute by the assessment 
committees. In the result, machinery, though 
strictly not rateable, does in practice place upon 
its owner an additional burden in the form of rates 
for the relief of the poor. 

In spite of the adoption of the above principle, 
there is a great difference of opinion as to what 
machinery should be rated, some considering that 
all machines should be taken into account, others 
that only the heavy fixed machines—those which 
require specially-prepared foundations. Again, in 
other districts, power-generating machinery and 
shafting, are alone considered. The Courts show a 
tendency to include as much as possible. Lately, 
however, this view has been so modified that each 
case must be decided upon its own facts. Old 
Rating Acts always speak of a house or heredita- 
ment as being rated, so that unless machinery is, 
as it were, part of the house, it would seem to 
come outside such Acts. ’ 

It is undoubtedly bad policy to rate machinery. 
Such a levy involves the taxation of the instrument 
which produces rather than the article produced ; 
and it is clearly hard for a small manufacturer, who 
works his heavy machines by steam power, to have 
those machines rated. It is true that there are 
difficulties in every system of rating. The simpler 
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the system, so much the more uniform will be its 
application in practice. 

As we have endeavoured to show in the premises, 
chaos reigns supreme in the law of rating. Let us 
see whether the Bill introduced by Mr. Chapman 
is calculated to reduce matters to order. 

According to a report which appeared in the 
Standard (April 10), the Bill proposes that in 
estimating for the purpose of any valuation list, or 
poor or any other local rating, the gross estimated 
rental and rateable value of any hereditament 
occupied for any trade or business, any increased 
value arising from machine-tools or appliances 
which are not fixed, or which are so fixed that they 
can be removed from their places without necessi- 
tating the removal of any part of the building, 
should be excluded. 

It is also provided that the terms ‘‘ machine- 
tools and appliances” shall not apply to any 
machinery or machinery or plant used for ‘‘ pro- 
ducing or transmitting first motive power, or for 
heating or lighting the said hereditament.” 

The effect of the measure would undoubtedJy be 
to throw machinery generally out of rating. Hav- 
ing regard to the important effect which any dimi- 
nution of the value of rateable property always has 
upon the administration of the poor law, not to 
mention the importance of the question to occu- 
piers of factories generally, it is worth while to 
consider some of the arguments which were ad- 
vanced in the House for and against the measure. 
Sir William Houldsworth said : ‘It is not intended 
by the Bill to make any change in the law, but so 
to define what shall and what shall not be taken 
into consideration as to remove the great difticulty 
with which assessment committees, surveyors, and 
everybody connected with this question have now 
to deal.” Mr. Chapman pointed out that under 
the present system the making of honey was stopped 
by taxation of the bees. The chief arguments 
against the measure were formulated by Sir James 
Joicey, who said: ‘‘It will inflict great hardship 
on working-class constituencies, as the exemption 
of machinery must lower rateable value and so 
send up rates. His views were shared by Mr. H. 
C. Smith and Mr. Markham. The only member 
of the Government who spoke upon the measure 
made no attempt to influence the House either 
way, saying that the matter was one for local 
adjustment. Seeing that members of the House 
of Commons are very closely interested in the 
local government of their constituencies, we may 
assume that the fact of the Bill passing its second 
reading is evidence that the majority of local autho- 
rities are prepared to accept it. 

Those who have vested interests in the prosperity 
of our manufactures should certainly support the 
principle of the Bill. It points to ser Bos in pro- 
cedure, economy in production, and more equitable 
distribution of the rates in manufacturing districts. 
We fail to see why manufacturers should be rated 
on a more stringent basis than the other inhabitants 
of a manufacturing district; for in giving employ- 
ment toa large number of persons, they are able 
to furnish a means of livelihood to a number of 
persons who might otherwise have to look to the 
rates. We hope that the measure may become law 
before the close of the present session. 





NOTES. 
Norma PERMANENT MAGNETS. 

As there is a difficulty about the proper preserva- 
tion of normal steel magnets, a paper which I. Kle- 
men¢i¢, of Innsbruck, an authority on such matters, 
publishes in the Annalen der Physik, 1901, vol. vi., 
page 174, may be of interest. Klemen¢i¢ finds that 
ordinary gas piping makes excellent cases for mag- 
nets. He uses 1-in. pipes in lengths of about 6 in., 
lined inside with blotting-paper ; both ends are closed 
by screw caps, and the bottom is cushioned with 
1 centimetre (0.4 in.) of cotton. The experiments 
were made with Bohler steel needles, of the Kapfen- 
berg Works, in Styria, which material Klemenci¢ 
recommends for permanent magnets. The magnetic 
moment is, as might be expected, affected when 
the magnet is put in its gas-pipe casing : there may 
be an increase or a decrease. The effect is slight, 
however, and after a few days the moment remains 
constant. The magnets, it should be said, are placed 
in glass tubes, fitted with corks, and then put in 
the gas pipe. In that state the case with its magnet 
may be dropped without altering the magnetic 
moment. In order to ascertain whether such a gas 





pipe, of 2 or 3 millimetres wall thickness, acted as | 


a shield against external magnetic fields, the author 
placed a small coil inside the gas pipe (without a 
magnet) and surrounded the whole by alargesolenoid 
coil. In weak fields the induction of the inner coil 
remained unchanged, but when the external field 
exceeded 140 C.G.S. units, the shielding afforded 
by the iron piping was not perfect, and the pro- 
tection is hence not so efficient as one might ex- 
pect. But several cases inside one another would 
answer. Klemen¢i¢ further investigated, in a subse- 
quent paper, the after effects of steel-hardening on 
its magnetic properties. After effects, like the 
depression of the zero of thermometers, may last 
for years, and might be expected in accordance 
with Ewing’s views on magnetisation. Klemen¢ic« 
magnetised the steel at various intervals after 
hardening it. When the magnetisation follows 
immediately after the hardening, the magnetic 
moment decreases for months and years, rapidly 
for a few hours, then very slowly. The first de- 
termination could be made within a minute of the 
magnetisation in a homogeneous field of 600 C.G.S. 
units ; the diminution amounted to about 20 per 
cent. after 60 hours. As the period intervening 
between hardening and magnetising is extended to 
several hours, the diminution of the magnetic 
moment proceeds much slower. If we reckon the 
time from the instant of hardening (instead of from 
the instant of magnetising), the magnetic moments 
will be fairly the same for equal times, but different 
intervals between the two periods. The quality of 
the steel and the temperatures are of influence, the 
dimensions of the steel specimens apparently not. 
Gradual molecular re-arrangements are evidently 
taking place in the steel, which we can hasten, and 
thus ‘‘age” the steel, by keeping it in boiling water 
for some time. 


Fusion oF QUARTZ IN THE ExLectric FuRNACE. 


The well-known superiority of quartz over glass 
for many kinds of delicate physical apparatus would 
already have led to a wide application of quartz if 
it were not so difficult a material to deal with. Up 
to the present the oxyhydrogen blow-pipe has 
almost exclusively been made use of. But though 
clever devices have, in the hands of Vernon Boys, 
Shenstone and Lacell, Threlfall, and others, given 
satisfactory results, the blow-pipe, whose tem- 
perature is only a little higher than that of melting 
silica, is not suited for making apparatus for high- 
temperature gas research. Just for such purposes, 
however, quartz would appear to be an excellent 
material. For Le Chatelier and Dufour have proved 
that the temperature coefficient of quartz is sur- 
prisingly small—only 0.0000007 between 0 and 
1000 deg. Cent.—and that hot quartz, after being 
fused, may be heated to any degree and plunged 
into cold water without in the eo inclining to 
crack. Le Chatelier fused his quartz in an electric 
furnace; Moissan, A. Gautier, and others had 
done so before him. But they had chiefly been 
interested in the chemical reactions and in the 
reduction of the silica to silicon. Repeating some 
of Moissan’s experiments, Mr. R. S. Hutton, of 
the Owens College, Manchester, has quite recently 
observed that the silica, which is not volatilised by 
the arc, remains in a vitreous transparent condition, 
and that no partial reduction of the silica need be 
feared when a current of air is passed through the 
furnace. Mr. Hutton first applied an open arc 
with inclined carbons and deflected the arc electro- 
magnetically downward upon the powdered flint. 
The carbons and any carbon supports must be pure, 
lest the silica be contaminated with the ashes. 
Mr. Hutton, therefore, took graphitic carbon, 
itself made in the electric arc, as material for the 
supports ; he also found a furnace of the Moissan 
type more convenient than the open arc for work- 
ing with strong currents. His furnace consists of 
a lower grooved block—of magnesia or lime, we 
presume—with horizontal passages for the arc 
carbons, and an upper block plate. Into the groove, 
which is at right angles to the carbon electrodes, 
fits the support plate of graphitic carbon. A current 
of 300 amperes and 50 volts melts the finely-divided 
quartz, heaped on the support, in a minute or so ; 
the support is then as. further in, so that a 
fresh portion of the quartz is brought under the arc, 
and in this way rods and tubes, 1 ft. long, can be pre- 
pared from powdered silica. 'To make thick-walled 
tubes of quartz, a rough mould of quartz was pre- 
pared with a carbon core about 4 in. in diameter, 
resting at each end on carbon supports. There is 
a slight reduction of silica to silicon in the imme- 
diate neighbourhood of the arc, but the black stain 
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disappears when the portion has out of the 
centre of the are. the quartz should not be too 
finely powdered. As the silica does not adhere 
to the carbon, it can easily be separated from 
the core and the support. Pure white sand 

ives a more opaque mass than powdered flint ; 

ut the plastic quartz can take up a certain amount 
of sand without impairing its transparency, and it 
may be possible to use a blast of sand or fine quartz 
for thickening bulbs and tubes, fused in this 
manner. So far, Mr. Hutton has not succeeded in 
obtaining tubes quite free of bubbles; reheating 
in the arc much improves the tubes, however. 
The carbon support, with its charge, slides under 
the arc, it will be understood, and no electro- 
magnetic blow-pipe is required. Mr. Hutton has 
also —— some quartz discs in a shallow carbon 
crucible. Small lenses of fused quartz were shown 
at the Paris Exhibition by the Jena Glass Works ; 
no information has been published on the method 
employed in their manufacture. 





StTREET-WATERING IN Paris. 


In a recent issue of Le Génie Civil, M. KE. Bret 
gives some interesting particulars of the methods 
adopted for washing and watering the streets of 
Paris. The area dealt with comprises 10,169,281 
a ey yards of streets proper, to which must be 
added 1,948,000 square yards for the gravelled side 
avenues in the Champs-Elysées, and elsewhere. Of 
the total area 6,191,000 square yards are paved 
with stone, 1,716,000 square yards with wood, and 
437,344 square yards with asphalte, the remainder 
being macadamised. About one-half the total area 
is dealt with by means of water-carts to the number 
of 500. These hold from 220 up to 309 gallons of 
water, but the largest size is used in level areas 
only. The cart most generally used is one holding 
265 gallons. These carts weigh 15 cwt. each empty, 
and their initial cost is 1200 francs each. The spray- 
ing tubes are of copper, which is preferred to iron, 
although their intrinsic value renders them liable to 
theft, since with iron spray pipes there is constant 
trouble from rust. Generally the spray pipe is fixed at 
a height of 20 in. above ground. A certain number 
of small hand-watering carts are also used in special 

laces. The other half of the streets are watered 
. means of 1400 chariots d’arrosement. These are 
substitutes for leather or rubber hose. The most 
common type of ‘‘ chariot ” consists of four pieces 
of iron pipe, each 6 ft. 8 in. long by 12 in. in dia- 
meter. These are connected together by a 12-in. 
length of leather or rubber tubing. h pipe 
is mounted on castors. The roller of the castor is 
a hollow steel ball, having six holes through it. 
Through two of these holes passes the spindle, and, 
when the roller shows signs of wear, the spindle 
is removed and placed in another pair of the 
holes, so that a fresh rolling surface is obtained 
without the expense of a new roller, and the 
life of the spherical roller is therefore three times 
that of an ordinary cylindrical one. At one 
end the ‘‘chariot” is coupled up to the stand- 
pipe, and at the other to a 3 ft. 4 in. length of 
iron piping, beyond which again comes the nozzle. 
Each of these ‘‘chariots” costs about 58 francs, 
and they command an area within a radius of 60 ft. 
to 75 ft. of the stand-pipe to which they are con- 
nected. These stand-pipes are usually fixed about 
100 ft. apart, the total number fitted for this special 
purpose in the city being about 7200. They are 
placed beneath the footpaths, and are fitted 
with two valves, viz., a service valve near the 
surface, and astop-valve about 3 ft. below. Closing 
the latter opensa drain-cock, which lets off into the 
sewers any water in the pipe and valve above 
it, thus avoiding damage from frost. These stand- 
pipes cost about 102 francs in place. In practice one 
man can thoroughly wash down about 2600 square 
yards per hour, the usual rate of discharge from 
the nozzle being about 9 gallons per minute ; and 
about one-fifth of the man’s time is occupied in 
shifting his apparatus from stand-pipe to stand- 
pipe. River water is used exclusively for street 
watering in Paris, and costs about 1?d. per 1000 
gallons, which, with the system in question, 
suffices for cleansing 5400 square yards. With 
an average rate of wages of 4s. 2d. per day, 
the cost of washing streets on this system, in- 
clusive of maintenance and depreciation of plant 
and the cost of supervision, amounts to about 
3}d. per 1000 square yards cleaned. With the 
watering - cart system the cost is less, being 
about 24d. per 1000 square yards, but the work is 
less thoroughly done. The difference in cost arises 
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mainly in the matter of wages, since a watering- 
cart easily covers 3470 square yards per hour, 
and a less intelligent man is required as driver 
than is needed for the “chariot” system, where 
carelessness may easily lead to a very great waste 
of water. During April, May, and September, the 
principal streets are watered twice a day, and the 
other streets once. During June, July, and August 
the main streets are watered three times a day if 
paved, and from three to four times a day if mac- 
adamised; whilst streets of secondary importance 
are watered twice if paved, and twice or three times 
daily if macadamised. A certain amount of watering 
is also done in March and November in order to 
lay dust, and it should also be stated that in 
summer the avenues of the Champs Elysées and of 
the Bois de Boulogne are watered five times a day. 
As an average, it may be said that the water needed 
per day per 1000 square yards is as follows : 


Spring and 
p men aay Summer. 
Gallons. Gallons. 
Macadam ... a 340 475 
Wood or asphalte... 160 265 
Stone paving 130 210 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
April 11, Professor 8. P. Thompson, President, in the 
chair, Dr. R. A. Lehfeldt exhibited an ‘‘ Electric Heater.” 
The apparatus consisted of a vacuum-jacketed glass tube 
containing water, which was boiled by passing an electric 
current through a ‘a ages spiral immersed in the liquid. 
Tap water is preferable to distilled water, because the 
small electrolytic action in the former case causes the 
boiling to proceed quietly. Different temperatures can 
be obtained by using other liquids. 

Mr. Watson gave a list of liquids which he had found 
suitable for boiling electrically. He had used this method 
of obtaining a steady temperature in an apparatus for 
comparing thermometers. 

Mr. Grant exhibited and described ‘‘ An Apparatus for 
Vapour-Pressure Measurements.” The liquid of which 
the vapour-pressure is required is introduced into the 
vacuum of a syphon barometer. This is mounted along- 
side an ordinary syphon barometer, and the upper 
extremities of both are surrounded by a bath, which can 
be kept at any desired temperature. The levels of the 
mercury in the open tubes are then adjusted, until the 
upper mercury surfaces are at the same level. The 
vapour-pressure is then measured by the difference of 
level in the open tubes. By a simple modification it is 
easy to investigate the vapour-pressure of a liquid in 
presence of air. The two chief advantages of the method 
are: (1) The simplification of the temperature correction ; 
and (2) the wide range of temperature over which it can 
be em en with the use of a small bath. 

Professor Callendar referred to the advantages of the 
apparatus, and said that it appeared specially suitable for 
elementary laboratory measurements. 

Mr. J. T. Morris showed an experiment illustrating 
the use of cathode keys in alternate-current work. The 
usual form of Braun tube was used, the rays falling upon 
a luminescent screen and forming a blue spot. A solenoid 
conveys an alternating current was p near the 
tube. The varying magnetic field caused the spot to 
oscillate about its mean position. To determine the 
maximum value of the current, a switch should be arranged 
to rapidly replace the alternating current by a continuous 
one. The continuous current should then be adjusted 
until the maximum excursion of the spot is the same as 
before, and the value of the current read off from an 
ammeter in the circuit. Foraccurate work the frequency 
of the discharge from the induction coil exciting the tube 
should be adjusted until it is almost exactly in synchronism 
with the alternating current. The unsteadiness of the 
spot of light in the zero position limits the accuracy of 
the measurements. Mr. Morris has tried to reduce the 
vibration by using an earthed aluminium diaphragm 
instead of a glass one. 

Dr. Harker thought the spot of light shown might have 
been made brighter by the use of a larger coil, and said 
the vacuum required careful attention in order to get the 
best results. 

Mr. Duddell pointed out that the movement of the 
> a about its zero position might be due to the action of 

e earth’s magnetic field upon the varying current pass- 


— a the tube. 
r. Wilson Noble pgetel that the irregularity in the 
ition of the spot might be due to the irregular spark- 
ing of the coil and the consequent irregular magnetic field 
acting u the rays. 

The Chairman said the movemunt was probably due to 
internal and electrostatic causes. He suggested the use 
of yttria as a luminescent material 

r. Morris, in reply, said the earth’s field was too weak 
to account for the variable zero pusition. He had tried 
shielding the tube with an earthed copper wire screen 
without any gain in steadiness. 

Mr. Morris then showed an experiment ‘‘On the Growth 
of Electric Currents in an Inductive Circuit.” An electro- 
motive force of 0.8 volts was applied to a coil wound on a 
ring-shaped laminated iron core. When the current had 


attained its steady value, the electromotive force was re- 
versed and the variations of the current strength shown 
by an ammeter. About 20 seconds were required for the 
current to attain its maximum value in the opposite 
direction. A secondary coil was also wound upon the 





same core, and the effect produced upon the growing 
current by the closing of this secondary circuit was shown. 
Mr. Morris has determined curves of growth for dif- 
ferent currents, and he explained how similar curves 
could be used to determine experimentally the hysteresis 
loss in transformers. : 

Dr. Glazebrook drew attention to the fact that this 
method has been applied with some slight modifications 
to the determination of the hysteresis loss in some 3000 
horse-power transformers. Y : 

Mr. Croft skowed some apparatus and devices useful in 
teaching. The method of determining graphically the 
focal length of a lens from the distances of conjugate 
foci from the centre was illustrated. The graphic solu- 
tion of a quadratic equation was also shown. An appa- 
ratus for producing and demonstrating the properties of 
three-phase currents was exhibited and described. Mr. 
Croft then showed crystals illustrating the five lar 
solids, and an electric lamp with the filament in one plane, 
useful for optical work. The flatness of a piece of plate- 
glass can be tested with a scribing block. The point is 
adjusted to touch the glass in one position. By breathing 
on the glass and moving the block about, it is easily seen 
if the point leaves the surface. 

Mr. J. M. Barr said that the method could not be ap- 
ey to steel. To test the flatness of a piece of steel he 

ad made use of a small table with four legs placed upon 
the surface. One leg of the table was adjustable, and was 
made part of a circuit containing a microphone. If the 
ends of the four legs are placed in one plane it is easy to 
test flatness by observing when the adjustable leg leaves 
the surface. The amount of the regularity of the surface 
can be measured by having a micrometer attached to the 
moveable leg. i 

The Society then adjourned until April 25. 








LOCOMOTIVE FIREBOX STAYS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 15th inst., Mr. Hawks. 
ley, President, in the chair, the paper read was ‘‘ Loco- 
motive Firebox Stays,” by Mr. F. W. Webb, Vice- 
President of the Institution of Civil Engineers. 

The author considered, first, his experience of the use 
of copper firebox stays in the four-cylinder compound 
passepger engines of the London and North-Western 
Railway Company, working at a steam pressure of 200 lb 
per square inch. Forty engines (‘‘ Diamond Jubilee” 
class) stayed with 1,,-in. copper stays, had, up to 
December, 1901, run a total mileage of 5,622,064 miles, 
the stays renewed being 1 per 844 miles. These engines 
were the hardest worked on the system, the average speed 
being 50 miles per hour, hauling a load of 350 tons to 400 
tons, including engine and tender; and many ran 158 
miles in 3 hours and 10 minutes without a stop, consuming 
coal at the rate of 1 ton per hour. 

The ten latest four-cylinder compound passenger 
engines (‘* Alfred the Great” class), boiler-pressure 200 1b. 

r square inch, stayed with 1,,-in. stays, up to Decem- 

r, 1901, had run a total mileage of 277,800 miles, bub 
no stays had had to be renewed. 

The various alloys which the author had tried as 
substitutes for copper—viz., copper-zinc alloy (40 per 
cent, zinc); copper-zinc alloy (9 per cent. zine}; copper- 
tin alloy (3 per cent. tin); copper-aluminium alloy 
(74 per cent. aluminium); and mild Bessemer steel 
—were next dealt with, it being concluded that, all 
things considered, none of them showed any improve- 
ment as popper (except, perhaps, the 9 per cent. copper- 
zinc alloy). 

The author then outlined the results of an investigation 
as to the com tive suitability of copper and copper 
alloys for firebox stays. The temperature the furnace 
end of the stay might attain was first considered, and the 
chemical analyses and tensile tests at temperatures from 
60 deg. to 750 deg: Fahr., of six different materials for stays 
were given. All the specimens were very uniform and 
homogeneous in structure, except the copper-aluminium 
alloy. Pieces from the same rod of this metal showed 
@ great variation in structure, from small crystals 
to very large crystals ; and in some instances the small 
and very ~— crystals occurred in bands in the same 
specimen. hile the tests of this alloy at 400 deg. Fahr., 
and upwards, were in progress a sharp grating noise was 
heard when the test-piece was extending, which increased 
in distinctness at the we temperatures. On examin- 
ing the specimens after 
cracks varying in size were observ 

With a view to ascertain the conditions of the joint 
after riveting a stay in position, specimens had been pre- 

and riveted into a piece of copper plate and also 
into a copper firebox. They had then been cut out with 
the copper of the plate surrounding the threads of the 
stay, and sectioned longitudinally. It had been observed 
that the copper stays were the only stays that had made 
a reall oud talk, each of the others showing distinctly 
imperfect contact between the threads of the stay and the 
ay the effect of riveting having been to expand the 
ole at the base of the plate, and also to damage the 
copper plate under the riveted head. The importance of 
the relative hardness of the stay and of the copper plate 
led to the determination of the hardness by Professor 
Unwin’s ‘‘ Indentation Test,” which had shown that the 
hardest metal had made the worst joint. 

In conclusion, the author considered that whatever the 
composition of the stay might be, it should be relatively 
softer than the copper firebox plate into which it was in- 
tended to be riveted, in order to make a satisfactory 
joint. 

Six tables and forty-two diagrams and photographs 
accompanied the paper, and in an addendum an illus. 
trated description was given of the wastage of a Muntz 
metal stud exposed to bilge water, the analysis of the 


racture, a number of transverse | 1900 





original metal being: copper, 62.6 per cent.; zinc, 37.1 
per cent.; and of the corroded metal: copper, 65.5 per 
cent.; zinc, 33.1 per cenb. 





ROYAL METEOROLOGICAL SOCIETY. 

AT the meeting of this Society held on Wednesday 
evening, the 16th inst., at the Institution of Civil En- 
gineers, Mr. W. H. Dines, the President, in the chair. 
Captain D. Wilson- Barker delivered a lecture on ‘‘ Clouds.” 
After some remarks on the composition and the height 
of the atmosphere, the lecturer said that until recent 
years comparatively little scientific attention had been 
paid to the subject of clouds. This he largely attributed 
to the lack of a simple practical classification. The 
French naturalist, Lamarck, was probably the first to 
formulate one, but Luke Howard, a London merchant, 
about 1802, introduced the first practical classification, 
which is still in use among many observers. Clouds are 
formed by one of two causes—viz.: (1) the mixing of 
two masses of moist air of unequal temperatures; or 
(2) through changes occurring in the atmosphere where 
expansion and consequent loss of heat take place, 
causing condensation of moisture. Captain Wilson- 
Barker said that a simple primary classification is best 
arrived at by a two-fold division of cloud types, viz. (1) 
‘* Stratus,” or sheet clouds ; and (2) ‘‘ Cumulus,” or heap 
clouds. The former may be roughly considered the cloud 
of a settled, and the latter of an unsettled, state of the 
atmosphere. He showed by means of lantern slides a 
number of cloud pictures, illustrating certain varieties of 
both main 7. Under ‘‘Stratus,” or sheet cloud, the 
lecturer included fog stratus, high stratus, cirrocumulus, 
cirrus nimbus, and scud ; and, under ‘‘ Cumulus,” or heap 
clouds, he included the ordinary cumulus, the shower 
cumulus, the squall cumulus, and roll cumulus. 

In conclusion, Captain Wilson-Barker referred to 
various optical phenomena associated with clouds, such 
as corone halos, sun-pillars, rainbows, and also the colour 
of the sky. 





INTERNATIONAL Rattway Concress. — The Inter- 
national Railway Congress have issued the Proceedings 
of their sixth session on locomotives and rolling stock, 
held in Paris, in September, 1900. (Vol. III., English 
edition, P. Weissenbruch, 49, Rue du Poirgov, Brussels.) 
The Proceedings applied to the following questions, 
which were reported upon and discussed in detail: 
Exhaust and draught in locomotives. On the means 
adopted to increase the production of steam by increased 
draught; to avoid fires caused by the emission of sparks 
from the chimney and to utilise the heat of the ex- 
haust steam. Locomotives for trains run at very high 
speeds. On the progress made in the construction of 
locomotives for high speeds (56 miles an hour and up- 
wards), and especially of locomotives for fast trains, 
heavily laden, for service over lines with steep a. 
On compound engines for this service. r. James 
Holden, locomotive superintendent, Great Eastern Rail- 
way, contributed a note on the use of liquid fuel 
in locomotives. On the methods of increasing the 
stability of locomotive axles when the engine is run- 
ning, and the combined effect which very flexible 
springs and equalising levers have on the steady run- 
ning of engines. On banking, piloting, or double-head- 
ing. The circumstances in which two locomotives can 
be used advantageously to haul high-speed trains. On 
the purification of locomotive feed-water and on the 
use of disincrustants. On special devices for preventing 
incrustation. Mr. J. A. F. Aspinall, General Manager of 
the Lancashire and Yorkshire Railway, was the reporter 
on this question. The papers are largely illustrated, and, 
as will be seen from the above abstract of their titles, 
they will form an interesting addition to the Proceedings 
of the previous sessions. 





Our Ratts ABRroaD.—The new year has opened in a 
satisfactory fashion in the matter of our export rail 
trade. The exports in March were 44,231 tons, as com- 

ared with 43,479 tons in March, 1901, and 32,137 tons in 

arch, 1900. Ib is noticeable that this result was largely 
attributable to the good colonial demand, the shipments 
on foreign account having not been of much importance, 
if we except those made to Mexico and the Argentine 
Republic. The pen shipments of March compare 
as follows with those made in March, 1901, and March, 





Mar., 1902. Mar., 1901. | Mar., 1900. 





Country. 
tons H tons | tons 
Mexico ries ae 3,404 1 | 4,493 
Argentina .. ox 10,468 12,600 1,894 
British South Afric 3,450 | 6,946 5,084 
British India We 25,319 22,228 9,757 
Australasia .. 3,804 | 6,640 9,303 





The aggregate exports of rails from the United King- 
dom in the first three months of this year were 106,000 tons, 


as compared with 98,741 in the correspondin riod of 
1901, and 99,825 tons in the snemgunling comb of 1900. 
The aggregate value of the rails exported in the first 


three months of this year was 601,248/., as compared with 
648,1067. in the first quarter of 1901, and 579,323/. in the 
firsp quarter of 1900. It will be observed that about 
thoes tourthe of the rails exported from the United King- 
dom in the first three months of this year were despatched 
to British colonies and dependencies—a striking proof of 
the soundness of the — trade follows the flag. 
It will be further observed that nearly half the rails sent 
abroad in the first quarter of this year went to British 
India. In that great military dependency, trade follows 
the flag almost as a matter of couree, 
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COMMERCIAL ENGINEERING. 
To THE Epitor or ENGINEERING. 

Sir,—In your issue dated April 4 I read with con- 
siderable interest a letter signed J. Gillaird, and headed 
as above. : 

Having had nearly 30 years’ experience in the various 
departments of an engineering works, I hope I am qualified 
not only to confirm every word written by J. Gillaird, 
but, with your parmission, to add therato. 

A great deal has been said and written lately about 
commercial engineering and workshop management, also 
American, German, and other systems as compared with 
our own, generally greatly to our disadvantage. But, 
before Mr. Gillaird’s letter, scarcely a hint has appeared 
as to a defect which exists in so many of our English 
works—i.é., that so much valuable information is retained 
as private in the general office, instead of being ungrudg- 
a to the various departments really con- 
cerned. 

T hold, although I have not bsen oe gs solely in a 
drawing office for many years, that such office is the life 
and soul, as ib were, of a business, and the general office 
ought to be at its service exactly as Mr. Gillaird sug- 
ge3ts. I would have it distinctly understood that I am 
not attacking individuals, but a defective system. _ 

In England we often find the general office trying to 
manage a business, in which case disorganisation inevit- 
ably results. Also, in this country we often find ‘‘the 
man in the lodge” entirely under the control of the 
general office ; in which case when travellers call, they are 
almost at the mercy of the lodgeman, Callers may or 
may not get an opportunity of explaining what they have 
come about; but even if they do, it is certain that the 
lodgeman will first send them to the general office, and a 
clerk will interview them. The said clerk failing to under- 
stand what they are talking about, the visitor is dismissed 
with a ‘Thank you for calling, but itis nothing in our 
line,” &c. I know it may be said, Why does the manager 
allow this? My answer is that in all probability the 
manager will never know anything about a particular 
traveller having called. To counteract this objectionable 
interference some managers insist upon a note being made 
of every caller, together with his business, name of inter- 
viewer, reply given, &c., being stated, so that he (the 
manager) may know a what is going on. 

Again, every business house is constantly receiving 
mechanical literature—catalogues, pamphlets, tables— 
special circulars of work done and results obtained by 
special tools, &c., and these are often retained in the 
general office, useful matter being thrown into the waste- 

aper basket, or put away and never even looked at again. 

n my experience, nine oubof ten in the general office—all 
good men in their own departments—do not read or look 
at these things, and would not understand them if they 
did, but still they deprive other departments of the value 
of information therein contained. 

There is food for much reflection in what Mr. Gillaird 
says as to retaining information respecting the time occu- 
pied on different jobs. Such information should be 
placed cheerfully at the disposal of the drawing office, 
which it concerns, perhaps, more than any other depart- 
ment; bub my experience has been that the general office 
prefers to deprive the drawing office in particular of such 
information. I know that this is a serious charge to 
make, but most leading draughtsmen can testify as to its 
truth. Whenever the members of the general office step 
outside their own department strictly, confusion, delay, 
and general dissatisfaction are rampant. The foremen 
get across with each other, mistakes are constantly occur- 
ring, the wrong people often get blamed, and the whole 
of an establishment pes coreg I think a great deal 
of this is a sort of legacy from the last lamentable engi- 
neering dispute, during which periods many clerks con- 
stituted themselves foremen (over nobody), and apps 
rently dislike relinquishing office (?), even when capable 
men are back again at their work. 

I do hope this letter will provoke retort, because the 
subject seriously affects the very existence of some of our 
concerns in England. Ib is quite time we wakened up to 
face the fact that our old systems of doing business are 
out of touch with the present day. We have been roused 
up often enough of late. Why do we not, as a nation, 
waken up in reality ? 

In many of the large ‘‘combines” which have recently 
been so successfully (?) arranged what do we find? Why, 
many experienced servants of undisputed ability pushed 
on one side to make room for relatives and friends of the 
directors, quite irrespective of any other qualification. 

Now I have travelled about in different countries, and 
I say that nowhere except in England do we find this 
wretched system to the same extent. 

May I give an illustration? A customer comes to 
England to buy machinery. He is handed over by the 
lodgeman to ‘‘ Jack in office,” who can rub his hands, 
h’m and haw, and, perhaps, give him a glass of wine or 
whiskey, but very little information respecting the point 
really at issue. The customer now goes over to America ; 
he is asked what particular class of machinery he desires 
to see; replies, and is ab once handed over to a superin- 
tendent who can clearly explain the use of even the most 
minute detail of the various machines, give results as to 
production, durability, &c., and, in fact, promptly answer 
every question that is put to him. I am writing from my 
own experience, and am not at all surprised that the 
Americans get so many of our orders. 

Another point: We have in oo many commercial 
travellers whose ability and usefulness are enormously 
curtailed by tho  portifogging interference of some official 
in the general office ; and this department, in my opinion, 
is more to blame than every other department put to- 
gether for loss of orders, cause of disputes with the 
workmen, dissatisfaction and disagreement amongst the 


to their employers. The reason why this defect is not so 

manifest is that the interference, being without autho- 

rity, is so subtle—or the management would not permit 

it for one moment—that when anything wrong is dis- 

covered, the Epes office modestly retires into the 
osition it should never have left, and no one thinks the 
lame can possibly be there. 

In conclusion, I beg to repeat that I am only attacking a 
bad system. Wherever the reverse of the foregoing is ‘‘the 
order of the day,” we find the general office a pleasant 
and convenient source for furnishing information, which is 
its proper function; but whenever it departs from this, it 
and its members become an unmitigated nuisanca and 
add enormously to the difficulties of proper workshop 
management. 

Thanking you in anticipation for the insertion of this 
long letter, and hoping that the subject will receive the 
expression of different views, 

I remain, yours, &c., 
HOopervt. 








DESIGN OF OPEN-WEB STEEL GIRDERS. 
To THe Eprtor or ENGINEERING. 

S1r,—The question of whether the sectional area of 
the bottom booms of open-web girders should be pro- 
cured by ‘‘piling” the plates on the sides of the web- 
plates in a vertical position, as in Fig. 1, or in a hori- 
zontal position, as in Fig. 2, is one on which engineers 
differ, and the writer is desirous of having an expression 
of _—— on the subject. 

The writer adapts the latter method, and the following 
are the advantages he claims for it: 

1. In the building up of the girders in the bridge shops, 
the web-plates being placed in a vertical position, are not 
straight, but are of a wavy description in the former 
method, through not having any lateral resistance, obtained 
in the latter method from the angle-bars and horizontal 

lates; and, on account of this, when the girders are 
oaded, the rivets connecting the web members to the top 
boom are subjected to an additional shearing stress not 
covered by the stresses due to the live and dead loads. 

2. If the girders are of a length less than 90 ft , it is a 
great convenience to have them sent to the site for erec- 


Fig.1 





(7333) 


tion in one piece; and with girders of the former type 
special precautions will be necessary to insure that no 
damage is done in transit. 

3. If the girders require to be launched into position, 
the bottom booms which would be subjected to a com- 
pressive strain would require to be stiffened in the former 
type, which would be unnecessary in the latter. 

4. On account of the vertical plates requiring to be in 
duplicate in the booms in the former type, the weight of 
metal is more than in the latter type. 

The advantages claimed for the former type is that, 
the web being open, no provision requires to be made for 
drainage ; but the writer is of opinion that by having 
drip-holes at intervals in the horizontal plates of the 
latter type, and having the inside of the trough lined in 
the bottom with asphalte, so as to form a water channel 
to lead any water to the drip-holes, there should be no 
tendency to deterioration of the metal by reason of rust. 

The writer is of opinion that the latter type is vastly 
superior to the former. 


Glasgow, April 11, 1902. 


Yours, &e, 





BRITISH AND FOREIGN-BUILT 
LOCOMOTIVES. 
To THe Eprron or ENGINEERING. 

Sir,—I have read with much interest your valuable 
article under the above title on page 480 of your issue of 
April 11, and also a letter by Mr. A. Linton Logan on 
the same subject (see page 486 of the same issue). 
I am all the more interested in that I am personally 
acquainted with Mr. F. Wolley-Dod, President of the 
Conference of Indian Railway Engineers, and served 
under that officer for five years in India, on this very 
work—namely, standardising dimensions of locomotives 
for the 5-ft. 6-in. and metre gauges, and I was mainly 
responsible for the getting out of the drawings, details, 
&c., which are now incorporated in vols. i. to vi. of the 
te aga of the Locomotive Superintendents for 
ndia.” 
The Metre Gauge Railway authorities in India by 
rs re, haamerae classes O, and F’. of the State Railway 
pattern have probably been able to get some way towards 
the universal standardising of details, The adoption of 
these two classes of engines are the outcome of varied and 
long experience, and two better types of locomotives for 
the work each has to perform have probably never been 
designed for any railway. It would be interesting, Sir, 
if you could a engravings of the two latest patterns 
of the O. and F. class engines supplied to the metre gauge 
railways of India and Burma, as probably many of your 
readers have not seen them. ere were ab one time 
about nine classes of metre-gauge locomotives designed, 
and running; but the two above-mentioned are the sur- 
vival of the fittest, and long experience on the road and 
the ye | shed have confirmed this. _ 

Mr. Wolley-Dod refers in his opening address to the 
unnecessarily varied types of locomotives on, I presume, 





different inside foremen, and consequent enormous loss 





the broad gauge railways of India, where, owing partly to 





the amalgamation of various systems, an enormous number 
of different patterns of locomotives have accumulated. 
It is to be regretted that the standard State Railway 
broad gauge type of locomotive was not adhered to, and 
brought up to date, as occasion occurred, steadily adhering, 
however, to the same general design. 

Regarding this multiplicity of patterns, our British 
railways seem to be not much better off, and instead of 
diminishing, they appear to increase. On a railway on 
which I have had occasion to travel somewhat the stand- 
ard express engine was a four-coupled outside cylinder 
leading bogie locomotive. This type had been in use some 
years, and apparently gave every satisfaction ; but on the 
arrival of a new locomotive superintendent, instead of 
the old standard type, which the drivers were accustomed 
to, &c , being adhered to, and brought still more up to 
date, an y same new type is brought in use, thereby 

robably doubling all the patterns and details required to 

kept in stock for these two classes of express engines, 
and apparently for no special ape are the older class 
being able to do the same work alongside of its newer 
comrade. I believe thoroughly as a locomotive engineer 
in up-to-date efficient designs at the lowest possible cost, 
eliminating all unnecessary polish and useless devices ; 
but as a shareholder in one of the large English railways, 
T should like to see that my money is being spent to the 
best advantage, which at present does not seem to be the 


case. 

I hope that these letters will introduce a correspond- 
ence in your valuable paper on this important subject, 
referring to one of our most valuable engineering indus- 
tries in this country. Apologising for trespassing on 
your valuable space, 

T an, faithfully yours, 
F. C. B. Burcess, MI. Mrcu. E. 
London, April 14, 1902. 





STEERING RUDDERLESS SHIPS. 
To THE Eprror or ENGINEERING. 

Sir,—The late accident to the Evruris, whose rudder 
was carried away when her propeller was lost, raised the 
question of the best method of making a temporar 
arrangement for steering under such circumstances. t 
was travelling when I heard of the accident, but on 
arriving in this country I looked up the enclosed letter, 
which I cut from the North China Daily News some ten 
years ago. I believe the system described is original ; 
and I a that the author of the letter has com- 
manded both sailing vessels and steamers, and is well 
qualified to give an opinion. 

Tam, &e., 
G. J. 





PLAN For STEERING RUDDERLESS VESSELS, 
To the Editor of the North China Daily News. 

Sir,—At your request I enclose, for publication, diagrams of my 
method of steering a rudderless steamer, and am confident that 
steamboat men who are accustomed when leaving a wharf or pon- 
toon to cant the bow by backing on a spring, will at once see the 
feasibility of steering by reversing the process. Having tried the 
method successfully, I am of opinion that the largest steamer 
afloat can be steered with s 50 ft. iong, rigged as per plan, the 
diameter of the drag to be increased, if necessary, by pet ses two 
or more spara together. 


("| 
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The above plan represents a vessel 170 ft. long steered with two 
spars, B, 20 ft. long and 1 ft. in diameter, attached to the bows 
with 80 ft. of rope or wire hawser, A, as delineated. To the for- 
ward end of each spar is attached about 60 ft. of ratline, O, and at 
D a man is stationed to haul in or slack away as required. 
No, 1 represents the vessel on a straight course. 
No. 2 is equivalent to hard-a-starboard. 
No. 3 is equivalent to hard-a-port. 

Yours faithfully, 


November 3. Joun P. Roperts, 





BOILER EXPLOSION AT RUNCORN. 
To THe Eprror oF ENGINEERING. 
S1r,—In your issue of January 17, 1902, a correspondent 
signing himself ‘‘ Boilermaker” called attention to the 
absurd theories advanced by some of the expert witnesses 
at the inquiry held at Runcorn relative to the explosion of 
a Bal and Wilcox boiler. ‘‘ Boi ” then pro- 
ceeds to explain what he believes to be the great defect 
of the type of water-tube boiler of which the Babcock and 
Wilcox is a prominent example—viz., capricious circula- 
tion of water in the tubes, ee ea 
Now, a late president of the iété des Ingéniturs 
Civils 4 Paris (Mr. Brull) impressed by the very in- 
different results obtained in an ins tion of 5000 





horse-power of boilers of the Babcock and Wilcox type, 
devised a very ingenious apparatus to determine the 
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amount and direction of water circulation in the tubes of 
such boilers. ‘ 
The results of Mr. Brull’s observations confirm ‘‘ Boiler- 
maker’s” speculations, the flow from the back to the front 
headers being confined exclusively to the very lowest rows 
of tubes ; in all the other rows the flow is inverted, being 
from the front to the back headers! The duty required 
from boilers was light—2 3 1b. per square foot heating 
surface. 
Yours truly, 
Basel, April 9, 1902. C. Br wn. 





NEGATIVE SLIP. 
To THE Epitor OF ENGINEERING. ’ 

Sir,—When I saw “ Perplexed’s” letter in your issue 
of the 14th ult., I looked forward to learning something, 
a3, though I have been designing and making screw 
propellers for over 20 years, I confess Ido not understand 
negative slip. I never met with a case, and have never 
had an opportunity of investigating one; but still I take 
an academic interest in the question. So far, I am 
sorry to say, I am as wise as ever, and I expect “ Per- 
plexed” is in a very similar condition of mind. 

**Goanus,” in your issue of the 21st ult., gives an often 
repeated explanation, and says: ‘‘ But the whole subject 
has been thoroughly thrashed out before,” so there is no 
further help in him. : 

In the same issue ‘‘ Ignoramus ” tries to say something, 
but remains incomprehensible. , 

In your issue of the 4th inst., Captain R. del Arbol 
also seems to wish to convey some idea to your readers ; 
but I, for one, fail to find out what that idea is. Mr. 
S. A. Eskilson, in the same issue, upsets ‘‘Goanus’s” 
theory, and says that negative slip is really due to blade 
thickness and form of blade section ; but when he gets to 
work to explain how, I find myself again left in dee 
waters. He may have some idea in his head, but I submit 
that he fails to express itin his letter. With further refer- 
ence to his letter, by-the-bye, I find that he does Seaton 
an injustice. Onreference to that gentleman’s ‘‘ Manual” 
I read: ‘‘There is, however, much to be learned before 
the exact causes of negative slip are fully understood, 
for, although some ships, from their form, are more prone 
than others to cause negative slip, yet a propeller can be 
fitted which will produce positive slip, and that without 
loss of propelling effect, but, on the contrary, with gain.” 
He then goes on to describe how in H.M.S. Amazon such 
a change of propellers was actually made with consider- 
able benefit. So that this authority practically says: 
‘* Negative slip has not yet been satisfactorily explained.” 

Then in your same issue (that of the 4th inst.) comes 
Mr. Chas. F. A. Fyfe with a long letter, in which he 
mentions two facts now well known—viz., that the pro- 
peller causes acceleration of water still in front of is hy 
its pumping or sucking action, and that the result of this 
action is to increase what Rankine named the ‘‘augmenta- 
tion of resistance.” 7 

Then, reading on, in the hope of learning what all this 
has to do with negative slip, we are met with: ‘‘The 
above theory has nm applied to account for the fact 
that the propeller race may have a greater sternward 
velocity than the screw itself has, and which is always a 
condition of negative slip ;” and, after a few more remarks, 
he cries, ‘‘So much for theory,” being evidently quite 
certain that he has explained the whole matter, and that 
henceforward no one need ever be in the condition of 
‘*Perplexed.” All I can say is, if he has, I had better 
go into the country and devote my attention to “‘ making 
a noise like a turnip,” after the manner of Punch’s lunatic. 
Next, please. 


April 14, 1902, 


Yours truly, ’ 
PERPLEXED No. 2. 





PROPELLER SHAFT BEARINGS. 
To THE Eprror or ENGINEERING. 

Sir,—I have read with interest the paper by Mr. A. 
Scott Younger on “Improvements in Propeller Shaft 
Bearings,” publi: hed in your issne of April 4. The paper 
practically resolves itself into a description of various 
appliances fitted to the stern-tube to enable the propeller 
shaft to run in a bath of oil. The question of improving 
propeller shaft bearings is undoubtedly of great im- 
portance, and for this reason I think it might interest 
your readers to have a description of the Vickers’ 

tent stern-tube appliance, which is nob mentioned in 

{r. Scott Younger’s paper. This appliance has been 
fitted to several vessels, amongst them being three of the 
passenger steamers owned by the Great Western Rail- 
way Company. Of these steamers the s.s. Ibex (a 
twin-screw steamer having 1l-in. shafts, running at 
18 knots at about 145 revolutions), which runs to Jersey, 
had great trouble with the starboard tail shaft owing to 
sand, and on one cccasion it seized. A Vickers’ appliance 
was fitted to this shaft in April, 1901. Since then no 
trouble has been experienced .nd the shaft has not been 
drawn. 

In the drawing it will be seen that the appliance con- 
sists of a floating gland made of brass, in two pieces, and 
filled with fibrous discs. The gland works in a brass box, 
made in four pieces, so that it can be fitted on the shaft 
without removing the propeller. The guard ring is fitted 
behind the box, and between the ring and the box oil- 
proof rubber and elastic felt discs are jammed, which rub 
on the shaft. The whole of the appliance is held up to 
the stern-tube by bolts adjusted from the outside. There 
are the usual means of supplying oil to the tube. 

The floating gland is a good enough fit to revolve with 


the shaft ; but when the engine is reversed, if there is an 
slackness in the thrust-block, the shaft can move throug 
the gland without tearing it away ; also, owing to the con- 
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struction of the box, the floating gland and shaft have 
free lateral play. : 
The oil consumption with this appliances is found in 
practice to be very small. 
Yours faithfully, 
Sunderland, April 8, 1902. F. A. WILLcox. 





UNIVERSITY COLLEGE, LONDON: FUND 
FOR THE ENDOWMENT OF UNIVERSITY 
EDUCATION AND RESEARCH. 

To THe Eprror or ENGINEERING. 

Sir,—May I ask for space in your columns to call 
public attention to the appeal now issued by Universit 
College for funds in aid of higher education and researc 
in London ? 

By the new. statutes of the University of London a 
teaching university has been created. It is impossible, 
however, for the university to exercise its proper func- 
tions with regard to teaching and research until it has 
capital funds and adequate buildings at its disposal. The 
— of the Imperial Institute allocated to the university 

loes not more than suffice for the purposes of examina- 
tion and secretariat. 

University College, London, has from its foundation, 
seventy-five years ago, been a seat of university educa- 
tion and research. Its pasty output of original work is 
not exceeded by that of any university in the land. Its 
buildings, freehold land, and endowments represent a 
capital value of at least 800,000/., and its present accom- 
modation could be trebled by the extension of the build- 
~~ in its own grounds. It is evident, therefore, that the 
policy of verge ooney nS the college in the university is 
an important step in building up the Greater London 
University on existing institutions. 

In order to aid the policy of incorporation the Drapers’ 
ag ng. have offered 30,0007. to the University ; and 
for the same aac a former student has offered an 

ual sum to University College. 

ut these sums are quite insufficient. A further sum of 

110,000. is required in order to free the whole of the 

existing college buildings for university purposes and 

render incorporation possible. 

Much larger sums, amounting in all (including the 
110,000/. already mentioned) to over a million, are neces- 
sary in order to perfect and complete the college and to 
render incorporation fruitful by placing at the disposal of 
the university funds sufficient to complete the college 
equipment for higher teaching and research. The esti- 
mated sums may be divided as follows: 

(a) 250,000. for completing the college buildings, thus 
providing adequate accommodation for teaching and 
research in such important departments as modern lan- 
guages, chemistry in all its branches, geology, physiology, 
botany, engineering in all its branches, advanced medical 
studies, &c. 

(b) An annual income of 6000/. a year, or a capital sum 
of 200,000/., for departmental expenses, including mainten- 
ance of laboratories, libraries, &c. 

(c) A yearly sum of 20,000/., or a capital sum of 
700,000/., for the endowment of existing unendowed 
chairs, and for the foundation of additional professorships 
and lectureships. 

_ The great need of our country at the present time is an 

increase in the eupply of men with trained brains, men 

who will act as ers in the world of thought and of 

















affairs and in the struggle for mastery over the forces of 
Nature. The recent industrial development of Germany 
and the growing ascendency of America are largely due 
to the recognition of this fact, and to the provision by the 
State or by private individuals of the necessary means— 
of universities well equipped with laboratories and well 
—— with endowments. 

earnestly appeal, therefore, to everyone who has the 
interests of his city and country abt heart to help in thus 
developing the University of London, so that it may be 
wortby of the capital and a fruitful source of power to 
the ——. ‘ 

A public meeting has been arranged to take place in 
support of the scheme at the Mansion House on May 9, 
and the Lord Mayor has kindly consented to preside. 

A detailed statement of the needs of University College, 
London, with some account of its gga history, and 
the part it has already played in the increase of know- 
ledge bas been drawn up in ial of the appeal, and 
may be had on application to the Secretary at the College. 

A list of the Apoee Committee is enclosed. 

Donations and subscriptions should be sent to the 
treasurer, Sir R. Farrant, at the College. 

I have the honour to be, 
Your obedient servant, 
aad (Signed) Rray, President. 
University College, Gower-street, London, W.C , 
‘April 11, 1902. 





THE SCOTT-ELLIOT FURNACE 
’ EQUIPMENT. 
To THE EprTor oF ENGINEERING. 

Srr,—Referring to your article in the current issue, 
es 484 and 485, on the Scott-Elliot furnace equipment, 
and to the tests which are given in this article, we think 
it only fair to our clients—Messrs. Pryce Jones, Limited, 
of Newtown, North Wales—to say that the tests given as 
being made at Newtown, N.W., were made on one of the 
boilers of their electrical generating station. This in- 
stallation has been put in to our specifications and under 

our superintendence. 

Faithfully yours, 
BuRSTALL AND MONKHOUSE. 

14, Old Queen-street, Westminster, S.W. April 16, 1902. 





Tue New VoLumks oF THE ‘“ ENcYCLOPEDIA BRITAN* 
NICA.”—We understand that, within a few weeks, the first 
of the new volumes of the ‘Encyclopedia Britannica” 
will ke published jointly by Messrs. A. and C. Black and 
the Times. Soon after the Times issued its reprint of the 
ninth edition, the project of publishing additional volumes 
was announced; and we are informed that this plan has 
been carried out in such a manner that the new publica- 
tion will not only complete and bring up to date the ninth 
edition, thus fcrming in combination with the existing 
volumes the tenth edition of the ‘‘ Encyclopedia Britan- 
nica,” but will also constitute a distinctive and indepen- 
dent library of reference, dealing with recent history, and 
recent ess in all departments of knowledge. The 
editors in chief are Sir Donald Mackenzie Wallace, Presi- 
dent Hadley, of Yale University, and Mr. Hugh Chis- 
holm. The contents will include more than 10,000 
articles by more than 1000 contributors, 150 full-page 
plates, 125 coloured maps, and 2300 other illustrations, 
eleven volumes in all. e volumes will be published at, 
approximately, monthly intervals, 
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INDUSTRIAL NOTES. 


TuE important judgment of Mr. Justice Walton, 
on the question of trade union liability, somewhat 
complicates the questions raised in the Taff Vale and 
some other cases. The case before the Glamorgan 
Assizes, at Cardiff, was that of James Gibbin v. the 
Amalgamated Labourers’ Union of Great Britain and 
Ireland. The plaintiff, James Gibbin, was formerly 
a member and officer of the defendant union, but was 
accused of withholding moneys belonging to the union. 
Oa this account he was prosecuted by members of the 
union and its officers. In the action brought by the 
plaintiff he alleged that the union, together with its 
general secretary, Mr. Williams, and the Newport 
district secretary, Mr. Toomey, unlawfully conspired 
and procured certain persons, who had entered into 
contracts to employ him, to break their contracts ; 
and farther, that they had induced certain persons not 
to enter into contracts with him. He alleged that 
the defendants conspired to induce, and had induced, 
certain workmen in the same employment ashim:elf (the 
plaintiff) to refuse to work with him, and to threatea 
to leave such employment if he continued in the em- 
ployment. The main facts were not really disputed, 
either as regards the conduct of the plaintiff, or the 
action of the defendants in the action. The plaintiff 
claimed 500/. as damages. The trial lasted five days, 


and in the end, certain questions being left to the 
jury, they found a verdict for the plaintiff, and awarded 
n raised 
his was 


him 1007. Counsel for the defendants thereu 
the question of the union’s liability. 








specially argued before the Judge on a subsequent day, 
and on April 8 the Judge delivered an elaborate 
judgment upon this point. The decision is a most 
important one upon what is now called trade union 
law. 

Mr. Justice Walton, after recapitulating the facts of 
the case, said it would ba convenient to remember the 
precise position of the union. He proceeded to point out 
that a trade union was a collective name for a number 
of persons acting in concert, and that if such persons 
committed a wrong, the person injured thereby could 
maintain an action against them. The action could be 
brought against the persons individually, in their collec- 
tivename. Sofar, this is on the lines of the Taff Vale case 
—the right of suing a union., The Judge proceeded to 
point out that the union had specific objects, those 
objects being defined and expressed by the rules of the 
association. So long as the officials and members 
were acting for the union, within the limits of their 
authority, they were agents of theunion, The learned 
Judge pho minutely examined and commented upon 
the rules of the union, in which he discovered no 
authority for acting unlawfully. His view was that 
the action taken by the general secretary was vindic- 
tive as against the plaintiff, and that the rules did not 
warrant any such vindictive action. The judgment 
was, therefore, against Williams, the general secretary, 
but not against the union, nor against Toomey, the 
local district secretary for Newport. The plaintiff 
was entitled to costs against Williams, but not against 
Toomey or the union. The plaintiff therefore has to 
pay the costs incurred as against the union and 








Toomey, and to repay the amount which he admitted 
was due to the union—namely, The question of 
liability is therefore complicated to this extent: that 
in an action against a trade union it must be shown 
that the rules sanctioned any unlawful act ; that the 
officials were guilty of that act as agents; and that 
such act, if committed, was authorised by the rules of 
the union. The effect will be to increase the costli- 
ness of litigation, and to, in a sense, penalise the 
officials of the union if excess of action is proven. 
But this increased responsibility may invoke greater 
prudence. 





The American Federationist for the current month 
maintains its high standard of excellence as a labour 
journal, It is strange that British workmen have 
fallen behind in their journalistic endeavours to repre- 
sent the essential principles of a true progressive 
labour policy, while their American cousins are show- 
ing the way by precept and example. One reason is 
given by the general secretary of one of the largest 
and best trade unions in this country, in a letter just 
to hand, thus: ‘‘ We have in our midst to-day a shine 
who are continually looking to the moon, and wanting 
to get there.” The American workmen, on the con- 
trary, are alive to the urgency for practical methods, 
for measures to meet present emergencies ; hence they 
score, while British workmen wander in the mazes of 
uncertainty. The Federationist comments upon a 
measure now before the Legislature which it describes 
as ‘‘ anti-injunction legislation,” its object being to 
limit the power of the Courts to restrain action which 
after all may prove to be lawful. It repudiates the 
idea that the *‘ Hoar Bill,” as it is called, would in 
any sense or way ‘‘encourage physical force, threats 
of violence, or improper interference with the rights 
ofemployers.” It continues : ‘‘ Nothing that is really 
wrong or immoral would be rendered legal by the Hoar 
measure, for nothing of this sort is permitted to indi- 
viduals,” The Federationist contains numerous reports 
from most of the great centres of industry in the 
United States, in all the chief branches of industry. 
A Bill for restricting the hours of labour to eight per 
day in all branches of Government work, whether done 
by or for the Government, by contract, sub-contract, 
or otherwise is before the Legislature. It is reported 
that the measure will be commended by the com- 
mittee to whom the Bill was referred. 


The London Trades and Labour Gazette publishes 
in this month’s issue a ‘‘ Manifesto of the London 
Trades Conncil on Trade Union Representation 
upon Public Bodies.” It asserts that ‘‘the old 
methods of conducting the trade union movement 
have been undermined by recent decisions in the 
Law Courts and the House of Lords.” The 
Council declares that hitherto representation has 
been fought on political lines, and that the hopeless 
divisions on —- questions renders this method 
ineffective. It is now proposed to fight on trade union 
lines wholly, quite irrespective of the candidate’s 
sag Trade councils are suggested as the centres 
rom which to work and organise, educate, and pro- 
mote discussion, and ultimately the central body in 
each locality to initiate and control the operations of 
the new body for representative purposes. Brief re- 
ports are given of meetings of various provincial trade 
councils, Glasgow dealt with the recent strike of the 
‘* street cleaners,” as to which there was some di- 
vergence of opinion ; the Council declined to promote a 
May Day celebration, and entered a protest against two 
days’ holiday at the Coronation. The Southampton 
Council have been memorialising the town council on 
the subject of corporation contracts, rates of wages, 
piecework, sub-contracting, &c. The Brighton Council 
had before it the question of education, the recent 
decisions in the Courts on trade union law, and the 
question of labourrepresentation. There are also reports 
from Germany, France, Italy, Denmark, and Sweden, 
under the title of ‘‘ International Labour News.” 
These notes are the best of the kind yet given, and seem 
to be written by one conversant with labour move- 
ments on the Continent of Europe. Various other 
matters are dealt with from a labour standpoint in 
series of brief paragraphs, 





The report of the Friendly Society of Ironfounders 
for the current month states that the figures in the 
returos indicate a slight improvement in trade, there 
being a decrease of 212 on donation benefit, or an all- 
round decrease of 240 in the number of unemployed. 
It says that there is a general disposition to take a 
brighter view of the outlook. New orders are being 
booked, but not of sufficient weight to replace exist- 
ing contracts nearing completion. A list of some new 
naval contracts is given. The total number on the 
funds was 3131—previous month, 3371—decrease, 240, 
Of those 1442 were on donation benefit—decrease, 212 ; 
on sick benefit, 503—decrease, 41 ; on superannuation 
benefit, 1006—increase, 14 ; otherwise unemployed, 172 
—decrease, 2; on dispute, 8—increase, 1. The weekly 
expenditure was 1017/. 6s., or 1s. 14d. per member 
per week. The balance in hand is reduced by 
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22731. 13s. 1d., and now stands at 99,415/. 11s. 6d., 
as compared with 106,196/. 15s. a year ago. e 
returns from branches as to the state of trade are by 
no means so bright as they were a year ago. In only 
six places is trade said to be very good, and good in 
only 17 places. In 79 places, with an aggregate of 
9628 members, trade was reported to be from good to 
slack and dull, as compared with 74 places, with 8124 
members, last month. This is a slight improvement. 
But in 48 places, with 8691 members, the returns 
describe trade as from very slack to very bad, as com- 
pared with 53 places, with 10,122 members, last 
month. The figures are at least hopeful in com- 
parison. The financial position is such that the 
council advise a levy of 6d. per week, raising the 
contributions to 2s, 6d. per week for a time, so as to 
check the downward tendency in the balance in hand. 
The decrease is not such as to empower the council to 
raise the contributions under the rules, but they deem 
it expedient to take the votes of the members upon 
the subject. The members are reminded that 20,848/. 
0g exclusively to the Superannuation Reserve 
und. 





The report of the Amalgamated Society of Carpenters 
and Joiners states that there is more difficulty than 
usual at this time of the year in getting employment 
for those unemployed. It goes on to say that this 
cannot be attributed to the severe winter, and that 
therefore there must be other causes for the depression 
in trade. In Australasia work is fairly plentiful 
generally, for out of over 2000 members only 48 are 
unemployed, 18 of whom are in one district—Mel- 
bourne. Work is indeed so good that the men are 
moving for higher wages, the rates now ranging 
from Is, to ls. 10$d. per hour. The working hours 
are 48 per week in all districts. In South Africa, 
the Johannesburg and Pretoria branches are being re- 
organised. The increased demand for labour is attract- 
ing men from all parts, so that there is a fear lest a 
large influx of labour will reduce wages. In the 
United States the weather has been unusually severe, 
so that large numbers have been rendered wags mn: 
idle; but the prospects of good trade are general. 
There is at present some friction between the American 
Union and the Amalgamated Society. In New York 
the United Brotherhood of Carpenters induced a con- 
tractor to dismiss 120 members of the British union, 
but offered to admit them into the Brotherhood, This 
the dismissed men refused. The whole of the other 
New York trades resented the arbitrary action of the 
American union, and called out 2000 men in conse- 
quence, Trade disputes in the United Kingdom have 
taken a more favourable turn in several districts ; but 
in 26 places there are still disputes, though in some 
instances only one or two firms are affected. The 
total number of unemployed on donation benefit was 
2541; on sick benefit, 1578; and on superannuation 
benefit, 1148. The total membership at date was 
67,877. The Admiralty, in reply to a letter of the 
council as to rates of wages paid in His Majesty’s 
Dockyards, state that the Lords are not prepared to 
discuss rates of wages with the union. 





The report of the Associated Ironmoulders of Scot- 
land states that there is not any improvement in the 
state of trade. The list of unemployed members was 
about the same as in the previous month. There was a 
decrease in the number of members on idle benefit, but 
an increase of unemployed out of benefit, the two being 
nearly equal. The income was 2053/. 5s. 10d., the 
expenditure 2184/. 16s. 10d., showing a decrease of 
1311. 10a. ld. As regards the request of the union 
for the restoration of the reduction in wages, the secre- 
tary of the Scottish Employers’ Federation of Iron- 
founders wrote to say that the demand ior a restitu- 
tion of wages could not be granted, and that the whole 
question is now closed so far as the federation is con- 
cerned. The matter has now been put to the vote of 
the members as to whether they will take measures to 
enforce the demand, or leave it an open question to be 
re-taken up at any convenient time. The result of the 
voting will be given in the next monthly report. A 
list is given of the superannuation benefit paid to some 
members recently deceased, some of whom had drawn 
from 348/. to 364/. 


The Durham Miners’ Asscciation’s monthly circular 
deals with the debates in the House of Commons; one, 
the Mines’ Eight-Hours Bill, the other, the Mines Acts 
Amendment Act. Mr. John Wilson, M.P., points out 
that the attitude of the two great northern unions was 
due to differences and peculiarities of working in the 
various districts. His plea for local option of legis- 
lation is invoked. This is the attitude of the Northum- 
berland men as well as the Durham men. But as a 
matter of principle, they regard legislative interference 
as bad, unnecessary, and likely to be injurious to the 
working miners. 








Up to the last moment before the quarterly meetings 
there was a kind of hope in the Wolverhampton dis- 
trict that some further concessions in the rates would 





be made, but there was no substantial ground for the 
desire. Unmarked iron had been weakening in price 
for some time, and only the best makers, it was alleged, 
were able to secure full rates. Buying was irregular, 
the quantities small, and the prices below quotations. 
But consumers’ stocks were low, and makers both of 
marked and unmarked iron looked forward to some 
heavy bookings. Sheets had gone back in price, but 
tube-strip was in good demand at full rates. Steel- 
makers have had good inquiry for billets, bars, girders, 
and plates. There is little real change in the position 
of the engineering and allied trades. Insome branches 
there has been a quietening down, but employment 
generally has been fairly good in most departments, 
although not so pressing as it was. In the hardware 
industries there are variations in activity ; in some 
branches there has been slackness ; others report trade 
as moderate, some fair, others good. Some uncer- 
tainty seems to prevail in some quarters, which keeps 
things quiet. 





In the Birmingham district the general tone of the 
iron market is described as slack. The expectation 
that a reduction of prices would be proclaimed at the 
general meetings has not been realised. Manufac- 
turers declare that, with the price of fuel as it is, they 
cannot afford to make concessions. The output of pig 
iron is less than the demand ; hence prices are firm. 
Bars keep up to the standard rates, but unmarked 
bars show a further weakness. Hoop and gas-strip are 
firm in price. There is a good demand for steel, 
especially for structural purposes. The engineering and 
allied branches continue about the same—not greatly 

ressed, The other iron, steel, and metal-using 
industries vary, but on the whole there is not any 
material depression, 





Reports from the chief engineering centres of Lanca- 
shire state that in some branches there is a general 
lessening of new work giving out, and the returns of 
trade union branches show an increasing number of 
unemployed ; but for the most part the larger estab- 
lishments are still kept fairly well engaged upon work 
in hand, and in one or two important branches activity 
is being well maintained, All sections of electrical 
engineering are fully supplied with work ; locomotive 
and railway carriage builders have sufficient to keep 
them well employed for some time to come, and boiler- 
makers are mostly well engaged. On the other hand, 
ironfounders are somewhat slack ; this would indicate 
a lessening of engineering work in the near future, 
Machine-tool makers, except in some special depart- 
ments, complain that new orders are not coming for- 
ward freely to replace the orders running out; while 
general engineers complain of slackness in many dis- 
tricts. There is no material improvemeat in the 
textile-machine-making branches, A stronger tone 
has characterised the iron trades, with a hardening of 
— but there has not been any large increase of 

usiness in the market. There is continued improve- 
ment in the steel trade, with prices firm. 





Mr. W. Abraham, M.P., states that, as a result of 
his visit to the United States, he has changed his 
opinion as to the increased use of machinery and 
labour-saving appliances. He believes that the policy 
of opposition to the introduction of such, into mining 
and all other industries, is short-sighted, and ought 
not to continue. That is gratifying, so far. His 
candour is commendable. But the chief labour leaders, 
whose work began 50 years ago, had, as a general rule, 
taken up that position as the rightful one, and tried 
their best to convert the rank and file to the same 
opinion. But British workmen are slow to learn, and 
it seems some of their leaders are also. The one great 
curse of trade unionism has been opposition to ma- 
chinery. : 





The dispute in the glass trade in the Stourbridge 
district is more than usually lamentable. The em- 
ployés in the firm regret the attitude they have had to 
assume, for they say that the employers are the best 
in the trade. employers, on the other hand, pa 
a high compliment to their hands. It is of the 
union, as such, that they complain. There is obviously 
something wrong that requires to be righted in such a 
case. The glass trades have long been in a depressed 
condition, therefore employers and employed ought to 
negotiate some way out of the difficulty. 


The Britannia metal trades of Sheffield have a dis- 
ute on as toapprentices. It isa matter of restriction. 
he men impose terms and conditions which employers 

oppose. Some concessions have been offered, so that 
possibly a settlement may be effected. 








deal of unrest in France at the 
e new law fixing the hours of labour 


There is a 
present time. 
at 10§ per day does not give satisfaction. 
numerous, many industries being involved. Employers 
refuse to continue old rates of wages for reduced hours, 


At the Limoges porcelain works some 10,000 men are on 


Strikes are | ‘py, 





strike ; at Rheims, 700; while the millers at Aubereas 
are on strike ; at Epinal and Roubaix strikes continue, 


Belgium is the scene of rioting and outrage, but for 
the most part the movement is political rather than 
industrial. But the declaration of a general strike 
brings labour into the arena; not wisely, but disas- 
trously. At the coal mines in Central Belgium some 
2500 are on strike on labour questions only. Some 
sad scenes are reported from Brussels and other chief 
centres. 








The strike movement in Northern Italy, among the 
rural labourers, has nearly collapsed. Last year the 
labour leagues were almost uniformly victorious ; now 
the employers have succeeded. But the condition of 
the labourers is still very sad indeed, 





THE NAVIPENDULUM. 


The Navipendular Method of Experiments, as Applied to 
Some Warships of Different Classes.* 
By Captain G. Russo, he Architect, Royal Italian 
avy. 

Art the spring meeting of 1900 I had the honour of reading 
before this Institution a paper on an experimental method 
of ascertaining the rolling of ships on waves. In a 
branch of naval architecture illustrated by such splendid 
theories and elaborate investigations as those connected 
with the names of Mr. W. and Mr. R. E. Froude, Mons. 
L. E. Bertin, Sir W. H. White, Mr. P. H. Watts, Cap. 
tain Kriloff, and many others, the object of that paper 
was to show how the problem of rolling among waves 
could have a simple and expeditious solution, if trans- 
ferred from the field of analytical or graphic research 
into the experimental field, by a process founded on the 
great principle of mechanical similitude. 

That paper indicated the principles on which I had 
based my method of research, described the construction 
of the navipendulum, and the details of the apparatus 
for producing the effects of wave motion, and further 
showed the results of certain ape een on, 
which were such as to confirm the reliance to placed 
on the whole method. 

A short time afterwards my apparatus was temporarily 
erected at the Italian Ministry of Marine in Rome, where 
I am occupied with my official duties, and where I have 
had an a ee of carrying out a great number of 
navipend experiments. In response to the invitation 
to contribute some further results of experiments, I have 
collected and put in order the results obtained in com- 
parative tests of the rolling of certain battleships. To brin 
these results before the Institution forms the princip: 
object of this paper. have, ides, the honour of 
showing the apparatus used in my experiments, and I 
am thus enabled to show in a practical way how the 
experiments are made. 

n spite of my keen desire to submit to the examination 
and discussion of the Institution an apparatus which in 
prs | has come into use to furnish data in the designin 
of ships, which could otherwise only be obtained wit 
the test difficulty, I might still, ger not have 
decided to do so had it not been for the kindly interest 
taken in the matter by our Vice-President, Mr. A. F. 
Yarrow, who, having been present at some experiments 
in Rome, encou me in every way to bring it to this 
meeting. I feel it therefore my duty to take this oppor- 
tunity of thanking him, and at the same time to thank 
the Secretary, who has been good enough to take charge 
of everything connected with the reception of the appa- 
rabus, and the necessary preparation for its working. I 
have finally to offer special thanks to his Excellency the 
Italian Minister of Marine, Vice-Admiral Morin, who, 
having heard of the matter, kindly allowed this appa- 
ratus, destined for the use of the Royal Italian Navy, to 
be temporarily taken out of Italy. 


I.—NorTEs ON THE MetTHop oF Maxine NavIPENDULAR 
EXPERIMENTS. 

I will begin by a few brief notes on the method of 
making navipendular experiments, for the better under- 
standing of those of the members who care to examine 
the apparatus, and who have not before them my preced- 
ing paper. 

fh e mechanical system by which the rolling move- 
ment of ships amongst waves is reproduced on a small 
scale there are two pee fey One represents the 
vessel, and consists of a pendulum of a special shape, to 
which I have given the name “ Navipendulum” ; the 


Y | other represents the waves, and consists of an apparatus 


capable of causing on the navipendulum the same effects 
which the waves, assumed to be regular and of trochoidal 
form, produce on the real vessel. 


A navipendulum (Fig. 1), arranged to re t a given 
ship, is so made as to on 6 aad onl, the 
geometrical and mechanical —— of the correspond- 
ing ship which are in in her rolling motion. The 
form of the lirie b b, which determines the swinging of 
the pendulum oon a surface, de on the 
shape of the hull of the ship; it is a line lel to the 


line of the centres of buoyancy, but passing very close 
to the centre of gravity. centre of curvature M of 
the line b b on its middle corresponds to the meta- 
centre. The two weights W, W are so arranged that the 
centre of gravity G of the navipendulum occupies, in 
respect to the line } b and to the point M, a tion 
suceapending ! that — centre ML —_ of ti - ship. 
@ distance between points represents, on & 
reduced scale, the distance between the metacentre and 


* Paper read before the Institution of Naval Architects, 
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the centre of gravity of the ship, or, in other words, the 
metacentric height. The position of the weights W, W, 
besides being governed by the condition that the centre 
of gravity shall be in the desired spot, is also governed 
by another condition—namely, that the moment of 
inertia of the navipendulum should correspond, in the 
due ratio of similitude, to that of the ship. This second 
condition is fulfilled when the period of oscillation of the 
navipendulum corresponds to that of the _~ To be 
precise, if the ratio of similitude for the linear dimensions 
of the ship and the navipendulum be 4, then, in order to 
satisfy the general law of similitude, it is necessary that 
the ratio of the time should be A X. : 

Besides fulfilling the above conditions, the navi- 
pendulum, to correspond to the ship, must meet, in its 
oscillations, resistances corresponding to those which the 
ship meets in water when it oscillates; artificial resist- 
ances must therefore be brought in, and brought, in in 
such a manner that the loss of amplitude in each oscil- 
lation will be the same for the navipendulum as for the 
ship ; in other words, the navipendulum must have the 
same curve of extinction as the ship. By curve of ex- 
tinction I mean a curve which has for its abscises the 
numbers of successive swings, and for ordinates their 
amplitudes. The means adopted to obtain this consist of 
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the addition of a block of wood D, and a leather strap 

C stretched above it. The shape of the surface mm of 
the block D is determined in quite a practical way, by 
successive experiments, according to a process of trial 
and error; the tension of the belt is regulated by a 
stretcher and by adynamometer. A direct verification, 
done before proceeding to make a series of experiments, 
by getting a curve of decreasing amplitudes, allows one 
to correct, if necessary, the tension of the belt, so as to 
obtain the exact curve desired. 

As is seen, the curve of extinction is one of the data of 
the problem. If we are treating of a ship already exist- 
ing, it ay be the result of a rolling experiment. If, on 
the other hand, we are investigating the properties of a 
vessel still at the stage of design, or if, in an existing 
vessel, we wish to study the effect of alterations of the 
period, or the effect of additional resistances, then the 
curve of extinction is obtained from a model and tank ex- 
periment in calm water. , ; ; 

Having arranged the navipendulum as described, its 
rolling on the plate L L, fixed horizontally, corresponds 
with all desirable approximation to the rolling of the 
vessel in still water. 

The inclinations of the navipendulum are transmitted 
to a registering apparatus by means of a system of articu- 
lated pieces, so designed as not to affect the free oscilla- 
tion of the navipendulum, and only bringing in very slight 
resistances. 

Passing now to the wave-motion apparatus ; ib has its 
characteristic feature in the cinematic law of the move- 
ment given to the plate L L (Fig. 1, above), on which the 
navipendulum rests. Such a motion corresponds, on a 
reduced scale, to that of a stp of the surface of the 
wave, considered as trochoidal ; or, in other words, corre- 
sponds to the motion assumed by a raft put to float on 
the wave we are considering. 

In Fig. 2 (page 522) a series of waves are represented, 
corresponding to successive positions of the same wave 
WW. Let us suppose that the wave is moving from left to 
right, and consider a limited portion of its surface, or, which 
means the same thing, a little floating raft. The black 
lines represent the agenesis of the little raft at the pass- 
ing of the waves. Its movement is determined solely by 
three conditions ; (a) its middle point moves at a uniform 
rate along a circumference, whose diameter H equals the 
height of the wave; (b) the normal to the — rafh, 
elevated through its centre, is constantly direc to a 
point P, which lies on the vertical of the centre O of 
rotation, at a distance from this O P = Da? L being the 
length of the wave from crest to crest; (c) the time em- 
ployed in the rotation is equal to the period T’ of the 


wave. 
Now this little raft may be easily supposed to be freed 





from the action of the liquid surrounding it, and put in 
motion, under identical conditions, by a specially designed 
mechanical means. I will also be easily understood that 
this raft, with its motion, can be represented on a small 
scale. Here also, as for the navipendulum, the law of 
mechanical similitude holds good, and, if the ratio of 
similitude is \ for lengths, it must be VA for time. 

In the apparatus, a motion of this kind is given to 
the plate L (Figs. 1 and 2) on which the navi- 
pendulum rolls, and which constitutes the essential 
part of the whole mechanism. I need nob repeat here 
the mechanical constitution of the a EE I will 
limit myself to recalling that the plate L L is supported 
by a rotating arm O M; the normal M P to the wave 
surface, or to the plate, is materially represented by a rod 
M M’ (Fig. 2), acting as a | Aap lever to regulate the 
inclinations of the plate. his rod, by means of a pivot- 
ing situated in M’, is made to pass constantly through 
the extreme point M’ of a rotating arm O’ M’, which, in 
its uniform rotation about the — O’", keeps constantly 
parallel tothe arm O M. A glance at the apparatus, or 
at the engraving (Fig. 4, page 519), allows the pieces 
which in Fig. 2 are represented by the lines L L, 
O'M’ M’, to be easily recognised. e 

In order to set the apparatus to represent, with a given 
scale of a A, @ given wave of the length L, height H, 
and period T’, the following conditions must be fulfilled : 


(a) the length of the arm O M is to be = Zz ; (0) the 


soc 2700’ 
length of the arm 0’ Mr is tobe = 0 M(1 - “~ se 


may be easily verified; (c) the period, or the time of 
revolution, must be = / \ T’. 

It is important to point out that in the same way as 
the period T’ of the wave is a function of the length L, 
so equally the rotatory speed of the apparatus must be 
regu as a function of the lengths assigned to the arms 
OM, O’M’. Daring the experiments this speed must 
kept steadily uniform ; for this purpose a Valessie indi- 
cator has been set, insuring the strictest regulation of the 
motion. The keys of this instrument having been suit- 
ably arranged, according to the required number of 
revolutions of the apparatus, the hand of a special clock 
must be seen to be at rest; otherwise ib shows some 
motion forwards or backwards, thus indicating that the 
speed of the machine must be increased or decreased. 

The apparatus is run by an electric motor ; when motive 
power is supplied by a battery of cells (as it has been in 
all my experiments) the motion is very regular by itself. 
The number of revolutions may be made to vary from 10 
to77a minute. The required pe is obtained by means 
of a pair of stepped cones of pulleys, and by electric 





resistances introduced ; besides this, there is a gradu 
electric resistance under the control of the assistant ob- 
serving the indicator, who is thus enabled to correct the 
small fluctuations of speed, which otherwise could take 
lace. To insure greater regularity of the motion, 
ance weights are employed in connection with the 
three principal axles of the machine, 

The recording apparatus, besides registering the oscil- 
lations of the navipendulum, registers also the oscillations 
of the normal to the wave with respect to the vertical. 
By this means one is enabled to verify, after the experi- 
ment, whether the prearranged speed has been exactly 
maintained. In the meantime ascale of time in seconds 
is —- The resulting diagram is of the form shown 
in Fig. 3. 

The recording apparatus is supported by some parts of 
the machine, which make it accompany the rolling plate 
in its rotation. The motion of the recording apparatus 
only differs from the motion of the plate in that ib remains 
always upright; thus the registered angles of inclination, 
both of the navipendulum and of the normal to the 
wave, are referred to the vertical. : 

In proceeding to experiment, the navipendulum is 
arranged to represent a given ship on a given scale, and 
the apparatus is so disposed as to represent, in the iden- 
tical scale, waves of given lengths and heights. Fora 
certain time after the apparatus is started, and until the 
right speed is reached, we have a period of a 
motion during which the navipendulum cannot be aban- 
doned without a danger of displacing itself or sliding 
along the sustaining plate, owing to the fact that its own 
weight and the centrifugal force do not give a resultant 
ab right angles with the said plate. hen the right 
speed is reached, which is shown by the Valessie indi- 
cator, the apparent weight of the navipendulum, as well 
as of any other object placed at the middle point of the 
plate, is directed perpendicularly to this; from that 
moment the navipendulum can abandoned to free 


oscillation without the danger of any sliding. In the 
same way the ship floating on a swell has no tendency 
to slide along the slope of the wave. A round body put 


on the plate of the apparatus remains steady, no matter 
how great the slope of the plate may be, thus demon- 
strating in an evident manner the most characteristic 
property of the wave motion. e 

e navipendulum may be abandoned to free oscilla- 
tion, upright or inclined, with or without an initial 
pong speed. For reasons that will be explained here- 
after, 1 follow the practice of leaving the navipendulum 
stationary and upright on the crest of the wave. Then a 
series of oscillations begins, with amplitudes successively 
increasing and decreasing at nearly equal intervals of 
time ; the maximum amplitudes reached go on succes- 
sively d i the minimum amplitudes increas- 


» ani 
ing, until the Stace disappear altogether, and the 
navipendulum falls into the uniform rolling known under 
the name of forced oscillation. 

During the forced rolling any alteration in the regular 
motion of the apparatus or of the navipendulum, such as 





would be due to 8 momentary variation in the 
light shock against the navipendulum, is enough to alter 
the regularity of the rolling, and to originate a reproduc- 
tion of the phases of maximum and minimum amplitudes, 
followed, after some time, by the return to the conditions 
of forced rolling. 

The mechanical similitude between the motion of the 
plate and that of the water in wave motion may be de- 
monstrated by means of a direct experiment, which brings 
out clearly the peculiar properties of the trochoidal wave. 
We connect with the plate a glass containing water, with 
its brim parallel to the surface of the plate. When the 
apparatus is in motion, if we cause the level of the water 
to rise up to the brim, the water does not overflow, no 
matter how great the ~— the represented wave may 
be. Anyone observing this experiment may imagine the 
liquid to be a small part of a real ~~ e glass itself 
forming part of the wave, and having the same specific 
gravity as the water, so as to be exactly supported inside 
the liquid, and one may imagine a swell to con- 
tinually before his eyes with a period equal to that of the 
revolution of the apparatus. Such a supposition explains 


ora 


O M, | the reason for which the level of the water follows, with- 


out any overflowing, all the inclinations alternately given 
to the glass to the right and left; and, so far, the well- 
defined movement, depending on the connection of the 
glass with the apparatus, offers a demonstration of the 
laws to which the masses of water constituting a real 
wave are subjected. — 

Other demonstrative experiments could be made with 
navipendulums to show practically, for instance, the 
effects of synchronism between ship and wave, the 
different behaviour on the same wave of two ships, one 
pms stiff and stable, the other having a very small 
stability. 

For instructive purposes, experiments of this kind 
could be shown in schoels, employing apparatus much 
smaller and more simplified in respect to the actual me- 
chanism, which has constructed for a different 
object—that is, for obtaining exact measurements concern- 
ing the various classes of ships, and thus getting compara- 
tive data about their degree of steadiness, 


II.—Somr CoNSIDERATIONS ON THE PRINCIPAL CHARAC- 
TERISTICS OF THE CURVES OF OSCILLATION AND ON THE 
COMMENCEMENT OF ROLLING, 


It is well known that on a continuous and regular 
swell a vessel can roll in an infinite variety of different 
ways, according to the particular angle and angular speed 
with which we may suppose her to star at any particular 
instant ; but, whatever may be the particular conditions 
of rolling with which the motion starte, if the swell keeps 
perfectly regular, and if outside influences do not inter- 
vene, the vessel, after having rolled ina non-uniform way 


al | for a time of more or less duration, ultimately falls into 


the uniform forced oscillation in which she keeps perfect 
time with the waves. 

Naturally this phenomenon is reproduced in the navi- 
pendular experiments, and constitutes one of the most 
visible characteristics of the curves of oscillation obtained 
from the apparatus. Only in the case of the navipen- 
dulum ee abandoned to the action of the apparat 
with an angle of inclination and an angular velocity wel 
determined, and dependent on the precise instant of the 
commencement of motion during the rotation of the 
apparatus, would it be possible to fall into forced rolling 
without passing previously through a period of irregular 
rolling, more or less continued according to the condi- 
tions — and to the resistance to which the ship 
18 ex . 

Now the study of non-uniform rolling, that precedes 
forced rolling, is of the greatest importance, as Mr. R. 
E. Froude has taught us, when, from the analytical or 
en results, or from the experimental results, it is 

esired te extract useful data comparable to those which 
occur in practice. : ; 

** The ideal assumed uniformity of swell does not exist 
in practice. And hence, in proportion as, on the one 
hand, the resistance is small, and any initial non-uni- 
formity of rolling dies hard (so to speak), and, on the 
other, the non-synchronism is considerable, and the alter- 
nations of amplitude rapid, the continual fresh disturb- 
ances due to the non-uniformity of swell, avail effectively 
to maintain non-uniformity of rolling, in spite of the ten- 
dency of resistance to eradicate it. Thus a tendency to 
continued non-uniformity of rolling is in tice a 
characteristic feature, and an important one, of rolling in 
@ non-synchronous swell,” 

I have.copied in the last ponaee words that are 
used in Mr, Froude’s paper read before this Institution 
in 1896, as nothing could better express the reasons why 
the rolling of ships, under ordinary conditions, is far 
from that regularity that is characteristic of forced rolling. 

I ought here to say that, in interpreting the characters 
of — which the various curves of tion present, 
and in the reasoning concerning the way of defining the 
criterion amplitude, I have been guided by the great prin- 
ciple established by Froude in the above paper—that 
although the non-uniform rolling of a given ship on a 
given swell can assume different aspects one from the 
other, yet it always consists of the appropriate forced 
oscillation, with or without a free csoiliztion superposed. 
T am also inclined to say that only after having carried 
oub many experiments on rolling with navipendulums 
is one able to — all the importance of that and 
other principles laid down in Mr. Froude’s paper of 1896. 

It is necessary for us, then, to study the characteristics 
which the non-uniform ro of ship on a regular swell 
presents ; and in order to do this, the best means is to 





* “The Non-Uniform a of Ships,” by Mr. R. E. 
Froude, F.R.S : ee vol. xxxvi. (1896), 
page 306. ENGINEERING, vol. lxi., pp. 554, 694, and 725, 
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refer to the curves of oscillation, where all the elements 
coming into play in the phenomenon are graphically re- 


presented. 

In order to study a concrete case, let us take, for 
example, a curve of oscillation A (Fig. 5) obtained from 
a navipendular experiment in which the navipendulum 
has been initially abandoned to the action of the appa- 
ratus, with a casual inclination and angular velocity, in 
an arbitrary instant of the revolution of the apparatus. 
Abscissa values of the curve A —— to time ; ordi- 
nate values, with to the line of base X, represent 
the inclinations of the navipendulum with respect to the 
vertical. The sinuous bottom line represents, in the same 
scale of time and of angles, according to which is traced 
the curve A, the inclinations of the normal to the wave, 
instant to instant, referred to the vertical. _ 

From an examination of the curve A, ib is deduced: 
a) That the non-uniform rolling tends "once € to 

me @ uniform rolling, in which the oscillations have 
the same period as the wave; (b) that the angles of roll 

alternately through maximum and minimum values ab 
regular enough intervals of time; (c) that the maximum 
values go on continually decreasing, until they me 
reduced to the amplitude constant for forced rolling ; (@) 
that the minimum values decrease to a certain point with 
laws similar to those of the decrease of the maxima, then 
gradually increase, until they fall into the constant am- 
plitude for forced rolling ; (e) that there is a certain phase 
of the motion in which oscillations are reached of mini- 
mum amplitude very near zero. ; : 

Oa the line of rolling some auxiliary lines can be 
traced, which serve to explain more clearly the behaviour 
of the phenomenon—namely, a sinuous line B, passing 
through the upper vertices of the rolling curve, and a 
curve B’, passing through the lower vertices ; a curve C, 
passing through points of maximum amplitude of the 
curve B, and one C’ passing through points of maximum 
amplitude of the curve B' ; two curves Dand D’, passing 
through points of minimum amplitude of curves B, B.. 
Finally, we can trace twoaxes Y, Y', parallel to the axis 
X, and representing the prolongations of the straight 
lines in which the lines B, B’, C, C’, D, D' become 
finally confounded. ae 

It follows from the theory of the superposition of the 
two component oscillations, and it is confirmed by the 
experiments : : ¢ 

(a) That the curves B, B’ are symmetrical with respect 
to the axis X, and consequently also the curves C, O’ and 
D, D’ are respectively symmetrical with respect to the 
said axis X, 

(b) That the curves D, D’ are the same as the curves 
C, C’, simply displaced in a pp sy oreer on direction re- 
specting the axis X, through an interval equal to the 
distance of the axes Y, Y’; that, in consequence, the 
curves O, D’ are poner with respect to axis Y, 
and ag curves D, C’ are symmetrical with respect to the 
axis Y’. 

(c) That, commencing the rolling in different ways, 
always in the same swell, the curve A, in general, is 
changed, as also are the curves B, B’; but the lines O, C’, 
D, D’, and the axes Y, Y’ remain unaltered. There are, 
however, an infinite number of curves of rolling, for which 
the curves B, B’ also remain unaltered, this being analo- 
gous to what takes place in the free oscillation in calm 
water, where we can have, according to the angle with 
which it sets out, an infinite number of curves of oscilla- 
tion, the curve passing through points of maximum 
— remaining always unaltered—that is, the curve 
of declining angles remaining unaltered. And, more 
exactly, turning to the theory of superposition, if one 
supposes the curve of declining angles to remain un- 
changed, the curve of free oscillation to be altered, and 
the curve of forced oscillation to be displaced with refer- 
ence to it in such a manner as to leave unchanged the 
points in which the coincidence of phases takes place, 
then the condition is verified in which the curves B, B’ 
undergo no alteration. 

According to the theory of the superposition of two 
component oscillations, the curves C, C’, D, D’, should be 
merely the curve of declining angles in still water oscilla- 
tion ; this is, only in an approximate way, verified in the 
experiments; in fact, sometimes it is observed that the 
non-uniform rolling lasts for a longer period than the free 
oscillation on the still plate. But if we remember that 
every alteration, however small, in the regularity of the 
wave motion, has the immediate effect of introducing non- 
uniformity in the rolling, we must allow that the diver- 
gency is to be attributed to those small disturbances which 
inevitably accompany the experiment, however high a 

of precision the apparatus may po: . ; 

p ineng the theory teaches us that the interval of time 
from one undulation to another of the curve B should be 


n T, where n, taken always positive, = + —_ T being 


the period of the ship, and T’ the period of the swell. 
This is confirmed by the ex ents. Only itis to be 
noted that the theory allows T to be constant, and hence 
also n constant, for great or small angles of rolling, whereas 
in the experiments the co-efficient n feels the influence of 
the variation undergone by T according as the oscillations 


are ae orsmall. : 2 
The characteristics of which we have spoken up till 
now, of the curve of oscillation and the auxiliary curves 
which may be from it, are clearly visible in the 
example re nted in Fig. 5; and, indeed, we must add 
that they are also clearly visible in the greater number 
of practical applications of the experimental method ; that 
is, in the case of ships and waves in conditions not out- 
side the ordinary limits. But it is important to notice 
that, even when this is not the case—that is, when we con- 
sider ships of excessively short or excessively — periods, 
or with special dispositions of —— forms of hull, &c., 


and waves with unusual p2ricd, dimensions, and inclina- 











tions—the curves of oscillation may indeed assume aspects 
at first sight irregular; but, on examining them atten- 
tively, one sequent that they present no contradiction 
to the laws which we have indicated above with regard to 
the curves of rolling in general. 

‘We may cite, as examples, the curves represented in 
Figs. 7 to 10, which, with their apparent anomalies, only 
give greater confirmation to what we have established 
concerning the characters of curves of oscillation. 

It was necessary to examine the said characters in 
order to be able to decide with confidence what method 
should be adopted, in carrying out the experiments, with 

rd to the initial conditions of the rolling ; and also to 
be able to establish in a concrete manner the significance 
of those elements, which are deduced from the curves of 
oscillation, and which may be considered as the ultimate 
result of the experiments. 

The curve of oscillation has in itself neither an initial 
nor a terminal point. Hence the necessity for establish- 
ing some convention, with the object of rendering com- 
parable the effects which different conditions of sea may 
produce on a given ship, or those which a given condition 
of sea may produce on different ships. 

One might, for example, arrange matters in such a 
way that, after the ship has acquired the forced rolling, 
a disturbing influence should intervene to alter the uni- 
formity of the rolling, and establish the magnitude of 
this disturbing influence as a function of the wave, or of 
the ship, or of both together; and hence consider as a 
criterion amplitude the maximum angle which the ship 
can assume after the instant in which the disturbing in- 
fluence has exercised its action. 

Although this idea may seem rather vague, there is a 
simple eo of understanding its application. If, in fact, 
we grant that the rolling begins in a given position of the 
~~ with respect to the slope of the wave, with a given 
inclination and a given angular velocity, and these three 
elements are not in the same proportion to one another 
as = would be in the case of forced rolling, this is 
equivalent to the introduction into the forced rolling of 
an instautaneous disturbance, greater or smaller accord- 
ing as the pre-arranged conditions diverge more or less 
from those which should have been in the latter move- 
ment. 

According to the method of Mr. R. E. Froude, founded 
on ‘‘the common experience that, when rolling is far 
from uniform, the most violent rolls are generally those 
which shortly follow a moment of approximate quiescence,” 
it is supposed, in the first place, that the motion begins 
with no roll. Ibis the simplest and most acceptable of 
the conventions that can be made, but it needs to be more 
exactly determined, for it is possible to begin with no 
roll in as many different ways as there are points, in the 
variable slope of the wave, in which the ship may be 
supposed initially stationary and upright. In the same 
| the navipendulum may be abandoned, stationary 
and upright, to the action of the apparatus in the infinite 
number of positions which the plane of support assumes 
during a complete revolution. 

Among these infinite ways there are two which deserve 
particular attention : ; 

(a) The first is when the ship is su a“ stationary 
and upright in that same instant in which, following the 
forced rolling, it would be at its greatest inclination, 
which is equivalent to abandoning the ship, upright, to 
the action of the swell at mid-slope of the wave. 

_() The other way is when the ship is abandoned, up- 
right, to the action of the swell, when the normal to the 
wave is vertical—that is, on the crest, or in the trough of 
the wave. 

Mr. R. E. Froude has adopted, as a complement to 
the proposed convention, the solution (a); in fact, he 
starts with opposition of phase between the two compo- 
nent oscillations, ab the moment when the free oscillation 
gives an amplitude equal to that of the forced oscillation, 
so that the net amplitude is ni/; but in a note to his 
paper he Is that Mr. W. Froude, in his classic 
theory, — in 1861, dealing with the unresisted 
rolling, has adopted hypothesis (b); in the same note 
are indicated the differences which arise according as 
= one or the other condition for the beginning of 
rolling. 

_After a mature examination of the question, I de- 
cided to adhere, in my experiments, to the second solu- 
tion; that is, to establish as the initial point of the 
rolling the instant at which the ship is on the crest of 
the wave, supposing that at that instant the ship is up- 
right and animated by an angular velocity = 0. 
similar condition is easily realised in navipendular ex- 
periments by holding the navipendulum still until the 
opportune moment, and then suddenly releasing it.* 

is solution, in my case, had the advantage of 
greater facility over the other, which would have re- 
quired, before each experiment, a preliminary determi- 
nation of the exact position corresponding to the angle 
of maximum forced rolling, But besides this, in my 
opinion, it possesses some advantages, for it enables one 
to give to the criterion amplitude a definition which, 
although still conventional, is more comprehensive and 
also more simple, as it does not involve the concep- 
tion of the two component rolls. ghee 

As I have shown above, either of the solutions is 
equivalent to introducing an instantaneous disturbing 
cause ints the forced rolling. This disturbing cause is 
reduced, in substance, to a certain quantity of rotatory 
ene added to or removed from the ship, instanta- 
neously, during its forced i ; 

We know that the forced rolling is analogous to the 





* An improvement, which will be introduced into the 
er oge consists in adding a piece of mechanism for 
ho ding the navipendulum still, and releasing it auto- 
matically ab the right moment. 
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unresisted rolling of the ship in still water, only suppos- 
ing that the action of the couple of stability is augmented 
or diminished in such a proportion as to modify the 
period of oscillation, changing it from T, proper to the 
ship, to T’, Se to the swell. Now, in rolling without 
resistance, the rotatory energy of the ship remains con- 
stant. The same may be said of the ship on the wave in 
forced rolling. It is certain that for each oscillation the 
ship loses as much energy to the resistance as it gains 
from the impulse due to the passing of the wave ; but 
since the experiments do not show a ato pan differences 
in the characters of the curves of ng in calm water or 
in forced rolling, we may admit that for the whole dura- 
tion of the forced rolling, the total rotatory energy of the 
ship remains unch and exactly equal to that con- 
stant quantity of energy which the ship would possess 
if ib were to roll, without resistance, through a constant 
amplitude equal to that of the forced — under the 
action of a couple varying, with respect to the couple of 
stability, so as to allow for the varying period. _ 

To bring the ship to a vertical position at the instant 
at which it is at its best inclination — a) is equiva- 
lent to subtracting from it a quantity of rotatory energy 
equal to that which would be necessary, vice versd, to 
bring it from the vertical position to the angle of greatest 
inclination. If the vertical were the instantaneous posi- 
en of —— which is not the case, ae = 
ose instan the energy it possesses, and wou 
abandoned Lok to the action of the sea from that 
determined instant. 

Similarly, to cause the ship to be upright and stationary 
instantaneously at the moment when it is on the crest or 
in the trough of the wave (case 6), is equivalent to sub- 
tracting from it a quantity of yt ig Bh boy to what would 
be required to bring it from this latter position to the 
inclination and angular velocity which exist, in the forced 
rolling, at the passing of the crest or the trough of the 
wave, But since the vertical, in (case b), represents the 
instantaneous position of equilibrium, the ship, stationary 
and upright at that moment, is in fact abandoned, inero, 
to the action of the swell with a quantity of initial rota- 
om energy = 0. : 

his is the principal reason why the second solution (5) 
seems to me preferable to the first (a). Following this 
method, and taking as criterion amplitude the maximum 
angle to which the action of the swell brings (or might 
bring) the ship, this criterion amplitude may be simply 
defined as the maximum angle to which the swell can 
bring the ship, when the latter is abandoned to the former 
absolutely inert, without rotatory energy of its own, 
either actual or potential. 

It may be observed that the starting point chosen 
represents a particular case among all those in which the 
ship may be supposed initially inert and without rotatory 


en 3 in fact, such a state of things may be verified 
for all the points of the slope of the wave, so long as the 
ship is supposed stationary and conveniently inclined so 


as to be in its position of equilibrium. But the positions 
of ee cannot be easily determined,* and hence 
it is difficult to ascertain experimentally if in all cases the 
criterion amplitude is identical. Yet, from a quanti 
of facts observed in the navipendular experiments, it 
seems to result that this is effectively the case. 

Turning now to Fig. 5, it will be observed that the 
curves D, D’ meet in a certain point P, Corresponding 
to this point, the amplitudes of the two component 
oscillations are equal to one another ; if we suppose that 
a here in opposite phases, the conditions proposed 
by Mr. R. E. Froude are realised. That particular curve, 
} j the type of the curve B, which passes through the 
point P, gives us, in its firs) maximum ordinate to the 
right of P, the criterion amplitude according to the hypo- 
thesis; this turns out a less than double the 
maximum angle of the forced rolling. 7 

Without entering into minute explanations about some 
curious peculiarities of the curve B, explanations which 
it would be difficult to Dy in sufficiently-clear form, I 
shall limit myself to indicating that the starting point 
of the rolling, when the solution which I have followed 
is adopted, is to the left of the point P if the period T of 
the ship is greater than the period T’ of the swell ; it is 
to the right in the converse case. In the first case, which 
occurs most frequently, there results a maximum ampli- 
tude superior to that caused by starting at the point P, 
and such as to surpass in some cases double the angle of 
forced rolling ; and this in a greater degree as T is greater 
with respect to T’, as may be gath from the diagrams 
of ships, which form 
per. In the second case the 


the principal object of this 
rem at is less than that caused by 


maximum amplitude arriv: 
starting from the point P. _ 

In conditions approximating to synchronism the two 
methods lead to results which do not differ sensibly from 
one another. 

In Fig. 6 is seen a curve of oscillatica obtained 
with the same navipsndulum, and in the same 8 
from which was obtained the curve in Fig. 6. The 
form of the dotted line passing through the points of 
maximum inclination, and constituting the curve of 
rolling, suggests the following observation. _ 

If we must judge the rotatory energy which the ship 
possesses during the roll, from the amplitude of the 


*The procedure indicated by Mons. L. E. Bertin is 
summed up in his paper ‘‘ Position d’Equilibre des 
Navires sur la Houle” (Mémoires de la Société Nationale 
des Sciences naturelles eb mathématiques de Cherbourg, 


is aera precedi “ An Experi 
n ix IIT, to my ng paper, ‘‘ An ‘i 
mental Method of Ascertaining the Rolling of Shins on 
Waves” (Transactions, I.N.A., Vol. xlii., page 48), I 


have indicated a ure by means of which one may de- 
termine the positions of equilibrium of ships on waves. 
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angles which it describes, and from the maximum 
angular velocity which ib uires in each roll, we may 
consider the dotted curve as indicating the fluctuations 
which are verified in the quantity rotatory 
possessed - the ship. Starting from zero energy, the 
ship gradually gains energy, thanks to the impulses which 
it receives from a certain number of successive waves ; 16 
reaches @ maximum, after which the waves have the 
effect of subtracting energy, and thus reduce it to a cer- 
tain minimum value; then the ship begins again to 
acquire energy, and acquires it > to a certain maximum, 
which, however, is inferior to the maximum previously 
reached, and so on. The dotted line shows that the 
rotatory energy possessed by the ship fluctuates about a 
certain mean quantity of energy equal to that which 
becomes permanent in the definite forced rolling, when 
the curve of rolling becomes a straight line parallel to 
the base line; the fluctuations gradually decrease in in- 
tensity, and finally disappear altogether. : 

An exhaustive investigation of the question does not 
demonstrate that this line represents an exact diagram 
of the quantity of energy ; nevertheless, it confirms the 
idea that we may regard it asa line approximately indi- 
cating the ings of the fluctuation in the rotatory 
energy of the ship. 


(To be continued.) 





Rats 1n France.—The Paris, Lyons, ani Mediterra- 
nean Railway Company has ordered 4000 tons of steel rails 
at 61, 12s, per ton from the Micheville Steel Works, and 
6000 tons, at a similar price, from the Vezin-Aulnoye 
Company. The administration of the French State lines 
has ordered 2500 tons of steel rails at 7/. 1s. 7d. ton 
from the Micheville Steel Works. The Western of France 
Railway Company has given an order for 6000 tons of 
steel rails to Messrs. de Wendel and Co. at 6/. 2s. 4d. 
per ton. 





Socrety or ENGtneers : AUSTRALIAN TIMBER BRIDGES. 
—At a meeting of the Society of awe held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, April 7th, 1902, Mr. Percy Griffith, President, 
in the Chair, a paper was read on ‘‘ Australian Timber 
Bridges and the Woods used in their Construction,” by 
Mr. Herbert E. Bellamy, City Engineer, Rockhampton, 
Queensland. The author, at the outset, poin out 
that bridges built entirely of timber were now seldom 
erected in England, but that in the colonies timber 
bridges were very extensively constructed. He then 
proceeded to discuss the life of such bridges, which, he 
said, was very varied, but might be put at from 35 to 
55 years, according to location and other circumstances. 
He then ed to describe a timber bridge which 
he had recently designed and erected in Queensland. 
This bridge is 320 ft. long and 18 ft. 6 in. wide. It 
spans a creek 10 ft. deep at high water, and which also 
has 20 ft. of black mud below the bed. In flood times 
the waters rise 25 ft. above the level of ordinary high- 
water mark. The piles, which are of ironbark timber, 
well creosoted, were dealt with in detail, the sizes, 
donates, methods of scarfing, driving, tests, and covering 
with Muntz’s metal being given. e cost of driving the 
piles complete, —s materials, labour, plant, &c., 
was given as 4s. 6d. per lineal foot. The decking and its 
members are of spotted gum, and the cost was stated to 
be 993. per square, including all material and labour. The 
total weight of all the timber in the bridge as fixed is 
about 200 tons, whilst the weight of the ironwork fixed is 
44 tons. The total cost of the structure, including a 
small portion of the approach roadway, was 1,900/, The 
author then described the different varieties of Australian 
ee 5 number—mostly used in bridge- 

uilding and for other constructive purposes, specimens 
of all of which were exhibited. The author relerred to 
the distribution in the colonies, and the qualities, &c., of 
the principal trees. The strengths and sizes of the leading 
timbers were also given. Of different kinds of timber 
suitable for brid ironbark, spotted gum, blue gum, 
bloodwood, blackbutt, box, mahogany, karri and swamp 
mahogany were stated to be amongst the most durable. 
Ironbark, mahogany, blue gum, bloodwood, swamp ma- 
hogany, turpentine or pe; int, tea, she pine, and 
cyprus pine are very durable when constantly immersed 
in water or in wet ground, and are therefore well adapted 
for piles, &c., for the foundations. Karri, which is a 
member of the eucalyptus family, is largely used for street- 
paving. The author expressed the opinion that the good 
qualities of Australian timbers were nob fully realised, 
otherwise they would be more extensively used both in 
Europe and America. The author next described in 
detail the a ce of good timber, the chief qualifica- 
tion being slowness of growth as shown by the narrowness 
of the annual ri He then elaborated the vario 
methods of seasoning, which consist either in evaporatin; 
the sap by air-drying, or in cissolving it in water an 
af —Se the timber. Artificial drying is 
rarely resorted to with timber for engineering purposes. 
The author then eae on to a consideration of the 

eral causes of decay and the destruction of timber 

y worms and insects. The destructive methods adopted 
by the white ant and the ¢eredo navalis for invading 
timber were explai and the means employed for its 
protection against these pests were pointed out. It was 
stated that copper sheathing was not permanently effectual 
in resisting the attacks of the ¢eredo, but that creosoting, 
properly carried 5 the most successful of any _ 
cess yed known. e » aay re of timber was 
considered, and the au dealt with painting, charring, 
creosoting, and impregnation with metallic salts. The 
latter method, however, has not in all cases given satis- 
factory reeults, 





LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 3rd inst., the s.s. Corinthic was 
launched by Harland and Wolff, Belfast. This 
is the second of the three large twin-screw steamers 
ordered by Messrs. Ismay, Imrie, and Co. for the White 
Star Line, for the service between London and New 
Zealand. The Athenic (already in the service), Corin- 
thic, and. Ionic are sister-ships, 500 ft. long, 63 ft. beam, 
and 41 ft. deep, with a istered gross tonnage of 
12,500 tons. The Ionic will follow at an early date. 


On Monday, the 7th inst., the s.s. Harbart, built by 
Messrs. Craig, Taylor, and Co., Stockton-on-Tees, for 
Messrs. Harland and Bartlett, of Great St. Helens, 
London, had a most successful trial trip. A speed of 
11? knots was maintained over a run of three hours, the 
machinery: working in the smoothest and most easy 
fashion. The following are the particulars of the vessel 
—viz : Length, 341 ft. 6in.; beam, 45 ft.; depth moulded, 
28 ft.6in. She is constructed to carry about 5500 tons 
deadweight on a light draught of water. The engines 
and boilers have been constructed by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Hartlepool, the 
cylinders being 24 in., 38 ft., and 64in. in diameter by 
42 in. stroke, and there are two large steel boilers work- 
ing at 180 1b. pressure. 








Ono Tuesday, the 8th inst., there was successfully 
launched from the shipbuilding yard of Messra. Wood, 
Skinner, and Oo., Limited, at Bill Quay, Newcastle-on- 
Tyne, a steel screw steamer which has been built by them 
to the order of Messrs. Frank C. Strick and Co., Limited, 
of London. The following are the principal dimensions 
of the vessel—viz: Length, 250 ft.; breadth, 32 ft; 
depth moulded, 18 ft, 6 in. Her engines, which are 
of the improved triple-expansion type, with cylinders 
21 in., 34 in. and 56 in. in diameter respectively and a 
stroke of 36 in., supplied with steam from a large steel 
multitubular boiler working at a pressure of 160 lb. per 
square inch, and fitted with Howden’s forced draught, 
have been constructed and will be fitted by the North- 
Eastern Marine Engineering Company, Limited, at the 
Northumberland Engine Works, Wallsend-on-Tyne. As 
the vessel left the ways she was christened Paris. 


On Tuesday, the 8th inst., the steel screw steamer Ranza, 
built by Messrs. William Gray and Co., Limited, West 
Hartlepool, to the order of Messrs. W. Christie and Co., 
of London and Ardrossan, was taken to sea for her trial 
trip. Her principal dimensions are: Length over all, 
312 ft.; breadth, 43 ft. ; and depth, 22 ft. 3 in. Triple- 
expansion engines, having cylinders 22 in., 35 in., and 
59 in. in diameter by 39 in. piston stroke, have been 
em from the Central Marine Engine Works of the 
builders, and steam is generated in two large steel boilers 
working at a pressure of 180 lb. per square inch. The 
engines ran en, and without hitch, the vessel 
averaged a speed of 104 knots, and the trial was in every 
way satisfactory. 








There was launched on Tuesday, the 8th inst., from the 
shipbuilding yard of Messrs. R. Stephenson and Co., 
Limited, Hebburn-on-Tyne, a steel screw steamer built 
to the order of Messrs. Thomas Wilson, Sons, and Co., 
Limited, of Hull. The vessel is of the following dimen- 
sions: Length between perpendiculars, 280 ft.; breadth, 
37 ft.; depth moulded, 20ft. The propelling machinery, 
which is built by Messrs. Richardsons, Westgarth, and 
Co., Limited, is also to the highest class of Board of Trade 
and British Corporation, and consists of a set of triple- 
expansion surface-condensing engines supplied with steam 
from two single-ended boilers working at a pressure of 
200 Ib. per square inch. On leaving the ways the vessel 
was christened the Novo. The vessel is intended for the 
Continental passenger and cargo trade, and will attain a 
speed of 13 knots. 

On Tuesday, the 8:h inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer named 
the Hydra, built for Mr. A. Gladstone, of West Hartle- 
pony and of the following dimensions—viz.: Length, 

ft.; breadth extreme, 49 ft.; depth moulded, 29 ft. 9 in. 
The ~——e will be of the triple-expansion type, and will 
be supplied by Messrs. Blair and. Co., of Guuktonan- 
Tees, having cylinders 26 in., 42} in., and 694 in. in dia- 
meter by 45in. stroke. There will be two boilers, 
16 ft. 6 in. in diameter by 11 ft., designed for a working 
pressure of 180 lb. steam. 


On Wednesday, the 9th inst., Sir Raylton Dixon and Co., 
Limited, launched, from their Cleveland shipyard, Mid- 
dlesbrough, a steel screw cargo steamer named the Lord 
Kitchener, and built for London owners. She measures 
335 ft. by 47 ft. by 26 ft. 10 in. moulded, and has a dead- 
weight carrying onpecity of about 5500 tons on a light 

ht of water. ple-expansion engines will be fitted 
by Richardsons, Westgarth, and Co., Limited, of 
Middles h, having cylinders 24 in., 39in., and 65 in. 
in diameter by 42in. stroke, supplied with steam by two 
large single-ended boilers working at 180 lb. pressure. 


The steamer British Monarch was successf ey launched 
on Wednesday, the 9th inst., from the yard of the Gars- 
ton Gravin and Shipbuilding Company, Limited. 
The Bri Monarch has been built to the order of 
Messrs. T. J. Sharpe and Co., of Liverpool, and it is a 
fully-equipped modern coasting steamer of the quarter- 
deck type. Her principal dimensions are 160 ft. by 
24 ft. 6 in. by 12 ft. 3 in. moulded, and her tonnage 
is given at 522 tons, registered tonnage $29 tone, and 
deadweight carrying capacity 550 tons. The propelling 
machinery is of the compound-expansion type, with 











cylinders 20 in. and 42 in. in diameter by 27 in. stroke, 
supplied with steam by a boiler designed for 130 Ib, 
pressure. 


On Thursday, the 10th inst., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby Shipbuilding Yard, 
Thornaby-on-Tees, a steel screw steamer, measuring 342 ft. 
by 46 ft. by 27 ft. 6 in. depth moulded. Her engines have 
been constructed by the North-Iastern Marine Engineer- 
ing Company, Limited, Sunderland, the cylinders being 
25 in., 42 in., and 68 in. in diameter by 45 in. stroke, 
and there are three large steel boilers working at 180 lb. 
— As the vessel left the ways she was christened 
the Tamar. 


On crmcren f the 12th inst., Messrs. W. Doxford and 
Sons, Limited, successfully launched from their Pallion 
yard the large turret steamer Clan Grant, built to the 
order of the Clan Line Steamers, Limited (Messrs. Layzer, 
Irvine, and Co), Glasgow. The vessel, one of several 
duplicates, is designed for general carrying, and has a 
deadweight capacity of 6090 tons on ad t of 22} ft, 
She measures 360 ft. by 48 ft. by 274 ft. moulded. Messrs, 
Doxford have also supplied the engines and boilers. 


On Saturday, the 12th inst.. the steel screw steamer 
Rhodanthe, which Messrs. William Gray and Co., 
Limited, have built to the order of the London Marine 
Steamship Company, Limited, London, had her trial 
trip. The vessel is of the following principal dimensions : 
Length over all, 336 ft.; breadth, 47 ft.; and depth, 
24 ft. 10 in. The engines are from the Central Marine 
Engine Works of the firm, and have cylinders 24 in., 38in., 
and 64 in. in diameter by 42 in. stroke, and are intended 
to work with steam at an initial pressure of 180 lb. per 
square inch. There was a very heavy sea running at the 
time, which caused considerable racing of the engines ; 
but notwithstanding these unfavourable conditions, the 
behaviour of the ship and engines was highly satisfactory. 














The powerful twin-screw tug steamer Sir Charles 
Elliott, recently launched by Messrs. Fleming and Fergu- 
son, Limited, Paisley, for the Government of Cape 
Colony, has just completed her trials. The trials were 
carried out in the presence of, and to the entire satisfac- 
tion of, Mr. Coode, of Messrs. Coode, Son, and Matthews, 
engineers for the Cape Government. The Sir Charles 
Elliott has been designed for heavy towing work at Table 
Bay, and leaves for Cape Town immediately. 


The new steamer Lord Antrim, which Messrs. Work- 
man, Clark, and Co., Limited, of Belfast, have just com- 
pleted for the Irish veg ged Company, Limited, of 
which Messrs. Thomas Dixon and Sons, Belfast, are 
managers, has been taken down the Lough for her 
speed trials and adjustment of compasses. The vessel 
is 375 ft. long, 47 ft. wide, and 31 ft. 6 in. deep, with a 
gross tonn of 4269, and has been built under special 
survey to Lloyd’s highest class. The machinery has been 
constructed in Messrs. Workman, Clark, and Co.’s engine 
works, Queen’s-road, and is of the latest improved triple- 
expansion type. Steam is supplied by two boilers work- 
ing at a preesure of 180 lb. = equare inch, and fitted 
with Howden’s system of fo draught. On the 
measured-mile trial a s; of 124 knots was maintained 
by the steamer, and after adjustment of compasses she 
proceeded on her initial voyage to Port Talbot. 





ELEVATORS FOR THE CANADIAN PactFic Ralbwar.—The 
construction of two new elevators is to be commenced this 
spring by the Canadian Pacific Railway Company at Fort 
William. One is to be built on the tank system, and will 
have a capacity of 1,500,000 bushels, with nt hopper 
bottoms to facilitate handling the grain. The other will 
be a 500,000-bushel cleaning elevator to handle dirty or 
wet grain. 





Our Coat ApRoAD.—We have now another monti:’s 
experience of the working of the export duty of 1s. per 
ton imposed upon coal leaving the ports of the United 
Kingdom, and this experience is of a more favourable 
character. The turn which matters have taken is pro- 
bably attributable to the fact that stocks of British coal 
abroad have been rather run down during the last few 
months, so that it has become necessary to replenish them. 
But whatever the reason may be, we exported coal (the 
expression ‘‘ coal” including coke, cinders, and patent 
fuel) in March to the extent of 3,419,251 tons, as compared 
with 3,341,843 tons in March, 1901, and 3,856,549 tons in 
March, 1900. The coal-importing countries which figured 
for the largest amounts in these totals were : 





| 





Country. , Mar., 1902. Mar., 1901. | Mar., 1900. 
tons | tons | tons 
Germany .. sie ..| 405,221 | 891,838 | 506,320 
France -. ee) | «690,018. | 781,451 | 800,475 
Spain .. as oe -- 239,664 235,187 | 252,404 


OST Sas | 609,874 464,869 519,577 


The quantity of coal shipped for the use of steamers en- 
fo in foreign trade in the first quarter of this year 
amounted to 3,394,570 tons, as compared with 3,014,521 
tons in the first quarter of 1901, and 2,839,410 tons in the 
first quarter of 1900. It follows that, in one way or 
another, 13,012,958 tons of coal left the shores of the 
United Kingdom in the first three months of this year, a8 
compared with 12,334,572 tons and 13,114,155 tons respec- 
tively. We have, accordingly, been sending the coal this 
year abroad at the rate of 52,051,832 tons per annum, as 
compared with 49,338,288 tons per annum in the first 
quarter of 1901, and 52,456,620 tons per annum in the first 
quarter of 1900, 
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“ENGINEERING” ILLUSTRATED PATENT 
ComPineD By W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 

UNDER THE ACTS OF 1883—1888. 
The number of views given in the Specification Drawings is stated 
MS ehak cos Ge ed ae ee 


not ill 
Where inventions are communicated from abroad, the Names, 


Copice of Specifiations may be obeatned vt the Patent Offce Sale 

Branch, 25, aan Buildings, Chancery-lane, W.C., at 
uniform v7) 

The date of the advertisement of the tance of a Complete 

Specification is, in each case, abstract, unless the 

Aig papreamy, ct mn an i ee ed ap als of 

the advertisement of the acceptance of a Complete Specification 


ive notice at the Patent Office o, ion to the grant of a 
Ghent on Gute of tht qrennlis madeiteal te thd Atte: 


ELECTRICAL APPARATUS. 


oe > A. Fle and J. pounts hg See = 
gra) ompany, ertzian Te A 
{4 Pye.) Saaeany 18, 1901.—This invention relates eye tod 


wave generating and controlling apparatus for wireless telegraphic 
pu 

Tesla 
electric 


) 
mi] 


primary of the first transformer is included an inductance, which 
may be variable, with means for short-circuiting the same when it 
is p Bord that discharges shall occur. The dynamo, the leads, 
and the primary of the first transformer are referred to in the first 
claim as a “‘ primary circuit permanently closed” and ‘‘ means for 
producing an alternating current in the primary.” The circuit 
may alanced toinsure the production of the correct current 
value therein by means of a choking coil with a movable core, 
and this is separately claimed. Contributory devices are de- 
scribed. (Accepted February 19, 1902.) 


22,508. J. Cusworth, Newcastle-on-Tyne. Resist- 
ance Switch. [8 8.) December 11, 1900.—An electric 
resistance switch or rheostat according to this invention comprises 
metallic resistances and contacts and a liquid resistance, together 


discharge derived from current furnished by a dynamo- 
amaehina is used. In the circuit of the dynamo and of the 
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with a plunger, displacing the liquid in such manner that sections ridg 


of the metallic conductor connected to the metallic contacts 
within the vessel containing the liquid resistance can be succes- 
sively shunt circuited. (Accepted February 19, 1902.) 


26,472. J. Burke, Berlin. Alternating -Current 
Motors. December 27, 1901.—For starting single - phase 
alternating -current motors, the primary part of the motor 
is often provided with a start winding, which is 
usually connected in series with a choking generally arranged 
outside the motor, for the purpose of effecting a phase-shift in 
the current of such Lee | Homarus § to that of the 
main current a starting period, by which means the rotor 
is set in motion. It is evident that the ohmic resistance of the 
choking coil must have the effect of slightly weakening the turn- 
ing moment of the motor. This invention has for its object to 
provide a construction of the starting winding whereby it is 
enabled to effect the starting of the rotor without the use of a 
choking coil, and according thereto that part of the starting 
winding which is situated outside the — is enveloped either 
entirely or partially with a magnetisab le material. For this pur- 

iron wire may be wound helically round the startin d- 

ang The iron envelope, it is stated, produces an inerensed, phase- 

ft of the current in the starting winding relatively to the main 

current, whereby an increased turning moment is effected. 
(Accepted February 19, 1902.) 


Garrard_and Nernst Electric Light, 

on. Heating Nernst Conductors. 
9, 1901.—In order that Nernst conductors may be suffi- 
ciently vitrified before the application of current to them, accord- 
ing to this invention they are heated in a powerful furnace, for 
example, of the Deville “wind” type, while contained in a mag- 
nesia crucible which has been lined with thoria in order to prevent 








and especially to apparatus of great power in which a |. 


ferably packed in zirconia in the crucible, and the thoria layer of 
the crucible may be lined with zirconia, for the reason that 
thoria is an undesirable substance in combination with a Nernst 
glow body comprising zirconia. (Accepted February 19, 1902.) 


26,695. The British Thomson-Houston Company. 
Limited, London, (H. Geisenhoner, Schenectady, N.Y., 
U.S.A.) 0-Electric (3 Figs.] Decem- 
ber 31, 1901.— According to the first claim of this specification, 
apparatus according to the invention is broadly ‘‘ An electric 
machine element, having a suitable filling between the teeth of 





its core.” According to Claim 2 the “suitable filling ” ig “ flush 
with the ends of said teeth.” The ‘‘ suitable filling” a rs in 
some cases to comprise insulated conductors and some form of 
plastic electricity non-conductor bly containing magnetic 
substance, and used or not in combination with a wooden retain- 
ing slip. Thereare six claims. (Accepted February 19, 1902 


GUNS AND EXPLOSIVES. 
18,735. C. P. Schneider, Le Creusot (Saone-et- 


Loire), and J.B. Canet, Paris. Howitzer . 
September 19, 1901.—This howitzer carriage comprises 


(5 Figs. 
Ap we Bans oe: for enabling the expeditious return of the gun 
to the loading tion without affecting the sight, and in which 


a lever situated beneath the cradle is used in combination with 
means for disengaging the elevating mechanism so ag to render 








the gun with its cradle capable of independent movement. The 
spade is in the form of a bent lever, one member of which con- 
stitutes bet go proper, and the other the movable end which 
— the said spade eae tence to be secured 
ifferent points of the ti as may be required 
either for keeping the spade in its anchoring or travelling posi- 
tion. (Accepted February 19, 1902.) 
4513. J. J. Mangon, Brussels, Belgium. Cart- 
es. (5 Figs.] March 2, 1901.—In order that nitro-powder 
high @ pressure at the moment of firing, 
tons free: air space is provided between 
er. ‘Should the powder be granular, it 
e front part of the powder chamber by 
ordinary or of 


may not develop too 
according to this inven 
the cap and the nitro- 
may be retained in 
means of a plain or perforated diaphragm of 
nitrated material. (Accepted February 26, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5189. W. J. Crossley, Manchester, and J. Atkin- 
son, le. Gas s. (3 Figs.} March 12, 1901.— 
The object of this invention is to improve the construction of the 


cylinders of internal combustion motors, especially those of large 
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size, and is a further i vement on the method of construction 
described and in ion of British Letters Patent 


illustra 
No. 27,041 of 1898. In the large cylinders of internal-combustion 





combination ensuing between the nesia of the 
the zirconia of the + oe or ‘ 


ernst conductors. The conductors are pre- 





and to enable this water jacket to have full cooling effect the 
metal forming the walls of the chamber should be kept as thin as 
ble. As itis desirable that the combustion chamber, with its 
er and outer walls, should form one casting, great care has to 
be taken in its design, so that it shall be as far as possible free 
from internal strains, either castings strains or working strains. 
If the inner walls are properly supported by the outer walls, they 
may be made thinner if not thus supported. In the arrange- 
ment described and illustrated in the ication above referred 
to the inner walls were connected to the outer walls by the ex- 
haust passage, the inlet passage anda number of ribs. In the 
improved form the exhaust passage and the inlet passage (should 
they be arranged more or less as shown in the py of the 
above-referred-to specification) tie the inner walls to the outer 
walls at two points, but they are otherwise left unconnected from 
each other in the casting, which is thus practically free from any 
internal strains due to cooling of the casting. Subsequently 
the outer walls are tied to the inner walls by substantial bolts or 
studs screwed into the outer walls and inner walls, ribs 
also being yey it required, to distribute the strains. The cast- 
ing is thus free from any but working strains due to jure and 
varying tem: ures. Oare is taken to make it sufficiently elastic 
to accommodate thess. (Accepted February 19, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3031, O. Schonauer, Steyr, pper Austria, Mill- 
ing yas ge.) February 12, 1901.—This milling 
machine is provided with an automatic quick return and stop 
motion for the work-table. When it is desired that the machine 

l feed, the rotating worm shown at the lower of the 
drawing is put into gear with the cogs of the wheel above it, 


Fig.1. 
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which acts as intermediate wheel driving the traversing motion 

on the table reaching the end of the cutting stroke a device is 
automatically actuated which throws the worm feed out of gear 
and brings the cog and bevel-wheel feed into engagement, so that 
the table is returned quickly. At the completion of the return 
stroke of the table the cog and bevel-wheel gear is au’ cally 
disengaged. (Accepted February 19, 1902.) 


MILLING AND SEPARATING MACHINERY. 


1661. J. and 8. ws, Belfast, Ireland. 
ditioning Flour. (3 .] January 24, 1901.—In order to 
imitate the conditioning action of air upon flour or the like, to 
obtain the benefit of which it has been customary to keep 
flour in stock for some time previous to using it for the manu- 
facture of bread, according to this invention the flour is uniformly 
, preferably at the termination of milling, to the 
of some gas capable of liberating nasant oxygen in union 


e 
action 














therewith. The preferred oxidant is air which has been 


through nitric og but ae or air containing chlorous 
gas may ne appara ‘or carrying ou e 
according to the invention comprises a rotatable helix within a 


casing, the helix serving to slowly pass the flour, while turning 
it over continuously, through the casing, to which air that has 
been caused to bubble through nitrous liquid is admitted, 
(Accepted February 19, 1902.) 


MINING, METALLURGY. AND METAL 


‘WORKIN 
6322. Sir A, Hickman, Wolverhampton, and W 
Hu Staffs. Steel and Iron Manu- 


arch 26, 1901.—In the manufacture of steel and 
ingot iron by the basic process, it is frequently advantageous to 
decrease the silicon and increase the amount of phocmerus, some 
of which is normally contained in the pig iron to be . Ac- 
cording to this invention it is proposed to reduce the amount of 
silicon and increase the amount of phosphorus by ing 
to the metal phosphate of lime, and such addition may either 
be made in the cupola or furnace in which such pig is melted ; or 
if a mixing furnace is employed, the addition may be there made ; 
or, again f molten metal is taken from the blast-furnace, it may 
be led in the ladle or vessel containing such metal. The 

te of lime will, of course, vary with the 


amount of 

pene ag a to be Keceted tend es soeete Sesies © Se 
attained. en a phosphate containing cent. 
of te of lime, it ie stated an addition of about 15 parte by 


weight of such phosphates to 100 parts of molten metal will give 
satisfactory results, and much of the previously insoluble phos- 
hates will be converted, so that the eventual slag resultin 





motors it is necessary to water-jacket the combustion chamber 


rom the process will contain a considerable quantity of soluble 
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hosphates, and be eminently suitable for fertilising purposes. 
When working by the Bessemer process, the addition of phos- 
tes should be made before the metal is run into the converter. 
f the iron is taken from tbe blast-furnace in a molten state, the 
S tes may be put into the ladle or vessel containing it ; but 
tis preferred to take the molten iron to a mixer vessel or fur- 
nace lined with basic material, and there to add the phosphates. 
It is, of course, evident that the proportions of p! added 
may vary considerably, depending, for example, on the amount 
of silicon in the metal, the quality of phosphates used, and the 
result it is desired to attain ; also that phospha’ 
be used either in place of or in conjunction with the phosphate 
of lime. (Accepted February 19, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
5983. H. A. Flows, Steines, Middlesex. Supplying 


Water to Steam 
invention has reference to feed-water-supply apparatus of the kind 


in parallel. In one arrangement comprising turbines on several 
shafte the steam is conducted from a high-pressure turbine on 
the middle shaft simultaneously tothe turbines on the outside or 
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te of alumina may c rf f-ehir |} O 5 
\ 
° . 
(7 Figs.} March 21, 1901.—This 
t, ianstenesnn ai. J 





in which a chamber—it may be within a P ig Or 4 
body—is alternately brought into communication with the water 
supply and with a chamber connected by a water Pipe and a 
steam pipe to the boiler, the arrangement of the level of the last- 
mentioned chamber being such that water can only flow into it 
from the moving chamber when the boiler water-level is below 
the predetermined maximum height. It is stated that with this 
arrangement as ordinarily used, if there should be any leakage of 
steam, however small, from one chamber to the other, the water- 
evel of that chamber of the feed apparatus in connection with 





the boiler becomes higher than the water-level in the boiler,‘ con- 
sequently the water-level in the boiler falls too low.” According 
to this invention the water-supply chamber with which the cavit; 
is from time to time brought into communication to be filled wi 
water is made as a cl chamber, and water is fed to it by a 
continuously-working force-pump. The delivery of water by the 
pump into the chamber is somewhat in excess of the amount 
required for feeding the boiler, and the excess is allowed to pass 
back to the feed-water-supply tank through a relief vaive and 
bye-pass. The relief valve may be held down to its seat by 
steam from the boiler, in which case the steam may be made to 
act upon a cylindrical plunger of the same diameter as the valve, 
and the plunger may also in addition be pressed against the 
valve bya light spring. (Accepted February 19, 1902.) 


19,568. J.J. Astor, New York City, U.S.A. Steam 
Turbines and Ships’ prepetiors. [ Pigs.) October 1, 
1901.—Apparatus suggested in fication is of the kind in 
which a body is moved by means of reversely rotating co-axial 
screw propellers coupled to reversely rotatable and co-axial re- 
acting parts of a motor and whose mutual or relative motion may 
be retarded or arrested by mechanical means, as, for example, 
a brake or brakes. According to this invention the motor isa 





ene nga It a! “cp an Bp 7 ement " * 4 
er presents the ‘‘advantage of enabling the vesse 

a steered and handled.” The motor proposed comprises an 
axle and casing vided with ‘“ itely set” ** orm 
surfaces.” There is a proposal to make the keel of the vessel 
hollow, and to use it as a condenser. It is stated that the 
“ specification is a specific description of the preferred form of 
the invention.” (Accepted February 19, 1902.) 


8378. R. Schulz, Berlin, Germany. Steam Tur- 
bines. [5 Pee) April 23, 1901.—According to this invention, 
and chiefly with the object of obtaining high gee when work- 
aasinged hous or taens Ghabtp, ace’ Segpiod ty" pipes peovabed 

on one or more are cou! 
with valves and arranged in such manner that way of the turbines 
may be used alone or coupled with another or others in series or 
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intermediate shafts ‘‘ in order that the side shafts may make equal 
revolutions in pairs and effect equal work under all conditions of 
working.” (Accepted February 26, 1902.) 


TEXTILE MACHINERY. 


3248. J. Shaw, Bradford, Yorks. Feed- Table. 
(2 Figs.) Feb 15, 1901.—This invention provides a table for 
facilitating the feeding of piece goods, particularly ‘‘cuttled” 
piece goods, to dyeing, drying, tenterin , or other machines; 
and its object is to economise time and labour. The table has a 
movable top a enough to hold at least two piles of cuttled 
pieces, or material to be fed, and this movable top may com- 
prise an endless band carrier upon rollers in conjunction with 
mechanism for periodically moving it a certain distance in 
order to bring the piles of pieces successively into position 


fSSeaReS 
























il 
(8248, | 


to be fed, and at the same time to provide an unoccupied 
space on the table for the reception of a new pile. (Accepted 
February 19, 1902.) 





MISCELLANEOUS. 


4407. W. O. Stanley, Altrincham, Cheshire. 
Camera Carriers. [4 Figs.] March 1, 1901.—This invention 
relates to applications of adjustable lazy tongs, whose extension 
is controlled by means of a screw-and-nut device connecting the 
pivoted junction of an end pair of levers or the pivoted junctions 

















‘a 





of adjoining pairs of crossed levere, and.according thereto such 
devices are used to raise or lower one of a pair of sliding frames 
su) g a camera, and to i or the distance 

ween a copying camera and the easel carrying the subject 
to becopied. (Accepted February 19, 1902.) 


7501. W. J, Armitage, London. Calendering Ma- 
chines. [2 Figs.} April 11, 1901.—This invention relates to 
ironing, calendering, and drying machines of the kind wherein a 
corrugated or undulating bed (made hollow in some cases in 
order that steam can be through it for heating it) is ar- 
ranged in conjunction with a roller or rollers. It is stated in the 
specification that hitherto the beds of such machines have usually 
been built up of a number of sections carefully fitted and secured 
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together, with the result that they have been expensive to manu- 
facture. According to this invention, and in order to simplify 
the construction of such beds, and thereby to reduce their cost, 
such a bed is made of two plates one above the other 
and having a space between them, the r plate (if desired, also 
the lower one) being co: and the interval between the 
edges of the plates made closed, studs or pillars being 

between them at various points in order to stiffen or support the 




















upper surface of the bed y aos the weight or pressure of th 
roller or rollers thereon. (Accepted February 26, 1902.) ? 


2713. R. P. Pictet, Geneva, Switzerland. In- 
dustrial Production of Liquid Air, [1 Fig.) Feb- 
ruary 8, 1901.—It is stated that air can be liquefied according 
to this invention with ‘‘an almost complete avoidance of the 
causes of perturbation hitherto experienced.” A feature of the 
process appears to be the employment of a turbine against which 
‘at eric air,” liquefied by cold and under pressure, is caused 
to impinge when passing from the pressure vessel into the 
delivery chamber, and it is stated that “‘ the axle of the turbine 
or turbines may be made to give pend ae af equal to as much as a 
quarter or a third of the work expended in the air compressor or 
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air compressors.” An apparatus is described and illustrated in 
which air compressed to 50 atmospheres is cooled to liquefaction 
point in two stages by the use of volatile fluids, and is finally 
cooled, before its ejection into a pressureless vessel, by the very 
cold gaseous air liberated from liquid air previously ejected. In 
addition to cooling the liquid air under pressure, the very cold 
gaseous air from ejected liquid air may be used for cooling the vola- 
tile fluids used in the first stages of refrigeration. The first claim 
is broadly for ‘‘a process for the industrial production of liquid 
air by compression of air, and the cooling thereof in successive 
stages, as hereinbefore described.” (Accepted February 19, 1902.) 


689. J. and G. Bentley, J. Nutall, J. H. Macnary, 
and W. H. Smith. Bury, cs. Print: Machines. 
(2 Figs.) January 10, 1901.—This invention relates to printing 
machines in which a web of paper is printed and rolled upon a 
roller i ratory to afterwards printing another web with, for 
example, later news, advertisements, and the like, the sheets of 
which are combined with the sheets of the previously printed 
web, fed from the aforesaid roller, so as to make a newspaper or 
the like from the two webs. It is necessary that the two webs 
of paper should be truly fed so as to secure the proper position 
of the sheets relatively to each other ; and in order to insure this, 
according to this invention one of the webs, on ite way to the 
part of the machine whereat the webs are arranged together to 
constitute the sheets of newspapers or the like, is passed over a 
roller or drum, the diameter of which can be expanded and con 
tracted by means of a device capable of being operated while the 





machine is in motion after the manner in which expanding pulleys 
are adjusted. By this means an attendant watching the machine 
can regulate with great nicety the relatlve feed of the webs by 
expanding or contracting the roller, or drum, so that the sheets 
from the separate webs are brought into accurate position rela- 
tively to each other. Or the roller or drum may be non-expand- 
ing and the driving pulley | be made so as to be similarly 
capable of being expanded and contracted, so as to increase or 
decrease the speed of the roller or drum. In order that the web, 

rinted and wound upon the roller from which it is afterwards to 

e led to be folded with the paper of the other web, may be wound 
on the said roller with accuracy, motion can be given to the said 
roller A the frictional contact of a driving drum or pulley, upon 
which the roll of paper, as it is wound, rests, so as to be driven 
oe speed during winding. (Accepted February 19, 


18,481. A. Schnack, Berlin. Fing - Signalling: 
(5 Figs.) September 16, 1901.—According to invention and 
in order that signal flags may be legibly displayed no matter what 
the direction of the wind in relation to the receiving station, two 


Fig. Fig. 2. 
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flag lines kept at a correct distance apart by sta: 
the flags are provided with seams—for — 
they may be attached to the swivel or other 

the lines. (Accepted February 19, 1902.) 


ys are used, arid 
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THE FINANCIAL POSITION OF 
JAPAN. 


For some time past, many capitalists, merchants, 
and manufacturers in this country have had an 
impression that the Japanese had sunk too much 
of their capital in industrial and engineering 
enterprises, some of which would yield no imme- 
diate returns, and that, consequently, the financial 
position of their country was unstable. That 
impression was deepened by reports of failures 
of banks and of merchants which reached Europe, 
but these were greatly exaggerated, as many of 
them were of small importance. It is well known 
to all who have followed the march of events in 
Japan that there was an excessive development of 
trade and industry following the Japan-China 
War of 1894-5, and that affairs reached a crisis 
about two years ago, when considerable difficulties 
occurred. Since, then, however, great care has 
been exercised, both by the Government and 
the more important financial and industrial con- 
cerns, and the reactionary period has now passed, 
and recent events have shown that a new period of 
slower but steadier progress seems now to be 
opened. This is proved by the fact that the un- 
favourable balance of foreign trade which continued 
until September last has now been converted into a 
balance in favour of Japan. The total amount of 
imports and exports for the year was 508,160,000 
yen, being an increase of over 16,000,000 yen as 
compared with the preceding year. Moreover, the 
rice crop, which is still one of the greatest factors 
in Japanese national economy, has proved to be 
the best of recent years. These and other cir- 
cumstances gave a very effective relief to the 
general market and have already led to a con- 
siderable improvement in trade and industry. 

The Japanese Government gives every informa- 
tion with regard to its financial position, so that 
those who are really interested in the subject have 
no difficulty in obtaining detailed information. 
Two years ago the Minister of Finance published a 
very complete report on the post-bellum financial 
administration (of which we gave an outline at the 
time) and which explained in a very clear manner 
the various items of income and expenditure, and 
proved that the Japanese planned as carefully their 
financial affairs as the other matters connected with 
national administration ; and also proved that, not- 
withstanding the large amounts which had beenspent 
on the development of the country, that the finances 
were ona thoroughly sound basis, although there was 
a scarcity of floating capital. We have from time 
to time given some indication of the deliberate 
manner in which the Japanese make all their plans 
and how carefully they carry them out. This is 
true not only in matters of peace, but also of those 
which relate to war. During the recent troubles in 
China it was admitted on all hands that the 
Japanese soldiers saved the situation, and won 
general admiration not only for their bravery, but 
also for the intelligence and skill shown in ali their 
operations. 

From the Official Gazette recently published we 
obtain particulars of the budget estimates for the 
year ending March 31, 1903, as approved and 
passed by the Diet, and a note of some of its chief 
items will be of interest. The ordinary revenue 
for the year amounts to 224,795,040 yen, and the 
extraordinary to 28,835,836 yen, or a total of 
273,630,876 yen. We need not go into details 
of the various items, but it is interesting to note 
the following items of income from Government 
undertakings—viz.: Post and telegraph service, 
25,856,730 yen ; tobacco monopoly profits, 
11,728,526 yen; railway profits, 8,492,841 yen; 
forests, 2,914,387 yen; other public undertakings, 
1,822,494 yen. 

Turning to the expenditure side of the account, we 
find the total ordinary expenditure to be 177,216,494 
yen, and the extraordinary to: be 93,208,001 yen, 
or a total of 270,424,495 yen. The ordinary 
expenditure includes the following items: Com- 
munications (post-office, telegraphs, harbour works, 
lighthouses, &c.), 21,172,977 yen ; army, 38,432,317 
yen; navy, 21,349,054 yen; justice, 10,837,646 
yen; public instruction, 4,845,708 yen ; agricul- 
ture, industry, and commerce, 2,948,913 yen. In 


the extraordinary expenditure we find under ‘‘ Com- 
munications” the sum of 22,346,143 yen, which 
includes railway construction (9,096,000 yen), steam- 
ship subsidies, shipbuilding subsidies, extraordinary 
repairs to telegraphs, telephone improvements, 
&c. The railway construction in the Hokkaido is 





being undertaken by the Government, but all the 
other lines are being constructed by limited 
liability companies, so that the above-mentioned 
sum does not give an idea of all the railway 
construction which is being carried out in Japan. 
Under the extraordinary expenditure for the 
Ministry of the Interior we find the sum of 
9,847,373 yen, which includes grants for various 
local works, such as Tokyo, Osaka, and Ko 
Water Works, Nagasaki and Osaka Harbour Im- 
provements, control of rivers and grants for the 
development of the Hokkaido (Yezo). The other 
items of extraordinary. expenditure are: Army, 
7,967,168 yen; navy, 7,076,586 yen; public in- 
struction, 2,045,156 yen; agriculture, industry, 
and commerce, 3,824,514 yen; justice, 565,640 yen ; 
and foreign affairs, 52,724 yen. The budget shows 
a surplus of 5,206,381 yen, and altogether it proves 
that the financial position of the Government is 
sound ; that of the country generally is rapidly 
improving, and no doubt the lessons taught by the 
experience of the past will be taken to heart, and 
great caution exercised before any new expenditure 
is undertaken. In financial and commercial circles 
it is confidently hoped that the financial measures 
now in hand, with the general favourable tendency 
of the market, will accelerate the improvement of 
the economic conditions, and that a new period of 
activity and vigour will mark the history of our 
new ally in the near future. 





DIE-FORGING.—No. XIX. 
By JoserH Horner. 


WE have now illustrated in this series the prin- 
cipal methods of manufacture adopted in shops 
where die-forging is practised. We have seen the 
great diversity in the nature of the operations 
performed, and the great elasticity of the system, 
by which it is rendered adaptable to the produc- 
tion either of a very few or a very large number 
of similar pieces. Before bringing this series to a 
close, some little attention should be devoted to the 
special machines employed in this class of work. 

e have already noted the Fielding and Platt 
hydraulic presses, the Brett hammer, the Bradley 
hammer, the Ryder forging press, and the ‘ Bull- 
dozer,” each being very highly specialised types. 
In this article the steam, pneumatic, and drop- 
hammers and appliances manufactured by Messrs. 
B. and S. Massey, of Openshaw, Manchester, will 
be described, permission having been courteously 
given to illustrate them in connection with some 
special adaptations of the new patent pneumatic- 
power hammers of their manufacture to the work 
of die-forging. 

The numerous types of hammers which are made 
by this firm cover an extremely wide range of service. 
They include those for heavy forge work, steel 
tilting work, coppersmiths’ work, flue-welding, and 
other specialised types, which, of course, lie outside 
the scope of the present article. 

The reproduction of a photograph, Fig. 604 on 
page 528, shows a double steam hammer which, 
variously modified, is an ideal tool for stamping 
forgings in which several operations have to be 
done at one heat. The diagrams, Figs. 605 to 607, 
illustrate one example of its utility, in which five 
operations are performed in rapid succession. 

The forging is a hammer, seen finished at the 
right-hand end of the groupin Fig. 606. It is used 
for dressing stones for cocoa-grinding, which are of 
granite. Arectangular bar 1 (Fig. 606), measuring 
lin. by # in. in cross-section, is first roughed down 
between the tup or ‘‘ pallet” A and die C (Fig. 
605), in the recess 2 to the shape 2 (Fig. 606). 
Thence it is passed through the dies C and D in 
succession, receiving the forms illustrated in the 
several recesses, which are numbered similarly to 
the corresponding work done on the forging, until 
it is finished, with the exception of the punching, 
in four operations, the cutting off being done at 
the third operation by the setts on the pallet A. 

The hole is punched in the manner shown in 
Fig. 607. The forging being left in the recess in 
D, the guide-piece E is slipped into the recesses 
cut in the ends of D—(compare with Fig. 605)— 
fitting therein by the pins or dowels at the ends, 
and the punch is driven through it by the tup, so 
producing the hole. The insertion of E is the only 
change made, and the workman has not to move 
away from the hammer. 

Engineers’ hammers, eye- bolts, and much besides 





can be produced in this way; work which if done 





under a single hammer would often involve changing 
the dies and taking two heats. Some interesting 
scheming of dies is involved here, as we have seen 
in several previous examples, where a single die is 
arranged for two or three operations, as in Figs. 
605 to 607, in which five operations are performed 
in two dies. 

These hammers are made in the same standard 


be | dimensions as the single Massey hammers of the 


overhanging frame type, or from $ cwt. to 25 ewt., 
these indicating the weight of the falling mass only, 
without taking into account the pressure of steam 
used. With regard to the actual pressure exercised, 
Messrs. Massey state that, as the result of careful 
experiments, the maximum blow of a 5 cwt. double- 
acting steam hammer with moderate steam pres- 
sure (they recommend 60 Ib.) produces a crushing 
effect upon a piece of hot iron as great as that 
produced by a load of about 30 tons. 

The two hammers are independent in working, 
and the valve-gears are made to suit requirements, 
being both hand -operated and self-acting, and 
having foot-levers in the smaller sizes. Three or 
more hammers also can be set together. 

Another special branch of die-forging done under 
the Massey hammer is illustrated in Fig. 608, in 
which a single hammer is arranged for forging file- 
blanks, the dies being seen grouped around it. 
These are light hammers of 4 cwt. and 1 cwt. 
dimensions, and the treadle motion just now men- 
tioned is seen fitted to operate the steam valve. 
The two sizes cover a range of files from 10 in. 
to 22in. long. The dovetails of the two hammers 
are identical in shape and dimensions, so that 
dies are interchangeable on each. 

This affords an example of forging in dies diffe- 
rent from any previously illustrated. The operator 
is accommodated with a suspended seat, and is thus 
able to slide the dies to and fro in doing taper 
work, through the medium of the horizontal lever 
seen in the figure. A sliding die is seen in place, 
and a group on the ground to the left, and others 
in front of the hammer base. Each die has a lug 
at the rear end, to which the lever—bent upwards 
at the rear—is connected with a pin. The sides 
and bottom are planed to slide freely in a die- 
holder, which is seen attached to the anvil. The 
ye tool has half its face slightly curved and the 
other half tapered. A shouldering block is seen 
at the extreme left on the ground. For forging flat 
square files, plain blocks are used ; for round files, 
swage blocks are rs having semi-circular 
grooves, three in number, for gradual-reduction. 

Another example of hammer work is the shuttle 
tip (Fig. 609) done in one pair of dies (Fig. 610) in 
two impressions—roughing and finishing. This is 
typical of a large variety of swaging performed in 
similar fashion, including bicycle axles, oven and 
tire-iron handles, lathe handles, pins, and similar 
round work. The shuttle tips are turned out by a 
smart man at the rate of about 150 per hour. 
Where belt-power is more convenient than direct 
steam, pneumatic-power hammers or spring hammers 
are also satisfactory for this work. 

Various examples were given in a previous article 
illustrative of the combination of the methods of 
the smith with those of the die-forger, as being 
adapted to the requirements of the establishments 
of many general engineers. We now give some 
common objects produced by the aid of steam, or 
pneumatic hammers, in which bottom dies and a 
plain tup or pallet are chiefly utilised, but which 
are also produced wholly, or almost wholly, in 
dies. These examples are selected from the prac- 
tice of Messrs. B. and S. Massey, in their own 
smithy, to show the alternative methods. The 
sketches, Figs. 611 to 618, actually represent work 
done under the pneumatic-power hammers of this 
firm, being illustrative of some important advan- 
tages which these hammers possess. Amongst 
these may be mentioned the facilities which 
they afford for the use of loose tools; the fact 
that the tup remains up at the top of the stroke 
while the tools are set; that the tup can be 
brought down gently to straighten the tool before 
the blow is struck—which is a unique point 
in belt-driven hammers; and that work can be 
held firmly on the anvil by pressure in addition 
to the weight of the tup. In these and other 
points the pneumatic hammer is similar to a 
steam hammer, and the sketches also represent 
the method of using loose tools under the steam 
hammer. It will be observed that most of the 
articles shown are of so great a length that it 





would be extremely inconvenient to stamp them 
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at once in dies long enough to include the entire 
forgings. 

The first example is a curved lever (Fig. 611) 
used for the Massey steam hammers, its long arm 
measuring 2 ft. 6in. A baris taken, having about 
the same cross-section as the boss. No preliminary 
work is done, but the boss is at once roughed out 
between loose top and bottom tools, as in Fig. 612, 
which are pierced with holes of the same diameter 





Afterwards a few rapid blows nearly sever the 
piece, so that it can be knocked off readily over the 
edge of the anvil. Then the short arm of the 
lever is set on a shouldering tool (Fig. 614)—for the 
reason explained in a previous article—to permit of 
the subsequent bending without distortion of the 


| over with hammer blows. The bosses, which have 
become slightly distorted in this operation, are now 
finished in a pair of plated bossing dies, disconnected 
(Fig. 616). Finally, the long arm of the lever is 
tapered under the hammer and set to its curvature 
|round a curved block (Fig. 617), which fits on the 














Fig. 604. 








“ ~ 














Fig. 607, § E Fig. 610. 
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as the roughed size of the bosses. The flat portions 
of the tools are enlarged sufficiently to impart a 
considerable amount of flatting to form the web 
adjacent, and the edges are bevelled to assist in | 
spreading out the metal. The smith holds the top | 
die by the porter bar (seen) while the blows are | 
being delivered by the tup. 
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At the next stage (Fig. 613) the piece which is ‘metal. The tool is simply a flat extension at the 
to form the forging is severed from the rest of the end of a porter bar. This bending is done under 
bar by the cutting-off tool, which is held steadily |the hammer (Fig. 615) by a device previously 









janvil pallet, being held in place by means of pro- 
| jections bent over its edge. 
| In Fig. 618 top and bottom dies are shown for use 
|in a Brett drop, in which a lever—longer, but of the 
| same shape—used on a er hammer, is finished 
| about the bossed portion, with little preliminary 
| preparation, leaving the long arm to be curved as 
|in Fig. 617. 
The next illustration is that of a connecting-rod, 
measuring 4 ft. 7 in. over all, for one of this firm’s 
| pneumatic power hammers. This is made in two 
engths, and welded about the centre, and is shown 


by the smith while the tup is brought down gently | alluded to, the pressure of the tup holding the work | finished and in its various stages of manufacture in 
on it to insure its being set in perpendicularly. | down firmly while the short arm of the lever is bent | Figs. 619 to 625. Bars are taken of the maximum 
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The screw wrench (Fig. 626), 6 ft. long, is work 
for drawing down, bossing, and punching. In the 
first stage a bar is nicked down (Fig. 627); ata 
second heat it is thence flattened and swaged to 
rough form the handle (Fig. 628), receiving the 
shape in Fig. 629. In the next the boss is shaped 
in dowelled dies (Fig. 630, page 530), and a further 

ig. 631). In a final heat the 


cross-section required for each end. That for th® 
square end is nicked down with a round-faced 

grasped in the hand (Fig. 620), the metal is drawn 
down between the tup and anvil, on faces and edges, 
and then scarfed (Fig. 621). That for the round 
end is next pre as in Fig. 622, and then bossed 
in the loose dies, Fig. 623, and the taper of the 
shank imparted between the tup and a bottom’ extension effected ( 


Fig. 614._ 














Fig. 613. 
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The handle, finished in the right-hand recess, can 
also be done in a spring swage (Fig. 635) of the 
type shown in earlier articles. The lever, Fig. 637, 
is roughed down between tup and anvil, and 
finished in the dies shown in Figs. 638 and 639, 
Fig. 640 shows a poppet for holding the dies in 
Brett stamps. These are forged from a blank, 
like Fig. 641, in the dies shown by Fig. 642. 























_¢ 


(7H5 F) 
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Fig. 615. 
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tapering piece fitting interchangeably with other|square hole is punched through a guide - plate 
tapers in a holder attached to the anvil (Fig. 624). | (Fig. 632), and the shank completed as in Fig. 626. 
The two are then welded (Fig. 625), and drawn out Here, again, the methods shown would give place 
to the exact length required. If larger numbers | to stamping-in dies under a steam drop-stamp when 
were required, the nicking tool (Fig. 620) and the | quantities were in question. 

loose top and bottom dies (Fig. 623) and the loose| _ Fig. 633 is a lever finished in the dies, shown in 
tapering piece (Fig. 624) would give place to dies | Figs. 634 to 636. All the preliminary roughin 
in which roughing arid finishing recesses would be down that is ven nap 4 is done between the tup an 
cut, and the work would be done under a Brett anvil, except that in the left-hand recess of Fig. 636, 
stamp. | where the portion for the handle is drawn down. 








A feature of many of the overhanging Massey 
hammers is that the main frames are built of two 
separate standards, set side by side on the base- 
plate, with an open space between them, through 
which long bars can be passed from back to front. 

Outside of these hammers peepee there is a large 
range of steam stamps and stamping hammers 
designed by this firm for die-forging, when done as 
a regular system in large quantities. : 

The different types of drop stamping hammers in 
use are so Jarge that to summarise and classify them 
is not easy. The older forms are operated by a 
board, or by a belt. Many modern ones are 
actuated by steam, being, in fact, steam hammers, 
having the cylinders mounted on pillars, or on a spe- 
cial framing. Some are actuated by compressed air. 

Other forms of stamps are, however, made, among 
which may be mentioned the following : 
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In Massey’s older form of steam stamps the 
cylinder is carried on top of pillars that are solid 
forgings in the smaller sizes, or cast-iron sleeves 
with long bolts through them, and also through both 
cylinder and base-block in the larger. The weight 
of the latter in the larger class is about sixteen 
times that of the weight of the falling parts. The 
tup is forged, and its ends slide against the pillars, 
and are lined with gun-metal when the pillars are 
forged. The tup is slotted to receive the wedge- 
fitting of the top die or pallet. The piston, which 
is forged solid with its rod, is double-acting, and is 
fitted with a spring buffer to prevent it from striking 
the cylinder cover. The valve is of the piston 
type, and is operated either by hand or foot 
lever, and the tup rises to the top of its stroke 
when steam is turned on, or when a lever is 
released. The speed of lift and the force of the 
blow are alike capable of regulation. This type 
is built in a range of sizes from }-cwt. to 20-cwt. 
power, meaning by that, as in the steam hammer, 
the deadweight of the falling part only, taking no 
account of the energy developed by the steam 
pressure. 

In another form of steam stamp, built on the 


Fig. 630. 











that time is not yet within sight—it is, however, 
indisputable that under many circumstances belt- 
driven hammers are more convenient and more 
economical in small sizes. 

Electric driving and driving by gas engines are 
becoming so common, and offer such great advan- 
tages, that some form of hammer which lends itself 
to these methods has become essential. No belt- 
driven hammer has been made of anything like the 
same power, size for size, as the steam hammer, or 
which could be controlled with anything approach- 
ing to the perfection and ease of the steam hammer. 
Messrs. Massey have long manufactured various 
forms of pneumatic and spring hammers, which 
have given satisfactory results in a limited class of 
work. They are now manufacturing, for the first 
time, a power hammer which they consider equal to 
the steam hammer in power, size for size, in length 
of stroke, and that can be regulated with the same 

recision, and in an almost identical manner. These 
ammers are regularly working in their smithy. 

They are built as nearly as possible like steam 
hammers, with the necessary variations to make 
them independent of steam. The belt pulleys are 








placed low down to keep the hammer very steady. 








Fig. 634. 


below the piston, and thus the hammer is made to 
work until, when the passage is closed, the maxi- 
mum blow is given. 

When the foot-lever rises to its top position, the 
valve is placed in such a position that air is 
admitted below the hammer piston ; but as it is not 
allowed to escape thus, the hammer is held up at 
the top of its stroke. When it is desired to hold 
it down on the anvil, the reverse takes place, and 
air is exhausted from the bottom of the hammer 
cylinder. 

Thus it will be seen that the whole regulation of 
the hammer is effected by the movement of one 
lever—hand or foot—which actuates a single valve 
of simple construction. This hammer will deal 
with the same kind and size of work as a corre- 
sponding size of steam hammer. 

Another type of Massey hammer suitable for die- 
forging is the spring power hammer, operated by a 
revolving shaft situated either at back or front of 
the machine. The length of stroke is adjustable 
by altering the throw of the crank-pin, and the 
connecting-rod is adjustable for different thick- 
nesses of work. The speed and force of the blow 
are regulated by a foot-lever coming round in front 


Fig. 636 
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same general type, the size ranges from 3 cwt. to 
10 cwt. The uprights are castings bolted to the 
base-block, and receiving the cylinder brackets 
above. The tup moves against V-slides. Other 
details are similar to those just noted. 

Another form of steam stamp is that known as 
the Enfield type, from the fact that it is the one 
chiefly used in the Enfield and other Government 
small-arms factories. This is built with cheeks 
recessed backwards, leaving the anvil block and 
dies clear, so that rods can be passed through from 
either side as well as backwards. The cheeks, or 
standards, receive the cylinder feet above, and are 
bolted to the base-block below, the weight of the 
latter being about twenty times that of the falling 
parts. These hammers contain similar features to 
the others, and are sometimes fitted with a patented 
valve gear, giving both self-acting and stamping 
motions. 

The Massey drop-stamps, actuated by a board, 
are built as follows: The base-block carries two 
uprights of cast iron, between which the tup, bolted 
to the lower end of the board, slides. Rollers at 
the top of the standards grip the board on opposite 
sides and lift it, and when the grip is released the 
tup falls. The operation of the rollers is effected 
by one of three ways at pleasure, as follows: A 
foot-lever which comes round the front of the 
hammer controls the movements of the tup, so 
that blows of varying force and at varying speeds 
can be delivered. Or the same effect can be pro- 
duced by a hand-lever. Or the hammer can be 
rendered self-acting. 


A few notes on Messrs. B. and S. Massey’s new 
patent pneumatic-power hammers will suitably 
conclude this ran 

Though we do not believe that the steam hammer 
will ever be superseded for all purposes—or at least 











L 




































































(7315 T. 


They are arranged entirely within the standard, and 
drive directly to the web of the crank, comprising 


a very compact design, avoiding all keys and tor- | 


sion on the shaft, and leaving no projecting parts. 
The crank and connecting-rod are both solid steel 


forgings. The anvil block is set in a diagonal | 


position in order that long bars may be worked 
across them in both directions. The hammer rests 


on an independent foundation, avoiding jar to the | 
hammer frame. The slides are adjustable to take | 


up wear on the tup. 


The method of working is as follows: There are | 


passages connecting the tops of both hammer and 
pump cylinders, and also the bottoms. There is 
also a passage connecting the top and the bottom 
of the pump cylinder. The valve controls both 
this latter passage and also the passage connecting 
the bottoms of the cylinders. When the passage 
from the top to the bottom of the pump cylinder is 
open, air is free to pass to and fro, and therefore 
the hammer remains at rest, although the pump 
piston may be reciprocating. As this passage is 
gradually closed, the air is forced more and more 


into the hammer cylinder, alternately above and | 
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of the anvil block. The anvil block is placed to 


‘one side of the frame, and opposite the arch, so 


that bars can be laid across in any direction. 





THE DESIGN AND CONSTRUCTION OF 
RAILWAY CARRIAGES IN INDIA.* 
By C. F. Bamrorp, Assoc. M. Inst. C.E. 
(Continued from page 467.) 

The Government of India, in 1895, drew atten- 


tion to the effort which had been made by the 
various railway administrations to promote the 


‘convenience of native passengers, in providing 
latrine accommodation in third-class carriages ; and 
it was pointed out that, after an exhaustive inquiry, 
the chief arguments brought forward against the 
provision of latrines in the lower class carriage are, 
when summed up, the following : 


1. The difficulty of keeping the latrines in such 


carriage clean and free from offensive smells, which 





* The previous articles appeared in our issues of 


February 21, March 7, 14, 28, and April 11. 
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would be most noticeable when the train is stand- 
ing still. ‘ . 

2. The difficulty of preventing natives from 
using the latrines when the train is standing at a 
platform, or arriving at, or leaving, a station. 

3. The pollution of the road itself which would 
result, and which would be more serious at and 
in the vicinity of stations. 

4, The objection from a sanitary point of view, 
and the annoyance to the travelling public from 
the above causes. 

5. The expense and reduction of carrying capacity 
involved. 

6. The difficulty of providing latrines in car- 
riages divided into four or five transverse compart- 
ments with side doors; this arrangement having 
proved more convenient than two-compartment 
carriages or saloons with end doors, owing to the 
greater facilities afforded by the greater number of 
doors for ingress, egress, checking of tickets, &c. 

7. The difficulty which would arise on many 
lines of obtaining a sufficient supply of water for a 
thorough and frequent sluicing of the latrines. 

It was also pointed out that, on the other hand, 
there is the undoubted inconvenience to which 
native passengers are often subjected from the 
want of latrines in the carriages ; and this is, of 
course, more specially felt in the case of women and 
children, invalids and old men, on long journeys ; 
also, many accidents have undoubtedly occurred, 
wherein passengers have fallen out of a train when 
attempting, in the absence of a latrine, to relieve 
themselves through an open door or out of a 
window. 

It is true that latrines are provided at most 
stations ; but native passengers do not know how 
long the train will stay, and often are afraid to leave 
the carriage for fear of being left behind. It was 
also pointed out that the average journey of natives 
on most of the railways did not exceed 50 miles, 
so that latrine accommodation was not required in 
third-class carriages, except in the case of children 
and females, the latter on account of their not 
having the same facilities to secure privacy at a 
short distance from the station. 

The opinions of the Director-General of Rail- 
ways and the Consulting Engineer to the Govern- 
ment of India for State Railways in 1889 were that 
if latrines be desirable in third-class carriages, it 
would probably be better to restrict them, in the 
first instance, to the special carriages reserved for 
women, and that for male passengers a urinary 
would be found sufficient. With these arrange- 
ments it is understood that the trains would stop 
for a sufficient time in the morning—at least three- 
quarters of an hour—at stations where proper 
latrine accommodation would be provided. They 
made this proposal after full consideration be- 
cause it is obviously most desirable to avoid 
nuisances on railway premises; and experience 
has shown that ordinary passenger traffic can 
be conveniently carried on without any special 
arrangements of the kind being provided in 
carriages, 

_ As an alternative to this proposal, if conveniences 
in the trains are considered necessary for both 
males and females, they suggested that the third- 
class carriage might be arranged on the through 
passage system, with end doors, as shown in 
Fig. 77, on page 532, and one latrine carriage pro- 
vided at the end of the train. 

_ Upon this subject the Government of India 
issued orders under Section 64 of the Indian Rail- 
ways Act of 1890, as follows : 

1. On and after the first day of January, 1891, 
every Railway Administration shall, in every train 
carrying passengers, reserve for the exclusive use 
of females one compartment at least of the lowest 
class of carriage forming part of the train. 

2. One such compartment so reserved shall, if 
the train is to run for a distance exceeding 50 miles, 
be provided with a closet. 

Also, in 1890, the committee of locomotive and 
carriage superintendents passed a resolution (1) 
that in the design of latrines in carriages intended 
for the use of native passengers, it is accepted as a 
general principle that the excreta be not retained 
in the carriage, and that the hole be so arranged 
that the excreta shall fall clear of any part of the 
underframe or wheels and axles ; (2) that for the 
design of the pan no definite standard be specified. 
The committee considered that the design of Mr. 
C. J. Sandiford, locomotive and carriage super- 
intendent, North-Western Railway (see Figs. 78, 
79, and 80); and that by Mr. C. M. Davies, loco- 
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Pres PER L.igut per Hour (192 Pres = 1 Rupes). Number of 
Total of Rail 
seas R ~...| Railways ae 
ITEMs. ' : l from for which | Average 
| B, and | | 1to7. | Average 
| EB. R. N. W. R,|Madras. ith bunds! cusy igisabesl eaeness seversts ° Taken, 
Oil .. ar 1.410 1.570 2.480 2.380 1.950 2.8338 | 8.000 | 0.674 16. 7 2.232 
Wick i os 0.028 0.052 | 0.020 0.140 0.004 0.094 0.166 0 032 0.504 7 2.072 
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Interest on cost of lamp! 0.201 0.259 | 0.110 0.100 0.246 0.183 0.183 | 0.183 0.916 5 0.183 
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Corrected Total | 2.272 2.644 8.022 8.220 | 8.544 3.851 4.098 3.134 ee ee 3,236 
Number of lamp hourr | 
per annum ‘ ++| 2,644,425 ‘ “= 6,144,407 | 4,930,846 906,708 ee 947,175 
! \ | 




















* Cocoa-nut oil used on this line. 


motive superintendent, Bengal-Nagpur Railway (see 
Figs. 81, 82, and 83, page 532) to be satisfactory and 
well-suited to the purpose ; (3) that in the latrine 
department the entire floor and the sides for a 
height of not less than 2 ft. be covered with some 
impervious material. That for this purpose ena- 
melled iron or sheet-lead be recommended ; (4) 


that a supply of water be not considered essential, | p 


but if arranged for, the cock should be self-closing ; 
(5) that if a separate door be provided in the side of 
the carriage to allow of more thorough cleansing 
of the latrine at terminal stations, such door should 
be kept locked when the carriage isin use. The 
system of allowing access to the latrine compart- 
ment direct from the platform, with a view to in- 
spection or cleansing while the train is stopping at a 
station, is considered objectionable, and a nuisance 
to passengers and others who may be on the 
platform at the time. 

The author has found that the arrangement of 
closet in third-class carriage, as shown in Fig. 55, 
page 340 ante, and the construction of latrines for 
third class, as shown in Figs. 58, 59, and 60, has 
in every way proved satisfactory. 

On the East Indian Railway a very neat arrange- 
ment of commode pan has been fitted to some of 
the officers’ carriages. The ordinary enamelled 
tube is fixed to the floor of the carriage, but at the 
bottom a trap-door, opening downwards, and worked 
by a handle in the bath-room, is fitted ; thisis used 
in connection with a box of sand to avoid the un- 
pleasant draught upwards, which is often expe- 
rienced when travelling at any speed. 

On the Eastern Bengal State Railway a number 
of earthenware commode pans are inuse. They are 
easily cleaned, and are said to give no trouble by 
breakage, but are very heavy. 

On the Bombay - Baroda and Central Indian 
Railway what is known as the ‘ Trinal water- 
closet ” is fitted to some of the first and second-class 
carriages ; it is a very suitable fitting, but rather 
heavy. 

For the most part the fittings of carriages are 
under patents, and have their special advantages, 
some railways preferring one, while other railways 
adopt a different kind. The East Indian Rail- 
way had for some months on trial a through car- 
riage, one compartment trimmed with vulcan 
cloth and another trimmed with buffalo hide ; but 
during that time no difference was noticed in ap- 
pearance or in wearing qualities. The cost of 
trimming a carriage (two compartments) with 
vulcan cloth (for cloth only) is 248Rs., against 
buffalo hide 416Rs., or a difference in favour of the 
vulcan per carriage of 168Rs. 

With regard to door-handles, some railways 
prefer Wethered’s locks, while others are fitted with 
Defries’ locks. In selecting locks and door-handles 
for India or other countries where sand storms are 
prevalent, it should be borne in mind that the best 
lock is that which is dustproof and is not liable to 
be clogged with dirt. 

Metal glass frames, with cork bedding, have been 
largely used in England. In India, on the East- 
Tetisn Railway, the breakage of window-glasses is 
very great, and taking the frames to pieces to 
remove the glass means, as a rule, replacing a 
frame, the cost of this being considerable. It is 
claimed that with the metal securing frame the 
window-frame is left intact and the life pro- 
longed indefinitely ; the cost of replacing a glass 
is nominal, being done in a few minutes by any 
ordinary workman. It has been pointed out that 
these metal frames would be more likely to give 
satisfaction if made of material other than brass, 
which is likely to be stolen by natives. 

The anti-friction door hinge was recommended, 





Data in this column is not included in the total abstract.for averages, 


and seems to be an improvement on the previous 
hinge, giving a larger bearing surface; and for this 
reason three hinges per door could be used instead 
of the present practice of four hinges. One im- 
portant point about the hinges is the ability to take 
the door off for repairs, without taking off the 
— pillar portion of the hinge, thereby saving 


An improved pattern of wash-hand stand with 
tip-up basin, soap dishes, &c., has been intro- 
duced on to some railways, the old arrangement 
of levers and rods for opening and closing being 
done away with, and quadrants substituted. Boxes 
for brushes, &c., have been added, and stands for 
— Instead of opening and shutting the stand 

y raising the lid, this is done by lowering or lifting 
the front of the box without any danger. 

Pearce’s patent india-rubber cushions for glass 
frames to prevent rattling, and india-rubber window- 
rest cushions, have been proved by experience 
to work very satisfactorily, and are now in use on 
Indian railways. 

With regard to the theft of brass or cloth, it has 
been pointed out that whenever iron was suitable 
its use greatly decreased the chance of theft ; also, 
the use of rivets in place of screws for brass fittin 
has been recommended wherever practicable. fn 
the case of cloth articles, weaving in a monogram at 
_— intervals reduced, but did not entirely prevent, 
theft. 

Great difficulty has been found in India in ob- 
taining a varnish for rolling stock that will not 
discolour or deteriorate when exposed to the direct 
rays of the summer sun, which often exceed a 
temperature of 170 deg. Fahr. There are also 
other climatic and local variations which are exceed- 
ingly destructive to varnish—notably, the running 
of trains through sandy regions and atmosphere 
saturated with chloride of sodium from salt lakes ; 
and comparatively cold and extremely moist nights 
followed by days excessively hot and dry. 

The most durable body varnishes are made from 
the most refractory fossil resins, varying in natural 
colour from a light straw to a deep amber. The 
pale varnishes are made from softer and brighter 
resins, and are consequently not so durable. The 
hardest used in oil varnish manufacture are fossil 
African resins, called copal, and sometimes anime, 
shipped from Zanzibar and Sierra Leone ; another 
hard resin comes from Brazil, also called copal and 
anime. The Kauri copal of New Zealand is a fairly 
hard and bright resin, and is said to be much used 
by varnish makers as the basis of all copal varnish. 
It is cheap and easily worked. Another bright and 
soft resin is the white Singapore dammar. The 
latter makes a beautiful pale varnish; but experience 
has shown that it rapidly disintegrates after a short 
exposure to a hot sun, and may then be entirely 
brushed off the surface with the hand or adry cloth. 
The highly refractory Zanzibar anime would yield 
a very durable and fairly pale body varnish ; but it 
is difficult to melt. (The author has found it most 
uneconomical to apply cheap varnishes to coaches 
in countries where the climate is humid, and where 
expansion and contraction is great ; and that where 
Sierra Leone fossil resin alone is used, the varnishes 
have a longer life than others, under the above con- 
ditions. ) 

On the Oudh and Rohilkhand Railway almost all 
painted work, after each coat has been applied, is 
submitted to a temperature of 118 deg. Fahr., for a 
period of about 18 hours. This is done in especiall 
constructed stoves. The results appear to be ce 
lent ; green paint, which seldom lasts for more than 
two or three years, after rubbing down and varnish- 
ing, appeared as good as new at the end of five. Ver- 
milion, which usually bleaches in from six to nine 
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months, was quite good at the end of two years. 
The system has been under trial for about eight 
years, and some panels, both white and yellow, that 
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In 1893 there was a proposal made for a standard | loaded within 1 ton of their marked carrying capa- 


distance of 7 ft. 4 in. between centre to centre of 
axle journals, instead of 7 ft. 3 in. for the 5-ft. 6-in. 
gauge, as the former length was considered neces- 


sary to give (ae for a 4-in. plate spring which is | 
required for loads of 12 tons per axle ; also to give | 
more clearance from the back of the axlebox to the | 


bars of the wheel, for the washer, or dust shield. This 
proposal was put to a general ballot, which resulted 
in a majority of six votes for keeping to the present 
standard dimension of 7 ft. 3 in. The advocates 
for this distance pointed out that there were in use 
over 100,000 axles to the 7-ft. 3-in. gauge, and that 
even if the 7-ft. 4-in. distance be more suitable in 
the case of 12-ton axles, the arrangement already 
adopted with a spring of 34 in. has not_ proved to 
be defective, and has the 





city, and wagons loaded with minerals as full loads. 
For mixed trains the load is given in coaching 
vehicles, and a coaching vehicle is taken as weigh- 
ing 12 tons, and a loaded goods vehicle as weighing 
18.5 tons. Thus, in atrain whose load is twenty 
passengers vehicles, and on which there are only ten 
passenger vehicles = 120 tons, the nearest number 
of goods vehicles at 18.5 tons each, which will be 
equivalent to the other ten “pages a vehicles, or 
120 tons, may be added, in this case 7. This has 
been worked out for every possible number of pas- 
senger vehicles on the train, up to the full load. 
On the Southern Mahratta Railway all goods 
train loads are given in maunds, subject to a maxi- 
mum number of vehicles; passenger and mixed 


vantage of using only | train loads being got out by vehicles. The policy 


one standard distance. The advocate of the 7-ft. 4-in. | on this line seems to be to put just as great a load 
distance recognised that it was not then desirable | on goods trains as the engine is able to pull, even 
to try and introduce this distance for the 9-ton | at the lowest speed. 
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had been among the first to be treated, are in a 
very fair condition now. 

Mr. W. R. S. Jones, M.I, Mech. E., of the Raj- 
putana-Malwa Railway, made some extensive in- 
vestigations in regard to the causes of failures of 
varnishes in India. An extract from his memo- 
randum on this subject will be given later on. 

During the past five years most Indian railways 
have adopted gas in preference to oil, which was 
previously used. It was shown that the average 
cost per light per hour on seven lines was 3.236 
pies,* and that for lighting with cocoanut oil on 
the Burma Railways was 3.134 pies per light per 
hour. The Table on the preceding page shows the 
average cost of lighting carriages with oil. 

After a lengthy trial, Mr. E. S. Luard, of the 
Bombay- a and Central India Railway, pre- 

ed an estimate of the cost of lighting by gas, 
Pintach’s system. An estimate was also pre- 
by Mr. R. Pearce, of the Kast Indian 

ilway. The figures are for 3906 lights in 1424 
vehicles, to give 6,144,407 light hours per annum. 
From these figures it appears that the cost of 
gas lighting is but slightly higher than that of 
oil, while the advantages of the better light and 
absence of dirt and oil are considerable. The gas 
lamps can be lighted at any large station, and 
turned down till required, when they can be turned 
up in a few seconds. 

The general details of lamp casings and arrange- 
ment of fixing gas lamps to first and second class 
compartments is given in details in Figs. 43 to 46, 
page 304 ante. It may be mentioned that it is 
very important to fix all pipes in easily accessible 
positions, and not to fasten them too rigidly to the 
carriages ; also to provide cement-lined iron tanks 
for the storage of the oil. 











* 192 pies = 1 rupee. 




















axle. The consequence would be that, when 
one of the heavy axles had been damaged in the 
journal, it would have to be scrapped instead of 
ing turned down to suit a vehicle with a lighter 
oad. 

The outcome of this discussion was that the fol- 
lowing dimensions were adopted for new axles on 
the 5-ft. 6-in. gauge as absolute standards : 


Standard — 
Standard A Standard | Minimum 
—_— Length of — of Diameter bt Dermner a 
Journal. Soares: Wheel Seat. | Centre. 








er in. } in. | in. 
Heavy axle.. 9 43 | 64 | 5} 
Light axle 7 9 4 | 5} 5 


It was also pointed out that as a substantial increase 
had been made in the diameter at wheel seat, and 
at the centre in the lighter axle, compared with the 
dimensions previously adopted, that this new axle 
would be adopted as standard for loads not exceed- 
ing 11 tons on a pair of wheels (including the 
weight of wheels and axles), subject to a minimum 
diameter of journal of 3 in. 

In preparing load tables different railways adopt 
different methods. On the Great Indian Penin- 
sular Railway the loads for passenger and mixed 
trains are got out by the number of axles ; one axle 
in excess of the load is not counted. The loads of 

8 trains are prepared on a tonnage basis; 5 tons 
in excess of the load is not counted. Instead of 
taking the actual tare of each wagon, an average 
tare for each class of wagon is fixed. 

The load tables for passenger trains on the Kast 
Indian Railway are got out in vehicles, for goods 
trains in tons ; in this case the tare is taken to be the 
nearest number of whole tons. All wagons, except 
those loadcd with minerals, are taken as being 














On several other Indian railways the load tables 
for all trains are got out in vehicles. 


(To be continued.) 





THE MICROSCOPIC EXAMINATION 
OF METALS. 

Ir will be remembered that in the discussion of 
Mr. William Campbell’s paper on ‘‘ The Micro- 
scopical Examination of the Alloys of Copper and 
Tin,” read at the meeting of the Institution of 
Mechanical Engineers on December 20 last (see 
page 7 ante), Mr. Milton referred to some experi- 
ments he had made, illustrating his remarks by 
means of lantern slides. We are now able, through 
the courtesy of Mr. Milton, to reproduce on pages 
533 and 534 some of the micro-sections he threw 
upon the screen. 

For some time past Mr. Milton has been giving 
a good deal of attention to this important subject, 
and his investigations have led to some interesting 
features being brought forward. It is fortunate 
that an engineer of scientific attainments, and one 
who has such unrivalled facilities for obtaining in- 
formation, should have taken this matter up. In 
spite of the excellent work of a few scientific in- 
vestigators, microscopic research has not received 
the attention in this country that its usefulness 
cemands. In Germany and France excellent work 
has been done, and in America there is a quarterly 
—— the Metalloqraphist, devoted to the subject. 

e have in ENGINEERING devoted some space to 
the question, notably in the case of a series of 
articles contributed i. Mr. T. Andrews, F.R.S., 
of Sheffield (see Encineerine, vol. Ixvi., pages 
411, 541, and 733). We have also from time to 
time printed most of the important contributions 
on the subject, read before the various scientific 
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and technical institutions. As the names of the|two or more of the metals of which the alloy 
contributors of these papers will be within the re-| consists. Each of these substances may be either 


collection of our readers, we need not make further 
reference to them here. 


one of the original metals in which one of 
the other metals is dissolved in an indefinite 


There are many problems in metals still awaiting proportion, or it may be a chemical compound 


solution, and a large number of these will probably 


of two of the metals, in which case the metals | 


be solved by microscopic research. Amongst them | must necessarily occur in strictly atomic propor- 


may be mentioned the causes of erratic corrosion of 





tions, or it may be that they may consist of 


of lead and tin composed of about 2 parts lead 
to 1 of tin. For a comparatively large range of 
temperature this alloy is so plastic as to permit of 
what is technically known as ‘‘ wiping” a joint. 
A microscopic examination of this alloy shows that 
it consists of crystals of lead surrounded by a com- 
pound of lead and tin, which has approximately 
the composition of 2 tin and 1 lead, and which has 


copper pipes and brass condenser tubes, the local! such a chemical combination, dissolved in an!a much lower melting-point than the crystals of 





Fic. 1. Baps:te’s Waite. Metat. 





Fic. 4. Wurre Metat or Leap, Antimony, 
AND Tin. Norma ConpiTIOoN. 





Fic. 7. ALnLoy or 4 PER CENT. CoPPpER AND 
96 PER CENT. TIN. 


pitting and grooving of boiler-plates, and the rapid 
deterioration of bronze propeller blades in some 
copper-bottomed vessels. The study of alloys has 
already shown that the intimate mixture of two or 
more metals does not -result in the production of a 
homogeneous product ; and some of Mr. Milton’s 
micro-sections very beautifully illustrate this fact. 
In almost all cases it can be demonstrated that an 
alloy consists of a mixture of two or more sub- 
stances, each of which is itself a combination of 








Fie. 2. Bassrrt’s Warre Metat. 





Fie. 5. Watre Mertat or Leap, ANTIMONY, 
AND Tin. Stowry Cooren. 





Fic. 8. Attoy or 1 PER cent. CopPER AND ~ 
99 peR cent. Tin. Stowny Coo.ep. 


excess of one or other of the metals of which it is 
composed. All thesé forms exist in some of the 
ordinary alloys in general use. Each of the com- 
ponents has its own melting-point ; and where these 
are widely different we have the phenomenon of 
the alloy softening at the lower melting-point ; and, 
being fluid only above the higher melting-point, 
remaining in a state of plasticity at intermediate 
temperatures. As an instance, the well-known 
plumbers’ solder may be quoted. This is an alloy 


Fic. 3. Tin-Copper ALtoy : 84 PER CENT. 
Coprer, 914 per cENT. Tin. 





Fic. 6. Waite Mera or Copper, Tin, anp 
Zinc. St towny Coo.ep. 





1a. 9. ALLOY OF $4 PER CENT. CopPpER AND 
994 per ceNT. Tin. Stowty Cooep. 


|\lead which it surrounds. In illustration of these 
facts, which Mr. Milton put forward in his in- 
teresting speech on the discussion of Mr. Camp- 
bell’s paper before the Institution of Mechanical 
Engineers, we reproduce certain of the lantern 
slides then shown. 

Figs. 1 and 2 show different samples of Babbitt’s 
white metal. In each case one half of the figure 
shows the structure of the metal when in its normal 





condition as cut from the ingot, and the other half 
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shows the structure when the metal is very slowly 
cooled from its melting point. Fig. 3 is a tin copper 
alloy—84 per cent. of copper, 914 per cent. of tin— 
one-half as cast on a chill, the other half slowly 
cooled. Fig. 4 is a white metal in normal con- 
dition, containing about 80 per cent. of lead, the 
remainder being antimony and tin. Fig. 5 shows the 
same metal slowly cooled. This micro-section indi- 
cates that separation of parts occurs if the different 
constituents have considerable differences of specific 
gravity. Fig.6 is awhite metal containing copper, tin, 
and zine, slowly cooled, showing a similar separation 
under the action of gravity. Fig. 7 is an alloy of 
4 per cent. copper, 96 per cent. tin, slowly cooled ; 
Fig. 8 1 per cent. copper, 99 per cent. tin, slowly 
cooled; Fig. 9, 4 per cent. copper, 99} per cent. 
tin, slowly cooled ; Fig. 10, tin nearly chemically 
pure, also slowly cooled. The white spots observable 
in Figs. 7, 8, and 9 show the copper-tin chemical 
compound of CuSn. The matrix is either pure tin 
or tin containing less than } of 1 per cent. of copper 





Fie. 10. Tin Stowty CooLep. 


in solid solution, Figs. 1 to 5 show the great 
influence that speed of cooling has upon the size of 
the component grains of the metal; in other words, 
it is seen that slow cooling is conducive to coarse- 
ness of structure. Fig. 1 is a Babbitt’s metal 
which has given very satisfactory results; whilst 
Fig. 2 is a Babbitt’s metal which was very un- 
satisfactory, wearing away rapidly even under light 
loading. e difference in their composition is 
mainly that Fig. 1 contains more antimony and less 
copper than Fig. 2. In Fig. 1 the larger white 
masses are a compound of antimony and tin, 
probably Sb Sn. e smaller white portions are 
the — compound CuSn. The matrix is 
practically pure tin. In Fig. 2 the white portions 
are probably antimony and copper compound and 
the above-mentioned copper-tin compound. Both 
of these substances are brittle, as also is the 
antimony-tin compound. In Fig. 2 they cut up 
the whole mass into a cellular structure, and it is 
doubtless due tu the fracture under load of these 
substances, forming the cell walls, that the tin 
cellular contents are disintegrated, and wear 
results. In Fig. 1 all the brittle portions are sur- 
rounded and supported by the ductile metal tin, 
and fracture of the brittie portions does not dis- 
integrate the whole mass. Mr. Milton’s slides 
the magnification shown was in all cases 45 dia- 
meters, while our reproductions are about three- 
fourths this scale. 





THE BORDEAUX NEW RAILWAY 
STATION. 


(Concluded from puge 467.) 

Tue glazed roof over the lines and platforms in 
the rear of the new terminus and central station at 
Bordeaux was built by Messrs. Daydé and Pillé, of 
Creil. It is shown in transverse and longitudinal 
sections in Figs. 7 and 8 of our two-page plate. As 
will be seen, it is carried on one side by the rear 
wall of the station, and by built-up pillars on the 
other. Figs. 10 to 14 illustrate the sections of the 
pillars, main rafters, and purlins. 

‘The roof is 985 ft. long and 189 ft. 3 in. span ; 
84 ft. 8 in. high above the platform level in the 
centre, and 85 ft. 3in. high above the rail level. 
It is formed of thirty-three main ribs, placed 


30 ft. 5} in. apart, and held together by purlins 





and wall plates ; the ribs are jointed on the side 
which rests on the station wall, the pillars on the 
other side forming the continuation of the main 
rafters, and resting in a strong masonry founda- 
tion, in which they are bolted. 

In order, as far as practicable, to prevent air 
draughts and keep out the rain, the two end ribs 
are fitted with a glazed metallic screen, which is 
carried down to 24 ft. 7 in. above the platform 
level. The side opposite the station wall is fitted 
also with a similar screen between the pillars, 
which reaches down to 13 ft. above the platform 
level. This is shown in Fig. 8. 

The roofing is partly of zinc sheets, which are 
allowed free expansion, and partly of glass. The 
zine sheets rest on battens fitted to roofing boards 
which are nailed to a — lining. The glass 
panes are held in iron frames. The top of the 
roof is covered by a glazed louvre 52 ft. 6 in. in 
width, 

Owing to the large dimensions of this station 
hall an important question to be dealt with was that 
of the action on the structure of variations in the 
temperature. In order to counteract this action 
longitudinally, the work is divided into five sec- 
tions; the end sections with seven roof - bays, 
and the intermediate ones with six. The purlins 
are fitted to the outer roof-bays of the interme- 
diate sections by bolts placed in oval holes, with 
the interposition of copper plates, ;}; in. thick, 
between the gussets and the purlin angle-bars. 
Expansion joints in a line with the above arrange- 
ments are also made in the battens and in the 
eaves. Transversal action through variations in 
temperature is provided for by the jointing of the 
roof on the station wall on one side. The stability 
of the structure is secured by lateral bracing, 
formed of round iron bars fixed in gusset plates 
riveted to the trusses. 

The strength of the construction has been based 
on the following loads: A permanent load formed 
of the weight of the structure, a surcharge of 
50 kilogrammes per square metre of roof (10.23 lb. 
per square foot) and a wind pressure of 120 kilo- 
grammes per square metre (24.56 lb. per square foot) 
of area normal with its direction, the direction being 
supposed at an angle of 10 deg. with the horizontal. 
It was assumed that both the surcharges would not 
be simultaneous. The maximum stress coeflicients 
taken into acccount in the calculations were 6 kilo- 
grammes (3.81 tons per square inch) for cast iron 
under compression ; 8 kilogrammes (5.08 tons) for 
iron under extension, compression, or flexion ; 11 
kilogrammes (6.98 tons) for steel under the same 
conditions ; 5.5 kilogrammes (3.49 tons) for iron 
riveting ; and 8.5 kilogrammes (5.40 tons) for steel 
riveting. The frames have been considered as 
exerting only a vertical reaction on the wall on 
which they are jointed on one side, and on the 
other side as being fixed at the base of the iron 
pillars. 

The following particulars of weight and cost of 
material used in the construction of this hall will 
be found of interest. 

Francs, £ 


Steelwork, 942 tons ... ia 388,000 (15,520) 
Ironwork, 365 ,, as Se 144,000 (5,760) 
Castiron, 129 ,, sep isa 51,000 (2,040) 
Woodwork ss bi 131,000 (5,240) 
Roofing, zinc and lead 87, (3,480) 
Painting and tarring ... is 21,000 (840) 
Glass... os wae at 50,000 (2,000) 

For a total of... 872,000 (34,880) 


which does not include the cost of foundations and 
masonry work. Including the latter, the total cost 
is 974,000 francs (38,9601.), equal to 56 francs per 
square metre (4s. 2d. per square foot) of area 
covered. 

The erection of the structure was carried out 
with the help of scaffolding on travelling gantries. 
The scaffolding (see Figs. 15 and 16, page 544) 
did not interfere with the railway traffic. It 
took up but little space on the platforms, but 
extended over them, covering the lines. The 
travelling gantries were in two parts: one was 
placed ahead of the rib being erected, and carried 
the lifting gear; the second part was placed in 
a line with the rib; this carried a centre in the 
shape of the intrados, and a stepped platform 
for fixing all the various parts of the roof together. 
The gantries were made to travel on rails which 
had been laid down on the platforms, by means of 
ratchet wheels and levers. They were driven for- 
ward over a distance of 30 ft, 6in. at a time, cor- 





responding with the distance between each rib. 
When the operations were fully started, the erec- 
tion of a rib with the corresponding roof section 
took five days on an average. 

The South of France Railway Company have 
large maintenance and repair shops at Bordeaux, 
employing 1200 men; also a large dépét for their 
locomotives, and works. for the water supply. 
These installations required a motive power of 500 
horse-power, which was supplied by sixteen engines, 
varying from 1 to 80 horse-power. These motors 
having become insufficient, they worked under 
bad conditions, supplying in several instances 
double the nominal power for which they had been 
designed. A provisional plant had been put down 
for lighting the station, and it was decided to 
replace this by a large central installation, com- 
prising boilers of a suitable type for burning very 
cheap fuel—as, for instance, the coke-dust taken 
from the locomotive smoke-boxes, and which con- 
tains as much as 30 to 50 per cent. of ashes. An 
old engine round-house has been utilised for con- 
taining the generating plant. This consists of six 
boilers with a bunker in front, in which the fuel is 
unloaded direct, and of three electric generating 
sets of 285 kilowatts each, formed of horizontal 
compound engines running at 75 revolutions per 
minute, and driving dynamos keyed on the engine 
shaft. The engines either work condensing or 
exhaust in the atmosphere. The electric gene- 
rating sets are able to supply, on an emergency, a 
maximum of 335 kilowatts each. The current gene- 
rated at 240 volts is led to two bus-bars on the 
switchboard, and thence through three wire con- 
ductors to the eight main distributing sections. The 
same conductors serve for lighting and for the 
power transmission. The lines are almost all aerial, 
held on porcelain insulators fixed to old rails. The 
motors are branched on the two primary con- 
ductors, and work at a 240-volt pressure; they 
number thirty-five, and are scattered over the 
various shops, their power varying from .74 to 45 
kilowatts. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS, 

On Friday last, the 18th inst., the usual monthly 
general meeting of the Institution of Mechanical 
Engineers was held at the Institution House in 
Storey’s Gate, the President, Mr. W. H. Maw, 
occupying the Chair. One paper was down for 
reading and discussion. This was a contribution 
by Mr. Robert E. Atkinson, of Leicester, on the 


‘*STANDARDISATION OF Pipe FLANGES AND 
FLancep Firtines.” 


This paper we commence to print in full in our 
present issue. After the reading of the paper the 
President, in proposing a vote of thanks to the 
author, said there could be no two opinions as to the 
importance of the subject dealt with in the paper, 
or as to the ability with which the data had been 
collated and arranged so as to facilitate the discus- 
sion of the various points to be settled. The paper 
differed from many contributions brought before 
the Society. It was extremely desirable not only 
that it should be thoroughly discussed, but also that 
some definite result should be arrived at in regard 
to the subject dealt with. At the meeting of the 
Council which had been held that afternoon the 
matter had been carefully considered, and a course 
differing from the ordinary routine had been de- 
cided upon—namely, that the discussion on the 
paper should be a with as far as possible 
that evening, and that its further consideration 
should then be adjourned until an early meeting in 
the autumn session. In the meantime the paper, 
together with a report of the discussion as far as 
it had proceeded, would be distributed to all 
persons who might be interested, or who could 
speak with authority on the matter, and they would 
be asked to put forward their views in writing. 
Such communications would be put in the hands of 
a small committee, of which the author would form 
a member. The communications so received would 
be collated and arranged by the committee, and a 
digest of them embodying all their suggestions 
would be prepared in the form of a supplementary 
paper, which would be presented at the autumn 
session, when the discussion would be resumed. It 
was thought that this would be a more satisfactory 
proceeding, and would be much more likely to lead to 
definite results, than simply adjourning the discus- 
sion for a week or two. The suggestion having met 
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with the approval of the meeting, Mr. Maw called 
ou the author to make any supplementary statement 
he might wish to put forward. 

Mr. Atkinson, in response to the President’s 
invitation, said the question of flanges differed in 
many respects, in regard to standardisation, from 
that relating to machine parts, a matter which had 
been a good deal before engineers of late. A 
great proportion of the work done in connection 
with flanged joints was carried on at a distance 
from the works where they were produced ; there- 
fore, although cheapness was desirable, saving of 
labour in fitting was a very serious consideration. 
In many cases it was cheaper to spend three or four 
extra shillings to produce a satisfactory result, 
rather than have trouble when the flanges had to be 
put together. He would point out that standards 
must always be, more or less, a matter of com- 
promise, especially when large ranges of subjects 
had to be considered, such as that of locomotive, 
marine, stationary, and other descriptions of work. 
The question of bolt-holes was one of great im- 
portance when considered from the point of view 
of fitting. It was desirable not to stock teo large 
a variety of bends, tees, and other parts, so as to 
keep the cost of production down. He exhibited a 
full-sized model of a 3-in. pipe flange. This, he 
said, gave an instance of the weak point in his pro- 
posed system, as here the number of bolts increased 
at once from four to eight, in order to conform with 
the rule he had laid down of bolt-holes being always 
four or a multiple of four. The desirability of an 
international movement was apparent; but the 
difficulty at once suggested itself of the difference 
in standards of measurement. Abroad they had 
chiefly the metric system, and our 12 in. became an 
odd number. That difficulty, he thought, could be 
got over if the spirit of concession were brought to 
bear. 

Mr. Stromeyer said he welcomed the spirit which 
prompted.the production of the paper. At first 
he was inclined to say that before standardising 
parts we should standardise materials, for if a 
new metal were discovered it might modify the 
method of construction. If we were to work 
on this plan, however, we should have to wait 
too long. A good deal has been said, quite re- 
cently, about the standardisation of locomotives, 
and English engineers had been blamed because 
they allowed foreign makers to precede them in 
this matter. That might be one reason why loco- 
motives had been bought recently in America ; but a 
more potent reason was that the Indian Government 
had been trying to delay expenditure by not order- 
ing locomotives at the proper time. Then, when they 
could not do without them any longer, they had to 
give out more orders than English firms could 
execute. He hoped, however, that we should not 
become too crystallised in regard to methods of 
standardisation. Whitworth was the great pioneer 
in this field ; but, even up to the present time, his 
standards were not universally adopted; for in- 
stance, in boiler work and for small threads of 
screws. Mr. Stromeyer did not mean by the 
remarks he was making that we should not stan- 
dardise, but that discretion should be adopted in 
the matter. As a point of detail, he would ask the 
author what clearance should be allowed in the 
bolt-holes of the flanges. If the holes were not 
made very accurately at the works, there would be 
a difficulty in fitting them together so as to take the 
bolts ; and unless rimmering were had recourse to 
the holes would have to be larger than if drilled in 
position. If one design of flange were to be adopted, 
the tendency would be to have as many bolts as 
possible and to keep the bolts near the pipe. A 
Board of Trade report had recently been issued in 
which an instance was given of a cap breaking on 
account of the strains set up by the jointing ma- 
terial being inside the bolt rings. This kind of 
breaking was generally attributed to vibration, but 
here the cap was very small, and the manner in 
which the pressure was distributed broke the 
cap at the root of the flange. Another case men- 
tioned was that in which the jointing material 
had blown out because it had deteriorated. It 
was therefore advisable to avoid thick jointing 
material, and simply put red-lead paint between the 
flanges. This he considered the best method of 
makinga joint. For the reasons given there would 
be a tendency to make flanges small, but from a 
commercial point of view they should be as large as 
possible, so that, if not drilled beforehand, one flange 
would fit others over a considerable range. If the 
flanges were too small in diameter, or the pitch line 


of the bolts were too large, the holes would be 
through the outside of the flange, and this was a very 
inconvenient arrangement. The author determined 
the pitch line by the outside diameter of the flange, 
but Mr. Stromeyer thought the inside diameter 
should be taken. The size of bolts in relation to 
the description of flange should be considered. 
With flanges and jointing rings giving narrow sur- 
faces, a less pressure need be exerted by the bolts 
to make a tight joint than would be essential if 
there were a wide flange ; thus, in fixing the size 
of bolts, the area of the bearing surface must be 
taken into consideration. Only one example oi 
a copper pipe joint was given in the paper, but 
marine engineers had had considerable trouble 
with copper steam-pipe joints. The difficulty arose 
through brazing on the flanges. There was also 
the danger that the gun-metal flange would be 
bent during the hydraulic tests. Reference had 
been made to bolts breaking in steam-pipe joints. 
Accidents from this cause were, however, not 
frequent. In regard to keeping a stock of flange 
joints, it was often not known ina line of piping if 
the flanges would come to the same angle, and the 
holes might thus not be true. The fitter would 
then have to chip or file the holes, which would 
cause more trouble than drilling in position. Mr. 
Stromeyer also referred to the question of polished 
flanges and nuts and to the finish of work, and he 
asked whether or not it was suggested that flanges 
which were turned up bright on the edges should 
be the same diameter as rough flanges, or some- 
what smaller to allow for finishing. Though it 
might be cheaper to drill holes in the shop, the 
practice should not be followed with some fittings, 
such as costly valves, &c.,. where the real work 
should be on the valve itself, and would cost so 
much that drilling the holes specially would be 
proportionately a small matter. 

Mr. Hopkinson, of Huddersfield, who rose in 
response to an invitation from the Chair, said he 
would rather not discuss the matter in detail just 
then. The advantages of the system proposed 
were fully put forward in the paper. 

Mr. D. M. Nesbit said that the standardisation 
of flanges was a matter of necessity. He agreed 
with a great deal that Mr. Stromeyer had said in 
his recent speech, but there were some points from 
which he differed. Undoubtedly, from the com- 
mercial point of view, it was desirable to stock 
fittings, but it had to be decided which was the 
most desirable course to follow. In regard to the 
number of holes in a flange, he would point out 
that six holes in a flange of a 6-in. stop-valve 
rendered it unsaleable afterwards, supposing it 
were not used for the particular work for which it 
was designed. He had recently had an instance of 
this, in which a valve had not been used for 
certain work and could not be adapted for other 
purposes. Standardisation was an important sub- 
ject, not only for this country, but for other parts 
of the world, for there was much loss in business 
through having to keep a large number of parts in 
stock. He gave an instance of a large quantity of 
pipes that had been lying about for years, being 
taken in stock over and over again, because they 
were of unusual sizes. He agreed with a good deal 
that Mr. Stromeyer had said about jointing ma- 
terials, but he thought that it was most important 


that the material should cover the flange in order | po: 


to make a good joint. In regard to bolts not being 
in line, that difficulty could be got over. A greater 
number of bolts would give greater strength to the 
joints ; though, of course, a greater number of holes 
might weaken the flange. He hoped the meeting 
would support the Committee in their efforts to pro- 
duce a standard, and thus save waste of time, energy, 
and material. 

Mr. Incledon, who is the manager of the foreign 
department at Messrs. Lloyd and Lloyd’s Tu 
Works, said that at the end of the paper there was a 
communication from his firm. They had taken up 
the same subject, not knowing the paper was to 
be read, and had collected a large amount of infor- 
mation which they had been happy to place at the 
disposal of the Institution. He took exception to 
the standard that the author suggested, because, 
although he (the author) had collected a vast amount 
of information, he had not built up his system on 
the experience of other firms, but had brought 
forward the standard of hisown firm. The speaker 
did not think that one firm’s standard was sufficient 
for the purpose. He was also of opinion that it 





was hopeless to try to form an international stan- 
dard, as the systems of measurement in England 


and abroad respectively were so different. In regard. 
to standard diameters of flanges, the author had said 
that for the flange of a 3-in. pipe 8 in. should be 
the diameter, whereas 7 in. would be sufficient. 
This extra inch in the diameter of the flange 
would make a serious difference in the cost if gun- 
metal flanges were used. Even in wrought iron it 
would make the job more expensive, and these 
things had to be considered in the present day, 
when it is so difficult to meet competition. There 
would also be increased expense if additional bolts 
and bolt-holes were needed. As to the system of 
the multiple of 4 for bolt holes, very few firms—. 
not above one or two—adopted this principle. The 
extra cost of making eight holes when six would 
be sufficient was something to consider. The 
solution he would suggest would be to have a 
standard of a multiple of 4 for high-class work, 
but there should be other standards for low-pres- 
sure work. If agreement could be arrived at, it 
would be a great convenience to have two or three 
standards, and not necessarily one for all purposes. 

Mr. W. T. Hatch, engineer-in-chief to the 
Metropolitan Asylums Board, said he represented 
the consumer, whilst the author might be taken to 
represent the manufacturer. Naturally, they looked 
at matters from a different point of view. He 
would first point out that those in charge of large 
power stations did not bother their heads very 
much about work outside that over which they 
had control. If the pressure they used were 100 Ib., 
they wanted suitable fittings for 100 lb. pressure ; 
if it were lower, they would be satisfied with other 
work, They had been told of the convenience of 
having a uniform standard for high and low-pres- 
sure fittings so that they might be exchangeable, 
but there was a danger that low-pressure fittings 
might be put on high-pressure work by accident, 
and this might lead to disaster. In regard to the 
size of flanges, he would point out that the Metro- 
politan Asylums Board had a large number of 
establishments under their control, and many of 
these had long lengths of piping in some depart- 
ments. Inone case, for instance, there was three- 
quarters of a mile of 3-in. main pipe, and there 
were included forty fittings. Any addition to the size 
of flanges in such a matter as this would be serious. 
The author had given a Table of proposed standard 
flanges sent in by Messrs. Schaffer and Buden- 
berg to the Society of German Engineers. 
The particulars submitted had not been ap- 
acl “r by that body. The speaker would only say 
that he would have rejected the Table himself had 
it come before him. The lists of Messrs. Hopkin- 
son and Messrs. Mather and Platt showed that for 
certain sizes of flanges they used both 4and 8 bolts, 
but they also produced flanges with 6 bolts. In hos- 
pitals they had both high and low-pressure pipes 
for heating purposes and for power respectively. 
The difficulty of a standard might be lessened if 
they were to useiron flanges up to 120 lb. pressure, 
whilst over that they should be of cast steel. With 
regard to the diameter of flanges, if that were 
increased the thickness should also be added to. 
He agreed that there should be standard practice, 
but he recognised that in advocating a new system 
it was difficult to induce users to the extra 
cost, and there were ten users to one manufacturer. 
The amount of clearance in holes was of great im- 
rtance, and he would point out that the number 
of bolts suggested in the paper showed a great dis- 
crepancy in strength. He thought that for some 
sizes a multiple of 2 would be sufficient. In regard 
to the larger sizes of valves, &., he was of the 
opinion that they should be kept in stock undrilled 
to some extent. Four-fifths of the valves in use 
were placed in a certain definite position, and so 
only about one-fifth of a stock of any given size need 
be kept undrilled. In regard to bends and tees, 
he could not give too much praise to the author for 
working the details out so carefully. 

Mr. J. Dewrance considered the view laid before 
the meeting by the last speaker contained the 
crucial point of the question. It was extremely 
difficult to get some users to adopt standard patterns. 
An important instance was the British Admiralty. 
Their principle led to the makers adopting a 
standard number of holes, advancing by a multiple 
of 1, as the thickness of the flange depended on 
the number of holes in it. There could not be the 
same standard for cast iron and for gun-metal flanges. 
It would, however, be an advantage if a " 
nised standard were put forward by a responsible 
body, when it would be adopted if there were no 





sufficient reason why it should not be. If 
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there were a well recognised standard, engineers 
would naturally choose it whenever possible. He 
knew how annoying it was to send out a costly 
valve, with flanges drilled in a particular manner, 
and then, perhaps, be asked to take it back because 
some alteration had been made in the design. The 
holes drilled would probably not fit for some other 
situation, and very often the casting, which cost a 
good deal to produce, had to be scrapped. Engi- 
neers very often did not understand the loss that 
might follow in taking back fittings of this kind. 
If a standard were laid down authoritatively, it 
might, at any rate, be more easy to persuade a man 
that it was his fault if a valve were unsaleable 
owing to it having been treated in an unusual 
manner. No doubt in the system suggested by the 
author the chief difficulty arose in going from a size 
of 2} in. to 3in., where, in order to preserve the rule 
of a multiple of 4 for the bolts, the number of holes 
had to be doubled. In regard to what had been 
said about jointing material for flanges, he con- 
sidered that it would be best to have no jointing 
material at all. In his firm’s works they ran at 
350 lb. pressure, and found it necessary to have 
eet surfaces to their . If only oil were 
used, it would destroy the parallelism. They did 
not find that four bolts were sufficient for 24-in. 


pipe flanges at 350 lb. pressure. He considered 
that to jump from four to eight bolts was the great 


difficulty, and he doubted if it would be possible 
to make such a step; though he recognised the 
advantage that atin | be gained if it could be done. 
Saving in cost, due to drilling in the works, was 
considerable, and with modern machinery it should 
be possible to ensure that the holes were true and 
accurately placed. He hoped that the steps now 
being taken would lead to the adoption of a standard 
which would be as good a compromise as could be 
arrived at. 

Mr. G. Addy said that engineers were much in- 
debted to Mr. Atkinson for his paper. Makers, 
he was sure, would welcome standardisation of 
flanges ; but the great obstacle would be the borough 
surveyors and corporation engineers. They were 
like little kings in their claim for prerogative, and 
resented the slightest interference with their de- 
signs and drawings. There would be additional 
advantage in having a standard, as, during a rush 
of work, the foundry could deal with the operations, 
but the drilling machinery was apt to get behind. 
He had brought two photographs to the meeting, 
which were placed on the wall, in order to illus- 
trate the drilling of holes in the flanges.of big pipes. 
The ordinary way was, of course, to have a deep pit, 
and so put the pipe under the radial drill ; that, 


however, would take time. The horizontal machine | } 


shown would deal with 13-ft. lengths, and 33-in. 
diameter of flange, and by its use the price had 








been reduced from 4d. to less than 1d. per hole. 
The pipe was placed on two \-blocks, and there 
were two horizontal movable spindles working on 
the ends, so that the pipe had not to be moved when 
once fixed in the hole. 

The President, in concluding the proceedings, said 
that members would next meet at the conversazione 
on May 16. The summer meeting—the arrange- 
ments for which were well advanced—would be 
held at Newcastle, and would commence on July 29, 
and terminate on Friday, August 1. 





HEAVY TANK LOCOMOTIVE FOR THE 
PORT TALBOT RAILWAY AND DOCKS 
COMPANY. 

Wz illustrate on this page a new. type of heavy tank 
locomotive for mineral traffic, of which a number are 
being added to the stock of the Port Talbot Railway 
and Docks Company by Mr. W. J. Hosgood, the loco- 
motive superintendent. The engines in question have 
been built by Messrs. Sharp, Stewart, and Co., of 
Glasgow, and their general arrangement is well shown 
by our engraving annexed. A profile of the railway 
over which these engines are intended to work is 
represented in Fig. 2, from which it will be seen that 
the engines have to run over a very difficult piece of 
ine. 


On the long inclines leading to the tunnel at the 
summit—of which the worst on one side is 1 in 40, 
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PH@NIX STEAM-PRESSURE REGULATING AND AUTOMATIC CUT-OFF VALVES. 
CONSTRUCTED BY THE DEUTSCHE WAFFEN- UND MUNITIONS-FABRIKEN, BERLIN AND KARLSRUHE. 
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and the worst on the other side 1 in 75—the sharpest 
curves range from 10 to 12 chains radius. There is very 
little straight line altogether, practically the whole of 
the inclines being made up of curves. The engines are 
rated to take a load up the incline of 1 in 40, of 35 
empty 10-ton capacity wagons and a 20-ton brake van, 
equivalent in all to a load of 220 tons, exclusive of the 
engine, at about 13 to 14 miles per hour; and on the 
1 in 75 bank to take 35 loaded wagons and a 20-ton 
van, totalling about 556 tons, exclusive of the engine, at 
a speed of about 8 miles per hour. The designed steam 
pressure is 175 lb. per square inch. For the round trip 
the coal consumption works out at about 62 1b. per mile, 
the evaporation of water being about61 gallons per mile, 
or, say, nearly 10 lb. per pound of coal. These engines 
have fully answered the purpose for which they were 
intended—viz., to do away with the use of bank 
engines. Formerly trains of 30 wagons in both direc- 
tions (empty one way and full the other) were worked 
with two 18-in. cylinder tank engines, each engine 
consuming 44 Ib. of coal per mile. 
will be seen, the engine has eight wheels 
coupled, with a hind pair of carrying wheels runnin, 
in a radial axle-box. The cylinders are outside, an 
are of practically the largest diameter (if outeide cy- 
linders are used) admissible within the limited loading 
gauge of British lines. The Allan straight-link valve 
motion is —- with long eccentric rods, passing over 
and under the second axle. The connecting-rods are 
long, driving on to the third axle. e engine 
is fitted with a steam brake. Com ting beams are 
placed between the springs of the leading and second 
axles, and between those of the third and fourth axles. 
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The top of the blast nozzle is placed on the centre line 
of the boiler, a petticoat or hood being fixed under the 
chimney. Over the blast nozzle, and resting on it, is 
fixed an inverted cone of steel plate, perforated with 
small holes, extending upwards about two-thirds of 
the way towards the base of the petticoat, and with 
this arrangement the engines make steam freely. 
The following are the principal dimensions : 


Cylinders : 
Diameter age sip oe «. 1 ft. 8in. 
Stroke ... see ae si siden iy cs aN aon a 
Boiler : 
Mean diameter of barrel... wre sas Ps 
Length of barrel Sos Arps mh oe SF 
+ firebox outside... is 8 fb. 
Thicknesses of Plates : 
Barrel . one dee “a § in. 


Firebox shell, frond |. |. By, 
i »» top, sides, and back .. &,, 
Copper tubeplate, at tubes ...—... 


9 below tubes 
Copper back plate... ig 
»» op and side plate ‘ 
Tubes, number 188, external di 
meter ... oat mae sae ete 
Heating surface : firebox 
tubes 


” 
” 
‘9 
” 


St CaorOnho ba 


125 ¢q, fb. 
1335.5 ,, 


—_— 


Total ... te aan <0) BS oe 

Grate area aay , ba se ye 
Wheels, eight-coupled, diameter ... 4 ft. 3in 
Re hind radial, diameter ... 3,, 6,, 
Wheelbase, fixed oa “ he eee. ee 











Wheelbase, total dele, ti ee SE Ea 
(The driving tyres have no flanges) 
Total length over buffers hee vey Se 
Capacity of water tanks... ... 2000 gallons 
Nas coalbunker ... ... 24 tons 
Weight in working order : 
tons cwb. 
Leading axle ...... xe eee) See 
Second axle... a nec: (eiaaes ea 
Driving axle... Sas ua capa a Oe 
OMEN OMEE tos scan: cesay, 
Radialaxle ... ee ue pipes ie 
Total ... Be ws x i FE 





THE PH@NIX STEAM-PRESSURE REGU- 
LATING AND AUTOMATIC CUT-OFF 
VALVES. 

Tue Deutsche Waffen- und Munitions-Fabriken, of 
Berlin and Karlsruhe, manufacture a novel kind of 
valve for — the pressure in steam pumps, for 
reducing steam and gas pressures, and for automati- 
cally cutting off the steam in cases of burst pipes 
and other accidents. We will begin our descriptive 
account with the pressure regulator for steam pumps, 
which embodies the essential features of these valves 
in their simplest form. 

The valve, which is illustrated in Fig. 1, cuts off the 
steam supply when the adjustable maximum pregsure 
is reached in the feed-pipes, and sets the pump going 
—_ when the water pressure, which is likewise 

justable, falls below its normal value. The opera- 
tion is so rapid that no undesirable intermittent action 
ensues. The steam consumption is limited to the 
indispensable amount, and no fresh steam is admitted 
as a as the supply suffices for the work to be per- 
formed. 

The apparatus is fixed on the steam pipe between 
the cut-off valve and the pump. Steam enters the 
valve at E, and passes through the bored ports B to 
the underside of the piston K, which is loosely connected 
with the valve V. When the steam is turned on, the 

iston K is raised and the valve V, which is partly 
folamoei is opened. The slide Sis controlled by the 
hydraulic pressure of the pipe R and the pressure of 
the spiral spring F. When the water pressure over- 

comes the spring pressure, which can be adjusted b 

turning the nut P, the slide will be raised and communi- 

cation through the several ports B be broken. Anysteam 
not yet utilised is forced out through B, and no further 
steam can then enter under K ; the valve V being thus 
closed, the pump would be stopped. In reality the 
openings and closings of the valve will succeed! one 

another so quickly that the valve V and the slide 8 

will assume an intermediate position in accordance 

with the duty of the eo, he pump will therefore 
work smoothly without knocking, automatically .re- 


gulating itself. When the steam pump delivers into 


an open tank the hydraulic pipe connection is omitted 
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8 being connected with a float ; the spring F is in this 
case replaced by a weight. : 

The pressure-reducing valve, of which Fig. 2 is a 
diagram, resembles the first-described apparatus in its 
main features. As before, the high-pressure steam 
enters in the direction E A, and passes through the 
ports B to the underside of the piston K. Instead of 


the hydraulic pressure we have the low-pressure steam | 44 


acting upon the slide S against the force of the spiral 
spring When this force is overcome, the high- 
pressure steam can no longer enter; the steam still 
confined under K escapes through B over to the low- 
pressure side. The pressure on the two faces of the 
— being equalised, the valve V will be closed. 
ractically, however, a state of equilibrium will be 
established, as in the former case, and the low pressure 
will be kept constant. The pressure on the low- 
pressure side of the —— can be varied by 
means of the nut P. his apparatus can also be 
used for reducing gas pressure, and it is particularly 
recommended for steam-heating installations. 

The automatic cut-off valves for burst steam pipes, 
which the diagrams (Figs. 3 to 5) illustrate, look 
less simple than the other apparatus, but they are 
not sealiy complicated. The apparatus serves several 

urposes. Steam is admitted with the aid of the 
andwheel, which is turned to the left until the 


oe indicator rests on .“‘ open ;” a few turns to 
the right then put the indicator on ‘‘ working.” 
In cases of 


ee the valve can instanta- 
neously be closed by pulling the lever chain H or H, 
(Fig. 5). Auxiliary pipes, containing three-way cocks 
manipulated by levers, are taken to all the spots from 
which the engine is to be — ; and the apparatus 
operates automatically should the steam pressure be 
diminished abruptly (owing to an accident, breaking 
of a steam pipe, blowing out of a packing, &c.). 
The E flange is fixed on the boiler, the A flange joined 
to the steam pyre The several connections L are 
screwed in and soldered ; L itself communicates with 
the boiler, L, with the cut-off valve of the engine, and 
L, with the exhaust. 

When the apparatus is in the closed condition, steam 
will have entered through L into the chamber R,, and 
the valve V will be shut. To start the supply the lever 
H, is pulled. The piston-valve K,, previously raised 
by the boiler pressure, will travel downward, and the 
steam confined in R, will escape through L,. At the 
same time the valve V will be opened, and the steam 
supply willcommence. Through the pipe L, steam will 
also gain access to the chamber R,, and, pressing upon 
the upper, larger face of the piston K,, will keep this 
piston down. The boiler pressure, under the valve 
cone V, will afterwards force the valve against its seat 
P, nothing but the atmospheric pressure acting upon 
the other face. If now the lever H be pulled, the small 
piston K, will be raised to the level marked in the 
diagram, and no steam will be able to escape from above 
the large piston K, while the boiler steam will pour in 
through L, urging the piston K down upon its seat T 
with considerable force, because of the great piston 
area. The same movement will take place if the steam 
pressure on the engine side should suddenly fall. In 
that case R, will be brought in communication with 
the atmosphere, and the pressure on the upper facs of 
K, being thus removed, K, will again be pushed up- 
ward, while the boiler pressure will fill R, and keep 
K forced down upon T, entirely shutting off the boiler 
steam. 

The boiler pressure has only to overcome the 
ee of the pistons and their friction. In a 
medium size apparatus, for instance, the diameter of 
the lower face of K, will be 28 millimetres, and its 
area 6,16 square centimetres ; if the working pressure 
is 10 kilogrammes, the piston wlll be forced upward 
with a pressure of 61.6 ty eatisanal The valve cone 
will have an external diameter of 90 millimetres, 
corresponding to an area of 63.6 square centimetres ; 
the respective dimensions of the large piston K will be 
104 millimetres and &4.9 square centimetres. The 
valve would therefore be closed with a pressure of 
10 (84 9-63 6) = 213 kilogrammes, Avy steam leak- 
ing past the piston will find its way out into the 
air without affecting the pressure. For the easy 
superintendence of the apparatus, however, the pointer 
shown in Fig. 3 on the outside of the case has been 
added, by watching which it is possible to follow the 
movements of the valve. In Jig. 4 is shown one of 
the little three-way cocks, to be fixed at any spot from 
which an instantaneous cutting off of the steam may be 
The great ad laimed for th 

e t advan claimed for these apparatus is 
that the fall Sauer iene is brought into play for 
operating the valve, whilst similar apparatus have, 
as a rule, to depend upon the energy derived from 
the sudden change in the velocity of the steam 
travel. For this reason there is no need of limiting 
the lift of the valve. 





Vicrortan Gotp.—The production of gold in Victoria 
in the first thres months of this year was 1,624,673 oz. 
March figured in this total for 66,058 oz. 





THE INSTITUTION OF CIVIL ENGINEERS. 
Tue “James Forrest” LEcTURE. 

AT a special meeting of the Institution on Wednesday, 
the 23rd inst., Mr. Charles Hawksley, President, in the 
chair, the tenth ‘‘James Forrest” lecture was delivered 
by Sir William Roberts-Austen, K.C.B., F.R.S., Hon. 

. Inst. C.E., the subject being ‘‘ The Relations between 
etallurgy and Engi ing.” ‘ 
The lecturer stated that this was the subject with 
which the Council had requested him to deal in his 
lecture ; but it must not for a moment be imagined that 
the metallurgic art was not included in the wide range 
covered by the Institution, which had, from its earliest 
days, given ge ag to the work of metallurgists. 
He quoted Mr. G. P. Bidder, who, in his presi- 
dential address to the Institution, delivered in 1860, 
said: ‘‘That if he were called upon to define the object 
and scope of the profession of civil engineer, he woul 
say that it was ‘to take up the results discovered 
by the abstract men of science and to apply them practi- 
cally for the commercial advantage of the world at 
large, and to diffuse their beneficent influence among 
all classes of his fellow citizens.’” He hoped to be able 
to show that metallurgists practising an industrial art 
had helped the engineer to do this, and in evidence that 
such was the case, he quoted from the presidential address 
of Sir John Fowler, words to the effect that engineers 
had been more assisted by members of the Institution and 
by distinguished men of science generally in relation to 
iron and steel, than as regarded any other material. It 
was in connection with iron and steel that the illustrations 
of the lecture would be mainly given. It might at first be 
thought that the relations between metallurgists and engi- 
neers, which me so close and enduring, arose quite 
simply from common interest. The case was, however, far 
from being so simple; communication between those 
who extracted me from their ores and adapted them 
for the use of the engineers, who actually employed 
metals in construction, was seldom, at the outset, quite 
direct. The relations with which the lecture dealt had 
been strangely stimulated by the intervention of men 
who, in many cases, were neither engineers nor metal- 
lurgists, but were men whose lives had been devoted to 
abstract science. Such men recognised the value of 
certain metals and alloys for definite uses, they investi- 
gated their mechanical properties, and proclaimed their 
merits to engineers. The intervener then disappeared, 
leaving behind some coefficient or constant bearing his 
name, by which he was gratefully remembered. As an 
instance, Galileo’s estimation of the tensile strangth of 
copper cylinders, and b pee He determination of the 
rigidity of steel (which had resulted in Young’s modulus) 
were cited. 

Tb was not easy to fix the period in industrial history 
at which the omnis Bi began to give the engineer 
material assistance. If in this country Stonehenge 
were taken as a starting point, the architect - engi- 
neer who designed that crowning example of neolithic 
art could not have received any assistance from the metal- 
lurgist. That stately structure arose from the plain 
at a time when bronze tools were known but were 
notin general use, and this period had recently been fixed 
by Mr. Gowland at 2000 B.c. In another phase of engi- 
neering work it was known that Rome, in the days of her 
occupation of this country, trusted to the metallurgists of 
our island to supply the lead which was so extensively 
used in the Eternal City. The 4th-century wrought-iron 
column, discovered in India, and the girders and beams of 
the Orissa temples, rendered it necessary to exercise great 
caution as to the period at which iron was used in con- 
struction. Such magnificent efforts as those given were, 
however, not maintained, and no widespread or continuous 
records of the metallurgists’ contributions to early construc- 
tive work could be presented. On the other hand, the civil 
engineer had, to quote the charter of the Institution, 
“advanced mechanical science and directed the great 
sources of power in Nature for the use and convenience 
of man,” for ages before the metallurgists rendered more 
than incidental service. As examples of great engineer- 
ing works into the construction of which no metal 
entered, the lecturer referred to, and gave illustrations 
of, the primitive cantilever bridges of pine trees used 
to cross mountain torrents in Savoy. The interesting 
thirteenth - century cantilever bridge. made up of 
20-ft. beams, given in the note-book of Villars de Honne- 
court, was also shown, as was a bascule bridge of the 
middle ages. The dome of Milan Cathedral, as de- 
signed by Leonardo di Vinci, the great Tuscan painter, 
engineer and architect, was also referred to as an example 
of a structure in which metal was notused. The employ- 
ment of cast iron, from the time of Queen Elizabeth to the 
present day, was then dealt with, and the proposed casb- 
iron bridge of 600-ft. singlespan, by Telford and Douglas, 
was Jonge do aud it Amps poin ae ee in ~ 19th 
century metallurgists, by creating the age of steel, more 
than atoned for their n tse rg tardy and intermittent 
efforts to supply engineers with suitable materials. 

_ As regarded the use of cast iron and malleable iron, the 
influence of Watt in developing the steam engine was 
traced, and it was admitted that the necessity for pumpin 
water out of mines was the main factor in the evolution 
the steam engine, and, in turn, the development of 
British metallurgy of iron and steel dated from the time 
when the steam engine of Watt enabled air to be readily 
pumped into the t-furnace employed for the produc- 
tion of cast iron. It was then —- out that more 
than half of the last century had before the ‘‘age 
of steel ” and that towards the end of the century 
great attention was devoted to considerations connected 
with the molecular structure and properties of steel, and 
to enforcing the action of carbon, element which gave 
steel its properties, by the addition of other elements than 


id metallurgists 





carbon in very small proportions. With regard to the slow 
growth of confidence in the qualities of steel, the opinion 
of successive presidents of the Institution, as expressed in 
their addresses, was quoted ; Sir John Hawkshaw, Sir John 
Fowler, Sir Frederick Bramwell, Mr. W. H. Barlow, 
Lord Armstrong, and Sir George Bruce, being specially 
alluded to. In 1887, when Sir George Bruce delivered 
his address, the merits of steel had at last received re- 
cognition, and, as regards the crowning triumph of the 
age of steel—the Forth Bridge—Sir George exultingly 
exclaimed: ‘‘ At the Menai Bridge, the total quantity of 
iron was 11,468 tons; at the Forth Bridge, there will be 
50,000 tons of steel and iron.” No one had done more 
than Sir Benjamin Baker to insist on the importance of 
phenomena which engineers used to consider ‘ mys- 
terious” in connection with the behaviour of steel, and 
his warnings and example were at last being regarded 
and followed. The lecturer — out that when 

n gave engineers mild steel they provided a 
cinder-free solid solution of iron and carbon. All subse. 
quent advance had been due to the recognition of this 
fact, and to the gradual study of the properties of 
metallic solid solutions, Sir John Hawkshaw, in his 
——— address to the Institution, delivered in 1862, 

ad said that if the strength of iron could be doubled, the 
advantages might be equal to the discovery of a new 
metal more valuable than iron had ever been. The lecturer 
contended that this was exactly what metallurgists had 
done with regard to steel. By suitable thermal treatment, 
and by suitable additions of comparatively rare metals, 
they had doubled the strength of steel as it was 
known in its early days. The nature of solid solutions 
was then explained, and the importance of allotropic 
modifications of iron was dwelt upon, this portion of 
the subject being illustrated by some difficult experi- 
ments. The question was then asked, Could the past 
molecular history of a mass of steel be traced by 
microscopic examination of the solid metal? Some 
very beautiful experiments by M, Osmond, Mr. Stead, 
and others, were appealed to in evidence of the 
possibility of this. It was then demonstrated that solid 
metals might even reveal, by their structure, the vibra- 
tions to which they had been subjected, and Sir Benjamin 
Baker had constantly insisted on the importance of such 
vibrations, In making this clear, Vincent’s experiments 
on the beautiful wave-structure that might be imparted 
to the surface of mercury by the aid of a vibrating tuning 
fork were then exhibi and it was demonstrated that 
the surface of solid lead which had been subjected to 
similar vibrations, possessed a similar structure to the 
vibrating surface of mercury. 

Finally, with regard to the efforts metallurgists were 
making to study the influence of rare metals on iron and 
other metals, the reducing power of aluminium on metallic 
oxides was shown. Very high temperatures, of 3000 deg. 
Cent. and over, were attained, and brilliant light was 
produced during the reduction of chromium, cobalt, 
nickel, and other metals from their oxides. 

In conclusion, the lecturer — to the new 
Alexander III. Bridge at Paris as showing the need for 
the careful measurement of high temperatures in conneo- 
tion with the treatment of large masses of steel. In the 
construction of the bridge 2200 tons of cast steel had been 
ere and a peculiar molecular structure was im- 
parted to the steel by rapidly cooling it in air from 
& temperature of 1000 deg. t. to 600 deg. Cent.; 
this gave the metal certain mechanical properties which 
it would not otherwise have possessed. With refer- 
ence to the aid given by metallurgists to engineers in 
connection with ordnance, reference was le to the 
address delivered by Mr. T. Hawksley, the father of the 
President, in 1872. He said that ‘In no way,” other 
than by tke study of such questions, ‘‘could the Institu- 
tion” of Civil Engineers *‘rerve its country better, or 
better promote, in the interests of peace, the advance- 
ment of practical science, and its application, if events 
should order, to the purposes of protective warfare.” The 
use of copper, aluminium, and other metals in electrical 
engineering was re‘erred to, and the lecture ended with 
an appeal for the more extended study of the physical 
properties of metals. 





American Sreet-Makinc.—The United States Steel 
Corporation reports that the outlook for the year is bright. 
Everything indicates that the facilities of each subsidiary 
company will be taxed to the utmost to supply the de- 
mand. The actual business now booked, and of which 
shipment is being called for faster than it can be supplied, 
amounts to more than one-half the total combined annus! 
capacity of all the companies. The heavier products, 
like rails, billets, plates, and structural materials, are rold 
up to the productive capacity of the mills until nearly 
the end of the year, In the more highly-finished pro- 
ducts the consumption in each case is ter now than 
in the corresponding poet of 1901, which it should be 
remembered was an abnormally active year. 





AmeERICAN CoaL-MrniInc.—Coal- mining has made 
astonishing progress in the United States during the 
last twenty years. In 1880 the production of anthracite 
was meow tons, while that of coal was 42,831,758 
tons. In 1885 the totals had been carried to 36,184,188 
tons of anthracite, and 70,816,115 tons of coal. In 
1890 there was a fu advance to 42,151,364 tons 
of anthracite, and to 94,488.681 tons of coal. In 1895 
the figures stood at 53,405,189 tons of anthracite, and at 
125,216,327 tons of coal. In 1900 the anthracite output 
had been carried to 55,626,165 tone, and the coal output to 
171,535,637 tons. Last year’s production of antbracite 
was 65,000,000 tons, and that of coal 235,000,000 tons. 
Ib will be seen that production has proceeded at a greatly 
accelerated rate during the last five or eix years. ; 
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THE MICHELE STEERING GEAR. 


We illustrate on this page diagrammatically an 
arrangement for steering. twin-screw steamships which 
has recently been patented by Mr. V. de Michele, 
M. Inst. C.E., of Higham, Rochester. The plan con- 
sists in fitting a special throttle valve to each of the 
sets of engines, and connecting these throttle valves 
by bell cranks and Jinkwork to a tiller, as indicated 
in the diagram. With the tiller in the central position, 
each engine receives an equal supply of steam ; but 
on moving it over, as indicated by the dotted lines, 


° 


SPUT TILLER 
N 
~oocd 





the valve throttles the supply to one set of engines, 
causing them to run more 8 sty ard so steering the 
ship. It will be seen from the diagram that the tiller 
is split in halves. Normally these halves are con- 
nected by a pin dropped through the hole shown, so 
that they work together as a single piece; but by 
removing this pin one half can be put hard over one 
way, and the other hard over the other, opening wide 
or closing both the valves, as may be desired by the 
steersman. 





GUARDING MACHINE TOOLS.* 
By W. H. Jonnson. 


Tue Workmen’s Compensation Act of 1899, together 
with the exacting requirements of factory inspectors, have 
compelled engineers to pay more attention to the subject 
of — machine tools. 

uards are made of various materials, as: 


I. Timber. 
II. Cast metal, usually iron. 
III. Sheet metal. 
IV. Hoops, rods, and bars of metal. 
V. Wirework. 


Before dealing with the qualifications of these materials 

for guards, and the various ways_of applying them so as to 
protect machinery, it may be well to consider what con- 
ditions a perfect guard must fulfil. 
_ 1. It must fence the tool efficiently ; in other words, 
it must protect workmen from all dangerous moving 
—. of the machine, and thus satisfy the factory in- 
spector. . - 

2. If possible, it must be attached to or near the tool, 
as, if loose, a careless workman will remove it and not 
replace ib, so that it ceases to ach as a guard. 

3. At the same time it must be so constructed that a 
workman can move it on one side, to oil the machine, 
adjust a belt, or change wheels, and bring it back into 
position, with a minimum of time and trouble. 

4. While sufficiently strong, it must not be heavy or 
— ee 

5. The gu must nob prevent the operator seeing 
through it, unless it is intended to act as a cover to keep 
chips of metal oub. 

Keeping in mind these five conditions which a perfect 
guard must fulfil, the author will now to con- 
sider how far guards at present in common use on 
machine tools comply with or violate them, and what 
— and what designs are best suited for various 


I, Timber.—Timber, the first material named of which 
guards are made, absorbs oil, shrinks, and soon falls to 
pieces, is easily broken, and does notconform with any of 
the preceding rules ; hence ib is so unsuited for the rough 
usage of an engineering shop that it need not be further 
considered, 

_ IL. Cast Iron.—Cast iron, the second material in the 
list, is probably the one in most general use. Tool- 
makers commonly fix a light casting to cover the exposed 
parts of spur or other toothed wheels in the tools they 





* Paper read before the Institution of Mechanical 
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sell. These guards, an example of which is shown in | guards can be turned out of this material, that they will 
not a the tool, bud set it off in a way no cast-iron 


Fig. 1, are neat, easily fixed, and, if a large number are 
wanted, they are cheap, as the quantity covers the ex- 
pense of making the pa r 
affords ample protection, is fixed and is strong, thus 
conforming to the first, second, and fourth conditions. 


Circular-saw guards are so numerous that they may be | protected with planished sheet-steel guards. 


guard 
ao no mean advantages. Fig. 3 


planished steel guard is lighter than cast- 
ttern to castfrom. The casting | irop, and not liable to break in transit by rail or sea, 


540, shows two 


» page 
drilling machines with the bevel wheel of the drill spindle 


They are 


numbered by the dozen, the one illustrated, we. 5 — | made in halves, and are fixed by bolts to the side of the 


posed chiefly of cast iron and made by Messrs. 


| drill, making a good fence, and stopping the oil from being 


and Co., of Oldham, being a good example, more espe- | thrown from the gears on to the operator’s face. Fig. 14, 


Fig. 
Cast-Iron Spur-Wheel Guard 
on Milling Machine. 
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Fig. 2. Cast -Jrow Guard to Circular Saw. 
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-Guarp To Freep Mecuaxism. CarstaNn Larue. 


Fic. 18. CuLosep. 


cially as ibis fitted with a riving knife K, an indispens- 
able adjunct to any saw-guard. As it up to now been 
found impossible to design a saw-guard which affords 
efficient protection under all circumstances, this guard 
only partially conforms to the first condition laid down, 
but it fairly complies with the remaining four. 

III. Sheet Metal.—If the wheels to be fenced are large, 
a casting becomes too heavy, and is much better repla 
by a guard made of sheet metal. For this tg wy there 
is no material to com with planished steel sheets, 
strengthened at the me light iron rods of square 
section. In skilled hands such uncommonly smart-looking 


Fig. 19. Open. 


from the engravings. Fig. 4 shows a 
| vertical main driving shaft, coupled 
wheels, with protection similar to the 





to the fourth class of materials, ‘ 


| of metal,” stout hoops are often used to fence 


‘and rods supported by pillars form a 
| fence where ample space is at 


ge 541, shows a sensitive drill, and Fig. 6, Page 540, 
sliding surfacing lathe, with planished sheet-steel guardr, 
the construction and fixing of which can be easily traced ~ 


horizontal and 
ther by bevel- 
ing machine 


before mentioned, but of much larger dimensions. 
(IV.) Hoops, Rods, and Bars of Metal.—With — 
hoops, rods, and 


8, 
r-wheels, 

ially effective 
A flat iron bar 
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a capital guard for the periphery of grindstones | operator and shop foreman can see that they are kept 
pepo wheal Fig. 5. It prevents the workman being pe likewise without removing the guard. This is im- 
trapped, and, should the stone break, stops the pieces ible in any other material. The bevel gears of the 
from flying away. rill spindle and feed gears on the horizontal shaft ars 
(V.) Wire- Work.—Wire-work, the last material on the | protected as shown. The mesh of these guards is made 
list, has many advantages. It is light, easily fixed, does | close, go that the operator's finger cannot get through. 


a driving belt. The guard is fixed to the washer A, 
which moves freely on the pillar. The lower face of the 
washer is furnished with a V-shaped projection, which 
engages in either of the V-shaped slots in the washer B, 
according as the guard is open or shut. The washer is 
firmly fixed to the the pillar, If a movable guard of 
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Fig. 10. Protection or Daivine Bett. Fig. 11. Prorection or Drivina Batt. 
Fixep GUARD CLOSED, Fixep Guarp OPEN. 
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Fic. 13. DancEnous Fic, 14, Perrect Guarp. Fic. 15. Perrecr Guarp. 
GUARD. CLcsEeD. OPEN. 
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Fic. 16. Fenctne or Coancze Wueets, &c., Fic. 17. Fencine or Cuancz WueEts, &c., 
Laree LatHeEs. (OLOsED. LarcE LatHes. OPEN, 


not obstruct the light or the view, and can be made| Figs. 8 and 9, page 540, show a horizontal shaft and 
cheaply. Fig. 7, page 540, shows the back-gear and car- coupling, protected by a wire guard, first in position and 
riage of a radia] arm drill protected by inexpensive wire | again -— for ane. and giving ample room for the free 
guards. The spurwheels ae the cone pulleys can be oiled | use of the plumb-bob and spirit-level while lining up the 
or even cleaned without removing the guards; also the | shaft. Figs, 10 and 11 showa stout wire guard protecting 
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Fic. 12, Protection or Drivine Bett, 
MovasLe GuaRD, 


the shape shown in Fig, 12 be used, conditions 2 and 
3 are violated, while the guard in Figs. 10 and 11 
conforms to all five conditions, and has the following 
special advantages : j 

(a) It offers no trap when open, as it moves right out of 
the way. 

Oa is more ground space on which work can 
aid. 

(c) Should a workman let the tool he is grinding fall 
(quite a common occurrence), he will not have to remove 
the guard to pick it up, and thereby run the risk of being 
hurt by the unfenced belt or pulley. 

Figs. 13, 14, and 15, annexed, show a sensitive drill in 
the author’s works which the nag inspector ordered 
to be fenced. A wire-worker was called in, and made 
the guard shown in ig. 13, which is oo as an example 
of what a guard should not be, bub what one may expect 
if the design of a guard be left to an unskilled man, 
instead of calling in an expert who combines the know- 
ledge of the tool with skill as a wire-worker. It violates 
every condition that a perfect guard should contain. It 
is clumsy, being simply placed on the floor and not 
attached to the machine, is shaky, and can be easily 
knocked over. It has to be lifted bodily out of the 
way for oiling, and the door at the foot, which was 
made to allow the operator to alter his belt, opens up 
the wrong way and thrusts the workman from what he 
desires to do, and forms a d us trap, so that the 
drill would be safer without the guard than with it. 
Figs. 14 and 15 show the same drill closed and open, 
fitted with guards that have been pronounced perfect by 
more than one factory inspector. The planished sheet 
guards on the head of the machine have been noticed 
under the remy 5 of sheet metal guards. It would be as 
well to mention that the fencing is so efficient that it is 
next to impossible for anyone to get a finger trapped 
between the revolving parts, or to be struck by the movin 
belt. The wirework guard is fitted with four ock-ahepel 
clips, which allow it to be moved round the two supports, 
thus not only — the operator to attend to the oiling 
and belting with perfect freedom, but allows him to move 
the to any position and get the table on either side 
of the drill, as is often required for awkward pieces of 
work, the various changes being made with the least 
possible amount of labour. 

The efficient fencing of the change wheels and feed 
mechanism of large sliding, surfacing, and screw-cutting 
lathes is a matter which factory inspectors are beginning 
to inaist on, but which, at the same time, presents many 
difficulties. Thus, a guard made to fence the largest 
wheels will occupy too much shop room when small wheels 
are inuse. Further, the guard must let the turner see 
the train of wheels he has in gear, and yet must open to 
allow him to change them. Figs 16 and 17 show a guard 
designed to overcome these difficulties. Ib is made in 
two halves, hinged to a fixed central pillar. Either half 
will open and swing clear, and admit of lateral extension 
along the supports A, A, and can be secured in any 
position by the thumb-screws B, B. The guard when 
attached to the lathe is similar in appearance to the one 
shown in Fig. 6, but is a much improved pattern. 

Figs 18 and 19, page 539, show a well-known capstan 
lathe with the feed mechanism guarded. Ib will be seen 
from Fig. 18, showing the guard Eady that ibis impossible 
for any one to get caught by the belts. The open view 
(Fig. 19) also shows that the pet> not in the way when 
the worker wishes to change his feed, &c. Being a fixture 
to the floor, it never becomes displaced. It can be o 
or closed with the minimum of labour and time, without 
removing the stock from the machine, and, the author 
thinks, may be safely named a perfect guard. This style 
would be admirably adapted for lathes up to, say, 8-in., 
10-in., or even 12-in. centres, as a fence for change wheels. 





Tue North German Luioyp. — The North German 
Lloyd Steamship Company has decided to increase its 
capital from 4,500,000/. to 5,000, 0002, 
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NOYES FROM THE UNITED STATES. 
PuicapeLputa, April 16, 

Tue latest announcement is the formation of a new 
steel combine with a capitalisation of 200,000,000 dols., 
promoted by Henry C. Fricke. Last year the earnings 
cf the subordinate companies were 12,500,000 dols. 
Forty mills and furnaces are under its control. The 
demand for pig iron, which settled down for a couple 
of weeks, has broken loose again and is in danger 
of reaching panicky poepertiens through sensational 
rumours of acoming famine, The larger producers are 
trying to quiet the storm by giving public assurances 
that there will be sufficient iron to go around, but 
this view is not accepted by a good many of the 
smaller customers, who are finding it impossible to 
place orders for summer delivery. The present pro- 
duction of pig iron is in round figures 380,000 tons per 
week—an increase of nearly 50,000 tons within one 
month. There is an increasing demand for spot lots 
of all kinds of crade and finished iron and steel, and 
this fact is the secret of the nervous conditions now 
prevailing, notwithstanding the enormous pig-iron 
capacity and the coming in within three months of 
some new furnaces; the pig iron supply is behind 
requirements, and there is no assurance that it will be 
equalised during the next six months. 

The large implement manufacturing interests 
throughout the West have purchased about a quarter 
million tons of material for the rest of the year and 
the beginning of next year, but, notwithstanding 
those enormous purchases, a great deal of business 
has been done during the past few days. The 
plate-iron trade has been steadily improving, not- 
withstanding the large orders placed during the past 
month, the inquiry for structural material continues, 
and there is particularly a strong demand for steel 
car axles. Business in cast pipe is very brisk. Mer- 
chant pipe is in excellent demand, and sales by car- 
load lots are a rule. Manufacturers’ agents report an 
excellent demand for all kinds of sheet iron. Rail 
and track supplies are in extraordinary request on 
account of the general opening up of railroad con- 
struction and track-laying. The sum of 250,000 dols. 
has been raised at Birmingham, Alabama, for a new 
rolling mill. 

Bessemer pig has advanced to 18 dols. at Valley 
furnace in consequence of the purchase of 200,000 
tons of Bessemer pig by the United States Steel 
Corporation, instead of 300,000 tons as erroneously 
reported. Steel hoop makers have advanced prices 
2 dols. per ton. Muck-bars are selling at 33 dols. in 
Western Pennsylvania. Steel rails are quoted at 
28 dols. for standard sections. For early deliveries 
of merchant steel, merchant bar, plate-iron and steel, 
and structural steel advances of 3 dols. to 6 dols. over 
quoted rates per ton are commoa. Car, carriage, and 
wagon-builders are placing their orders for material 
far into 1903. Locomotive builders are heavy buyers 
of supplies, and are gehats stock in order to protect 
themselves against advances as well as to have material 
for work. Negotiations are pending for the consolida- 
tion of the American Nickel Steel Company and the 
Camboui Nickel and ge | Company, of London. 
The recent incorporation under New Jersey laws of 
the 24,000,000 dols. International Nickel Company has 
made the proposed consolidation desirable. Manufac- 
turers of electrical equipments are preparing supplies 
for the construction of several long electric lines in dif- 
ferent parts of the United States. The demand for 
machinery of all kinds is on the increase, especially 
the demand for large engines and other classes of ma- 
chinery for heavy work. The installation of large power 
age is progressing, and requirements for the hand- 
ing of large quantities of material. The demand for 
machine tools is back again to the high level it reached 
a yearago. Prices are advancing caesene of higher 
cost of material and the reduction of the wecking 
hours of labour in many machine shops. Manufac- 
turers of dynamos and other electrical appliances are 
extremely ~~. There is a decided upward tendency 
in prices in all lines of manufacturing, and it is a 
question whether the tendency can be placed under 
permanent control. The iron and steel manufacturers 
say that it can be, and they are doing all they possibly 
can to this end. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
active gtr os forenoon, and about 15,000 tons 
ro ands. 
Scotch warrants, after being done at 543. ad. ad ton 
cash, left off 2d. per ton down at 54s. 4d. yers. 
Cleveland, after being done at an advance of 34d. 
per ton at 483. 10d. per ton cash, eased a little to 
48s, 84d. per ton buyers. Cumberland iron was 34. 
per ton down at 593. 9d. per ton cash, with sellers 
over. In the afternoon from 12,000 to 15,000 tons 
were dealt in, and the tone was easier than in 
the forenoon. Scotch warrants closed 44d. per ton 
down on the ~ at 543. 14d. per ton cash buyers, Cleve- 
land, however, finishing unchanged on the day at 43s. 7d. 
per ton cash buyers, and Cumberland hematite iron left 































he tone was somewhat irregular. | poy 





off 1d. up on the day at 60s. 1d. per ton sellers one 
month. The settlement prices were: Scotch, 54s. 44d. ; 
Cleveland, 483. 9d. ; hematite iron, 593. 9d. per ton. On 
the following day less business was done than on Thurs- 
day. The opening was quiet, only a few lots of Cleve- 
land changing hands, but at the afternoon session some 
buying was in, and —— left off comparatively 
firm. The usual Friday advices with regard to the 
ee of affairs in the United States were strong. 
cotch rose 2d. per ton and hematite iron 1d. per 
ton, Cleveland closing 4d. per ton easier than on 
Thursday, but the last price showed a recovery of 14d. 
oe ton from the forenoon. About 2000 tons in the 
orenoon and 8000 tons in the afternoon constituted the 
day’s business, and the settlement prices were: 543. 14d., 
483. 1}d., and 593. 94. per ton. The pig-iron market was 
just moderately active in the forenoon on Monday, when 
some 10,000 or 12,000 tons were dealt in. The tone was 
fairly steady, and Scotch warrants, after being done at the 
last price—543. 3d. per ton cash—left off at 543. 2d. 
buyers, while Cleveland. after being done at 1d. per ton, 
down at 483. 54d. cash, closed at 483. 6d., with buyers 
over. Only about 3000 tons, all Cleveland, changed 
hands in the afternoon. Prices showed but little — 
on the day, and the settlement prices were 54s. . 
483. 6d., and 603. per ton. At Tuesday’s market only a 
emall business was done, but prices were firm, the 
withdrawals from the stores causing sellers to act 
cautiously. Cleveland alone was dealb in, and at 
the close the cash quotation showed a gain on the 
day of 14d. per ton. On the day some 7000 or 
8000 tons changed hands, and the settlement prices 
were: 543, 3d., 483. 74d., and 60s. per ton. The market 
was dull this forenoon, and from 6000 to 7000 tons 
were dealt in at easier prices. Scotch warrants declined 
about 3d. per ton. In the afternoon business continued 
very quiet, and prices closed flat, although a shade above 
the lowest. The drop on the day was 6d. od ton for 
Cleveland, and 5d. for hematite iron. he settle- 
ment prices were: 64s. 14d., 483. 44d., and 593. 9d. per 
ton. The following are the quotations for No. 1 makers’ 
iron : Clyde and Calder, 663. 6d. per ton; Gartsherrie, 67s. ; 
Langloan, 70s.; Sammerlee and Coltness, 71s. per ton— 
all the foregoing shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 66s. 6d.; Shotts see Oy at 
Leith), 703. 6d.; Carron (shipped at Grangemouth), 683 
ad ton. American advices are as ates | as ever, and a good 
ew sales of Scotch iron to the United States have lately 
been made, and Canada especially has been a considerable 
buyer of its favourite Scotch ‘‘specials.” Local con- 
sumers have been purchasing more freely, yet, taken all 
round, reports may be called good, but all attempts to 
lvanise the warrant market into a speculative boom 
ave been fruitless so far, The number of blast-furnaces 
actually blowing in Scotland is reduced to 79, as against 
83 last week, and 68 for the month of or lasb year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 53,140 tons yesterday afternoon, 
as compared with 54 216 tons yesterday week, thus show- 
ing a reduction for the past week amounting to 1076 tons. 
The Coming and Going of Pig Iron.—A special feature 
of the pig-iron market here is the arrival of 4000 tons of 
Russian pig, this being the first of the kind, and natur- 
ally it is expected that more may follow. The Russian 
iron came from Kertch, in the Crimea. It was disposed 
of as followa: To Messrs. David Colville and Sons, 
Motherwell, 500 tons ; to Messrs. Robert Maclaren and 
Sons, Port Eglinton Pipe Foundry, 400 tons ; to Messrs. 
David King and ag thee 100 tons; to Messrs. 
Shaw and McInnes, Maryhill, 100 tons; and 1900 tons 
to order. The steamer Linwood has just been chartered 
at 63. 8d. per ton to carry 2300 tons of Cleveland pig-iron 
to the United States, for Philadelphia. This is the 
balance of the 10,000 tons sold some time since, when 
the prices were about 2s. 6d. to 3s. 6d. per ton Jower 
than they are now. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia reported for last week amounted to 5714 tons, 
making the total to date for this year 55,870 tons, being 
an increase of 10,406 tons over the shipments of last 
year. The week’s shipments from Leith amounted to 
478 tons. For the present the market keeps steady, bub 
less active than it was. Prices, however, are fully 
maintained. 

Finished Iron and Steel.—In the finished-iron trade 
the tone of the market is quieter than it was, and specifi- 
cations are scarcer, although the Association prices still 
continue to be quoted. There has not been any improve- 
ment in the steel trade, the only elements of strength in 
the market being the business doing with the United 
States and Cuan, for both of which orders have been 
obtained for finished material. Prices in the meantime 
remain stationary, and Lanarkshire hematite pig iron 
is quoted at 62s. per ton, delivered at the steel works. 

Royal Scottish Society of Arts.—A meeting of the Royal 
Scottish Society of Arts was held on Monday night in the 
Hall, 117, street, Edinburgh, Mr. F. Grant- 
Ogilvie, the president, in the chair. Reports were sub- 
mitted on Mr, Cadell’s communication on ‘‘ Foreshore 
lamation,” and on Mr. Clark’s “‘ Pneumatic Flushing 
Apparatus.” Both communications, although not meeting 
with the concurrence of the examining committee in every 
particular, were commended to the favourable considera- 
tion of the prize committee. Mr. G. W. Herdman com- 
icated papers on “Accuracy in Surveying, and the 
Value of Tacheometry,” and ‘On a Method of Fitting 
the Diaphragm of a Level with Stadid Webs.” 


Edinburgh Association of Sci and Arts.—At a 
ly attended meeting of the Edinburgh Association 

of Science and Arts, held on Monday night, Mr. John 
Anderson presiding, Mr. James Buncle, optician, read a 







































paper on “The Cinematograph.” He traced the history 
of the instrument, and as to its principle of construction 
he said that it was to be found in the “persistence of 
vision,” & phenomenon that was familiar to the ancients, 
The instrument owed its present perfection to the labours 
of various workers in the United States, on the Continent, 
and in this country. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Barnsley Chamber of Commerce.—A meeting of this 
chamber was held on Friday, when a resolution wag 
adopted, describing the new stamp duties on cheques as 
irritating, likely to cause confusion, and calculated to 
have the tendency to retard the growing popularity of 
paying by cheque. It was decided to forward the re. 
solution to the Associated Chambers of Commerce. 


Trade Disputes at Shefield:—Two disputes are now 

roceeding in Sheffield. The Britannia metal workers 

ave come oub on strike, the chief difference between 
them and the masters being over apprentices. At one 
time there appeared to be a likelihood of an early cettle- 
ment, bub the men’s union have now issued a strongly. 
worded mauifesto, announcing their intention to con- 
tinue the strike. The men employed at some of the large 
timber mills in the city are out on strike. In this 
case the dispute is consequent upon three firms refasing 
to accede to the men’s demands in the matter of pay and 
ae conditions, which have been conceded by five 
other firms. 


Iron and Steel.—The manufacturers of armour-plates, 
forgings, and other heavy material are, at the time of 
writing, without any communication from the Goverment 
as to their requirements for the new battleships. The 
mills and other machinery are ready to starb as soon 
as the work is placed. Some firms engaged in the 
manufacture of railway material are well off for 
orders, but others are working well within their 
limits of —- A slight improvement is re- 

rted in the engineering and foundry branches, which 

ave been extremely quiet throughout the winter. 
The iron trade of the city is very little affected by the 
reports of purchases on f of America. The demand 


. | is still pod steady and prices firm ; but there is compara- 


tively little buying for forward delivery. During the 
last few weeks there has been an easing-off of German 
competition for orders for the cheaper qualities of soft 
steel, as a good deal of their output has gone to America. 
Their prices now approximate more to what is asked for 
home-made steel of similar quality. 


South Yorkshire Coal Trade.—There is only a slight 
diminution in the sales of house coal, and for the best 
qualities rates are maintained. For inferior sorts terms 
are now somewhat easier. An average tonnage is 
going southwards by rail, and local business is also 
satisfactory. Best Silkstone coal is listed at 143. to 
14s, 6d. per ton, with secondary sorts at 123. per ton. 
Barnsley thick seam quality is making 123. to 123. 6d. 
per ton for firsts, and 11s. to 11s. 3d. per ton for seconds. 

he steam coal trade steadily improves, but shipping 
prices do notinprove. There isa heavy tonnage leaving 
the district for all the Humber ports, and the railway 
companies are drawing full supplies under their contracts. 
Rates vary from 93.-3d. to 93, 6d. per ton. Slack and 
smudge, in fact all sorts of small fuel, continue difficult 
to dispose of, and as a consequence prices are very 
irregular. Coke is on the up- ie, and rates are firm, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday the weekly 

market here was fairly numerously attended, and a gi 
few inquiries were reported, but the amount of business 
actually transacted was not large. A cheerful tone, 
however, prevailed, and confidence in the future was 
generally ex - The facts that the production of 
Cleveland pig was found to be inadequate to the demand, 
and that it was not intended at present to increase the 
output, naturally tended to strengthen the position. 
This month’s excellent shipments, and the large inland 
deliveries, were pointed to as proofs of the large volume 
of trade now going on, and the r clearances to the 
Continent were regarded as of no account, owing 
to the fact that the make was otherwise fully 
taken up. No. 3 g.m.b. Cleveland pig was firm at 
483. 6d. for mpt f.o.b. delivery, ab which figure 
several pa changed hands, and, .in fact, that was 
rather a buyers’ than a sellers’ price. Purchasers showed 
some anxiety to do business ahead, but they did not 
easily come to terms with sellers on forw account. 
No. 1 Cleveland pig was 503.; No. 4 foundry, 47s. 9d. ; 
grey forge, 47s. 3d. ; mottled, 463. 9d. ; and white, 46s. 6d. 
b Coast hematite pig was still rather a drug on the 
market, there —* good desl offered for sale and 
buyers being very kward. Nos. 1, 2, and 3 were 
obtainable from second hands at 56s, 6d. for early delivery, 
but most of the makers quoted 57s. For No.1 the price 
was 57s. 3d. to 57s. 6d., and No. 4 foundry ranged from 
54s. 6d. to 553. Spanish ore was quiet but steady. Rubio 
was about 16s. ex-ship Tees. To-day prices were nob 

quotably 5 

Manufactured Tron and Steel.—A fair amount of work 
is going on in nearly all the branches of the manufac- 
tured iron and steel trades, but in some departments new 
orders are not easily obtained. Producers of ship-plates 
and angles are not making many new ee bar 
manufacturers do not find business over-br Rail- 
makers, however, have recently secured a good deal of 
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work, and an order for over 12.000 tons of rails for Africa 
has been placed with Messrs. Bolckow, Vaughan, and Co. 
The following are about the market rates: Common iron 
bars, 6/.; best bars, 6. 103.; iron ship-plates, 67. 2s. 6d.; 
iron ship-angles, 5/. 17s. 6d.; steel ship-plates, 5/. 15s. ; and 
gteel ship-angles, 5/. 123, 6d.—all less the customary 24 

r cent. discount. Heavy eections of steel rails are firm 
at 5/. 103. net cash at works. 


Coal and Coke.—Coal is plentiful and rather weak in 
price. As is usual at this time of the year, gas coal is in 
only poor demand. Bunker coal bas a downward ten- 
dency owing to its abundance. Coke continues to be 
largely consumed locally, and the demand for shipment is 
pretty good, but there is plenty offering and prices are by 
no means strong. Average qualities of blast-furnace coke 
are not more than 15s. delivered here, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has ruled firm ; in- 
quiries for forward shipment are being received freely, 
and a good business is anticipated for some time to come. 
The best steam coal has made 153. to 15s. 3d. per ton, 
while secondary qualities have brought 133, 9d. to 14s. 3d. 
per ton. House coal has been in moderate demand ; 
No. 3 Rhondda large has been making 14s. 6d. per ton. 
Finished iron and steel have exhibited a firm tone. 
Foundry coke has been quoted at 18s. 6d. to 193. per ton, 
and furnace ditto at 16s, 6d. to 17s. 6d. per ton. Quota- 
tions for iron ore have shown steadiness ; the best rubio 
has made 14s. 3d. to 14s. 6d. per ton, and Tafna 153. to 
16s. 6d. per ton. 

Briton Ferry.—Large consignments of iron ore were 
received at the Briton Ferry works last week, and the 
output of hematite iron was satisfactory. The six smelb- 
ing furnaces and mills at the Briton Ferry Steel Wor! 
were in full operation, a3 were also the furnaces and mills 
at the Albion. The tinplate establishments of the district 
were also fully employed. 

Welsh Coal for Portugal.—Messrs. John Cory and Sons, 
Limited, Cardiff, have secured an order for 72,000 tons of 
coal for the Royal Portuguese Railway, to be delivered 
over twelve months, commencing next June, and termi- 
nating in May, 1903. The coal to be supplied is the best 
Monmouthshire, in the proportion of two-thirds large and 
one-third small, and the price obtained by the contractors 
is 153. 1d. per ton, including tax and — charges. 
Some 62,000 tons are to be delivered at Lisbon, and the 
remaining 10,000 tons at Oporto. 


The ‘* King Edward VIT.”—The Lords of thé Admiralty 
have accepted a tender of Messrs. Harland and Wolff, 
Belfast, for engines and boilers for the King Edward VII., 
line-of-battle ship, now building at Devonport. Messrs. 
Harland and Wolff have now in course of construction 
the engines and boilers for the Queen, line-of-battle ship, 


also building at Devonport. The exact amount for the}; 


King Edward VIL. machinery has not transpired, but it 
is about 185,000/. The contractors have been allowed 
until October, 1903, to complete the engines. 


Water Supply of Cardif.—On Friday, Messrs. Williams 
and Priestley reported to the water works committee of 
the Cardiff Town Council on the period for which the 
construction of No. 3 reservoir might with safety be de- 
ferred by alterations to the Cantreff, Lianishen, and Lis- 
vane reservoirs being carried out, and Ely River water 
being utilised for sanitary pu . Under such condi- 
tions, the total quantity available in exceptionally dry 
years like 1887 would be 7,250,000 gallons per day. 
Taking the quantity of water allowed per head at 28 
gallons per day, there would be sufficient for the pore- 
lation up to 1916, when, No. 3 reservoir should be 
ready, allowing 43 years for its construction. Taking 
30 gallons per head per day as the necessary 
quantity, No. 3 reservoir would be required in 1912. The 
cost of the alterations to the existing reservoir, &c., 
would be about 20,0007. If water from the Ely were 
utilised for sanitary purposes at a minimum of 300,000 
gallons per day, the initial cost of which would be 8000/. 
or 9000/., then there would be a supply of 6,660,000 gallons 
per day for exceptionally dry years. This would be suff- 
cient for the prospective population in 1912, abt 28 gallons 

r head. That, however, would be the extreme limit. 

n two or three Lyon when the South Dock would be 
opened, it would be easier to judge whether it would be 
desirable to go on with No. 3 reservoir earlier than the 
spring of 1907, or to take the suggested temporary mea- 
sures. It was decided to have the report printed. 





MISCELLANEA. 

THE traffic receipts for the week ending April 13, on 
thirty-three of the principal lines of the United King- 
dom, amounted to 1,806,543/., which was earned on 
20,1143 miles. For the corresponding week in 1901 the 
receipts of the same lines amounted to 1,740,458/., with 
19,9823 miles open. There was thus an increase of 
per ome in the receipts, and an increase of 131} in the 
mileage. 


The new works which Messrs. Schneider and Co. have 
commenced erecting ab Cette, on the Mediterranean 
coast, were formally opened on the 16th inst., in the pre- 
Sence of numerous distinguished guests. The principal 
feature of the ee was the lighting, by Mme. 
Schneider, of the first blast-furnace. The plant at the 
present time consists of the blast-furnace in question—the 
output of which is tobe 200 tons per day—with the required 
coke ovens, Cowper ‘stoves, blowing engines driven both 
by steam and blast-furnace gas engines, with a chimney 
250 ft. high. This forms the nucleus of a large installation, 
with which Meesrs. Schneider and Co. propose to supple- 
ment their well-known Creusot Works. 





Reuter’s Agency announces that, according to advices 
just to hand, the Cape to Cairo Railway has been sur- 
veyed as far as the Zambesi, where a — steel bridge, 
having one span of 500 ft., will carry the line across the 
river at the Victoria Falls. The whole section from 
Bulawayo to the Zambesi—275 miles in length, or nearly 
1700 miles from Cape Town—is expected to be opened 
next year. motives for contractors’ purposes 
now running on it for a short distance north of the present 
terminus, and a railway exploration party, has been dis- 
patched over the railway route beyond Victoria Falls as 
far as Tanganyika. For 40 miles north of Bulawayo the 
earthworks are more or less complete, bridging work on 
the Victoria Falls section is in progress, and about five 
miles of line are finished. The work of connecting the 
Bulawayo and gear sections is also pagreene 
— and rails are already laid from Salisbury to 
Sebakwe, a distance of 60 miles. From the Bulawayo 
end of this line the rail-head has reached the Arguza 
River, so that when this gap is filled in and the line 
completed, trains will be able to run from Cape Town to 
Delagoa Bay vid Bulawayo, Salisbury, and U mtali. 


From a paper by Mr. C. B. Jacobs, published in a 
recent issue of the Journal of the Society of Chemical 
Industry, ib gow that a factory for the preparation of 
soluble salts of barium by means of the electric furnace 
has recently been established at Niagara Falls, with 
an output of 8 tons per day. There are several industries 
in which there is a demand for soluble salts of barium. 
Thus, by adding barium hydrate to the molasses 
formed in the beet-sugar industry, the whole of the 
saccharine matter is obtained as crystallisable sugar. 
Barium sucrate is formed in the first instance, which, after 
precipitation, is decomposed by suspending it in water 
through which a stream of carbon dioxide is passed. The 


ks | sucrate is decomposed and a solution of crystallisable 


sugar remains. At presentlime is mainly used for re- 
covering this sugar, but it is much less efficient. The 
cost of barium hydrate has hitherto prohibited its use, 
but Mr. Jacobs claims that with the new methods of 

reparation — ab Tiago there is every possi- 

ility of the barium hydrate replacing the lime. 
The raw material, from which the hydrate is prepared, is 
barium sulphate or barytes, an insoluble compound 
readily obtainable, This barium sulphate is mixed with four 
equivalents of carbon, and is then heated in an electric 
furnace of the ‘‘ continuous” type. Carbonic oxide and 
sulphur dioxide are liberated, leaving a mixture of barium 
oxide and barium sulphide, which is run off from the fur- 
nace periodically and dissolved in hob water. On cooling 
the oxide crystallises out as hydrate, the sulphide remain- 
ing in solution. This sulphide is easily converted into 
pg salts of barium, and is therefore not a waste 
product. 


In a paper read before the Canadian Society of Civil 
Eaginem, Mr. G. C. Dunn gives an interesting account 
f the sinking of the foundations for the great cantilever 
bridge across the Ottawa River, which was completed in 
1900 for the Ottawa Northern and Western lway 
Company. The bridge consists of a main span of 
555 ft. 9 in., three spans of 247 ft: each, and a fourth of 
140 ft., together with a long approach viaduct. The 
deepest pier was founded at a depth of 69 fb, 8 in. below 
low water. Special difficulties arose from the fact that 
almost the whole of the river bed was covered with a 
thick layer of sawdust and sawmill débris, which at one 
point was 60 ft. thick. This had all to be cleared away 
and the rock laid bare before the caissons could be safely 
founded. These caissons were built of 12-in. by 12-in. 
timbers, and were sunk into position by weighting them, 
the whole being finally filled up solid with concrete, 
lowered in a skip through the water, er ae 
on reaching the bottom. Whilst being lowered, the 
mouth of the skip was covered over with canvas. After 
the work had been in some time, the Dominion 
Government demanded, in the interests of public safety, 
that the caissons should be pumped out and the concrete 
deposited in the dry. The caissons were not designed 
for such a method of working; and after some time the 
authorities consented to forego their demand on condi- 
tion that after the piers were completed they should be 
drilled from top to bottom, and the cores obtained 
examined, so as to make sure that the concrete had 
properly hardened. This was done, and the cores showed 
that the concrete was thoroughly sound throughout. 
The bottoms of the caissons were roughly shaped to fib 
the surface of the bed rock before being lowered into 
position. After any any crevices remaining between 
the river-bed and the lower edge of the caisson were 
filled with bags of cement by divers before the —— 
of the pier was commenced. In locating the piers, 
in taking soundings along the line of the bridge, advan- 
tage was taken of the fact that the river freezes over 
every winter. It was thus possible to run a steel ta) 
across the river over the ice, and locate very exactly the 
centres for the piers. Permanent bench marks were 
then erected on the river banks, enabling the position of 
the piers to be checked at any future period by means of 
theodolites. 


The — of the Inter-State Commerce Commission, 


1893 to 1901, show that within that period the number of 
illed and injured when en in moe 
r cent. in 


men ann 
and unconpling vehicles has fallen by 
killed and 80 per cent. in injured, and the last advance 
report, dated January 17, 1902, states that whilat the 
average of the omanerés so killed during 1899-1900 (tne 
latest year then fully reported) was 234 per month, the 


number recorded for July, 1901 wasonly 4. These reports 
further show that if the 1893 totals had been maintained, 
then by this date no less than 44,118 more accidents 
whilst coupling and uncoupling cars would have been re- 

ed, This report states definitely that; ‘‘ This de- 





crease is primarily, if not entirely, due to the Safety Ap- 
pliances Act.” d goes on to point out that ‘‘The 
reports for July and subsequent months warrant the ex- 
pectation that casualties due to coupling and uncoupling 
cars will be less for 1902 than for 1901,” and ‘‘that the 
great improvement in conditions which was experienced 
under the first year’s operations of the law will be still 


are | more marked in the second year.” The following Table, 


compiled from figures given in various reports issued by 
the Commission on the working of this Act, will show at 
a glance that the increasing vga, Sy the employé3 has 
progressed almost side by side with the advance of the 
railroads in the equipment of automatic couplers: 


| Number of Trainmen Employed 
| to One. 
Year. | Proportion of Rolling 
S.ock Fitted. 











Killed. Injured. 
1893 22 per cent. 349 a 
1804 =". 523 19 
1895 ~ ees 449 16 
1896 ae 587 16 


In 1897 decision was come to to rigidly enforce the Act 
in August, 1900. 








1897 59 per cent. 649 22 

1898 oy 518 21 

OE i 563 22 
utomatic couplers 

1909-1 —— y 837 65 





In the matter of financial benefits to the railroads them- 
selves the Commissioners give convincing testimony, 
especially concerning the time saved in the despatch of 
traffic by the use of automatic couplers and efficient 
brakes, and add that ‘‘ railway officers have testified to a 
large saving in the cost of doing work in yards,” that 
yards which five years ago were taxed to their utmost 
capacity have been able by automatic couplers and better 
brakes to accommodate a increase of traffic without 
extending them. 





Coa. AT Hampurc.—The imports of coal at Hamburg in 
January were 287,347 tons, as compared with 285,657 tons 
in January, 1900. British coal figured in these totals for 
153,073 tons and 138,960 tons respectively; and West- 
phalian coal for 134,274 tons and 140,465 tons respectively. 
American coal was imported into Hamburg in January to 
the extent of 6232 tons. 





THe INstiTuTION OF MECHANICAL ENGINEERS: 
Inp1an Locomotives.—The annual dinner of the Insti- 
tution of Mechanical Engineers, which was held at 
the Hotel Cecil on Thursday, the 17th inst., under the 
chairmanship of the ———— Mr. W. H. Maw, was 
notable from the speech made by the Secretary of State 
for India. Lord Selborne, the First Lord of the 
Admiralty, had accepted the invitation of the Institu- 
tion, and would have been present had it not been for 
the death of a relative. rd George Hamilton, in 
returning thanks for the guests—a duty which he shared 
with Mr. Balfour Brown, K.C,—said he appeared as the 
representative of a Government who were one of the 
very largest customers of the engineering trade of the 
country, As Secre — of State for India he was de- 
sirous of becoming a still larger customer, and he thought 
there were strong indications of what might be almost 
unlimited development of orders which should come 
to the engineering trade of this country. Railways 
were now beginning to pay well in India, and there- 
fore the development in the future would be con- 
siderably greater than in the past. During the last 
two or three years orders of considerable importance had 
gone abroad, and the industry of this country had now 
to consider a new economic force. Time had become 
in certain cases an element of more imporbance than 
price; and if orders went abroad, it was because 
manufacturers in this country were unable to comply 
with the time-limit. He considered it would be 
advantageous to mechanical engineering interests if 
the system of standardisation in force in America, 
and to a limited extent on the Continent, could 
be more fully adopted by ourselves. The conference 
which had been held in Calcutta (to which reference is 
made in our issue of 11th inst.) had been eg gg meng 
It had been represented that it might difficult to 
standardise a type, or types, of locomotives; but 
these difficulties did not apply to the standardisa- 
tion of material. This had been found ible in 
shipbuilding, and he thought some canbeal’ ptheciee 
might do the same thing for locomotives, He had had 
complaints that the Indian Government did not announce 
their future requirements, and he was attempting to 
remedy this defect. He thought that if the two ideas, of 
standardisation and giving due notice of orders, were 
associated, manufacturers at home would be placed in a 
better position. He considered that if we concentrated 
our efforts, we should hold our own in the future ; but if 
every man acted pe —- regardless of outside considera- 
tions, he was afraid we should be outstripped in the com- 
mercial race, The toast of the Institution of Mechani- 
cal Engineers was ed by Viscount — the 
Japanese Minister, and responded to by the President. 
Amongst the guests present were Rear-Admiral J, Durn- 
ford, Lieut.-General J. F. Owen, R.A,, the President 
of the tet Comes. who jointly res me i} the 
toast of ‘‘The Imperial Forces,” proposed by Sir ter 
Peace, the Agent-General for Natal. The colonies were 
well represented at the gathering, the Agents- 
for Queensland, New Zealand, South Australia, British 
Fm Natal, Tasmania, and West Austraiia being 
presen 
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THE NEW RAILWAY STATION AT BORDEAUX. 
CONSTRUCTED BY MM. DAYDE AND PILLE, PARIS. 
(For Deseription, see Page 534.) 
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Fic. 15. Front View or TRAVELLING GANTRIES. 
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THE MOTOR-CAR INDUSTRY. 


Aw exhibition of motor cars is being held this 
week at the Agricultural Hall, Islington, having 
commenced on Saturday last, the 19th inst., and will 
close to-morrow, the 26th inst. On another page 
we give a brief account of some of the exhibits, 
which appeared to us most prominent, or about 
which we were able most readily to gather informa- 
tion. A number of the chief exhibitors are merely 
selling-agents for the manufacturers, and the atten- 


attention to prospective customers rather than be 
cross-questioned on details of which they possess 
quite elementary ideas. 

For exhibitors of this class the display was, in 
fact, more of a bazaar than an exhibition, and they 
were evidently determined to make the most of the 
opportunity. The Show is, nevertheless, a very 
good one, and comprises probably the largest 
number of motor cars ever brought together in this 
country. It is called ‘‘The Automobile Club’s 
Motor-Car Exhibition ;” but exactly how it is 





promoted isa little vague. We have always under- 
stood the Automobile Club to be an association of 
gentlemen. interested in motor-car riding as a 

time; and under these circumstances one is 
inclined to think they would bave done well to 
keep clear of trade exhibitions, excepting as spec- 
tators. We read, however, in the advertisements 
for next year’s show that ‘‘The Automobile 


*! Manufacturers’ and Traders’ Association (appointed 


by a general meeting of manufacturers and 
sellers, held at the Automobile Club on March 20), 
at a meeting held at the Club on Monday last, 
April 14, 1902, unanimously resolved that the 
Automobile Club’s Exhibition for 1903 should be 


25 | held at the Crystal Palace, from January 30 to Feb- 


ruary 7.” We understand also—and this is to some 
extent confirmed by the advertisement—that the 
management of the present Show boycots all exhi- 
bitors who have taken part in a recent rival show held 
at the Crystal Palace. Nowit is most undesirable 
that anything should be done to fetter the trade. 
The manner in which automobilism suffered from 
company-promotion tactics in early days need not 
be repeated here. The greed, not to say dishonesty, 
of some “financiers” who attempted to attach 
themselves to the industry checked the manufacture 
of motor cars, and made France stili more strongly 
the market from which the best vehicles came. 
To judge by the present Show, the industry 
is progressing on a sound basis of home manufac- 
tures, distributed amongst a good many districts. 
Under these circumstances it is to be hoped that, if 
there are to be shows, they will be open to all 
makers impartially, and that no effort will be made 
to narrow the field of selection, or for any associa- 
tion to obtain a trade advantage by combination 
and monopoly. 

The way in which the Agricultural Hall is 
crowded with exhibits indicates the hold that auto- 
mobilism has taken in this country. There were 
probably a hundred stands on which were shown 
self-prepelled vehicles of various kinds ; some of 
the most important having half a dozen cars. A 
great many of these were announced as of British 
manufacture, and probably in some cases the car- 
riages and their machinery were all of home produc- 
tion. In nota few instances, however, we should 
judge that ‘‘ British manufacture” was largely a 
figure of speech, and represented nothing more t 
that the component parts of the vehicle had been 
put together in Great Britain after having been 
made abroad. One firm claimed that the motor 
cars exhibited were made entirely on their own 
premises, excepting the engines; which seems 
something like saying that one owns a horse and 
cart, excepting the horse. It may be, however, 
that this impression of foreign origin is due to 
foreign patterns having been closely copied by 
English makers ; and, indeed, excepting in one or 
two instances, the impress of typical French design 
is over nearly the whole mechanism. The devices 
and arrangements are distinguished by great inge- 
nuity and much elaboration of detail ; which, per- 
haps, accounts for the frequent motor car by the 
wayside, whilst men, grasping shifting-spanners in 
anxious hands, peer with troubled faces into 
mysterious internals. 

The progress of motor-car machinery design 
appears, however, to be following the usual course 
of mechanical development, whenever it gets into 
the hands of British engineers, towards greater 
simplicity and durability. Wespeak now of the 
average motor car which is run by a petrol motor. 
In many ways this has been modified in recent 
designs in regard to accessibility ; which is so large 
a factor of durability, as well as of comfort in run- 
ning. It is an element too often neglected by 
manufacturers who do not use the engines the 
produce, or who have special skill and a well- 
equipped workshop at their back. As an instance 
may be mentioned the arrangement of valve-box 
covers. Ina good many of the exhibits the valves 
can be removed by unscrewing a single nut and 
thus removing a bridge-piece. The motor-car 
mechanism generally is fairly accessible by the 
removal of the metal cover or bonnet ; which, how- 
ever, is an unsightly feature in the front of the 
vehicle. It is the mn Hee of this which gives the 
steam-driven cars a much neater appearance; 
but the designers of some recent oil-engine cars 
have managed to keep all the machinery beneath 
the body, and gain proportionately in regard to 

leasing outline and proportions. noticeable ex- 
hibit in this respect is the Lanchester car, which is, 
perhaps, the best-looking of any. Here the de- 
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signer has managed to conceal all the machinery 
and yet render it accessible for repair or adjust- 
ment by lifting a part of the body ; which opera- 
tion, perhaps, would be no more difficult than 
removing the forward hood. 

Another feature which has very justly claimed 
the attention of designers, and in which progress 
has been made, is the balancing of engines so as 
to reduce vibration ; a defect which rendered the 
early motor cars, vehicles in which only enthusiasts 
could expect to find enjoyment. Here, again, we 
find the same English car taking a prominent 
position. In a Belgian-made engine, also, the 
vibration question has received a g eal of 
attention, with good results, we should say, so far 
as could be judged by an examination of drawings. 

The large majority of the cars shown are fitted 
with petrol motors, and though there are some 
steam vehicles, they are in a considerable minority 
so far as fast and light carriages are concerned. In 
the heavy traffic vehicles the position is reversed. 
The fast steam motor car has become chiefly an 
American production, although there are one or two 
notable exceptions. The quietness with which a 
double-acting steam engine runs, as compared to the 
Beau-de-Rochas cycle oil engine, has made these 
steam-driven cars great favourites ; in spite of the 
fact that a boiler is not a desirable adjunct to a light 
carriage, even when the oil-fuel apparatus works 
satisfactorily. The White steam carriage is one of 
the most recent of this type of vehicle. It made 
its appearance in this country at the Aldershot 
military lorry trials, when we had an opportunity 
of seeing it on the road. It carried one of 
the judges, and did excellent work under some- 
what trying conditions. The endurance of the 
engine is accounted for by good mechanical 
design, especially in regard to the liberal 
bearing surfaces needed for all fast-running en- 

ines. Nothing is more tempting in designing 
ight engines, which are necessarily fast running, 
than to cut down bearing surfaces, and nothing 
is more fatal to the comfort of the user and the 
safety of the machine. Many of the steam 
carriages have shell boilers, with small vertical 
tubes pitched closely together. For the White 
carriage an entirely new water-tube boiler of the 
coil type has been introduced. The design would 
be difficult to describe without illustrations, and we 
We hope to 





are not here dealing with details. 
illustrate this car at a future time. 

In connection with the rival claims of steam and 
internal-combustion engines, it may be stated that 
the steam now holds the highest record for speed. 
On Sunday week last, April 13, M. Serpollet ran a 
new car over a course of 1098 yards in twenty-nine 
and four-fifths seconds, or about 75 miles an hour. 
This car is shown at the Agricultural Hall, and 
attracted much attention. Theaccount of the race 
that was telegraphed states that in making this 
speed the car ‘‘ lurched all over the course, jumping 
and leaping over the road, which was as whiner 4 as 
a billiard table.” Such a performance can, of course, 
only be looked upon as a towr de force, and should 
have no immediate interest for ordinary motor- 
car riders. Although one r ises and ad- 
mires the perseverance with which M. Serpollet 
has followed up the development of his steam 
carriage, and all credit must be given to him for his 
engineering ability, we cannot help saying that it’is 
to be regretted that motor-car racing should be en- 
couraged as itis. It is difficult to understand how 
anything into which mechanism so largely enters, 
and where skill and muscle play so small a part, 
can be fairly described as ‘‘ sport,” at least according 
to the English acceptation of the term, although it 
may accord more closely with the Continental idea. 
No doubt there is a chance of testing the thickness 
of one’s skull when lurching, jumping, and 
leaping over a kilometre course at the rate of 
75 miles an hour, but the man who seeks to win 
applause simply by risking his neck has generally 
more vanity than courage in his character. 

Of course, M. Serpollet had a motive beyond 
that which prompts our amateurs to show-off on 
highways and country roads, at the risk of others 
more than themselves. The matter is becoming 
rather serious, especially under the agitation now 
on foot to secure the countenance of excessive 
speeds. Whenever a policeman does his duty by 


bringing a flying motor car to book, he is held up to 
ridicule or obloquy ; and powerful interests are being 
invoked to get the law altered. That motor cars 
should be allowed higher speeds than horse-drawn 
vehicles is reasonable, because they are more easily 





controlled, both in regard to stopping and turning ; 
but whatever the limit pe Bian steps should be 
taken to see that the law is not sadilanlhy set at 
defiance, as it now so frequently is. 

Our interest in this matter is on the engineering 
side of the question, and not on that of the so-called 
‘* sport.” e motor-car is a legitimate means of 

time, and will be as valuable an addition to travel- 
ing facilities amongst the moderately well-off section 
of the public when prices are brought down toa 
normal basis, as it now is for quite wealthy persons. 
As a means of racing we hold it altogether unsuit- 
able. No private track can afford a sufficient area 
to try these vehicles over a reasonable distance ; and 
racing of any kind, with horses or engines, is rightly 
prohibited on public roads. We hold that those 
who encourage the racing spirit are the worst 
enemies of the motor-car industry, which should be 
an important branch of engineering. In print, no 
doubt, road-racing is not encouraged, and in some 
competitions that have been organised the statu- 
tory limitations of speed have been nominally 
insisted upon. As a matter of fact, however, these 
rules have been ignored, and those who have acted 
up to the letter of the conditions have found that 
others less scrupulous have won the glory of the 
contest. 

One has, however, only to visit the show at the 
Agricultural Hall, and keep one’s eyes and ears 
open, to see how the racing spirit is gaining ground 
amongst motor car owners. The talk is all of 
‘*records,” and the admiring crowd is always 
round the champion cars. Owners and drivers, 
professional and amateur, boast—it is true often 
with small foundation of fact—of the runs of 
40 or more miles an hour made on public roads ; 
and the records of competitions show how often 
the law is broken. ‘Take almost any trade cata- 
logue of the crack makers, and one finds ample 
evidence of this. Here is one picked up at 
random—the first on a big pile. It gives four 
descriptions of car, the first being guaranteed to 
travel at 18 to 20 miles an hour, the next at 
26 to 28 miles, the third at 33 to 36 miles, and the 
fourth at from 42 to 44 miles an hour. Now, for 
what purpose does a man need a car to travel at 
44 miles an hour? Certainly not to go round his 
own garden, or even his own park, however 
spacious it may be. 

We have no hesitation in repeating what we have 
before said on this question, although we know it 
will be unpopular with some. We are convinced 
that motor-car racing is opposed to the true 
interests of motor-car travelling as a pastime. 
The more racing there is—either against time or 
by direct competition, the former the more usual 
—the fewer motor cars will be built. When 
cars are rushing about the country, the owners 
boasting that they can do 44 miles an hour, the 
average man, who cannot afford a thousand-guinea 
vehicle, feels he is ‘‘out of it,” especially when 
passed on the road. Moreover, there is a strong 
element of true vulgarity about this species of 
competition. It is the brag of the rich man; for, 
after all, it is chiefly the ability to buy the most 
costly vehicle that gives the greatest pace. There 
is no training of eye and muscle; nothing in the 
nature of the self-denial the athlete needs to achieve 
success. You may live as luxuriously as you please, 
encase yourself in leather, hide your face behind 
enormous goggles, buy a thousand-guinea car, risk 
your own limbs a little and other people’s a great 
deal more, and you are a motor-car hero ready- 
made. 

For many years past, long before the petrol 
motor was introduced, Encingertnc has advo- 
cated the use of steam on common roads for 
quick traffic; and what we said in regard to 
steam applies equally to internal - combustion 
engines. e well remember when M. Serpollet 
sent his first steam phzeton over from Paris, now 
more than eleven years ago, the favourable impres- 
sion it gave us in regard to its manceuvering powers 
when we rode on it in the yard of Messrs. Bryan 
Donkin and Co.’s works; and in describing the 
incident* we advocated, as we have since done, the 
removal of legislative restrictions on the use of 
mechanically-propelled vehicles. We pointed out 
the superiority of motor cars—though the word 
was not then coined—over horse-drawn vehicles ; 
and what we then said is still true, though it does 
not apply to racing by machinery, which, we hold, 
is not sport at all. 


* See ENGINEERING, vol. li., page 316. 





THE EXPLOSION ON H.MS. “ MARS.” 


Untit an inquiry has been held, and a report 
published, it is impossible to state with certainty 
the cause of the explosion on H.M.S. Mars, by 
which 12 men and officers were killed, and several 
others wounded. The facts that have been pub- 
lished are that firing trials were being made with 
one of the forward 12-in. guns, that there was a 
misfire, that after an interval the breech was un- 
locked, and immediately was blown open, the 
charge in the gun pouring out flames rear- 
wards, filling the barbette, and killing the 
majority of its occupants instantaneously. If 
these facts are correct—and there is no reason 
to doubt them—it is easy for anyone with 
a knowledge of cordite and other smokeless 
powders to supply a complete explanation of the 
event. The rapidity of burning of an explosive, 
particularly of the modern type, depends on the 
pressure under which it is burnt. This statement 
sounds somewhat cryptic, but its meaning may be 
made clear by an illustration. If fulminate of mer- 
cury—one of our most dangerous and unstable 
explosives—be ignited in a vacuum, it will merely 
burn with a flame like that of alchohol; there will 
be no explosion whatever. It is not the absence of 
oxygen that makes the difference, but the want of 
pressure. As the vacuum is reduced, the com- 
bustion grows gradually more intense, until 
eventually it becomes instantaneous—that is, the 
substance detonates. It is impossible to create 
an explosion in a vacuum with any known 
agent. We may, however, go further and add 
that many substances will not explode unless an 
artificial pressure be first imposed upon them. 
Picric acid is an example of a substance which 
needs intense pressure. If lighted in the open, it 
burns slowly, like pitch, giving off dense black 
smoke. It is only when under an exceedingly high 
pressure—something like 20 tons on the square inch 
—that its full force is exhibited. 

It only needs a superficial appreciation of these 
facts to make it clear that the subject of providing 
ammunition for guns is a very difficult one. When 
the charge is inflamed, the combustion is very 
moderate. But as it takes place in a confined space, 
and as there is an evolution of heat and gas, the 
pressure rapidly rises. This increase of pres- 
sure augments the rate of burning, and that 
again adds to the pressure, which in its turn 
quickens the combustion, and so on, the two 
acting and reacting on one another, until 
the full pressure is developed and the pro- 
jectile is delivered at the desired velocity. Evi- 
dently it is a very delicate matter to so proportion 
the amount of the charge, the size of the chamber, 
and the inertia of the shot, that just the right pres- 
sure shall be attained, and no more. For instance, 
if cordite be cut into fragments and loaded into 
a shot-gun with a couple of wads over it, it will 
ignite sufficiently to blow out the wads and itself 
also. But if the charge be caught, it will be found 
that the combustion became extinguished before 
10 per cent. of the charge was burned. There was 
not pressure enough, after the wads moved, to keep 
the charge alight. But if an ounce of shot had 
been rammed in after the wads, quite a dif- 
ferent state of affairs would have been created. 
The inertia of the shot would have prevented it 
being blown out of the barrel before sufficient gas 
had been generated to cause a high pressure, and 
the result would be a violent explosion, not with- 
out danger to the experimenter. 

In large guns similar phenomena may be observed. 
It is not to be assumed that if a quarter charge 
will give a certain pressure, a half charge will 
give twice that pressure, and a full charge four 
times. The increase is vastly greater than the 
arithmetic ratio, and it is only by careful experi- 
ment that it can be prevented from becoming 
excessive and uncontrollable. With very small 
charges which do not nearly fill the gun chamber 
it is difficult to ignite cordite at all. To do so it is 
necessary to create a pressure in the chamber by 
a secondary charge of some kind, generally of 
black gi The igniter is then a small gun 
in itself, which projects a mass of flame into the 
chamber, inflaming the cartridge all over its base, 
and filling the vacant space with hot gases under 
pressure. It is only under these conditions that 
cordite can be expected to explode. 

We are accustomed to speak of explosion as in- 
stantaneous, but in reality there are greater differ- 
ences in the rates of explosions than between the 
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speeds of a child’s go-cart and a locomotive. The time 
taken for black powder to burn is almost an eter- 
nity as compared with the detonation of nitro- 
glycerine. Cordite is relatively slow-burning, and 
it is quite possible for the artificially-created pres- 
sure in the gun-chamber to be lost before the com- 
bustion of the charge is really active. The effect 
of the cold walls is to create an immediate contrac- 
tion of the gases; but this, of course, is foreseen 
and allowed for in the original charge. If, in 
addition, the gun has been so badly eroded by 
previous firing that there is a wide clearance all 
round the gas-check on the base of the shot, then 
the pressure can escape almost as fast as it is gene- 
rated, or, at any rate, before the cordite is well 
alight. Asis well known, the worst effects of erosion 
are felt just where the base of the projectile stands 
in the bore. 

From a review of the above considerations it is 
easy to construct an hypothesis as to the cause of 
the disaster on the Mars. The igniter was fired, 
and no effect was seen ; then, after an interval, it was 
assumed that the charge had not caught fire, and 
the breech was unlocked. But evidently the charge 
had become lighted, for the first act of unlocking 
the breech broke the electric circuit, and no 
further action of the fuse was possible. What 
occurred was probably this: The igniter set fire 
to the cordite, but the pressure leaked away so 
rapidly that only slow combustion resulted. The 
charge smouldered away during the several minutes 
that the gun’s crew waited, and in doing so it 
liberated a considerable amount of heat and gases. 
It gradually became hotter, and the rate of 
combustion increased, and at last became suffi- 
ciently rapid to create the pressure needed for 
explosion. At that fatal moment the breech 
was unlocked, and was immediately blown back, 
leaving a clear way for a torrent of flame to fill the 
barbette. 

How are such accidents to be avoided in future ? 
The first remedy is to have an explosive which does 
not erode our guns so badly as cordite. With well- 
fitting projectiles, the pressure cannot escape so 
rapidly. The second is to = a secondary charge 
which will burn more quickly than black powder, and 
therefore will not be affected by leakage. Some 
years ago Sir Hiram Maxim was consulted by the 
French Government, who were in a difficulty from 
the misfires of automatic machine guns, such as 
pom poms. He provided a complete remedy by 
adding to the primers of the cartridges, discs of 
highly nitrated canvas, which produce so much heat 
and pressure as to insure the certain explosion of 
the smokeless powder. He found that the amount 
of nitrated cotton necessary to effect his purpose 
was only one-tenth of that required to effect a measur- 
able increase of pressure in the chamber of the gun 
when fired. Thus, although he obtained a power- 
ful and reliable igniter, he did so without introducing 
any new conditions into his ballistics.* Evidently 
the prevention of such lamentable accidents in 
large guns must be sought on similar lines. 
Means must be found for creating a sudden and 
regulated pressure which will insure the ignition 
of the main charge. 





THE BERLIN-ZOSSEN ELECTRIC 
RAILWAY. 

WE have on several occasionst+ referred to the 
high-speed tests on the Marienfelde-Zossen line 
near Berlin, and the special arrangements made for 
them by the Studien-Gesellschaft fiir Elektrische 
Schnellbahnen. We are now in a position to place 
before our readers an account of the most interesting 
results so far obtained. The trial runs, it will be 
seen, have been suspended for the present, to be 
resumed as soon as the improvements and altera- 
tions that have suggested themselves are com- 
pleted. Further important results may be looked 
for in the course of this year. During the experi- 
ments so far conducted, especial attention has been 
paid to the gira ye points : 

1. Starting and braking at speeds up to 100 
kilometres (62 miles). 

2. Running at uniform speeds up to 100 kilo- 
metres. ! 

3. Propulsion at uniform speeds up to 130 kilo- 
metres (81 miles). 

4. Propulsion by high-tension currents at speeds 
above 130 kilometres. 


* See Maxim’s patent, No. 4780, 1893. 
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In order to obtain reliable records, independent 
of direct observation which would involve personal 
risk, the carriages were equipped with a number 
of registering apparatus, particularly for determin- 
ing the speeds, the acceleration in starting, the 
current tension and intensity, the phase lag, 
the temperature of the motors and transformers, 
and the air resistance. Track contacts had been 
provided at distances of 500 metres (.31 mile), 
and they were connected with registering instru- 
ments, recording the time intervals in starting 
and stopping; the brake periods were further 
observed with the aid of watches. 

The power consumption. was controlled on 
delicate instruments located in the central station. 
The special arrangements required for the carriage 

uipment occupied the month of September. 
The respective instruments having duly been 
tested, the authorities took the plant over on 
October 3 and 4, and the first trial run followed 
on October 8. 

The Marienfelde-Zossen line, it will be remem- 
bered, has a length of 23 kilometres (14.3 miles). 
It is suitable in some respects for high-speed tests, 
thanks to its straight, level course, there being no 
curves of less than 2000 metres (6500 {t.) radius, 
and no gradients of more than 1 in 200, but neither 
the rails nor the permanent way can be considered 
satisfactory. The rails weigh only 33.4 kilo- 
grammes per metre, or 67.5 lb. per yard, and they 
rest partly on: wooden and partly on iron sleepers. 
But as a new roadway would have cost about 
25,000/., the best had to be made of the actual 
conditions. As was to be foreseen, the defects in 
the track manifested themselves at high speeds. 
As long as the speed did not exceed 100 miles, 
concussions were not noticed in the carriages nor 
in the rails, nor were distortions observed. When 
the speed went beyond 140 kilometres (87 miles), 
however, the carriage began to roll a little, 
owing entirely to the lightness of the permanent 


way. 

The three-axled bogies with which the carriages 
are fitted gave full satisfaction. The motion was 
quiet and noiseless ; the people on board had no 
unpleasant sensation, and did not feel any jolting 
due to the rail joints. The experiments would 
tend to show that rails of 42 kilogrammes per 
metre (84.5 lb. per yard) would be quite heavy 
enough for speeds up to 160 kilometres (100 miles). 
This remarkably quiet motion of the carriages is, 
no doubt, largely due to their complete and suc- 
cessful balancing. Z 

The electric current was supplied by the Berlin 
Electricity Works, at Ober-Schoeneweide.* A feeder 
cable goes underground from the works to Johannis- 
thal, where the overhead conductors begin. The 
distance up to the feeder point is 8 miles, and the 
conductors for the triphase currents consist of three 
wires, each 8 millimetres (0.31 in.) in diameter. 
There was further a neutral wire leading to the 
transformers and joined to the rails. 

The trolley wires are stretched 18 ft. above the 
track, the three wires being vertically one above 
the other, and about 3 ft. apart. They are under 
a tension of 1 ton. 

Current was supplied, as a rule, at from 4000 to 
6000 volts and from 25 to 50 periods. For the 
official tests of the plant, a tension of 14,000 volts 
was applied. During these official tests the trolley 
wires were sufficiently alive to give bad shocks 
when touched, even after they had been cut off 
completely:from the feeders of the central stations. 
That the telegraph and telephone services were 
disturbed during these tests need hardly be men- 
tioned under these circumstances. 

The pressure of the contact bows against the 
trolley wires amounted to 4 or 6 kilogrammes 
(from 9 1b. to 13 1b.). Each carriage is provided 
with two sets of bows, three at either end. 

There was very little sparking at the contact 
devices, in spite of the high speed of 130 ft. per 
second. Where sparks appeared they could be 
traced to slight defects in details, and this part 
of the problem—the current feed to the carriage— 
seems thus to have received a successful solution. 
Lateral oscillations of the carriages were noticeable 
only at speeds below 60 miles. At higher speeds 
the motion was perfectly smooth, and the passengers 
did not feel anxious, nor were they troubled by the 
rapid flight of the objects passed. The kilometres 
marked on the signal posts along the track of the 


‘| Stadbahn, which runs parallel to the military line 





* See TRACTION AND TRANSMISSION, Vol. iii., page 26, 





for some distance, could be distinguished, not- 
withstanding the high — 

Each carriage, as we have described in detail in 
the article above referred to, is driven by four 
electric motors which rest on the four outer axles 
of the two bogies. The driving wheels have 
diameters of 51 in. The carriages, we may add, 
carry fifty passengers, and have a length of 
21 metres (69 ft.). The wheel pressure is about 
7.5 tons. 

The heating of the transformers on the Siemens 
carriage did not amount to more than 35 deg. Cent. 
(63 deg. Fahr.). Their six-pole motors are con- 
structed for developing 250 horse-power at 650 volts. 
The Allgemeine Elektricitiits - Gesellschaft has 
designed its motors for 430 volts. During the 
course of the experimental runs the carriages have 
altogether travelled 3000 kilometres (1860 miles). 
At first, currents of from 6000 to 8000 volts were 
sent to the trolley line at from 25 to 30 periods. 
For the maximum speed tests up to 100 miles, the 
tension was raised to 10,000 volts, the frequency 
to 36 periods, and temporarily even to 13,500 volts 
at 48 periods. Under these high speeds, however, 
the rails began to yield both horizontally and 
vertically, and this was the reason why the tests 
had finally to be interrupted. 

When starting for a speed of 60 miles, full speed 
was reached within 2000 or 3000 metres (nearly 
2 miles), the acceleration being from 0.3 to 0.20 
metre (5 in. to 8 in.) per second per second. These 
accelerations are not high : on the Siemens Elevated 
and Underground Electric Railway at Berlin, which 
has been recently opened, the acceleration is 0.6 
metre (23.6 in.) on starting. 

Since, however, rapid starting wears the locomo- 
tives considerably, and, since the stations will not 
be very close on high-speed lines, the question of 
rapid and reliable braking is of much more import- 
ance than that of rapid starting. The carriages are 
fitted with Westinghouse air brakes, with hand 
brakes, and with counter-current brakes. The 
Allgemeine Elektricitits-Gesellschaft had further 
added an electro-magnetic brake, fed by an inde- 
pendent source of power—a special Brea of 
storage cells on board. The Westinghouse brakes 
could exert a pressure equivalent to 3640 kilo- 
grammes, equivalent to 95 per cent. of the weight 

er brake-block. The brake ratio was 1 : 1002. 

oth the time and the space interval of the 
Westinghouse brakes were determined, the air 
pressure being 6 atmospheres (85 Ib.). The original 
appliances did not answer, and the valves had to be 
altered in the course of the experiments. 

As the brake-blocks and the wheel tyres 
became very hot, experiments were also made with 
hollow, water-cooled blocks. It will be found 
advisable for high speeds to apply brake discs to 
the axles, and not to let the benkes act directly 
upon the wheels, lest the tyres should slip. 

The hand brakes are, of course, used for emer- 
gencies; the carriages could be stopped within 
720 metres (2350 ft.), and the retardation amounted 
only to 0.6 metre (2 ft.) per second. Braking by 
current reversal is not to be recommended, as it 
endangers the motors. The conclusion arrived at 
is that further means of efficient braking will have 
to be devised. 

When the carriages were allowed to come to a 
stop without putting on the brakes, from full 
speed, the retardation resistance was— 


= ” = 0,034, 
t 


and the resistance of the carriage— 
W = 333 kilogrammes, 


or w = 3.6 kilogrammes per ton of train load. 
The calculation yields the value 5.4 kilogrammes. 
It would thus appear that we have, at high speeds, 
to allow for certain momenta which theory has so 
far neglected. 
The results of the brake tests are summarised 
below : 
ore Pan ane 2 
in in ime in 
Kilometees. Miles. Metres, Miles. Seconds. 
155 96.5 1600 1 67 
110 68.5 500 31 35 
110 68.5 550 .34 32 


In letting the carriage come to a stop by itself at 
speeds between 109 and 106 kilometres (68 and 66 
miles), the time required was 817 seconds, the space 
9600 metres(5.95 miles) ; or 952 seconds, and a space 
of 8300 metres (5.15 miles). The power consumed 

















EOE a TI ae SEWN 


SAREE Gp EE ey AE 





meats ene sce 


BA ace igo a8 eS 


PNT ASSES Tet Et 











548 


ENGINEERING. 





[APRIL 25, 1902. 





was exactly determined, as mentioned above, on 
standard instruments placed in the central station 
which could be relied upon as giving more accurate 
renderings than the instruments on board the cars. 
In the central stations readings were taken every 
10 seconds ; on board only at intervals of 50, or 
30 seconds. The apparatus had been specially 
standardised for the respective frequencies. The 
dynamos supplied currents of 6000 volts, which 
were transformed up. The instrument measured 
tension, current intensity, kilowatts, phase lag, 
and frequency. The results demonstrate that 
considerable current losses occurred in the rela- 
tively long feeders and the rather slender con- 
ductors. Pn losses ~—_ be avoidable in 

roperly designed plants. The energy consump- 
ok ‘Semen ion ae speed in running and is 
starting; it varied between 400 kilowatts (544 
horse-power) and 700 kilowatts (1000 horse-power). 
With 184 kilowatts, a uniform speed of 90 kilo- 
metres (56 miles) could be maintained ; with 520 
kilowatts, a speed of 140 kilometres (87 miles). 
Thus to keep up a speed of 200 kilometres (125 
miles), an expenditure of 1100 horse-power would 
be required. 

When the speed was kept between 115 and 118 
kilometres (71.5 and 73.5 miles) the consumption 
of energy amounted to 400 or 450 horse-power ; 
at the feeder point, from 430 to 480 horse-power 
were then measured ; and on the driving wheels, 
from 374 to 400 horse-power; the steam engines 
had to develop 479 horse-power. This gives an 
etliciency of 90 per cent. for the motors, of 85 per 
cent. for the electric installation, and of 45 per 
cent. only for the whole plant. We have to bear 
in mind, however, that the power station was 
further off than it would be in a special railway 
plant. It would be futile to base any estimate as 
to working expenses on these tests. 

The air resistance or pressure was determined by 
fixing water gauges, 0,2 in. in diameter, in the 
front and back and on the sides of the carriages. 
These gauges were barometer tubes, led through 
apertures made in the car walls. The rise in the 
air pressure did not extend beyond a distance of 
3.3 metres (11 ft.) in front of the carriage. The 
position and one of the apertures proved of no 
influence. But the rounding off of carriages on 
the sides and at the roof was found to be a very 
important feature. The air pressure was found to 
be D = 0.065 a®. No particular increase in the 
pressure was noticed on the rear portion of the 
carriage, nor was any noteworthy suction effect 
observed in the wake of the car. 

When the speed exceeded 120 kilometres (75 
miles) the signals could no longer be well dis- 
tinguished, and the rain striking the windows in- 
terfered very much with the visibility of the signals. 
The latter will therefore have to be made very large 
and clear, and will have to be placed quite a mile 
in advance of their destination. It is also intended 
to try signals on board to be actuated from the 
signal-boxes, and to repeat the respective signals 
by bells along the track. 

The experiments, to sum up, do not allow a 
final opinion to be passed upon electric high-speed 
traction. This was not to be expected, however, 
and the results are, on the whole, satisfactory ; 
quite sufficiently so, certainly, to justify a con- 
tinuation of the work. Meanwhile the permanent 
way will be improved, and heavy rails laid on 
suitable sleepers, placed close to one another. 

The heavy expenses of this part of the pro- 
gramme will eantiy be borne by the State Railway 
Department, which will find the necessary mate- 
rial. The experiments are expensive enough in 
themselves ; but their exceptional interest should 
encourage the promoters of this remarkable investi- 
gation to persevere with them. We have heard of 
occasional high-speed tests, notably from the United 
States. But such systematic, carefully-planned 
and conducted work bears a true scientific stam 
and reflects much honour to the men who risk their 
lives in the task. 





THE MOTOR-CAR EXHIBITION. 


On another page we make some reference to the 


Motor-Car Exhibition, which is now being held 
at the Agricultural Hall, and will close to-morrow. 
As stated, it is an important display, and we now 

ropose giving brief particulars of a few of the 
exhibits; leaving, however, some of the more 
novel or important for future notice, when we shall 
have had time to prepare illustrations sufficient to 





make descriptions clear. The most imposing stands 
are placed in the centre of the Hall ; but these are 
not always the most interesting, at any rate in 
regard to novelty of the exhibits. 

One of the first objects on entering from the 
main avenue is the stand of the Reading Steam 
Vehicle Company, of America, who show four 
vehicles. The boiler is of the vertical fire-tube 
type. The engine has four single-acting cylinders, 
the steam distribution being by a rotating valve 
on the top, worked by spur gearing. Petrol is 
used as fuel. The water tank holds 25 gallons, 
the consumption of feed-water being about a 
gallon a mile under favourable circumstances. The 

etrol tank holds six gallons—a sufficient supply 
for 50 or 60 miles. The figures, we understand, 
refer to a car suitable for two persons. There is 
an automatic regulator which shuts off the supply 
of fuel when the steam pressure rises above 180 lb. 
to the square inch. 

Next to this exhibit is that of Messrs. Milnes 
and Oo., of Oxford-street, who show a 24-ton lorry 
with detachable wagon-tilt, and a 1-ton lorry. 
These heavy vehicles are driven by light hydro- 
carbon engines of the Daimler pattern. It will be 
remembered that this firm sent one of their vehicles 
to take part in the War Office trials which recently 
took place at Aldershot. On that occasion, in 
order to comply with the conditions of trial, an 
attempt was made to use a heavier oil, but not 
altogether with success. With light oil, however, 
the engine works well. 

The majority of the heavy-traffic exhibits are 
— in the small hall, where they are, per- 

aps, often overlooked by the casual visitor. Next 
year the Show will be held at the Crystal Palace, 
which will afford a much more suitable locale. The 
spacious floor and open grounds render the Syden- 
ham building one of the few places in London suit- 
able for a display of such bulky exhibits, which 
should also be seen in motion to be appreciated. 
Hitherto it has been usual to show the vehicles in 
action in the central space of the Agricultural Hall ; 
but this was altogether too limited for the purpose, 
even if the whole area had not been needed for the 
exhibits. 

The Thornycroft Steam Wagon Company, of 
Chiswick and Basingstoke, have three of their 
wagons in the small hall. One was the military 
lorry which gained the first prize of 5001. at the 
War Office trials held a short time ago at Aldershot. 
This vehicle we described and illustrated at the 
time of the trials.* A more commercially interest- 
ing vehicle shown by the same firm is a brewers’ 
dray which is designed to carry fifteen barrels and 
haul ten more on a trailer. It will give some idea 
how rapid are the strides being made in the 
introduction of steam for these purposes—and of the 
‘*passing of the horse”—-when it is said that 
upwards of 100 wagons of this type are already in 
service. A standard steam tip-wagon of this firm’s 
make is also shown. This style of vehicle has also 
been illustrated and described in our columns. It 
was hoped that the steam omnibus recently put on 
the Oxford-street route by the London Road-Car 
Company would be shown. It was, however, not 
possible to spare it from the service for so long a 
period as would be required. 

The Straker Steam Vehicle Company, of Bush- 
lane, exhibit two vehicles. This firm, it will be 
remembered, also took part in the recent War 
Office trials, when their lorry ran with success, 
excepting in the matter of one or two minor de- 
fects in detail. We illustrated and described their 
vehicle at the time.t The two wagons now exhi- 
bited are somewhat similar in principle, though 
there are some alterations in design. We propose 
to give further particulars of these wagons at a 
future date. 

The Lancashire Steam Motor Company, of Ley- 
land, is another of the older makers of steam 
wagons whose vehicles have been familiar in the 
Lancashire and other competitions. They show a 
large 7-ton wagon. We have illustrated and de- 
se 8 the Leyland wagon on a previous occa- 
sion. 

Another type of steam on which a rs 
familiar is shown by the British Aiataaiilar Cote 
mercial Syndicate. It is similar in design to the 
Foden wagon, which played a prominent part in the 
War Office trials. It is now, however, rahe by 
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the name of Talbot. We illustrated and described 
the Foden wagon in a former issue.* 

Returning to the large hall we pass to the 
stand of Messrs. Botwood’s, of Ipswich, who are 
agents for the Gobron-Brillié autocars. They show 
a 12 horse-power tonneau, an 8 horse-power char-a- 
bane, and a 12 horse-power chassis. For those who 
are not acquainted with the recent nomenclature 
which has been invented, or adopted, in connection 
with motor-car practice, we may explain that the 
word chassis is intended to include not only the 
frame of a motor car, but all that belongs to the 
motive machinery. A good many exhibitors show 
the actuating apparatus in this way, and the practice 
is much to be commended. The Gobron-Brillié 
engine has some novel features, and was shown 
separately on Messrs. Botwood’s stand. Moreover, 
it was under the charge of a young engineer who 
not only understood its points, but was able to 
impart his information to others ; a not too frequent 
combination at shows. The engine, of the internal- 
combustion type, has two vertical cylinders, and 
each cylinder has two pistons. The charge of 
petrol is exploded between the two pistons, 
one, naturally, going up and the other down. 
They work on one crankshaft, by means of direct- 
acting and return connecting-rods. An explo- 
sion is obtained every second stroke in each cy- 
linder. The crank chamber is enclosed, and some 
compression—suflicient to drive the charge into the 
cylinder—is obtained by the downward thrust of 
the bottom piston, which is of the trunk type, 
and so open at the bottom, the pistons being 
single-acting. After the power stroke, the ex- 
haust port is opened on the return, and ad- 
mission is given during the same stroke, the 
charge being baffled so as not to escape with 
the exhaust. Compression is also given on the 
return stroke. he double piston arrange- 
ment is said to afford practical balance of the 
reciprocating parts, as the pressures are opposite 
and equal. No carburetter is needed with this 
engine. There is a revolving cone for the admis- 
sion of oil or spirit, which gives the required 
amount at each stroke. In other respects the 
arrangement of this engine is interesting, the details 
having evidently all received a good deal of atten- 
tion. We hope to give further particulars at a 
future date. 

Messrs. Vaughan and Brown, of Kirby-street, 
E.C., exhibit a neat brougham and several cars 
driven by petrol engines, with a special form of con- 
denser formed of hollow discs jointed by collars, 
the series making what may be described as a bulged 
pipe, affording a large area of radiating surface. 
The electric sparking apparatus has two plugs, so 
that if one gives out, the wires can be immediately 
shifted to the other. A useful precaution. The 
water tank for cooling water on the brougham holds 
5 gallons, and we learn that on one occasion 
70 miles were covered with the loss of only half a 
gallon cf water. Five gallons of petrol will carry 
the brougham 90 to 100 miles. 

Mr, J. R. Churchill, 1154, Queen Victoria-street, 
E.C., shows on the adjoining stand an excellent 
axle bearing. It is a combination of rollers and a 
single ring of balls, the latter taking the end-thrust. 
The arrangement is simple, but quite effective. A 
wheel, mounted on a car, has no end play or 
shake, but is turned with great ease, a small weight 
sufficing to move it through a quarter revolution, 
when it swings back almost to the same height. 
We shall illustrate this bearing shortly. On the 
same stand Mr. Churchill shows what is known as 
the ‘* bee-line ” attachment for driving wheels of 
vehicles, which secures alignment for a clean drive 
between the axis of the driving pinion and the axis 
of the driving wheels, no matter what the weight 
may be on the springs, the unevenness of the road, 
or the centrifugal force set up by turning. This 
device also we shall illustrate later. A useful ball 
joint is also shown. 

On the stand of Messrs. Durham, Churchill, and 
Co., of the Hallamshire Motor and Engineering 
Works, Sheffield, are three motor cars of English 
manufacture in all details. One of the chief 
features is the friction-clutch arrangement, which 
is so designed as to prevent end-thrust. We shall, 
however, illustrate this clutch later, together with 
the change-speed gear. The 14 horse-power car, 
with mail phzeton body, is a large and comfort- 
able vehicle, which is specially well adapted for 
turning. The body of these cars is carried on 4 





* See ENGINEERING, vol. Ixxii., page 794. 
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spiral frame, with central support—a spiral spring 
—to relieve it from shocks through bad road surface. 
The body of the vehicle always remains parallel 
with the rear axle. 

The Motor Traction Company, of Kennington, 
show six Boyer cars and two Germain cars. One 
of the latter is rated to travel at 80 kilometres 
(50 miles) an hour, having a four-cylinder petrol 
engine rated at 20 horse-power. On the same stand 
is shown the Holden motor bicycle, which is pro- 
bably the most trustworthy of all these ma- 
chines. The Albany Manufacturing Company 
show steam cars of the four-wheel dogcart or loco- 
mobile type of body, which are made at Willesden 
Junction. A prominent feature in the design is 
the air-cooled surface condenser which hangs down 
as an apron between the front wheels. The con- 
denser consists of a series of thin vertical flattened 
tubes connecting with horizontal top and bottom 
connecting-tubes. The flattened tubes are held 
together by corrugated strips. It is claimed that 
with this condenser the whole of the steam 
can be liquefied, as there is no back pressure. 
The size required for a light steam car is 3 ft. by 
2ft. For petrol cars a condenser of a square 
foot in area will, it is said, keep a 5 horse-power 
water-jacketed motor cool. One square foot of 
area in the condenser is equal to 5 square feet of 
cooling surface, the weight being 41b. No doubt 
the claim of the more effective action ef cooling 
surface in flat tubes, as compared to round tubes, 
is well founded in regard to air-cooled condensers. 
On the same stand is shown what is known as a 
‘water sentinel,” which is designed to shut off 
the petrol supply should water run short in the 
boiler. 

The Creek Street Engineering Company, of Dept- 
ford, exhibit a light steam van, with coil boiler, 
working with superheated steam and a special 
burner for liquid fuel. The oil is partly vaporised 
in a chamber that acts as a bafile-plate to the flame. 
The burner is a movable tube, known as the induc- 
ing tube, having a needle which passes down the 
centre into a nipple. The oil under pressure of 
about 20 Ib. passes round the baffle, where it is partly 
vaporised, and into a steel coil, where the vapori- 
sation is completed. The vapour then flows to the 
inducing tube, and, mixing with air, escapes, to be 
burnt through a series of holes in the circumference 
of the tube. In one position the whole of the 
holes are opposite the baffle, which thus deflects 
the flame and concentrates it on the vaporising 
coil. When more flame is needed the inducing 
tube is raised, and the needle rises out of the nipple 
at the same time, thus allowing more vapour to 
pass into the burner, whilst a number of holes are 
raised above the level of the burner, thus allowing 
the flame to spread. By manipulating the burner 
in this way, any desired heat within the range of 
the burner can be obtained. The same firm show 
a carburetter of simple construction, which is said: 
to be very effective. 

-Messrs. Hewetson’s, Limited, of Tottenham 
Court-road, exhibit a number of Benz cars and a 
25-cwt. lorry. The Brush Electrical Engineering 
Company, of Great Russell-street, W.C., and Lough- 
borough, have an extensive show, consisting of 
several motor cars of their own manufacture, as 
well as the four-cylinder petrol motor of 14 
brake horse-power. Messrs. Alldays and Onions, 
of Birmingham, exhibit what is known as a 
traveller voiturette. It is a small and com- 
pact vehicle with petrol motor, the price of 
which may recommend it to some users. Messrs. 
James and Brown manufacture cars at Queen- 
street, Hammersmith, and show two fine examples, 
driven ll ose engines. The electric ignition is 
so arranged that a contact spring presents a rubbing 
surface to the contact screw by means of the spring 
being deflected as it passes. In this way the sur- 
face is kept clean and metallic contact insured. 
The design of the engine and general arrangement 
exhibits care and thoughtfulness which are worthy 
of further notice. 

The Speedwell Motor and Engineering Company, 
of Albert Gate and Reading, exhibit the Gardner- 
Serpollet steam carriage, the chief object of in- 
terest being the car which made the remarkable 
record of 1 kilometre in 294 seconds, to which 
reference is made in our article on another page. 
The Serpollet carriages are not, however, all 
racing machines; in fact, their double phzton 
ig an especially comfortable carriage, suitable 
for touring. The fuel used for raising steam in the 
well-known Serpollet flash boiler is common paraftin, 





and the 10 horse-power car carries enough for a 
75-mile run. The water carried also will last for 
the same distance, as condensation is complete. 
The boiler may be pressed to 700 lb., and at racing 
speed the revolutions are about 1000 per minute. 

here is a chain drive from the engine shaft to the 
axle. The admission and exhaust valves are of the 
mushroom type, and are worked by cams. There 
are four sing wh 395 cylinders. 

The Wolseley Tool and Motor Company, of Bir- 
mingham, have an extensive exhibit, which is 
worthy of more attention than can be given ina 
general notice of this nature. 

The Maudslay Motor Company, of Coventry, 
show a good-looking station omnibus fitted with a 
three-cylinder petrol motor. 

Messrs. C. S. Rolls and Co., of Earls’ Court, 
show, amongst other exhibits, a 60 horse-power 
Mors car, which is identical with another vehicle 
that ran a mile in 514 seconds, or oe 
70 miles anhour. They also show a 40 horse- power 
Panhard car, which ran 749 miles in 24 hours 
5 minutes. 

The Locomobile Company show several of their 
well-known steam vehicles, having fire-tube boilers 
fired by liquid fuel. The White Sewing Machine 
Company, of Cleveland, Ohio, also show a steam- 
driven vehicle, to which we make reference in our 
other article in this issue. Messrs. Turgan, 
Foy, and Co. exhibit a steam lorry, noticeable 
on account of the novel form of boiler. It 
consists of a top horizontal drum, from which 

roject downwards at an angle tubes of the 

ield type. The general outline resembles that 
of a Yarrow boiler without the side chambers. 
The top drum has, however, an inner drum, into 
which the feed-water passes, and into which the 
top ends of the inner tubes of the Field tubes 
lead. The outer tubes forming the heating surface 
connect with the annular space between the inner 
and outer drums. The design may therefore be 
compared in principle to that of a Niclausse boiler 
with approximately vertical tubes, and a combus- 
tion chamber and furnace similar to that of a 
Yarrow boiler.. There are two horizontal com- 
pound engines of 20 horse-power each. 

There are a large number of other exhibits in 
the Show, many of which are of an ordinary nature, 
though some of them are worthy of description. 
We must, however, leave the latter for the pre- 
sent owing to limits of space, but shall hope 
to return to some of them later. No doubt, 
also, in so large a show of an engineering sub- 
ject, so recent in its development, there were 
many objects of interest that escaped our atten- 
tion. Probably we shall also have an oppor- 
tunity of noticing many of these at a later date. 
There is, however, one other exhibit to which 
brief reference might be made before con- 
cluding. This is a motor lawn-mower exhibited by 
Messrs. Ransome, Sims, and Jeffries, of Ipswich. 
The machine would naturally be for large lawns, 
and has a 6 horse-power petrol engine mounted on 
the side of aframe. The cutting cylinder is 42 in. 
long. 





NOTES. 

A Smatt Tarez-Poasz Normat Gavce Ratiway. 

AN interesting though short electric railway has 
recently been established at the Royal Ammunition 
Factory, Wollersdorf (Agencia), connecting this 
factory with the Schneeberg Railway. Goods arriv- 
ing at the station on the ordinary railway are for- 
warded to the factory by an electric locomotive, 
and, having been worked up into ammunition, are 
conveyed back to the same station for distribu- 
tion by means of the ordinary railway lines. 
Animal traction could not well be used for work- 
ing the short junction line between the factory 
and the railway station, as a heavy ient of 
1 in 45 had to be overcome. Steam locomotives 
have been used, but, having but few trips to make 
daily, were not economical, since they had to be 
kept under steam many hours, whilst only actually 
in work a very short time. As the factory was 
provided with a three-phase system of distributing 
power to the various buildings, it was decided to 
adopt electric locomotives for working the traffic, 
the contract for their construction being awarded 
to Messrs. Ganz, who had been responsible for the 
electrical equipment of the factories. The loco- 
motive designed by them is of 50 horse-power, but as 
but one axle is at present driven, its power can easi 
be doubled by the addition of a second motor driv- 





ing the other axle, should circumstances in the 
future render this desirable. The three-phase 
motor receives the current at the full tension of 
3000 volts used for the distributing system through- 
out the factory. The axles are driven through 
earing, and the motor is accordingly spring-borne. 

e car is provided with four trolley poles, con- 
nected together in pairs, and but one of these pairs 
is in use at a time, one set being used when the 
locomotive is running in one direction, and the other 
when the motion is reversed. The bar connecting 
the two constituents of a pair at the top carries the 
collecting rollers, of which there are two, insulated 
from one another. Compressed air is used for 
raising or lowering the iwollay poles and is provided 
by a small motor-driven compressor fed by current 
from a small transformer. e cables from the 
trolley to the distributing box are insulated with 
okonite, and are also surrounded by a number of 
rings of porcelain spaced at about 2-in. centres ; thus 
fitted they are finally drawn through brass tubing, 
which is carefully connected up to the car framing. 
The motor runs at 600 revolutions per minute and is 
connected to the driving axle by a 1 to 6 gearing. 
The potential of the current in the rotor never 
exceeds 300 volts, and the windings of this rotor 
are connected through slip-rings with a water 
rheostat. The level of liquid in this rheostat is 
controlled by the admission of compressed air 
above it. 
Tue Errects or TEMPERATURE ON THE ELastic 

REcoveRY oF Steet Bars. 

An interesting series of experiments on the 
effects of temperature on the recovery of steel and 
iron from overstrain was described in a paper read 
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of iron or steel is stretched enough to give rise to 
& permanent set the material becomes semi- 
plastic, the elastic limit falling to zero. If left 
to itself for a time it recovers its elastic properties, 
but this recovery is gradual, and is often not com- 
plete for many weeks. Thus, in the diagram on 
the previons page, curve I, shows the original 
stress strain curve plotted on Professor Ewing’s 
system, in which a number proportional to the 
load is subtracted from each reading before it is 
plotted. The curve represented by II. was obtained 
on testing the bar immediately afterwards. The 
full line represents the readings obtained as the 
load was put on the specimen, and the dotted line 
the corresponding readings when the load was 
being removed. In a perfectly elastic material 
both curves would blend into a single straight line. 
Curve ILI. was obtained on testing after a rest of 
three hours, and it will be seen that the area between 
the ascending and descending branches of the 
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curve is substantially less than in the curve II. In 
the succeeding curves, taken at later dates, the two 
branches continue to approach each other, until in 
curve VIL., taken after 28 days rest, the recovery of 
elastic properties is practically complete. Torsion 
tests show that quite-similar results are obtained 
with specimens strained beyond the elastic limit 
for shearing stress. If an overstrained bar is raised 
toa dull red heat and slowly cooled it is found 
to have completely recovered its elastic properties ; 
but what is more remarkable is that quite 
a moderate degree of heating is sufficient to 
greatly accelerate the rate of recovery. Thus, 
Fig. 2 represents results obtained with a steel 
bar 2 in. wide by # in. thick, the extensions 
being measured on a length of 8in. This bar was 
in all respects similar to that referred to on Fig. 1. 
In this diagram curve I. shows, as before, the initial 
stress strain curve. The bar was then boiled for 
10 minutes, and the remarkable effect of this mode- 
rate degree of heating will be seen on comparing 
curves IT, in Figs. 1 and 2 respectively. Whilst in 
the former the elastic limit was zero, in Fig. 2 it 
is about 28,000 lb. In this case, the bar, it will be 
seen, has again been overstrained, but on boiling it 
for another 10 minutes, curve IIT. was obtained, 
and by proceeding in like manner, the yield-point 
of the ee was finally raised to about 48,100 lb., 
and it ultimately broke with a total extension of 
15 per cent. in 8 in., or about 6 per cent. less than 
if tested in its primitive condition. Mr. Coker 
states that a temperature of only 50 deg. Cent. is 
sufficient to greatly accelerate tae rate of recovery. 
Since warming a bar accelerates recovery, cooling a 
bar should conversely hinder it, and this Mr. Coker 
finds to be the case. Thus a steel bar was overloaded 
precisely as before. It was then exposed for three 
days to a temperature ranging between —2.5 deg. 
Fahr. to 11.2 deg. Fahr. and again tested, wit. 


the result shown by curve [. in Fig. 3. The re- 
covery was, it will be seen, not greater than was 
obtained in three hours with a bar maintained at 
the ordinary temperature of the laboratory. The 
bar was then left in the open for another four days, 
in which the temperature ranged betwoen — 2.5 and 





31.72 deg. Fahr., and a second test then made and 
recorded in curve II. showed very little change. 
A longer period—43 days—was allowed to elapse 
before the next test, the temperature during this 
time never exceeding 39.6 deg. Fahr., and falling 
as low as 16.7 deg. Fahr. This test, represented 
by curve III., showed but little indication of 
recovery ; and, finally, the test recorded in curvelV. 
was made 26 days later. During this period the 
mean temperature to which the bar was exposed 
was 12.46 deg. Fahr. 





ELECTRIC TRACTION. 

On Tuesday, April 15, Mr. Philip Dawson read, by 
special request, a paper on “‘ Electric Traction” before 
the Gloucestershire Engineering Society, at the Municipal 
School, Gloucester. r. Hamilton Kilgour, borough 
electrical engineer of Cheltenham, and the President of 
the Society, was in the Chair, being supported by 
Alderman Bland, Mayor of Gloucester, and Alderman 
Norman, chairman of the electric light committee of 
Cheltenham, and the Town Clerk and City Engineer of 
Gloucester, besides several other members of the Glou- 
cester Corporation, who were present. 

The — dealt with a broad aspect of the subject, 
showing that England, although at one time behind the 
times, had in recent years made very good oe. 
There were 1252 miles of electric tramways and railways 
in operation, 846 miles in construction, and 1348 miles 
had bon authorised. The total capital invested at the 
end of last year was approximately 51,000,000/., while 
the amount invested in power distribution schemes was 
not far from 20,000,000/. If we compare ter New 
York to greater London, the former was far ahead as 
regards traction facilities. New York, with a smaller 
population, had nearly three times as much power 
installed for traction and power purposes. 

Mr. Dawson briefly described the chief systems on 
which electric tramways wereoperated—viz., the overhead, 
conduit, and surface-contact systems, pointing out the 
advantages and disadvantages of each. He briefly 
enumerated the various systems and different conditions 
under which they should be used, and described the 
various systems of continuous and polyphase power 
stations, and examined the conditions that govern the 
choice of system. 

In conclusion, he made some remarks on long-distance 
lines, and stated that he was of opinion that until it could 
be satisfactorily shown that electricity would reduce the 
working expenses and increase the receipts, it was cer- 
tain that none of the large railway companies would 
adopt it for long-distance travelling, and that at the pre- 
sent moment traction engineers were not prepared to so 
equip long-distance lines. The matter was quite diffe- 
rent as regards urban and suburban lines, which required 
immediate attention ; here the traffic was ready-made, 
and could only be satisfactorily dealt with by means of 
electrical haulage. 

The lecture was illustrated by numerous lantern slides 
and samples which had been kindly lent by several of the 

manufacturers. 

The lecture was listened to with great interest, and a 
discussion took place, in which a number of the 
members took part. The proceedings were closed by Mr. 
Hamilton Kilgour proposing a vote of thanks, and stat- 
ing that Mr. Philip Dawson had specially come down 
from London, and that he was very glad of the oppor- 
tunity to thank him for his interesting paper. No one 
was better suited to talk on this subject from a practical 
as well as a theoretical point of view. Mr. Dawson had 
been connected with electric traction ever since its 
inception, having built the Bristol electric tramways, 
which they all knew, and had put up within the last ten 
years nearly a quarter of a million horse-power of station 
work and equipped over 1000 miles of electric tramways. 





CanneGcig Armour-PLATE.—Large additions are bei 
made to the armour-plate department of the Homes 
Steel Works of the Oarnegie Steel Company. The 
present armour plant has a maximum productive capacity 
of about 3000 tons perannum. This js now to be increased 
to between 6000 tons and 7000 tons annually. 


Pgrsonat.—Meassrs. C. A. Parsons and Co., of the 
Heaton Works, Newcastle-on-Tyne, inform us that they 
have opened offices at 99, Great bg" na Glasgow, 
and have appointed Mr. A. A. W. Wynne, M.A., as 
their representative in .—Messrs. Fried. Krupp, 
of inform us that they have finally taken over, from 
the Ist inst., the “Germania” Shipbuilding and Engi- 
neering Works, in conformity with ph 6 of “the 
working contract, which had en into between 
both firms on August 29, 1896.—A new company regis- 
tered under the title of Messrs. Beyer, Peacock, and 
Co. (1902), Limited, has been fo to take over the 
business of Messrs, Beyer, Peacock, and Company, 
Limited, the well-known locomotive builders of Gorton, 
near Manchester. The present capacity of the works is 150 
locomotives per annum, and the share — has been 
fixed at 500,000/., of which 300,000/. are 54 cumulative 
preference shares. There will also be issued 300,000/. 
worth of 4} per cent. redeemable debenture stock.— 
Messrs. D. Bruce, Peebles, and Co., of the Tay Works, 
Bonnington, Edinburgh, announce that they have 
entered into an t with . Ganz, of Buda- 
pest, by which they have acquired the sole manufactur- 
ing licences for the British — of the patented three- 
phase machinery originated by Messrs. a. 








GUARDING MACHINERY. 
ne To THE EDITOR oF ene. 

1,—In your report in your issue of the 11th inst. of 
my remarks at the s ial general meeting of the Insti- 
tution of Mechanical ineers, I am erroneously repre- 
sented as condemning the is illustrated in Figs. 3, 
4, 6, 8, 10, 14, 16, and 18 of Mr. Johnson’s paper. These 
are I approved of. A few lines farther on “‘ re- 
visal” should read ‘‘ devising.” 

Mr. Harmer thinks the guard on Fig. 18 unnecessary, 
but the type is a good one for the wheels of small 
lathes. e advocates that the ing of dangerous 

ts of machine tools should be considered in their 
esign, and this cannot be too strongly insisted on. This 
principle should not, however, be confined to machine 
tools. It might be extended, I think, even to the fly- 
wheel and other moving parts of many engines. It rote: a 
is not impossible to devise a ticable guard for these 
parts, which could be attached by the makers to the 
engine framing, and still permit of oiling of bearings, &c. 

Mr. Harmer’s experience in guarding his machines lends 
weight to my argument that engineers would find it 
pe policy to properly fence the machinery made by 
them before it leaves their wor I am glad that 
so many of the speakers with me in this point. 
It is to be hoped that the result of the papers and dis- 
cussion will be a general adoption of this principle by 
engineers and machine makers. This would result ina 
considerable diminution of accidents. When a new 
machine is put down in which the fencing has been left 
for the user to do, other matters erally crowd out this 
necessary work, with the result that the machine is 
usually run for some considerable time unguarded. 
Indeed, in the majority of cases occupiers leave this over 
until the inspector c: often a year or more after the 
machine has been erected, with the result that an accident 
not infrequently occurs before guards are fitted. I re- 
cently investigated three accidents, of which one occurred 
within 10 minutes, and the others within half an hour of 
a@ new machine being put into use. Matters would be 
improved somewhat if when the inspector’s advice is 
desired, he was written to and asked to call, instead of the 
occupiers waiting for an ordi visit ; but even at the 
best this seems but a shifting of the responsibility for the 
secure fencing of a machine from the proper shoulders— 
those of the occupier—to those of the inspector. 

I do nob agree with the lemnation of wire 
guards. They are not suitable where there is much dust 
or flying chips, but in a great many cases it is necessary 
to see the parts protected, and in such instances wire 
guards properly made are very suitable. 

In some cases cast iron is a most unsuitable material 
for guards—e.g., for emery wheels and grindstones, as in 
the event of a fracture there is the danger of flying iron 
added to that of the broken wheel; but in spite of this 
the guard oftenest seen for emery wheels is a cast-iron 
cover. This is useful for deflecting dust and sparks from 
the operative’s face, but is useless as a guard. In such 
cases it is good practice t0 strengthen the cast-iron cover 
by ® strong wrought-iron bar somewhat similar to that 
illustrated in Fig. 5 of Mr. Johnson’s paper. 

Mr. Orcutt is of the opinion that the fencing of wood- 
working machinery is impracticable. This is in many 
cases difficult, but I know some firms who have devised for 
their own use effective guards for moulding machines, &c. 

1 your issue os a se inst. I am eepeter as sug. 
gesting an accessible ——- i ‘or some types o 
machines where fencing is di cult. This is a device 
much used in laundry machinery ; but instead of advo- 
cating its adoption, I sought to draw attenticn to its 
defects, in which I was supported by Mr. Tebbutt. 

Tam, &c., 
W. F. Ine.anp. 
H.M. Inspector of Factories. 
39, Victoria-street, Westminster, S.W., April 16, 1902. 





DESIGN OF OPEN-WEB STEEL GIRDERS. 
To THE Eprtor or ENGINEERING. 

Srr,— Your correspondent ‘‘G.” has raised a point that 
is of considerable interest to those engaged in the design- 
ing of steelwork. 

**G.” has several objections to the open vertical flange, 
and has nothing to say in favour of it. 

In the writer’s opinion it very often happens that the 
open vertical flange is preferable to the trough-shaped 
flange. ‘Take, for instance, the case of big open-web 
girders in a station roof, spanning across the whole width 
of the station, In this instance the trough-shaped boom 
looks payee ng heavy, and the vertical boom, either 
single or double, looks lighter and more graceful in 
ap nce, : 
Then, again, if the trough-shaped boom is used in 
bridges, it is necessary to either lay asphalte to drain it 
or to fill the trough with concrete ; and the writer claims 
that in bridges of moderate span the vertical boom has a 
decided advantage in b of drainage. 

“G.” is right when states that in building the 
vertical flange in the shops there is a difficulty in keeping 
the plates straight; but when once the plates are riveted 
to the verticals and diagonals, they right themselves, and 
the writer has never had reason to complain of the plates 
being, as ‘‘G.” describes them, of a wavy description. | 

Another objection ‘‘G.” has to the vertical —- is 
that owing to the plates being in duplicate there will be 
& greater excess of metal over the theoretical require- 
ments than in the trough-sha; boom. The writer 
doubts this, as towards the is of the girder, where 
the sectional area required is small, in the trough section 
there is usually a great waste of metal, whereas with 
two vertical plates it is easier to get at the theore- 
tical requirements ; so that as ight there would 
be very little in it either way. Of course, in some 
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instances it would be absurd to use the vertical flange in 
preference to the trough. Take, for instance, a bridge 
where the designer is tied for headway, and the depth of 
the girder is shallow in proportion to the span. In this 
case, if the vertical flange were adopted, it would reduce 
to a considerable extent the effective depth of the girder 
and add appreciably to the weight. The writer has 
endeav to preve that no hard-and-fast rule can be 
laid down, but that in some instances the vertical boom is 
to be preferred to the trough. 
Yours truly, 








NEGATIVE SLIP. 
To THE EpIToR OF ENGINEERING. 

S1r,—I think the phenomenon of negative slip may be 
explained ina more simple manner than many of your 
correspondents imagine. In order thata propeller may 
exert a thrust on a a the obvious condition that 
“ the ship must not drag the propeller” must be satisfied. 
If p = pitch of propeller in feet and n = revolutions per 
second of propeller, then in still water for the above con- 
dition to be satisfied n. » must be greater than V—the 
— of the ship. If a stream or wake were following, the 
ship at the velocity V, even if the propeller were not re- 
volving, the ship would not be dragging it. Hence in 
this case, a screw moving ab ~ speed, however small, 
would exert some thrust on the ship. If vw is the speed 
of the wake following the ship, it will be seen that for the 
above condition to be satisfied n.p + vw must be'greater 
than V. Now it is quite conceivable that ».p may be 
less than V, and yetn. p + ww be greater than V. This 
appears to bea rational explanation of negative slip, which 
it is obvious from the above could never occur if vw were 


zero. 

The following figures will explain how the form of the 
vessel and the position of the propeller affect the speed 
tw with which the water follows the ship. 








fe ‘ 
(7344) sa 


When a vessel shaped as in Fig. 1 moves from P to P, 
the space inside the dotted lines has to be filled with water, 
which moves in from all sides in the direction of the 
arrows. It will be seen that in this case the component 
speed v7» in the direction of motion of the — is very 
small. If the stern is shaped as in Fig. 2, it will be seen 
that v» may have a high value close to the stern, and 
hence negative slip may occur as explained above. 

In order to reduce negative slip the propeller must be 
placed in a position where vw is small, and hence we must 
page f the form of the stream lines close to the stern ; and 
in -t 
beautiful experiments on the motion of a body in a fluid 
will well repay the designer. . 4 

Fig. 3 will:give a rough idea of the way in which the 
water flows in towards the stern, the velocity along each 
stream line being constant. If the propeller is in the 
position A, the stream lines are more nearly perpendicular 
to it than at B, consequetitly vw will be greater at A than 
at B. Consequently, thé farther the propeller is from the 
hull, the less will be the negative slip. : 

The power is unaffected in. this case, since, although 
the revolutions at A will be less than the revolutions ab 
B, the thrust at A will be greater than thatat B. This 
— shown as follows : 


nsider, for sake uf simplicity, no actual elip in the ns 


propeller, and let it be placed eo far away frcm the stern 
as to be unaffected by the wake. Then vw = 0 at the 
peopetet. 


¥F = thrust of propeller, 
R = resistance of ship. 
Then 
Fxn.p=Rxn.p. 
~F=R 
In this case the water has no absolute velocity behind 
the propeller. 
Rong imagine the propeller to be placed close to the 
stern. 
If 
velocity of wake at propeller, 
thrust of propeller, 


Vw 
F, 


R = resistance of ship, assumed to be the same 
as before, 


then actual velocity of ship = n. p + vw 
FL xn. p=R(n.p + ww) 


is connection a study of Professor Hele Sbhaw’s | x7, 





~F,=Rx Set 

ik: np - 

_ Hence the thrust in the second case will be greater than 
in the first case. 

The actual slip is undoubtedly affected by form of 
blades, &c., and the proximity of propeller to hull may 
affect 7, though to what extent can only be experiment- 
ally determined. 

. é Yours faithfully, 

Swindon, April 21. A. T. J. Kersey. 





AMERICAN RAILWAY SPEEDS. 
To THe Eprror or ENGINEERING. 

Str,—We beg to enclose herewith a Table showing 
analysis of the fast runs from Broad-street Station to 
Jersey City on March 23 and 24, with Mr. A. J. Cassett, 
President of the Pennsylvania Railroad Company. We 
should be obliged if you could see your way clear to insert 
this, as we think these particulars would prove of interest 
to your readers. 


PENNSYLVANIA RAILROAD. 
Fast Runs Made by Special Trains with President Cassatt, 























Philadelphia to Jersey City. 
Extra Extra 
No. 804, Speed No. 850, | Speed 
Miles. Station. Sunday, | Between | Monday, | Between 
March 23, | Stations. | March 24, | Stations. 
1902. 1902. 
miles per miles per 
hour hour 
.. | Broad-street | 1.12 p.m. oa 12.19 p.m. 
2.7 | Mantua a Pa 29.5 sa 32.4 
5.4 | Germantown 
Junction .. ni 54.0 mn 54.0 
9.2 | Frankford 
Junction .. Ve 57.0 me 65.1 
13.2 | Holmesburg 
Junction .. BS 80.0 ty 87.3 
23.4 | Bristol me eens 638.0 2 74.2 
83.7 | Trenton... * 77.2 = 72.7 
43.4 | Princeton 
Junction .. se 72.7 ~ 83.1 
49.4 | Monmouth 
Junction .. oa 90.0 on 72.0 
57.5 | Millstone 
Junction .. ry 60.7 z 72.0 
64.6 | Metuchen . on 71.0 ny 81.1 
70.4 | Perth Amboy 
Junction .. ms 81.9 a 73.3 
75.7 | South Eliza 
beth ae - 85.0 ve 67.0 
79.4 | Waverly .. ae 74.0 a 69.2 
82.4 | East Newarh 
Junction .. ie 45.0 ea 48.0 
89.4 | Jersey City ..| 2.32 p.m. 70.0 1.38 p.m. 60.0 
- Aveengs - somes 
Speed per speed per 
minutes hour, minutes hour, 
67.1 miles 67.9 miles 
Yours faithfully, 


Brapsury, Son, anp Co., Lirren, 
Per T. L. Brier, Secretary. 
Marland House, Southampton, April 22, 1902. 





TORPEDO-BOAT DESTROYERS. 
To THE Eprror oF ENGINEERING. 

_ Srr,-—In your very able article on ‘“‘ Naval Administra- 
tion,” in your issue of the 18th inst., you icularly 
refer to the action of the Admiralty in re to the dis- 
tribution of work of the torpedo-boat destroyer clase. 
One remark, however, strikes us as showing that the 
history of the development of the torpedo-boat destroyer 
in this erage Ang o not be fully known to the writer of 
the article, e take exception to the statement that 
essrs. Yarrow and Co. were the first firm to launch a 
veseel of this type. 

After the construction, by Mr. John Samuel White in 
1884, at East Cowes, Isle of Wight, of a very large tor- 
pedo-boat (150 ft. long by 17 ft. 6 in. beam—the present 
Admiralty No. 81), that gentleman was fortunate enough 
to have opportunities of .hearing naval officers of ad- 
vanced views (amongst them Admiral Sir John Fisher, 
then Captain Fisher) express their opinion on the neces- 
sity of a destroyer for torpedo-boats, and he took a bold 
departure from — done at that-date, and laid 
down in 1886, on his own initiative, the torpedo-boat 
destroyer Sea Se: t ; 200 ft. long by 23 ft. beam Le gr 
with 40 tons load, 24 knots, and with 90 tons | 21 
ots, fitted with twin-screw three-cylinder compou 
engines by Meesrs. Belliss and Co., of Birmingham. 

he Havock, Messrs. Yarrow and Oo.’s firat destroyer, 
—— ft. long by 18 ft. 6 in. beam, and was launched 
in i 

The Sea Serpent was surveyed by the Admiralty with 
a view to purchase; but she was finally purchased, in 
1889, by Messrs. Sir W. G. Armstrong, Mitchell, and 
Co., heavily armed, and sold to a foreign Government. 
We have reason to believe she proved a very satisfactory 
vessel, and is still at work. 

_We are at one with you in your remarks as to the ad- 
visability of the Admiralty encouraging builders of 
specal types of vessels to maintain their yards at full 
efficiency, particularly as those yards are often, owing to 
geogrs ical b gem as regards waterways, or distances 

rom coal and iron districts, unable to make incursions, 
with the slightest prospect of success, into the markets 
catered for by the busy centres in the north, and are 
therefore altogether dependent on special connections for 
@ supply of work ; but, on the other side, it is necessary 
to point out that these special yards ought not to expect 





to be kept full at — prices for their special work. 
The Admiralty is bound to look at the matter, more or 
less, from a commercial standpoint, and the only monetary 
consideration which can be fairly expected is to meet the 
effect of the ‘‘ fair wages clause,” which compels the 
wages of the district to be paid, and the recognised higher 
cost of material due to carriage. 3 ; 

We are fairly certain that if the inner sg | of the 
recent Loew J of torpedo-boat and torpedo-boat destroyer 
work was fully known, it would be seen that the Thames 
had no reason to be dissatisfied with the receipt of the 
— ~ the five additional boats placed in that district 
in . 

In connection with the destroyers, you give as a price 

roughly 75,0002. for a destroyer of the type now being 
constructed. This is a price which would be very accept- 
able to any builder of these boats in any part of 
country, even in the Isle of Wight, where it may be safely 
inferred the cost of delivery of material and the price of 
suitable labour is as high, or higher, than on the Thames 
—the usual district for high prices. 
_ Your whole-hearted championship of the London river 
is worthy of admiration, but in such a well-informed 
journal as your own the claims of other ts of the 
country to attention on account of the devotion of brains 
and money to the construction of special vessels for 
Government service (Admiralty, War Office and Colonial) 
—_ have been considered in your comprehensive 
article, 

We must a ise for trespassing so largely on your 
good nature, but feel sure you i us an opportunity 
of pointing out the parts Mr. White took in the con- 
struction of torpedo vessels in the early eighties. 

Thanking you in anticipation, 
J. SamugEL WuHiTE AND CoMPANY, Lnorep. 

East Cowes, Isle of Wight, April 22, 1902. 





Durpan.—The Durban Bay Lands Company, with a 
capital of 100,000/., has been floated for the purpose of 
opening up storage ground and wharfage at the head of 
the bay, with communication with the harbour by means 
of a dredged channel. 





Roya InstiTruTion.—On Tuesday next, April 29, at 
three o’clock, Professor F. York Powell will begin a 
course of three lectures at the Royal Institution on 
‘* English Kings and Kingship ;” on Thursday, May 1, 


Mr. A. Smith Woodward will deliver the first of three . 


lectures on ‘‘Recent Geological Discoveries,” and on 
Saturday, May 3, Professor Walter igh commences 
a course of three lectures on ‘‘ Poets and Poetry.” The 
Friday evening discourse on May 2 will be delivered by 
Mr. A. E. Tutton, on ‘‘ Experimental Researches on the 
Constitution of Crystals,” and on May 9, by Professor 
J. Norman Collie, his subject being ‘‘ Exploration and 
Climbing in the Canadian y Mountains.” 





Insurance LiaBi.itres.—The case of Miller v. The 
Law Accident Insurance Society, Limited, in which judg- 
ment was delivered by Mr. Justice Bigham, on April 29, 
involved a point of some interest in relation to the con- 
struction of a policy of insurance. It appears that the 
— shi a number of bulls by the steamer 

levue to be carried from Liverpool to Buenos Ayres. 
Having made the shipment they effected the policy sued 
_— Before the shipment was made the Argentine 

ernment had passed a decree forbidding the entry of 
animals suffering from contagious diseases, or coming 
from countries where such diseases prevail. When woboe 
arrived at Buenos Ayres, the cattle were duly inspected, 
and were rejected in accordance with the above decree. 
They were ee shipped into lighters at Santiago, 
and notice of abandonment was given by the plain- 
tiffs. In bringing an action against the insurance 
company, the plaintiffs contended that the loss of 
the cattle was covered by the clause in the policy 
which describes the risks undertaken—namely, “‘ arrests, 
restraints, and detainments of princes and:peoples . . . 
and all other perils, losses, and misfortunes that 
shall come to the hurt, detriment, or damage of the 
said iS... . or any part thereof.” It was con- 
tended that the non-admittance of the bulls was a “‘re- 
straint of people” within the meaning of the above clause. 
Mr. Justice Bigham, while refusing to give an exhaustive 
definition of this expression, which is common form in 
policies, said, ‘*It is sufficient to say that the mere opera- 
tion of on ordinary muni law affecting or preventing 
the delivery of the insured goods at their destination is 
no ‘ restraint of people,’ . . . The w do not cover the 
operation of the ordinary law of the land, but relate only 
to some violent departure from the ordinary course of 
things.” The policy also contained a clause to the effect 
that the bulls were warranted ‘‘free of —— seizure, 
and detention,” and as the decree under which they were 
detained had been issued before the policy was issued, 
they must be taken to have known of it. there is 
no reason to doubt the accuracy ‘of the learned jadge’s 
decision, it seems to us that he has put a somewhat 
narrow construction upon the words ‘‘restraint of peoples.” 
If this clause in # policy of insurance is to be restricted 
to acts of violence, we do not see what will be covered. 
Suppose, for instance, a cargo of perishable goods (nob 
beasts which might the subject of quarantine) were 
shipped and insured in the manner above described ; sup- 
pose the Government of the country to which they were 
shipped passed an edict to the effect that they must not 
be isenes land upon any consideration. Would the in- 
sured in such circumstances have no redress? Those who 
insure will do well to have the terms of their 
—_ larger, if narrow construction is to be the order of 
the day. 
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TRAMCARS FOR THE LONDON COUNTY COUNCIL. 
CONSTRUCTED BY MESSRS. DICK, KERR, AND CO., LIMITED, ENGINEERS, LONDON. 


Figs. 
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On the recommendation of Dr. A. B. W. Kennedy, 
subsequently confirmed by the Highways Committee, 
the London County Council on Tuesday last decided 
to place the order for its first a. stock, com- 

rising 100 cars, with Messrs. Dick, Kerr, and Co. 

ine firms tendered for the work, and submitted 
altogether something like 23 tenders. There was 
naturally keen competition, the prices ranging from 
65,000. to something over 80,000/., it being note- 
worthy that the German tenders were among the 
highest submitted. 

nm account of the system being a conduit one, 

there are certain modifications in the car from the 
trolley type. Obviously the chief difference arises in 
the Me of a plough contact, the one adopted 
being known as the J. G. White’s, which is identical 
with the form of plough designed by Mr. Connett for 
the Paris conduit system. e type of car, as will be 
seen from the illustration on the present pago, will 
bear considerable resemblance to what is known as the 
** Preston” pattern, which has been supplied by 
Messrs. Dick, Kerr, and Co. to many of the tramway 
systems in this country. It will be remembered 
that this design embraces new features in tram- 
car construction, giving greater space in the in- 
terior and slightly increasing the seating capacit 
on the outside. The reversed staircase, which 
was first employed in this type, has much to 
recommend it, and has become distinctly popular 
with tramway authorities. The seating capacity of 
the new London County Council cars will be for 66 pas- 
sengers—28 inside and 38 outside; the total length 
over all will be 33 ft. 6in. The frame of the car will 
be so arranged as to accommodate on each side two 
large fixed windows in the centre, and four end 
windows arranged to lower in the manner shown in the 
engraving. Above these there will bea line of narrow 
ornamental pivoted sashes to allow for ventilation. 
This, we may mention, is a special feature of the Preston 
ca 


: 

At each end of the car will be route-indicator boxes 
rovided with revolving linen screens. A new feature 
in the interior of the car will be a glazed partition 
arranged in the manner shown. The interior wood- 
work of the cars will be made up of quartered oak ; 
the end doors will slide in the usual way, and will 
be fitted with the necessary handles, catches, &c. 
The roof seats will, as already stated, carry 38 pas- 
sengere, and will be of the garden type, with angle-iron 
egs. The cars will be mounted on ‘‘maximum trac- 
tion” bogies by Brill, each bogie carrying one motor. 
The electrical equipments will be in most respects 
similar to those usually supplied by the makers, the 
notable features connected with the motor being the 
freedom from sparking of the commutator under all 
conditions of load, and high efficiency. The tempera- 
ture rise will be also well under the specified require- 
ments. The cars will be fitted with series parallel 
controllers, aud there will be the usual equipment of 
emergency switches, lightning arresters, hand brake, 
& 


Cc. 

It will be remembered that the order for the elec- 
trical generating plaut for the County Council system 
was placed with Messrs. Dick, Kerr, and Co., Limited. 





Russian Rartway Procress. — During the twenty 
years ending with 1900 inclusive, the length of railway 
in European Russia (exclusive of Finland) was increased 
from 14,094 miles to 27,487 miles. This advance was 
irrespective of a large amount of work carried out during 
the same period in Asiatic Russia. European Russian 
es ee ee in 1900 as in 


the freight traffic multiplied fourfold. The | of 


= increased during the last twenty years to 
extent of 168 cent., the working expenses grew to 
the extent of per cent., ant the net earnings im- 


proved to the extent of 290 per cen 
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WE illustrate above a type of pump now being 
introduced by the ‘‘ Haste” Patent Pump Company, 
of 62, Old Broad-street, E.C., which, though of the 
reciprocating type, can be run at very high speeds, and 
will therefore give a very great discharge for its size. If 
required for pumping against moderate heads, the pump 
is provided with but one valve, a foot valve being 
needed only with high heads. The general construction 
of the pump is pretty clearly shown in our engraving. 
It consists of a hollow plunger working through two 
glands, one of which is formed in the end of the suc- 
tion main, and the other in the end of the delivery 
main. At the centre of its length there is a valve of 
dermatine, which in our engraving is shown open, 
bearing against a stop above it. The plunger bein 
reciprocated at a high speed by any suitable type o 
motor, this valve closes on the up stroke; and imparts 


so high a velocity to the water in the discharge pipe | realised 


that the inertia of this water maintains a continuous 
discharge through the down stroke of the pump, so that 
in practice the flow of water is continuous, although 
there is no air vessel on either the suction or delivery 
mains. As the flow continues gio. the return stroke, 
the quantity of water passed is much greater than that 
due to the displacement of the bucket on its working 
stroke. The waterway past the valve is, it will be seen, 
ery little obstructed, the area provided for the flow 
ing the same in this part as in the straight portions 
of the hollow plunger. 





AGRICULTURAL EnGinges.—There would appear to be 
some falling-off this year in the foreign and colonial de- 
mand for agricultural steam engines, the value of the en- 
gines exported in March —~ been only 47,854/., as 
compared with 57,5787. in March, 1901, and 67,0940. in 
March, 1900; and in the three months ending March31, this 
year, 84,571/., as compared with 134,086/. and 149,566. 
in the ing periods of 1901 and 1900 respectively. 
The value of the engines exported to European countries 
in the first quarter of this year was 58,064/., as com 
= 100,09 a the corresponding Bee Hy _ 

6734. in correspondi % e value 

i ‘British South Africa in the 

of this year was 3972/., as compared with 

16062. and 1583/.; to British India, 4149/., as compared 
i 3 and to Australasia, +) a8 COM- 





with 30567. and ee 
pared with 8474/. and 12,1807, 
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Coat at GENOA.—American coal was imported at Genoa 
last year to the extent of 78,000 tons. Four cargoes of 
Australian coal also came to hand at Genoa last year. 
The quantity of British coal imported at Genoa is about 
2,000,000 tons per annum. 





ForgicN Mrcuanicat Inpustry.—The value of the 
work turned out last year by the Continental mechanical 
concern known as La Metallurgique was 362,890/., as com- 
pared with 447,600/. in 1900, 363, 8971, in 1899, 249,340/. 
in 1898, and 282,363/. in 1897.. The orders on hand at the 
close of 1901 represented a value of 276,853/., as compared 
with 326,000. in 1900, 410,771/. in 1899, 263,368/. in 1898, 
and 172,653. in 1897. The amount paid in wages last 
year was 68,951/., as compared with 80.424/. in 1900, 
67,3071. in 1899, 59,9897. in 1898, and 65,0622. in 1897, 
The average number of workpeople employed last 
year was 1555, as compared with 1837 in 1900, 1612 
in 1899, 1490 in 1898, and 1627 in 1897. The profits 
last year amounted to 37,411/., as compared with 
25,8807. in 1900, 30,1887. in 1899, 40,8307. in 1898, and 
34,1167. in 1897. The company turned out last year 52 
locomotives at its Tubize works. The concern is de- 
voting special attention to the production of automobiles 
at its Marchiennes works. 





SrzeL.—Unwrought steel was exported from the United 
Kingdom in March to the extent of 21,318 tons, as com- 
with 18,088 tons in March, 1901, and 33,732 tons in 
rch, 1900. The aggregate exports in the first three 
months of this year were $2,789 tons, as compared with 
47,332 tons in the corresponding quarter of 1901, and 
91,448 tons in the ing quarter of 1900. The 
principal exports made in the periods under review were 
the following : 











{ 

Country. | 1902. 1901. 1900. 

tons tons tons 

RS ee 2763 9,352 5,499 
eS 1639 6,314 | 10,196 
United States a 4631 2,264 | 6,328 
British India eee. 9731 — 8,937 | 9,461 
Australasia .. - | 7008 10,459 | 10,378 
Canada a | 4519 550 8,166 





The value of the unwrought steel exported to March 31, 
this year, was 540,900/., as com with 581,701. in the 
first quarter of 1901, and 1,025,291/. in the first quarter 





of 1900, 
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THE STANDARDISATION OF PIPE FLANGES. 
(For Description, see Page 554.) 
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INDUSTRIAL NOTES. 

THE state of the labour market, as disclosed in the 
returns to the Labour Department of the Board of 
Trade, is by no means disheartening. The statement 
is that employment ‘‘ has somewhat improved in most 
of the important industries.” This conclusion is based 
on 2343 separate returns—1170 from employers, 595 
from trade unions, and 578 from other sources. The 
chart line shows a decline to a lower, that is a better, 
level of unemployed, such a dip that did not occur 
during the whole of last year, nor in the average of 
the past ten years. The general condition is now 
almost as good as it was a year ago ; a decline in the 
— and shipbuilding industries has been nearly 
balanced by the improvement in the iron, tinplate, and 
other industries, which is encouraging. In the 224 
trade unions specially dealt with there was an aggre- 
gate of 551,270 members ; of these, 20,241, or 3.7 per 
cent., were reported to be unemployed, as compared 
with 4.3 per cent. in the previous month and 3.6 per 
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cent. a year ago in fewer unions, and considerably 
less members. The mean proportion of unemployed 
in the last ten years, at same date, was 4.5 per cent. 
Employment in the coal industry has continued 
mon 9 At collieries employing 488,239 workpeople 
the pits worked on an average 5.35 days per week ia 
the month, as compared with 5.39 days in the previous 
month, and 5.30 days a year ago, while the number 
employed was 2 per cent.*more than a year ago. 
In the ironstone industry employment continues good, 
and is better than a year ago. At the 127 mines and 
works reported on, 15,332 men were employed ; the 
average time worked was 5.79 days per week, as com- 
pared with 5.74 in the previous month and 5.55 a year 
ago. But the number employed has decreased. 





Employment in the pig-iron industry remains about 
the same asa month ago, and is better than a year 
ago. At the works of 114 ironmasters there were 314 
furnaces in blast, employing about 21,890 persons, 





compared with 315 furnaces in blast in the previous 
month and 291 a year ago. In the manufacture of iron 
and steel there has been no material change. At the 
202 works covered by the returns 77,290 workpeople 
were employed; the total volume of employment, 
taking into account the number employed and the 
number of shifts worked, shows a decrease of only 
0.3 per cent. as compared with a month ago, but an 
increase of 1 per cent. as compared with the same 
month a year ago. In the tinplate trade employment 
continues good. It is better than a month ago, and 
considerably better than a year ago. The number of 
mills at work, including those: engaged in the manu- 
facture of black plates,-was 395 ; a month ago it was 
386, and a year ago only 296. ‘The estimated number 
of persons employed is about 19,800. In the engineer- 
ing and metal groups of trades there has been a slight 
improvement as compared with a month ago, but 
employment is not so good as it was a year ago. The 
proportion of unemployed union members was 4.1 per 
cent., in the month previous 4.8 per cent., and in the 
same month last year 3.5 per cent. Employment in 
the shipbuilding trades has improved somewhat, but 
is not so good as a year ago. The proportion of un- 
employed union members was 4.1 per cent.; previous 
month, 4.7 per cent.; a year ago only 2.4 per cent. 





Employment in the building trades has improved as 
compared with a month ago and a year ago. The 
proportion of mene union members in the 
trades given was 4.1 per cent., a month ago 5.9 per 
cent., and a year ago 4.7 per cent. In the furnishing 
and woodworking trades employment has continued to 
improve generally, and is now fairly good. In the 
London district there are signs of increasing activity. 
The proportion of unemployed union members is 3.2 
per cent.; a month ago, 5.7 per cent.; a year ago, 3.6 
per cent. Employment in the printing and bookbind- 
ing trades has improved and is now fairly good. 
The proportion of unemployed union members is 3.4 
per cent.; a month ago, 4.5 per cent.; a year ago, 
3.7 per cent. It is also g in the paper trades. 
The proportion of unemployed were 1.8 per cent.; a 
suas previous, 2.0 per cent.; a year ago, 3.1 per cent. 
In the boot and shoe trades employment has been 
slack in most centres. But in the other leather trades 
it has improved. The proportion of unemployed union 
members was 2.5 per cent. ; the previous month, 3.3 
per cent.; a year ago, 2.0 per cent. In the tailoring 
trades there has been improvement in the bespoke 
and ready-made branches generally; in the latter 
employment is now fairly good. The hat-making in- 
dustry is fairly busy, employment being steady. The 
glass trades are not quite so busy, but are better than 
a year ago. They are, however, in an uncertain condi- 
tion. Employment in the spinning branch of the cotton 
industry is fair on the whole. In the Oldham district 
not so good, but in the Bolton district better. The 
weaving branch is only moderate. In factories employ- 
ing 79,600 females, 88 per cent. in spinning mills and 
77 per cent. in weaving factories were in full employ- 
ment, compared with 92 per cent. and 79 per cent. a 
month ago, and 79 per cent. and 70 per cent. respec- 
tively a year ago. In the woollen, worsted, and 
hosiery trades employment is fairly good generally. 
The average employed at the docks and wharves of 
London was 14,182; last month, 14,696 ; same month 
a year ago, 16,230. 





The number of labour disputes reported to have 
arisen in the month was 21, involving 6285 persons, of 
whom 4871 were directly and 1414 indirectly affected. 
The corresponding figures for the previous month were 
18 disputes, involving 6950 persons; in the same 
month a year ago, 52 disputes, involving 20,779 persone. 
Of the new disputes, seven were in the mining in- 
dustry, three each in the building, engineering and 
metal, shipbuilding, and textile groups of es, and 
five in other industries. The total number of disputes 
settled in the month, old and new, was 22, involving 
5825 persons. Of these, six were decided in favour of 
the workpeople, ten in favour of employers, while six 
were compromised. The downward trend of trade is 
shown in those figures. A falling market is bad for 
the workers in matters of wages. The changes in 
the rates of wages reported in the month affected 
the enormous number of 198,499 workpeople. The 
net effect of the changes was an average decrease 
in wages of ls. Aey weekly per hi Of the 
total number affected, only 4728 received advances, 
while 193,771 sustained decreases. In the previous 
month the changes affected 111,751 persons, averaging 
a net decrease of 3d. weekly per head. In the same 
month a year ago 196,360 persons were affected, the net 
average decrease being jd. weekly per head. The prin- 
cipal decreases were sustained pe 177,000 coal-miners 
in Northumberland and South’ Wales. One change, 
affecting 35,000 Nes, a was arranged by a con- 
ciliation board ; while twelve, affecting 181,167, 8, 
took effect under sliding scales. Only two disputes, 
affecting 876 persons, led to a stoppage of work. The 
remainder, affecting 11,456 persons, were arranged 
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directly between the employers and employed con- 
cerned, or by their representatives. Peaceful methods 
are therefore more generally adopted in settling labour 
disputes, 





The Amalgamated Engineers’ Journal for the current 
month states that a meeting has been held of represen- 
tatives of the Employers’ Federation and of the Amal- 
gamated Society resp ~~ compensation to the 
families of the men who lost their lives in the founder- 
ing of the Cobra. In consequence of a voluntary fund 
having been started, the case was regarded as some- 
what complicated ; but both sides were favourable to 
the claims being met. Another meeting was — 
to consider the subject. Trade is reported to be about 
the same. The aggregate membership has now risen 
to 91,863. Of these, 3553 were on donation benetit— 
increase, 184; on sick benefit, 2315—decrease, 309 ; on 
superanauation benefit, 4076—increase, 45. The bene- 
volent levy of 6d. per member has been carried almost 
unanimously. Attention is called to claims of mem- 
bers for donation benefit, and the rules are inter- 
preted respecting such. The difficulty seems mostly 
to arise in seaport centres, where a good deal of re- 

airing work isdone. The rule is defined as to levies 
or labour represzentation—up to 6d. psr msmber for 
local trades councils, and ls. per member for local 
labour representation, per annum respectively. Warn- 
ings are given as to the conditions of employment in 
South Africa ; the Imperial Military Railway autho- 
rities have, it is “a. been engaging men at much 
below the local standard rates. Another exclusion of 
the unfit isreported. Elimination goes on slowly, but 
the examples made have an influence. Attention is 
called in other parts of the Journa! to labour legis- 
lation in the Australian and New Zealand Colonies, 
the information given being valuable, some of it being 
first hand. This is a feature that doserves to be ex- 
tended. 








The monthly report of the Boilermakers and Iron 
Shipbuilders denotes an improvement in trade, judging 
by the number of members on the various funds in 
receipt of benefit. In some districts employment is 
still described as moderate, in others there is a hopeful 
account of improving trade. Attention is called to 
the fact that of the Government contracts given out 
recently, one-half of the money value has been placed 
onthe Clyde. The Tyne, the Mersey, the Thames, and 
the Barrow districts having secured the other portion. 
The contracts are therefore rather widely scattered ; 
all the better, perhaps, for the labour market and for 
general employment, The returns as to members on 
the funds show cards granted 43—increase, 20 ; signing 
the vacant book, 362—decrease, 45 ; on home dona- 
tion, 1483—decrease, 382; on sick benefit, 1784— 
decrease, 184; on superannuation benefit, 741—in- 
crease, 16; aggregate decrease on the funds, 507. 
The decrease under the three heads of unemployed 
alone is 407. The cost of benefits in the month was 
69841. 6s. 4d.—decrease, 150/. 15s. 7d. per week. The 
increase of members was 74, after allowing for deaths 
and exclusions. The attention of branch officers is 
called to the subject of banking, and they are informed 
that they must pat as much as possible into the Post 
Office Savings Banks—that is, up to 100/. in any one 

ear, or an aggregate of 300/., which is the limit. 
The Belfast branches are commended for the excellent 
spirit in which they received and accepted the Coun- 
cil’s decision in their appeal case. The members have 
to pay a levy of 3d. towards labour representation, by 
reason of their decision to join the Labour Represen- 
tation Committee, by the large majority of 16,636 
votes. Attention is called to the ‘‘Standing Wages 
Committees,” whose decisions are binding upon all 
members in the various districts, and must be accepted 
and conformed to. 





It is reported of the iron trades in the Wolverhamp- 
ton district that the quarterly meetings recently held 
did not result in the giving out of new contracts to 
anything like the extent which had been anticipated. 
It would seem that consumers regarded the decision 
not to advance rates as a sign of weakness, and hence 
they have been pressing for concessions; manufac- 
turers, on the other hand, decline the offers made, 
and therefore negotiations hang fire, consumers being 
content to limit orders to present requirements. 
Marked bars are, however, firm, and the demand is 
such that the mills and furnaces are kept steadily em- 
ployed. Common unmarked iron has been in irregular 
request, with quotations weak. Galvanisers are well 
booked for corrugated roofing sheets for Australia, 
India, South Africa, and Japan, and prices have ad- 
vanced, Tube-strip is in good demand, and the steel 
trade has improved in activity and in prices. In 
the engineering industries employment varies from 
good to bad; for the most men are moderately em- 
ployed, one or two branches being bad in comparison 
with what they have been for a long time past. In 


the hardware industries there are also variations, but 
none of them report trade as really bad ; ‘‘ slack” is the 





strongest word used. On the whole, all branches keep 
fairly active at present. 





In the Birmingham district a more active tone was 
manifest in the iron trades at the close of last week, 
due to more favourable rumours of peace in South 
Africa. The best bar trade improved, and business 
went off briskly at quoted rates, There was also some 
slight improvement in common bars. Business was 
regular in the tube trade, and brisker in the sheet 
trade ; in the galvanised branch there was an advance, 
The steel trade was more active. The engineering 
industries report employment from good to moderate. 
In the brass and copper trades demand is from fairly 
good to quiet. In the other iron, steel, and metal- 
using trades only two sections report trade as bad. 
Generally, the position is favourable. 





In the Lancashire districts the engineering industries 
generally complain of lack of orders, except in elec- 
trical work, in which activity is fully maintained, and 
in all the sections connected therewith. A large 
amount of such work is still going on, and electrical 
crane builders are especially busy with orders, as the 
result of numerous reorganisations and extensions of 
business now in progress. From the same, or similar, 
causes structural engineers are also kept well employed. 
Locomotive and railway carriage builders and boiler- 
makers are still well employed, but they report that 
new orders coming forward are not of great weight. 
Some special tool makers are also kept well employed 
generally, but in the ordinary run of machine tools 
new work is not plentiful, and some establishments are 
said to be getting slack. In most other sections there 
is a decreasing weight of work coming forward, and 
lower prices are taken to secure the orders in the 
market. In the textile-machine-making industry there 
is no material improvement, but some American specu- 
lations are rumoured which may greatly affect the 
cotton trades. In the iron trades a stronger tone pre- 
vailed during the past week, and prices tended up- 
wards. But buying, as a rule, is still restricted to 
immediate requirements. The decision to continue 
short time in the cotton trades until Whitsuntide 
was not unexpected. It is said that the em- 
ployers were in a better financial position by the 
stoppage in the past month, and now the working 
of only four days per week for another month 
will be equivalent to eight weeks in the aggregate. 
It is stated that 90 per cent. of the whole trade had 
adopted the policy of short time. The employers 
and operatives have combined to fight the shipping 
rings, whose combinations had given advantage to 
American manufacturers and cotton brokers over 
British employers. It would seem that a crisis is at 
hand in the cotton industries. 





The declaration of a general strike in Belgium was 
responded to on a large scale; at one time it was 
reported that an aggregate of from 200,000 to 350,000 
men were on strike. But the movement which led to 
the strike was political, not industrial. It was a re- 
petition of what took place in England nearly sixty 
years ago, when a section of the chartists tried to 
provoke a general strike, and, singularly enough, for 
the same cause—universal suffrage. The agitation in 
Belgium has resulted most disastrously in tumult, 
riot, and bloodshed; but let it bear its own blame as 
a political uprising, and not as an industrial policy. 
It is difficult to know how far the labour leaders of 
the Belgian trade unions committed themselves to the 
policy of disorder ; certainly the socialists did. It is 
said that promises of support have been made by 
certain so-called labour leaders in England ; but their 
promises will not commit the trade unions, and the 
financial help given will not amount to much. It is 
reported that the general council of the Labour Party 
decided to continue the strike ; and that this decision 
was ratified by a meeting at the end of last week. 
But ere the news came of that decision, large numbers 
were resuming work, and the strike has since collapsed. 
The policy adopted is in itself irritating, ineffectual, 
and disastrous. 





There is evidently a crisis in the glass trades of this 
country. In one section the feud has come to a head ; 
in another it is nearing a head. Foreign competition 
has for a long time been keen, and now the importa- 
tion of foreign workmen, mostly Germans, has led to 
an active —- against 7 labour. This will 
be useless. e cannot deport foreign workmen, and 
public opinion is against # policy of closing our ports 
to foreign-made goods. If cmaleplios and employed 
in the glass trade at home fight each other, the 
foreigner will _— the reward. A restrictive policy 
has been tried, and failed. A more open and generous 
policy might solve the difficulty. 


An important memorial, signed by the official repre- 
sentatives of 84 t employers’ associations and 
federations throughout the country, has been pre- 
sented to the Prime Minister, protesting against legis- 
lative interference with adult labour, and expressing 





regret that the Board of Trade and other departments 
of the Government listen.to the labour unions, while 
they ignore non-unionists and unorganised labour, 
whose desire is, it is alleged, to be Tes from State 
interference and control. 





Another important case against a trade union was 
adjudicated upon at Manchester on Saturday last, 
April 19. Mr. Sidney Thomas, joiner, of Warrington, 
sued the Amalgamated Society of Carpenters and 
Joiners for having procured his dismissal from em- 
ployment for society reasons. The case came before 
Mr. Justice Wills, and the jury awarded 100/. as 
damages. 





The employers and miners in the Cleveland district 
have decided to submit the question of wages to a 
conference to be held in June next, It is mainly as to 
a reduction, 





The International Miners’ Congress will open on 
May 19, at Diisseldorf. The German and Austrian 
miners, absent last year, will be fully represented at 
the forthcoming congress. 


The Scotch miners have resolved to contest three 
seats at the next general election—in Ayrshire, Fife- 
shire, and Lanarkshire respectively. Hitherto all 
Scotch constituencies have refused Labour candidates, 
Will they accept and elect them now ? 





STANDARDISATION OF PIPE FLANGES 
AND FLANGED FITTINGS.* 
By Rospert E,. ATKINSON. 


THE lack of universal agreement amongst engineers 
respecting dimensions of flanges for steam pipes, valves, 
&c., and general over-all measurements of flanged fittings 
and connections, is a source of much inconvenience and 
expense, which could be noe go prevented by the adop- 
tion of satisfactory standard dimensions for these goods. 
The President of this Institution, in his able and in- 
teresting address to the members in April, 1901, em- 
phasised the importance of this subject and indicated its 
capabilities. Ib is satisfactory to observe as a sign of the 
times that engineers especially fully ise the benefits 
to be conferred by standardisation ; for by its means not 
only would the cost of production be reduced, but the 
efficiency of manufacture would also be increased. 

The want of interchangeability is keenly realised in any 
class of work when breakdowns occur. Delays are fre- 
quently involved in obtaining renewals of valves or fit- 
tings, and in the case of an electrical power installation 
this may involve serious loss. hen public institutions, 
such as hospitals, are concerned, the delay may prove 
more disastrous than the financial joss. Users will at once 
recognise that, without a common standard, their pur- 
chasing area is greatly restricted. Owing to the varied 
requirements as to the sizes of flanges, methods of drilling, 
&c., manufacturers find inconvenience and difficulty in 
speedy production, as it is impossible to commit them- 
selves to the large expense necessary to produce high- 
class patterns and up-to-date machinery, or to carry goods 
in stock ready for delivery. 

In connection with the preparation of this paper, com- 
munications have been addressed to upwards of 200 
British and foreign firms manufacturing valves and other 
kinds of flanged fittings; approximately 120 of these have 
replied, sending tables of standards used by them, and 
expressing a sincere desire to see some universal standard 
adopted. Broadly speaking, the variation in the practice 
of these 120 firms was comparatively slight, but in no two 
cases did the tables sent agree in every particular, there 
being just sufficient variation to prevent the requisite 
a: There was, however, a generally 
expressed desire for the adoption of a uniform standard. 

n some other countries this question has received 
attention for many years, and has been the subject of ex- 
haustive reports. In 1894 the American Society of 
Mechanical Engineers, together with the Master Steam 
and Hot Water Fitters’ Association, appointed a joint 
committee to deal with it, and in July of that year they 
presented a report containing a Table of standard flanges, + 
which was adopted by these societies, and by the prin- 
cipal valve and fittings manufacturers of America, Table I. 
The intention of the compilers of this standard was that 
it should apply for all pressures ; but latterly pressures 
carried on boilers, &c., have increased very rapidly, and 
it was consequently found thas for pressures above 125 lb. 
the fian opted were too small in diameter, and had 
an insufficient number of bolts. ising these im- 
perfections, Mr. J, C. Melloon, of the General Fire-Ex- 
tinguisher Company, Providence, R.I., U.S.A., in April, 
1901, called a meeting of the principal valve and fittings 
manufacturers of America, which resulted in the forma- 
tion of an additional Table of to apply to pres- 
sures 125 1b. to 250 Ib.,t Table II. This was adopted 
unanimously, the date appointed for the commencement 
of its use being January 1, 1902. 

A definite movement of the same character has also 
been made in Germany. In the year 1900 the Society of 
German Engineers compiled an exceedingly valuable and 


_* Paper read before the Institution of Mechanical En- 
gineers. 

+ Bulletin, Master Steam and Hot Water Fitters’ As- 
sociation, July, 1894. 

t Power, November, 1901, 
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esteam.* That part of the report which refers to 
pe flanges is embodied in Table IV., page 567. ‘This 
Table, however, dealt only with flanges for a pressure of 8 
to 20 atmospheres (118 Ib. to 294 Ib.) ; but some time pre- 
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viously this Society, with the Society of Gas and Steam| as the following interesting extract from the letter of a 

Fitters, jointly compiled a Table for flanges of pipes for} French correspondent will sufficiently indicate : 

Fe ‘Unhappily, in France we have no regular standard for 

Jas Proceedings of the Society of German Engineers, | flanges. It would certainly be the best thing for all 
anuary, 1900, 





minute report on standards of pipes and flanges for high- | ee = ho be oy genes oe ~ és a = 
other countries, no definite standard has been formulated 
elsewhere ; but inquiries have elicited from various parts 
strong expressions of opinion in favour of standardisation, 


standard should be formulated. In our country, where 
French, American, and English valves and 

fittings are simultaneously in trade competition, it is for 

— a true nuisance with the different sizes of 
anges.” 







Flanged Joints. 
Fig.21. 
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In Great Britain most of the leading engineering firms 
use a standard more or less applicable to their own par- 
ticular requirements. Of these the author has selected 
four as being representative examples of British practice ; 


heating and mechanical engineers if an international! Tables V., VI., and VII., page 557 
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In further reference to the American Table (Table II.), | in the pipes. It, however, seems practicable to reduce 


it will be noted that the diameters of flanges for pressures 
above 125 lb. are larger than those for lower pressures. 
To the author this does not ener to be necessary, and, 
as it prevents the use of a valve or fitting constructed for 
the higher pressures in connection with low-pressure 

ipes and flanges, it is likely to lead to confusion. The 
high-presnure flanges ap’ to have been made larger, 
and the diameter of the bolt circles correspondingly large, 


in order to provide for the use of very thick material | 


Various Forms of Flanged Joints 
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TaBLeE I.—Standard Flunges Adopted by the Society of 
Mechanical Engineers and the Master Steam and Hot- 
Water Fitters’ Association of America. 

For Pressures up to 100 Ib. 
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the diameter of these high-pressure flanges to such an 
extent that the low-pressure flanges might be increased 
without serious objection, and thus make one standard | 
common to all pressures. ‘ 
With regard to the bolt-holes, it will be observed that 
in the standards of both 1894 and 1901 the number of bolts | 
in a flange is in every case divisible by four, and that the | 
bolt-holes are not drilled on the centre line of a valve or | 
fitting, but symmetrically on each side of it. In the. 





_ Fig. 61. 
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metal, 


atandard for pressures up to 125 lb. four bolts in a flange 
are considered sufficient for pipes up to and including 


TasLE II.—Standard Flanges Adopted in America, 
January 1, 1902. 


For Pressures 101 Ib. to 250 Ib. 














Diameter | Diameter | Thickness} Diameter| Number | _ Size 
of of of ° o | ° 
Pipe. Fiange. | Flange. |BoltCircle| Bolts. Bolts. 

in. in. in. in. in. 

2 6 4 5 4 | 

2} 7 1 5g q 

3 8 1} 6 8 

3} 9 1); 7 8 

4 10 if ; 8 

4 10} 1, 8) 5 

5 ll 1 8 

6 12} ly; 103 12 

7 14 1 1lj 12 

8 15 1 13 12 

9 16 1 14 12 
10 17} 1 16} 16 
12 20 2 173 16 
14 22 23 20 20 
15 2 2,5 21 20 1 
16 25 2 22 20 1 
18 27 2 24 24 1 
20 sit 2 26 24 if 
22 31 2 28: 28 1 
24 34 2 $14 28 14 























4 in. inside diameter, but for pressures above 125 Ib, f 
bolts are used for the flanges for 2-in. and 2h-in. mi on 
and eight bolts for flanges on 3-in. to 5-in. pipes inclusive. 
It, however, appears to the author that these standards 
would have been more valuable if the number of bolts 
as well as the diameters of flanges had been the same 
for each diameter of pipe, and alike for both high and 
low pressures. 

As to the standards adopted by the German Scciety of 
Kagineers, there is again a lack of uniformity in the out- 


Various Forms of Flanged Joints. 
ig 62. Fig. 63. 
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side diameter of flanges, and in the number of bolts used 
for various pressures. The flange diameters are the same 
in both standards for all pressures and for all pipes up 
to those having an inside diameter of 80 millimetres; but 
beyond these, though the difference is comparatively 
slight, it is nevertheless sufficient to prevent interchange- 
ability, as will be seen by reference to the Tables. To 


Taste III.—Standard Flanges Compiled by the Associa- 
tion of German Engineers and the Association of Gas, 
Hot Water, and Steam Fitters. 

For Steam Pressures up to 118 lb. (8 Atmospheres). 


























Inside Diameter | Diameter | Circum- | 638 |53 
Diameter oO! of ference Pitch) ¢ 8 82 
of Pipe Flange. | Bolt Circle.| of Bolts. | 27 |a™ 
mm,/ in. | mm.| in. | mm.| in. | mm.] in. in. 
40 | 1%] 140| 6} | 110] 43 e718.) 4 
50 | 198] 160] 6, | 125] 433] 98] 3% 4 
60 | 2 175 | 6; | 185| 5y, | 106] 4;,| 4 
70 | 23 | 185] 74, | 145] 538] 114] 4h | 4 
80 | 3%] 200] 7 | 160] 6% | 125] 4%] 4 
9 | 8 215 | 84§] 170| 64 | 181] By | 4 
100 | 3 180 zt 140 4 
125 | 4 260 | 1 210| 8 165 | 61§| 4 
150 | 5 290 | 11; | 240] 97, | 125] 439] 6 
175 | 6 820 | 1248 | 270] 10g | 141] 5%] 6 
200 | 7 350 | 13 1143 | 157| @ | 6 
225 | 8 370 | 18 320 | 1248 | 166] 6Y,| 6 
250 | 9 400 | 15 350 | 13 136 | 543] 8 
275 | 10 425 | 16% | 875 | 14 147 | 548] 8 
300 | 1 450 | 173 15: 157| 67;| 8 
825 | 12 490 | 19, 174 | 136] 544] 10 
350 | 13 520 § | 465 18s 146 | 538 | 10 
875 | 14 550 | 2134 | 495 | 1 155 | 6 10 
400 | 15 575 | 228 | 620 | 2038 | 163| 6),| 1 
425 | 16 600 | 238 | 545| 21%, | 144] 544] 12 
459 | 17 630 | 2443 | 570 | 224; | 150] 5}§ |] 12 
475 | 18 655 | 2583 | 600 | 23§ | 157 12 
500 | 1933 | 680 625 | 246 | 163] 67, | 12 
550 | 219} | 740 | 29% | 675 | 26g | 152 14 {1 
600 | 23 790 | 31h | 725 | 28 141] 5% | 16 | 1 
650 | 2542 | 840 | 33), | 775 | 30 124] 5 18 }1 
700 | 27 900 | 857, | 830 | 3213 | 144] 532] 18 | 1 
750 | 29 950 | 37:3 | 880 | 34 138 | 5y,| 20/1 
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TasLe 1V.—Standard Flanges Compiled by the 
Association of German Engineers in 1900. 


For Steam Pressures 118 Ib. to 294 Ib. (8 to 20 Atmospheres). 





























Laside | Diameter | Diameter Circum- | SS |oS8 
Diameter of of ference Pitch] ¢ 8 \838 
of Pipe. | Flange. Bolt Circle. | of Bolts. | 4™ 3% 

mm.| in. | mm.| ip. | mm, | in mm. | in. in. 
30 | lye |) 125) 448 9 | 3} 50 13} 6 

4) | 1% | 140| 5 | 110) 43 | 57 | 2%] 6 

50 | 13) | 160| 6, | 125] 448] 63 | 28] 6 

60 2: 175 | 6} 135 | 5, 70 253 6 

70 2 185 | 7+ 145 | 538 76 3 6 

80 | EA 200| 7% | 160! 6% | 84 | 3%| 6 

90 | 3h} 220 | 833 180 a 95 3 6 

109 | 8% | 240] 97, | 100] 74 | 100 | 348] 6 

125 | 442 270 | 103 220 | 83%} 85 3 8 

150 | 54% | 800| 11/2] 250| 93 | 98 | 3 8 

175 | 6¢ | 330 | 18), | 4 8; | 3%] 10 

200 7 860 | 14 810 | 12, 81 37% 12 

225 : 890 | 15§ 340 | 137; 83 3 ): ee | 

250 420 | 16), 370 | 1475 96 333 12 1 

275 =| 10}2 450 | 17 400 | 15 83 3 14 1 

30) | 1142 480 | 18}3 430 | 1648 8t 3,°s 16 1 

325 | 1243 520 | 20}8 465 | 18, 89 3/5 16 | 14 
350 | 1343 560 | 2193 495 | 193 96 3i¢ | 16 ig 
8375 | 1442 580 | 22}2 525 | 208 92 332} 18 14 
400 = 15; 605 | 23} 550 | 21%} 86 3h3 | 20 1} 

\ | | 


























Fig.69. Diagram showing Stop Valve on Boiler,.and difficulty in changing 
the position of same when flange is drilled with six holes. 


Position of holes in branch. --+; 


Dotted holes show position 
of holes in, valve when 
same is turned a quarter 
round. 


Fig. 70. Diagram showing Bend in Steam Main, and difficulty in changing 












the position of same when flange is drilled with six holes. 
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(3994) — End Elevation. 


Black holes 



































Front Elevation. 
Dotted holes show pogition of holes when same is tutned a quarter round. 


TaBLe V.—Standard Flanges (Figs. 5 and 6, page 553). 


Used by Mesars. J. Hopkinson and Co.,|Used by Messrs. Dewrance 





















































Huddersfield. and Co., London. 
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TaB_e VII.—Standard Flanges Adopted by Messrs. James 
Russell and Sons, Crown Tube Works, Wednesbury. 





| 
Inside Dia- | Outside Dia- | Inside Dia- Outside Dia- 
meter of Pipe.| meter of Flange.) meter of Pipe. |meter of Flange. 
in in in. in 
8h 5 10 
FT 3} 5} 10} 
1 4} 6 ny 
1 5 €4 124 
1 5} 7 18 
1} 5h 7 13} 
2 6 8 14 
24 6} 8h 14} 
24 7 9 15 
2} 7 i 15} 
3 8 10 164 
3} 8} 10} 7 
34 &} 11 174 
3} 9 11} 18 
4 9 12 184 
4} 94 














take as an instance a pipe 150 millimetres (approximately 
6 in.) inside diameter, in the low-pressure standard the 
flange is 290 millimetres (11,;, in.) in diameter, whilst the 
high-pressure standard flange is 300 millimetres (11}3 in.) 
in diameter for the same size pipe. Ib will also be observed 


Fig 71, Diagram showing Position of Bolt-Holes in Flanges in the 
Proposed Standard Designs, Tables IX., X., and XI. 
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TABLE VI.—Standard Flanges used by Messrs. Mather and 
Platt, Salford Iron Works, Manchester. (Fig. 5, page 553.) 





















































Working Pressures} Working Pressures | Working Pressures 
up to 50 Lb. up to 100 Lb. up to 200 Lb. 
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that they have not considered it expedient to adopt the 
principle that the number of bolts should be divisible by 
four, although there is evidence to show that the advisabi- 


lity of this course was pointed out to the committee of the 
society referred to. Messrs. Schiffer and Budenberg— 
who have works in Germany, England, and America— 
prepared a Table which the author understands they sub- 
mitted to the said committee, and in which the bolts are 
arranged so that in a case the number is divisible 
by four, Table VIII. The following is an extract from 
the report of the German Nociety of Engineers regard- 


ing this: 

‘It was suggested that the number of bolts to be used 
should be divisible by four. Such suggestion would have 
led to unsuitable measurements of flanges, and conse- 
quently the disadvantages would have exceeded the ad- 
vantages expected to be derived. As, moreover, such a 
tule has not been adopted with respect to the stan- 
dards for the flange pipes for a low pressure, the com- 
mittee abstain from assenting to this suggestion.”* 

Judging from these remarks the Association of German 
Engineers in compiling their standard of flanges for pres- 
sures of 8 to 20 atmospheres (118 Ib. to 294 lb.) appear to 
have been influenced to a considerable degree by the stan- 
dard which was already in existence with them for pres- 
sures below 8 atmospheres (118 lb.), and generally to have 
formulated the standard on a purely theoretical basis, 


TaBLE VIII.—Standard Flanges Proposed by Messrs, 
Schiffer and Budenberg to the Society of German En- 
gineers, but not Approved by them (January, 1900). 












































Dia- | Dia- 3 3| 
Thick- | Centres | 2+ 
— — ness of | of Bolt- a8) Number of Bolts. 
Pipe. | Flange. Flange Holes. as) 
mm) in, |mm| in. |mm| in. |mm| in. | in | 20atm. | 12 atm. 
| (294 Ib.) | (176.4 Ib.) 
. 20! 3] 95 3 18 70; 23 ae 4 
25 | 1 | 110) 4§ |18.5) 44 | 80) 34%, 4 4 
30 | 1¥4| 120] 4¢ 19 | $4 | 90 34z bog 4 
85 | 1§ 180) 54 [19.5 3 | 100] 349 4 4 
40 | 1,%| 140] 54 |2 110| 4 eer” 4 
46 | 1} | 150] 5}4/20.5) §8 | 115) 47% ) 4 4 
50 | 184] 160| 6y5|21 | 42 | 125) 448 4 4 
55 | 24 | 170 64! 21.5| #3 | 135] 5% a= 4 
60 | 28 | 175] 6 140) 5} 4 4 
oh ae G | 145) 595 = 4 
70 | 2¢ | 185] 7y%|22.5 150) ats | 4 4 
80 | 3y,| 200] 74 (23, | 32 | 165) 6 re 4 
90 | 344} 215] 8123.5] 48 | 175 6 8 4 
100 | S44} 280) Sys|24 1/190 7 8 4 
110 | 43 | 245] 98 |25 |1 | 205) 8, 8 4 
120 | 43 | 260/10} [26 |1,, | 215 81%, 8 4 
125 | 446} 260/104 |26 |1,4 | 215) 8% 8 4 
130 | 54 | 275/10}%|27 [1 | 230! oy, 8 8 
140 | 54 | 285/11,%|27 |1,, | 240 oy 8 8 
150 | 548} 800/11] g/28 |1,%, | 256) 8 8 
175 | 6% | 330|13)4|30 |1;%, | 280) 11 8 8 
290 | 73 | 360/143 (32 [14° | 310, 12,%, 12 8 
225 | 84 | 400|153 |34 ny 345) 138 | 1 12 8 
250 | 94 | 430|16}6|35 [18 | 875) 144g | 1 12 8 
275 |LO}3| 456)174§/87 144 | 400| 153 | 1 16 12 
300 {114%} 490|19,%,40 [14% | 430) 164% | 1 16 12 
325 |1243 5251208 lat Hi 465) 18/, | 1 16 12 
350 |13}3| 655/213 [42 |1g} | 495) 1 | «620 12 
375 |14}3| 595|23y7,|44 [144 | 580| 202 | 1 20 12 
400 |15 coviadl 47 |12% | 655) 21; | 1 20 16 
425 st 655/25} \50 |1}) | 585 23° | 1 24 16 
450 |17 27 |52 |2y, | 618) 24,7, | 1 24 16 
476 |18} | 715 28 53 |2y, | 645| 258 | 1 24 16 
500 {19}4] 750|204 |55 |2} | 675) 26,% | 1 24 16 
550 |2123| 830|32}4)/59 24 750| 204 | 1 24 16 
600 |238 | 900/35y5/63 |24 | 810| 31% | 1 4 16 











TasLE IX,—Standard Flanges (any Metal) Adopted by 
the Author's Firm. (Figs. 9 to 36, page 565, and 
Fig. 71, page 557.) 


0 lb. to 501b. Steam Presgure. 0 lb. to 75 lb. Water Pressure. 
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of Pipe. Flange. ge aglss Be Sis as - 

ca 
sis 2s 26] BE | 8 $3353 
ne oO mn in 
in.| mm.|io. | mm.} in. (in, | in.| in. in. Ib. 
12.70| 34] 88.90! ym | y 24} 1.96 | 4 87 
19.05; 4 {101.60 i, | 3 | 2.35] 4 81 

1 | 25.40) 44/114.30 + | 1 3 2.65 | 4 144 
14] 31.75| 5 {127.00 ee! 2.04) 4 226 
14] 38.10} 54)139.70 2 44] 2.33) 4 326 
2 | 50.80} 64/165.11 3 5| 3.92) 4 328 
24| 63.50} 7 |177.80 2 54) 4.381] 4 610 
3 | 76.20} 8 |203,20 2 6 | 2.35 | 8 364 
34} 88.90} 8}/215.90 21 | 63] 2.65] 8 300 
4 |101.60| 9 |228 60 2 7%| 2.89; 8 387 
43/114.30| 10 |254.00 F 24 af 8.23 8 491 
5 |127.00| 104/266.70 : 2: 87| 3.43) 8 606 
6 |152.40| 12 |304.80) 4 3 | 10} 3.92] 8 864 
7 |177.80 ii 342.90} 1 34 | 114) 4.51] 8 1177 
8 |203 20) 144/368.30) 1 3} | 124] 3.27] 8 1084 
9 |228.60| 16 |406.40) 1 3h | 14 | 8.66 | 12 1303 
10 |254 00| 17 |481.80} 1 34 | 149] 3.86 | 12 1608 
11 |279.39 184 469.90| 14 3 16}| 4.25 | 12 1305 
12 |304.79| 194/495.30) 1 8 if 3.29 | 16 1733 
13 |330.19| 21 |533.40) } 4 18}| 3.68 | 16 1365 
14 |355.59| 22 658.80) 1 4 19 | 3.73 | 16 1584 
15 |381.00) 23 |584.20; 14 | 4 | 20) 392 16 1818 
16 |406.40| 24 |609.60; 14 | 4 | 21 | 4.12 | 16 2068 
17 |431.80| 25 |635.00) 14 | 4 22 | 3.45 | 20 1891 
18 |457.20| 26 |660.40| 1 4 | 23] 3.61 | 20 2120 
20 |508.00| 28 |711.20 i 4 ot 4,00 | 20 2616 
22 |658.80| 80 |762.00} 1 4 | 274) 3.60 | 24 2602 
24 1609.60 32 (812.80) 14 | 4 | 204) 3.86 | 24 3097 











* Proceedings of the Society of German Engineers, 
January, 1900. 
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without sufficient regard to practical considerations. It 
is said that ——_ is experienced with these German 
standards in general use, mainly on account of the number 
of bolts not being divisible by four, and that valves and 
other fittings must be kept in stock undrilled, until the 
manufacturer receives an order from the user, giving the 
i of the holes, which may or may not be re- 
quired to be drilled on the centre line of the valve spindle 
or fitting. It may be added that in speaking of German 
ractice it is understood that the pressures are ‘‘abso- 
ute,” while the English and American are gauge 
pressures, c 

In the general courae of English practice this difficulty 
as to the number of bolt-holes is equally apparent, six, 
ten, and fourteen bolts being used for various sizes, in 
disregard of the advantage of the ag em of the divisi- 
bility by four—a principle which has been adopted with 
great success for some years by the firm with which the 
author is connected. On Tables IX., X., and XI. 
will be found particulars of the dimensions of flanges 
designed to meet the difficulties already indicated. These 
——- show flanges adapted to working pressures as 
ollows : 


No.1. 01b. to 50 1b. steam pressure (Table IX.) 

No. 2. 511b.to160lb. ,, _ ,, Cpe < 

No. 3. 151 1b. t0250lb, 4, ,, ee 4 F 
Drawings have been prepared showing proposed flan 
for pipes from 4 in. to 24 in, in internal beomter inclusive 
(page 555). rought iron or steel pipes and flanges 
being commonly used for pressures exceeding 100 lb., sec- 
tions of flanges constructed of wrought iron or steel as 
well as cast iron are shown on these Plates. Drawings 


Taste X.—Standard, Flanges (any Metal) Adopted by the 
Author's Firm. (See page 555 and Fig. 71, page 557). 
51 Ib. to 150 Ib. Steam Pressure. 76 lb. to 225 Ib. Water Pressure. 
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Diameter of wails if 1281.12 Skee. 
of Pi Flange. [3° eo| & Aegs 
an we ig 5/8/22 Bel 2isigSsea 
EScle228| 22/2] s |Fee_2 
Zia ia? o™ zie Bgtrorn 
in. | mm. }in. | mm. | in. jin. | in. | in. in. Ib. 
4} 12.70] 3}) 88.90) % | 14) 23) 1906) 4] # 110 
j] 19.05] 4 |101.60 1 | 1g | 8) 235] 4 242 
1 | 25.40] 43/114.80 1} | 33) 265) 4 235 
1}| 31.75} 5 {127.00 1; | hi 2.94] 4 367 
1}| 38.10 54 139.70 2 | 4) 333) 4 529 
2 | 50.80] 6)|165.11 + | 5| 392] 4 572 
24| 63.50 7 /177.80| ¢ | 2} | 54) 4.31) 4 918 
3 | 76.20| 8 |203.20/ ¢ | 2) | 6 | 235) 8 1093 
3}| 88.90] 8}/215.90] 3g | 2h | 63) 2.65] 8 900 
4 |101.60| 9 (228.60) 1 |24| 73] 289] 8 1162 
4}/114.80| 10 254.00] 1 | 27 | 8]) 323) 8 1473 
6 |127.00} 104/266.70] 1 | 23 | 8] 343] 8 1818 
6 |152.40| 12 |304.80] 1 |3 | 10/| 3.92] 8 1746 
7 |177.80| 18}/842.90) 1h | 34 | 113) 4.51) 8] | 2374 
8 |203.20) 144/368.80) 1 8} | 124) 3.27} 12] | $102 
9 |228.60| 16 406.40] 14 | 84 | 14! 3.66] 12] : 2620 
10 |254.00| 17 |481.80) 13 | 34 | 143] 3.86 | 12 3234 
11 |279.39| 18}|469.90| 14 | 3} | 16}/ 4.25 | 12] | 2826 
12 |304.79| 194/495.30| 1 3} 16}| 3.29 | 16 8487 
18 |830.19| 21 |588.40] 18 | 4 | 18}; 3.58 | 16 2958 
14 |855.59] 22 1558.80} 19 |4 | 19| 3.73/16] ; 3429 
15 |881.00| 28 |584.20] 1} |4 | 20 3.92 | 16 3940 
16 |406.40| 24 |609.60} 13 | 4 | 21) 4.12 | 16 4485 
17 |431.80| 25 |635.00} 13 | 4 2 3.45 | 20] ~] 4047 
18 |457.20| 26 |660.40} 13 |4 | 23! 361/20] 7] 4534 
20 |508.00} 28 |711.20] 13 |4 | 254 4.00/20] 7] 5580 
92 |658.80| 80 |762.00] 13 | 4 | 27) 3.60| 24] 7] 5700 
24 |609.60| 82 |812.80} 1} | 4 | 29) 3.86/24] 1! 5102 
| 














TaBLE XI,—Standard Flanges. Steel (Cast or Wrought) 
Adopted by the Author's Firm. (See Figs. 9 to 36, page 
556, and Fig. 71, page 557.) 

151 Ib. to 250 lb. Steam Pressure. 226 Ib. to 375 Ib. Water Pressure. 
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of various forms of flanged joints are also given to which 
the standard proposed is applicable, some of these being 
constructed ak copper, brass, wrought and cast steel. and 
other metals (Figs. 37 to 68, 556, and Table XIL., 
to be fees next week). In preparing this standard, 
the following have been adopted as guiding principles : 

Uniformity in the outside diameter of flanges for vary- 
ing conditions. ; 

niformity in the number of bolt-holes, and diameter 
of bolt circle. ee 
: The number of bolts should in all cases be divisible by 
our. 

The fact that uniformity is desirable will bo appre- 
ciated when it is realised that wrought steel and iron 
— are often connected with cast-steel and cast-iron 
valves and fittings, and cast-iron pipes with valves and 
fittings of gun-metal, &c.; and, further, that flanges 
are attached to pipes by being screwed, brazed, welded, 
and riveted. The first point to take into account, if 
uniformity is to be obtained, is that the flange must be 
large enough in diameter to allow of a sufficient thickness 
of metal to enable the pipe, even if of cast-iron, to with- 
stand the maximum pressure, and still leave space for 
accommodation of the head and nut of the bolt. As cast 
iron is the metal of least tensile strength commonly used 
in the construction of valves and fittings, ib follows that 
the largest dimensions will be required when this metal 
is used, with the possible exception of steel and wrought- 
iron pipes constructed with flanges of angle rings 
riveted on to the pipe. This latter form of construction 
has been taken into account, as the details will show 
(Figs. 9 to 36). : 

By designing the standard flange suitable for a maxi- 
mum pressure of 250 lb. it is apparent that, if uniformity 
is preserved, the flanges for very low pressures will be 
larger than is necessary for strength; but as a separate 
standard would otherwise be required for low-pressures, 
it would appear to be better to choose the lesser of two 
evils, and permit the slight excess of material for the low 
pressures. It should, however, be borne in mind that 
this excessive material would occur in the diameter only 
of the low-pressure flange, and that its thickness could be 
made proportionate to its duty. It should be added that 
no rigid rule has been laid down for determining the 
thickness of flanges of various metals for different pres- 
sures, as the difficulty ofdoing this will be apparent when 
cognizance is taken of the composition and combination 
of metals employed by different makers and in different 
countries ; but an average thickness of metal suitable for 
the various pressures is shown in the Tables. These 
thicknesses have been calculated with an allowance for 
the tensile breaking strain of 4 tons per square inch, with 
@ minimum factor of safety of 20. This calculation has 
been based on the assumption that the flanges are flat- 
faced, being those most commonly used, and that on 
making the joint, the jointing material shall extend over 
the entire face of the flange. 

(To be continued.) 





CORROSION OF CONDENSER TUBES. 


On the Corrosion of Condenser Tubes and Sea-Water 
Conductors.* 
By Professor Ernst Conen, Amsterdam. 

1. I HAVE accepted with much pleasure your kind 
invitation to give you an account of my researches on the 
corrosion of condenser tubes and copper sea-water con- 
ductors on board steamers, a trouble that people in your 
country also have had to struggle with for many years. 
At the very outset, however, I must point out to you that 


-| experiments to test practically the efficacy of the means 


I have recommended to remedy this evil are now being 
made, and that the object of the inquiries cannot be con- 
sidered to have been reached until the results prove 
that the means recommended are a final solution of the 
problem. 

2. The phenomena which occasion so much trouble 
are familiar to all of you. Whilst on the inside the brass 
condenser tubes of steam boilers are in contact with sea 
water, they are on the outside in contact with steam and 
water which has been formed by condensation. In the 
walls of these tubes sometimes, even after a shord time, 
holes appear, which necessitate renewals. Moreover, the 
metal parts of — and copper sea-water conductors are 
rapidly and strongly corroded. 

3. As the reports on these phenomena, which have been 
given to me by —— interested in the matter, con- 
tained a great deal of contradictory information, I decided 
to get acquainted with the phenomena by personal ob- 
servation. Besides the conflicting conclusions which had 
been drawn with respect to the causes of the corrosion, 
in a great many cases even the mere facts did not tally. 
This is to be ascribed to the fact that the information was 
founded upon accidental observations. Systematic re- 
searches have apparently not hitherto been made. 

4. The Action of Sea Water on Brass and Copper.—In 
researches like those which will be described here, ib is 
of great importance to choose the circumstances of the 
experiments as similar as possible to those in which the 
phenomena actually appear, or even to take more favour- 
able circumstances, Now, in reality sea water runs 
through copper (brass) tubes which have the temperature 
of the air or that of the engine-room. In the case of the 
covering of the condenser, sea water runs through brass 
tubes which assume a temperature of 38 deg. Cent. Of 
course, the temperature of the water will also become 
about 38 deg. Cent. For this reason my experiments 
were made at this temperature. In order to keep this 
temperature up fora long time I used a thermostat, a 


* Paper read before the Institution of Naval Architects. 





reservoir of about 80 litres, filled with water which was 
constantly stirred by a small propeller, kept in motion 
by a hot-air motor. (See Fig. 1.) A thermo-regulator 
regulated the gas flame so that the fluctuations of tem- 
Mong remained within three-hundredths of a degree. 
n nf thermostat the flasks and apparatus were sus- 
pen 

5. Does Sea Water Act upon Pure Copper ?—In con- 
nection with the general opinion that the corrosion of 
copper by sea water should be ascribed to impurities, I 
endeavoured to ascertain how far sea water acts upon 
chemically pure copper. The sea water used for thess 
experiments was taken from the North Sea; in a few 
cases I took it from the Mediterranean. As I expected, 
there was no difference in the action of either. Chemi- 
cally pure copper, which had been specially prepared for 
this purpose with the greatesb care, was plunged in sea 
water, and by a special arrangement (see Fig. 2) atmo- 
spheric air was allowed to bubble through the water. 

arying the circumstances in different ways, as has been 
described in my Dutch paper about the matter (De 
Ingenieur, March 16, 1901), I was able to observe the 
following facts: Chemically pure copper is only corroded 
by sea water if atmospheric air can co-operate in the 
action. If the carbonic acid of the air is removed, the 
action does not take place. 

6. The Action of Sea Water on Commercial Copper.— 
Experiments analogous to those described in section 5 
were made with— 


(a) Electrolytic copper. 
(b) Sheet copper. 

(c) Hammered copper. 
(d) Cast copper. 


The copper is only corroded if sea water, air, and carbonic 
acid act upon it simultaneously. 

7. The Action of Sea Water on Brass Condenser Tubes.— 
I repeated the experiments with brass in sheets and brass 
condenser tubes, after having made an analysis of these 
materials. The composition was: 


Copper... we Re ... 66.62 per cent. 
Zinc... ee +s ER. Gs 


Here also I found that the corrosion by sea water only 
takes place if the air and carbonic acid act simultaneously 
upon it. When the action goes on, both the copper 
and zinc are dissolved by the surrounding fluid. I will 
spare you the chemical details ; let me only tell you that 
a short calculation shows that the quantities of carbonic 
acid which are present in sea water according to the 
best experiments in this direction are sufficient to cause 
the phenomena which have been mentioned. 

8. The Action of Sea Water on Tin-Plated Condenser 
Tubes.—In order to prevent the corrosion of condenser 
tubes by sea water, some of these tubes have been tin- 
plated. To what extent has this plating a protective 
action? As there appeared to be no actual researches 
about the action of sea water on tin, I also carried out 
some experiments in this direction, which give the follow- 
ing result: Tin is corroded if it is in contact with sea 
water and atmospheric air. : 

9. I also determined by chemical analysis the thickness 
of the tin layer which covers tin-plated tubes of different 
manufacture, and found it to be only 2; of amillimetre. I 
also observed the fact that the tin layer, evenof perfectly 
new tubes, is not always quite intact. In some places 
circular spots are found where the brass is bare. 4 

10. The origin of these spots is probably connected with 
the method of manufacturing these tubes which are tin- 
plated by plunging them into melted tin and then with- 
drawing them quickly. If the inside was not quite clean, 
it may easily happen that the tin will not adhere uniformly 
every where. 

ll. The Action of Sea Water on Different Materials.— 
Special experiments showed that oxide of copper and 
nickel resist even a prolonged action of sea water and 
atmospheric air, so that if it were possible to cover con- 
denser tubes with these materials, they would resist de- 
struction. Aluminium bronzes, however, which have 
been recommended by several authors, are attacked very 
strongly in a short time. : 

12, It seems strange that the corrosion is often quite of a 
local nature, while the metal near it seems to remain 
quite sound. In order to get an insight into these pro- 
cesses, a well-polished brass plate was cep up in a large 
~ tube, which contained dilute nitric acid. This 

iquid was constantly stirred by a glass propeller, worked 
by a hot-air motor, Though this solution remained quite 
homogeneous, yet the plate was not corroded evenly, but 
holes were formed with wedge-shaped edges. If we take 
into consideration that rg ome is a very relative 
notion, and that we call a plate homogeneous, when 
viewed with the naked eye, which in reality is not homo- 
geneous at all, this result is not so surprising. . 

13. Protection of Copper and Brass Tubes by Zinc or 
Tron.—Through the results obtained I was led back to the 
researches of your famous countryman, Sir Humphry 
Davy, who described in the years 1824 and 1825. great 
many experiments about the protection by copper sheath- 
ing of ships against the corrosive action of sea water. 
His researches, of which ‘more recent technical literature 
has apparently taken no notice, led him to the result that 
the contact of copper sheathing with zinc or iron entirely 
prevented the evil. 

14. If a piece of copper or brass is exposed to the com- 
bined action of sea water and atmospheric air, corrosion 
occurs. If, however, under otherwise similar circum- 
stances, the copper (brass) is brought into contact with a 
very small piece of zinc or iron, the action of the sea water 
is entirely suppressed. It is not necessary at all that the 
copper or brass should be in direct contact with the zinc or 
iron. In order to = this, take two glass cylinders A 
and B (Fig. 3) filled up with sea water and connected by & 
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U-shaped tube C equally filled with the liquid. Into A we 
put a piece of copper or brass, and into B a very small 
piece of iron or zinc. Then the copper and zinc are con- 
nected by acopper wire. The brass remains quite bright, 
whilst the iron (or zinc) is dissolved. ‘ 

15. In order to note the influence of the electrical re- 
sistance of this combination upon the protective action 
of the zinc I used the apparatus shown in Fig. 4. Aand 
B are two flasks, which are connected by the glass tube 
SS S, filled up with sea water ; d, and d: are copper 
wires, hermetically fixed by means of sealing-wax into 
glass tubes in the rubber stoppers of the flasks. By 








P2 with a piece of zinc which is suspended in the 
sea, then S S S corresponds with the tubes connecting the 
condenser tubes with the sea—viz., the tubes supplying 
the sea water which is used for cooling. If, then, the zinc 
plate and the condenser tube are connected by a copper 
wire, we have a system like that which has been described 
in Fig. 4, where corrosion cannot occur. 

18. If the resistance between the two electrodes of 
Fig. 4 becomes too large, the protective action of the zinc 
disappears. This seems to point to the fact that the 
intensity of the electric current in the system is playing a 
part. By increasing the intensity of the electric current 
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attaching and starting an air pump, air flows in the flask 
A through the tube /, and through Z Z, A small 
piece of brass P, (copper) is now fixed to wire d,, and in 
the same mannera small piece of zinc in the flask B to 
the copper wire dz. When air is going through A, the 
corrosion of P; eccurs. However, if we bring beforehand 
m), and mz in contact by a metal wire, the corrosion is 
entirely suppressed, the brass (copper) remains bright, 
whilst the zine in B is corroded. If the electrical resist- 
ance of the water in the tube § S S is too large, the pro- 
tective action of the zinc disappears. 

16. By varying the length of the tube S S S we can find 
at what resistance the corrosion of the copper re-com- 
men 

17. If the bras; plate P, corresponds with the con- 
denser tubes in the condenser on board a ship, and 
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by means of an auxiliary battery, the protective action of 
the zinc is re-established. : : ; 

19. If m is brought into connection with the posi- 
tive pole of the battery, corrosion takes place imme- 
diately, as chlorine is evolved from the salt of the sea 
water ; if, however, the brass plate is in’ contact with a 
piece of zinc, this will be corroded, but the brass remains 
quite bright. This fact proves that if in the condenser 
tubes there should happen to be any electrolysis, &c. 
(which, of course, would produce chlorine), the presence 
of zinc would in this case also prevent the corrosion of 
the tubes. 

20. Direct electric currents, produced by leakages from 
dynamos on board, even if they are very small, may give 
rise to corrosion of the tubes in the manner described. 
The phenomenon will only be produced by this cause if 





the condenser tube is connected to the positive pole of 
the dynamo. 

21. Diegel* concludes from his researches in the same 
matter that zinc and iron will act as protectors, and this 
ye with Davy’s experiments wad those described in 

is paper. 

22. Asa result of the researches mentioned here, we 
recommend the following : 

aati A thick coating of tin on copper or brass 
tubes. 

(b) A cover of oxide of copper. It is not certain, 
however, that this remedy is capable of practical appli- 
cation. 

(c) A cover of nickel on the inside of the tubes. It 
would, however, be preferable to use nickel tubes instead 
of brass or copper. i 

(d) An electrical connection between the copper or 
brass tubes and the zinc or iron plates which are sus- 
pended in the sea. 

e) A continuous electrical current, accurately directed, 
going through the condenser tubes or through those parts 
of the ship which have to be protected against corrosion. 

(f) Insulation of the tubes from all parts of the elec- 
trical installation in which currents flow. 





Rotiine Stock ror THE Capg.—The Cape Government 
Railway Department has ordered 2095 trucks for the 
Cape Government railways; of these 1829 have arrived. 
The Department has also ord 139 locomotives, of 
which 72 have arrived. There has been a waste of rolling 
— upon the Cape Government lines in consequence of 

e war. 





Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas was very well maintained 
last year, all things considered. In 1900 the company had 
the benefitof a great and vege Dor demand occasioned by 
the Exhibition of that year; but the receipts of 1901 were, 
none the less, only 94,4127. below the 1 level, having 
amounted for the twelve months to 3,475,2867. Inter- 
national exhibitions were held at Paris in 1867, 1878, 1889, 
and 1900 ; the company’s sales of gas in those four years 
were as follows: 1867, 136,569,762 cubic metres ; 1878, 
211,949,517 cubic metres ; 1889, 312,258,070 cubic metres ; 
and 1900, 349,913,618 cubic metres. The progress made 
in 1900, as compared with 1899, was thus the slowest on 
record, but still there was progress. The more recent 
experiences of the company reflect, however, the influence 
of electric light competition. In the course of last year 
the canalisation or piping was in by 108 miles. 
The whole canalisation effected by the company was 
accordingly increased at the close of 1901 to 1575 miles, 
of which 10384 miles were in Paris agg ae J so-called, and 
the remainder in the banliew. The further expenditure 
bgt | the company on capital account last year was 


Tue INSTITUTION or Orvit, ENGINEERS.—MERTING OF 
STUDENTS.—Abt a meeting of the students of the Institu- 
tion of Civil Engineers, held on Friday evening, the 18th 
inst., Mr. W. T. Foxlee in the Chair, a eow: on ‘*The 
Erewash Valley Widening and Toton Sidings” was read 
Mr. H, C. M. Austen, Stud. Inst. C.E. The following is 
an abstract of the paper: The Erewash Valley widening, 
on the Midland Railway Company’s system, extends from 
Clay Cross to Trent, and oud Aang of construction that 

rtion of the line was'divided into three sections—namely, 

1) Clay Cross to Doehill ; (2) Doehill to a point near Pye 
Bridge; and (3) Codnor Park to Trent, the total length 
being about 20 miles. About a mile from Clay Cross 
some heavy earthworks were encountered, which are of 
special interest on account of the manner in whick the 
po quantity of water draining from a deep cutting was 
dealt with. On the Doehill-Pye Bridge section a tunnel 
843 ft. in length was constructed alongside the old one, 
and several bridges on the line are good examples of 
bridgework carried out in districts where coal settle- 
ments are continually taking place. At Codnor Park 
the railway tween two lofty retaining walls, 
which followed the 40-chain curve of the line at this 
point for a considerable distance, and were a source 
of some danger on account of the difficulty in signal- 
ling. These retaining walls have been demolished and 
slopes have been formed instead. On leaving Codnor 
Park the work of widening was of a much lighter nature, 
and a description is given of some of the more important 
bridgework in connection with it. Soon after passing 
Sandiacre Station, Toton sidings commence. These 
sidings receive and sorb all the heavy goods and mineral 
traffic which comes from the north and from the various 
collieries in the Erewash Valley itself. The old sidings 
were quite inadequate to deal with the traffic effectively, 
and a detailed account is given of their extension and 
conversion to the gravitation system. This was effected 
by the construction of new sidings on embankments with 
falling ients, so that the new rails might be connected 
to the old ones on reaching the low level. This arrange- 
ment was carried out with excellent results on both the 
y 4 ” and ‘‘down” sides of the main line at Toton, and 
both lots of sidings were made in conjunction with a 
new high-level loop line, which takes the traffic from and 
to the sidings independently of the main line and also 
avoids Trent Junction. In conclusion, the method of 
working the sidings is described, and the advantages of 
the improved and extended system over the old are dis- 
cussed. The reading of the paper was followed by a dis- 
cussion, in which Messrs. H. W. Standen, G. B. Powell, 
H. A. Bartlett, H. C. E. Newton, O. I. Macdermott, 
H. W. FitzSimons, K. E. Aitken, and R. E. V. Argyle, 
Studs. Inst. C.E., took part. 

* Marine Rundschau, November, 1898; Jahrgang 9, 

1485-1550, ; 
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BOILER EXPLOSION AT RUABON. 


A FORMAL investigation has been conducted at Wrex- 
ham by the Board of Trade, under the Boiler Explosions 
Act, relative to the explosion of a boiler which occu 
on November 25, at a slaughterhouse owned by Mr. T. E. 
Rogers, Hill-street, Rhos, Ruabon. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. G 
Fullerton Ball, consulting engineer. Mr. K. E. K. 
Gossh conducted the proceedings on behalf of the Board 
of e. 

From Mr. Gough’s opening statement it appeared that 
the boiler was of the cylindrical externally-fired type, 
with dished ends, It was very small, measuring only 
3 ft. in length by 1ft. 1lin. in diameter. The plates 
were originally ,*, in. thick. When and where the boiler 
had been made could not be ascertained, but it had been 
bought, apparently second-hand, in 1872 or 1873, by a Mr. 
Green, a pork butcher in Ruabon, from a farmer in 
Wales, the price being 15/. It was worked for some 
years at 40 1b. pressure, and in 1889 it was examined b: 
a foreman fitter, who had some of the brickwork in whic 
it was set removed so as to enable him to examine it 
more effectually. It was in fair condition, but as the 
fitter (letected slight corrosion, he advised a reduction in 
the p.esure of 10 Ib. In 1897 the owner died, and his 
son-in-‘aw sold the boiler, together with a small engine, 
for the sum of 5/. to Mr. Rogers, who had previously 
been ': his employ. Mr. Rogers did not call in any one 
to exa ine the boiler at the time of purchase, nor sub- 
sequently, as he seemed to think it unnecessary. A 
bricklayer was employed to set the boiler, and he used no 
tiles or fireclay, but simply mortar, for setting up the 
bricks, and where they came in contact with the boiler 
he shaped the bricks to fit to it. The boiler drove 
a sausage-making machine and a small chaff - cutter, 
and was used now and then at 15-lb. to 20-lb. pres- 
sure. It had been at rest for about twelve months, 
and on November 25 it was filled with water and the 
fire lit under it. Ab half-past five the gauge showed a 
pressure of 10 Ib., and at that point the boiler exploded, 
a portion of the shell, measuring 18 in. by 12 in., being 
blown out at the bottom, while the remaining part of the 
shell was fractured. The boiler was lifted from its seat 
and blown to a distance of 150 ft,, the brickwork in which 
it was set being destroyed. An adjoining wall was 
wrecked and a shed demolished, while Mr. Rogers, the 
owner, was severely scalded. The explosion was due to 
the lower portion of the shell me! so wasted by corrosion 
that there was practically no thickness of metal left. 
This corrosion was caused by water percolating through 
the brickwork in which the boiler was set. The boiler 
was utterly unfit to stand wb greyed of steam. 

Among the witnesses called by Mr. Gough was Mr. 
Rogers, who had recently recovered from his injuries, and 
who gave particulars of his purchase of the boiler. The 
bricklayer, when setting the boiler, did not ask for any 
tiles or fireclay. It had not occurred to him to have the 
boiler examined at any time while in his ion. 

Edward Roberts, bricklayer, spoke to fixing the boiler 
with bricks and mortar. He used no tiles, fireclay, or 
other material. 

By Mr. Howard Smith : It was usual to have a properly- 
shaped tile between the boiler and the brickwork ; but he 
did nob use one in this case as he thought the boiler was 
too small to require it. He did not use fireclay for the 
same reason. 

Mr. Howard Smith inquired whether witness did not 
think a small boiler would corrode as well as a big one? 


Witness replied he thought it would, but did not think | 7, 


of it at the time. 

Mr. E. J. Trowell, engineer-surveyor to the Board of 
Trade, said he had examined the boiler after the explosion. 
He found that the lower half of the shell was extensivel. 
wasted, so much so that the plate could be broken wit 
the fingers, or the fingers pushed through it. The boiler 
had been improperly set, and fire-tiles should have been 
used to the contour of the boiler, with a film of fireclay 
between them. Water bad percolated through the brick- 
work and set up the corrosion. The boiler, of course, 
was quite unfit for work. 

At the conclusion of the taking of evidence Mr. Gough 
submitted the following questions, on which judgment 
was required by the Board of Trade: 

1, Did Mr. Roberts set the boiler up in brickwork in a 
proper and workmanlike mauner ? 

2. Did Mr. Rogers take proper measures to ensure that 
the boiler was being worked under safe conditions ? 

3. Was the oe sere the neglect of Mr. T. E. 

rs and by the neglect of Mr, E. Roberts, or by the 
neglect of either of them? 

Mr. Howard Smith then rr judgment. The boiler, 
he said, had been examined by a competent person in 
1889, but not since, and it had not been set up in brick- 
work in a proper or workmanlike manner, although the 
bricklayer who had been employed by Mr. Rogers to set 
it was, in the opinion of the Court: competent and under- 
stood his duty. The explosion was caused by the neglect 
of Mr. Rogers in not having the boiler examined when 


he bought it, or during the four years it was in his posses- | th 


sion. He had pleaded ignorance as an excuse, but this 
the Court could not admit; for if the boiler had been 
examined at any time within the last two years, it would 
have been found, in the judgment of the Commissioners, 
to be quite unfit for work. Mr, was therefore 
to blame for the explosion. Mr. Roberts was also to 
blame. He was competent to set the boiler correctly, 
having been accustomed to do such work at collieries, 
where he used tiles and fireclay in the usual manner. He 
had fully admitted, during that inquiry, that in this 
instance he did not do his work properly. At first he 
said that, as the boiler was so small, = daa not think it 


necessary to adopt the ordinary precautions, but subse- 





uently he said he really did not pay much attention to 
the matter. His carelessness amounted to negligence, 
which conduced to the explosion, and the Court must 
therefore find him to blame. 

Mr. Gough applied that the Court should order Mr. 
Rogers and Mr. Roberts to pay a portion of the costs of 
the investigation. st A 

Mr. Howard Smith said the Commissioners recognised 


"| the fact that Mr. Rogers had been severely scalded, and, 


in consequence, unable to work for some weeks. He was 
liable for the expense of the repair of the party wall which 
had been blown down, and his own premises had been 
damaged. He had been seriously agi ed for his neglect, 
and, under the circumstances, the Court would relieve 
him of the payment of any portion of the costs. _ 

Mr. Roberts, however, was in a different position, and 
the Court would have to make such an order for costs 


against him as he could reasonably obey. He had told | by 


the Commissioners that he was in but poor circumstances, 
and that he had a family of eight children; and there 
was no reason for disbelieving his statements. The 
Court considered that 2/. was the largest amount that 
they could call on him to pay, and they would order him 
to pay that sum to the Board of Trade. They would 
recommend that time be allowed him, under the circum- 
— within which to comply with the order of the 
ourt, 








TRANS-SIBERIAN Raitway.—The revenue of the great 
Trans-Siberian line for 1902 is estimated at 16,210,500 
roubles. The expenses of the year are set down at 
17,006,172 roubles. At this rate the accounts of the 
twelve months will balance-off with a deficit of 795,672 
roubles. It is expected, however, that the great line will 
shortly become more productive. 


ELEcTRICITY FROM THE EpEN.—The North - Eastern 
Railway Company proposes to introduce electric power 
on an extensive fg for lighting its railway station and 
mineral sidings at Kirkby Stephen. The company’s line 
from Darlington crosses the Eden at a point where the 
river forms a foaming cataract known as Coopkarnal. 
The waterfall will be utilised to drive a turbine and dy- 
namo, the current being distributed to the various lights, 
motors, &c. The electric light will be supplied to the 
station offices, buildings, locomotive workshops, sheds, 
signal cabins and signal posts, while the cattle mounts, 
anew and engine turntable will be illuminated by arc 

mps on iron poles. An electric luggage lift capable of 
dealing with a weight of 1 ton is also to be fixed, and an 
electric motor is to be used for driving machinery in the 
workshops. A contract for the work has been entrusted 
to Messrs. Gilkes, Gilbert, and Co., of Kendal. 





CaTaLocurs.—The Dunn Manufacturing Company, of 
600-601, German National Bank Building, Pittsburg, 
have sent us a list of their extensible French braces, for 
use by sewer contractors and the like, to replace the struts 
used in supporting the sheeting lining the sides of a trench 
whilst being excavated.—A new price-list of new process 
hot-forged twist drills has just been issued by the Fair- 
banks Company, of 16, Great Eastern-street, H.C. 
Another catalogue received from the same company gives 
particulars of Lewis’s patent double steel slide-bar vices. 
—The Cryselco Company, Limited, of the Kempston 
Works, Bedford, have sent us a copy of their new price- 
list of motors and of electrical fittings and accessories. We 
have received from Messrs. C. A. Parsons and Co., of the 

eaton Works, ge sagas” by a copy of their new 
catalogue of steam turbines. This catalogue is prefaced 
by a series of notes on the steam turbine, in which it is 

aimed that, contrary to what is sometimes stated, the 
steam turbine maintains its high efficiency over years of 
working, and that the bearings are so lightly loaded that 
they often run for years without adjustment. It is further 
stated that after an experience of twelve years, no case 
has ever been met with of the blades being cut by the 
steam.—The United States Metallic Packing Company 
have sent us a volume containing reprints of testimonials 
received from different users of their packings. 





ARGENTINE RaItway Procress.— An amalgamation 
has taken place between the Buenos Ayres and Rosario 
and the Central Argentine Railway Companies. These 
are two important undertakings which have had a some- 
what chequered history. The Buenos Ayres and Rosario 
has never carried its ordinary stock dividend above 
4 per cent., and its distributions have sometimes been 
appreciably below that relatively moderate level. The 
Central Argentine has fared better as a rule. The 
gross revenue of the Buenos Ayres and Rosario last 

ear was 1,067,776/., showing an increase of 106,282/. 
The working expenses last year were 593,355/., show- 
ing an increase of 64,950/. The gross revenue ac- 
quired by the Central Argentine last year was 
1,420, 164/., showing an increase of 120,2127.; the workin 
expenses amoun to 708,6027., showing an increase o 
71,2171. At the close of last year the expenditure of 

e Central Argentine capital account had been carried 
to 12,521,015, while the capital expenditure of the 
Buenos Ayres and Rosario to the same date was 
11,769,814/, making an aggregate of 24,290,829. In 
spite of many drawbacks and ag ws Cy kagemner a 
the progress of the Argentine Republic has certainly 
been onwards during the last quarter of a century. This 
has been due to the great immigration into the Republic 
which has taken place from various European countries 
during that period. The new arrivals have been prin- 
cipally Italians and Spaniards. These races do not exactly 
make the best immigrants, but still they industrious and 
thrifty, so that Argentina has become an important 
quarter of the world. . 





LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 17th inst., the s.s. Mauritanie, built 
by Sir Raylton Dixon and Co., Limited, Cleveland 
Dockyard, Middlesbrough, to the order of Mr. John 
White, of London, for the Compagnie Mediterranés 
Manche, Paris, was taken out to sea for her official trials, 
under the command of Captain Labarbe. She is built to 
Lloyd’s highest class tbwo-deck rule, with poop bridge and 
forecastle, her principal dimensions being: Length, 
280 ft.; breadth, 39 ft. 6in.; depth moulded, 20 ft. 11 in, 
She has a deadweight carrying capacity of about 2800 tons 
on a light draught of water. Insulated chambers with a 
complete installation of refrigeration by Messrs. Has- 
lam, of Derby, for the conveyance of fruit and vegetables, 
have been fitted in a portion of the after hold, and in 
*oween decks. Triple-expansion engines have been fitted 

Messrs, George Clarke, Limited, cf Sunderland, sup- 
plied with steam by two large boilers working at 170 tb. 
pressure, 


On Thursday, the 17th inst., the fine new steel screw 
steamer Monadnock left the Tyne for her light trial trip. 
She has been built by Messrs. C. 8. Swan and Hunter, 
Limited, Wallsend-on-Tyne, to the order of Messrs. T. 
Hogan and Sons, New York, for their North Atlantic 
Steamship Company, Limited. The leading dimensions 
are: Length overall, 385 ft.; breadth, 51 ft. 24 in. ; and 
depth moulded, 28 ft. 44 in. The vessel will carry about 
7200 tons on a moderate draught of water. The main ma- 
chinery has been —— by the North-Eastern Marine En- 
gineerin acta imited, from their Northumberland 
Engine Works, Wallsend-on-Tyne, and consists of a set 
of triple-expansion engines, i cylinders 25 in., 42 in., 
and 68 in. in diameter respectively by 48 in. stroke, sup- 
plied with steam by three single-ended boilers at 180 ib. 
working pressure. The results of the trial gave a mean 
speed of 11 knots. 


On Thursday, the 17th inst., the new steamer Ben 
Cruachan, of the following principal dimensions: 336 ft. 
by 48 ft. by 24 ft. 3in., builo by Messrs. Ropner and Son, 
Stockton-on-Tees, made her official trial trip in the Tees 
Bay, when she averaged 104 knots. She then proceeded 
to the Tyne to load for Genoa. The vessel is designed to 
carry 5150 tons on Lloyd’s summer freeboard, and is 
fitted with double bottom for water-ballast on the cellular 
a fore and aft and in the after peak. She is 

tted with triple-expansion engines by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees. ‘The vessel has been 
built under the superintendence of Mr. T. A. Reed, of 
Cardiff and Newcastle, and her commander, Captain 
John Carr Hoy. 


A screw passenger steamer, named the Holland, and 
built for the Holland-America Line, of Rotterdam, has 
just been a by Messrs. Joseph T. Eltringham 
and Co., South Shields. Her dimensions are: Length, 
157 ft.; breadth, 28 ft.; depth, 13 ft. The main engines, 
which have been built by Mr. G. T. Grey, of South 
Shields, consist of two sets of triple-expansion engines, 
having cylinders 13 in., 21 in., and 35 in. in diameter by 
24 in. stroke, and supplied by two steel boilers, also 
built by Messrs. Eltringham, and designed for a working 
pressure of 180 Ib. eed square inch. During the trial trip 
the machinery worked perfectly, and considerably more 
than the guaranteed speed was obtained. 


The s.s. Peter Benoit, built to the order of Mr. F. 
Alexander, Antwerp, by Messrs. the Chantier Naval 
Anversois, Antwerp, has just undergone a very successful 
trial trip off Flushing. The vessel is 254 ft. long by 36 fb. 
broad by 19 ft. 2 in. deep, and has a deadweight carrying 
capacity of about 2000 tons. Triple-expansion engines 
have been supplied by the North-Eastern Marine Engi- 
neering Company, Limited, Northumberland Engine 
Works, Wallsend-on-Tyne, and fitted on board at Antwerp 
by the shipbuilders, the sizes of the cylinders being 19 in., 
31 in., and 51 in. in diameter by 33 in, stroke. They are 
—. with steam by two large boilers working at 
160 lb. pressure. 

















CrysTAL PALACE ENGINEERING ScHOOL.—The “‘ Wilson” 
2 wang for the best paper read before the Crystal 

‘alace Engineering Society a he present session has 
been awarded by the council to Mr. G. de Havilland for 
his paper on ‘‘ Motor Cars.” Other papers read during 
the session were ‘‘ Milling Machines,” by Mr. H. M 
Stephenson ; ‘‘ Ventilation,” by Mr. G. R. de Peyrecave; 
“Modern Locomotive Practice,” by Mr. IE. S. Pink; and 
‘“‘Modern English Battleships,” by Mr. C. 8. Dowell. 
The premium was presented to Mr. de Havilland by the 
Hon. Sir John Cockburn, K.C.M.G., late Agent-General 
for South Australia, on the occasion of the 88th distribu- 
tion of certificates at the above school on April 18. 





Tue Nortu German Lioyp.—The dividend of the 
North German Lloyd for 1901 has been fixed at 6 per cent., 
as compared with 84 per cent. distributed for 1900. The 
company’s profits last year amounted to 1,153,200/., as 
compared with 1,369,857. in 1900. These amounts were 
reduced to 958,750. and 1,228,940. respectively by 
charges for interest and general expenses. Capital was 
also written off out of revenue last year to the extent 
of 591,450/., as compared with 686,723/. in 1901. The 
balance finally available for dividend for 1901 was accord- 
ingly 367,250/., as compared with 516,4527. An allocation 
of 113,3007. was made to the reserve fund last year, as com- 
pared with 148,440/. in 1900. The dividend for last year 
absorbs 240,000/., as compared with 340,000/. absor by 
the dividend paid for 1900. After provision for sund 
other matters, a balance of 83507. was finally carri 
forward to the credit of 1902, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprnzep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 


The number of views given in the Speoitoation Drawwte ton Limi 


in each case; where none are mentioned, 
not illust 


Where inventions are communicated from abroad, the Names, 
&c., of the Communicators —— tn italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, a Buildings, Chancery-lane, W.C., at 
he a d 
advertisement of the tance of a Complete 
Me date stom ts, in each case, given after the abstract, unless the 
has been sealed, 


Patent when the date of sealing is given. 
Any person may, at any time within two months the date of 
the advertisement of the acceptance of a Complete 


ive notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 

AGRICULTURAL APPLIANCES. 

3007. J. Lowson, Grantham, Lincs. Truss and 
Sheaf Bladers. {3 Figs.) — 18, 1901.—This invention 
relates to straw trussers and sheaf-binding harvesters. In machines 
of this class as hitherto constructed it has been found neces- 
sary when adjusting the “needle” point backwards or forwards 
to either shorten or lengthen the connecting-rod. To obviate 


en Fig. 2. 


HP 
Fad 
=f-f 
this difficulty, according to this invention the needle is made 
in two parts, the hub being keyed to the spindle as heretofore, 
whilst the needle eye, though made in the usual way, has an 
arrang t for attaching it to an independent boss or hub 
keyed to the spindle. It is stated that the invention is of special 
aivantage in such machines as require two needles. (Accepi 
February 26, 1902.) 


ELECTRICAL APPARATUS. 
3438. C. J. Spencer, Bradford. Automatic Tram- 


way Time Register. (3 Figs.) February 18, 1901.—Appa- 
ratus according to this invention comprises means for automatic- 
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ally recording the time at which an electric impulse is received, 
and means for automatically transmitting such an impulse when 
a tram-car passes a certain point. A form of recorder is described 
and illustrated. (Accepted February 26, 1902.) 


6043. F. G. Kleinsteuber, Berlin, Germany. 
Trolley-Wire Carrier. [6 Figs.) March 22, 1901.—This 
invention relates to trolley-wire fittings in which one metal body 
is firmly secured to and insulated from another metal body by 
means of a bolt covered with insulating material. According to 













this invention, and in order to prevent the insulating covering of 
the bolt from becoming worn or strained, it is armoured with a 
covering of metal which may in part be peevtaes with a fine screw 
thread or a bayonet fastening in order that the bolt-head may be 
secured into the outer housing. (Accepted February 26, 1902.) 


10,191. A. D’Arson Paris, and G. Vaugeois, 
Billencourt, France. torage - Battery Making. 





[14 Figs.) May 16, 1901.—(Convention date, December 27, 1900.)— 
Storage battery plates of ribbed formation are made according to 





this invention by the extrusion of heated metal through dies pre- 
ferably formed as screws or comprising steel laminz of two widths 
orlengtbs. The gills of the p may be at right angles or 
oblique. Plates uced in this manner are more homogeneous 
and of less readily oxidised surface formation than are cast elec- 
trodes or those which have been “ ploughed” out from solid 
sheet. (Accepted February 26, 1902.) 


15,517. The British Thomson-Houston Compony, 
Schenectady, N.Y., U.S.A.) 


ited, Lon: . 
Electric Controllers. (3 Figs.) July 31, 1901.—This inven- 
tion appears to relate chiefly to electric vehicles, and ite object 
is, inter alia, to provide for using a storage battery in of the 
resistance customarily employed in connection with a motor 
controller, and in such manner that the motor can be s by 
means of the battery current only, it being afterwards brought 
up to and maintained at normal by means of current taken 
from a line conductor and op to the electromotive force of 
the battery ; the arrangement being such that as soon as the 
trolley current is cut in, it not only serves to drive the motor, 
but to recharge the battery. Means are provided by which for 
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increased speed the battery may in sections be cut out of the 
charging circuit. In starting the car the battery is applied to 
the motor sectionally and through a series or series parallel 
connecting device. There are six claiming clauses, and in the last 
of these is broadly claimed ‘‘on a controller for connecting 
storage-battery sections with a motor, a plurality of everlapping 
contact segments and resistances between said segments.” 
Claim 2, not limited to vehicles, and perhaps of interest in re- 
ference to accumulator and trolley combination systems, is as 
follows ; ‘‘ The combination with an electric motor, of a storage 
battery, a charged conductor, and means for connecting the 


ted | battery with the motor, for connecting the conductor with the 


motor in opposition to the electromotive force of the battery, 
and for cutting out the battery.” (Accepted February 26, 1902.) 


GUNS AND EXPLOSIVES. 


25,418. W. Lloyd Wise, London. (Skodawerke, Aktien- 
eselischaft, Pilsen, Austria.) Firing Mechanism. [16 Figs.) 
ecember 12, 1901.—This invention relates to those means for 
firing guns in which, on pulling the trigger, the striker spring is 
first compressed and then released for the purpose of shootin 
forward the striker, and is automatically returned to its initi: 
tion after the trigger has been pulled, whether the charge has 
een fired or not, in order that the firing gear may, if desired, be 
again operated without its being awegreny: A to manipulate the 
breech-block. In firing gear according to this invention a cock- 
ing lever d to perated by the trigger acts upon the 
striker te mer and upon the striker, whose movement in the 
breech-block is guided. The cocking lever is influenced by a 
spring that bears against the back cover of the firing gear, and 


Fig.1. 
7 





ential 
r 




























: Ll , 


AAA Se j 
(a 










L\ 





“fe 










W Qe 
toa 


MiQAAQA{AYA 





is adapted to maintain it in position in the breech-block, and also 
to hold the striker ready for firing. When the trigger is pulled, 
the cocking lever first withdraws the striker compresses the 
two springs ; whereupon the striker is released, and is caused by 
means of its spring to move forwards. The second spring comes 
simultaneously into action and returns the released trigger to ite 
initial position, whereby the cocking lever and the striker are also 
returned to their original positions, so that the firing gear is again 
brought into position for use. To obviate risk of firing the gun 
when the breech-block is not completely closed, the trigger is a 
vided with a projection that can enter into a groove formed in a 
bolt that be rotated by a cam lever only when the 
breech-block is completely closed and the cam lever in position 
corresponding thereto. (Accepted February 26, 1902.) 


26,588. P. Mauser, Oberndorf, Germany. Rifle 
Magazines. [2 Figs.) December 30, 1901.—This invention 
relates to rifle magazine base-closing and spring feed devices, and 
is adaptable to the Mavser rifle having a magazine containing ten 
cartridges. In one arrangement the bottom shutter of the 








azine has one end of the feeding spring attached, the other 
end of the spring slidably engaging within a slot in the fe:din 
plate. The fixed‘end of the ing spring may be ‘attached 
1902), upper part of the base shutter. (Accepted February 26, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6028. N. G. Kimberley, New Southgate, Middlesex. 
Roller {4 Figs.] March 22, 1901.—A roller shaft 
bearing according to this invention com rises hollow paralleled 
rollers in connection with a cage comprising ‘‘ two or more series 











of hollow parallel rollers, each line of rolls consisting of two or 
more short rollers connected together by pins whose ends are 
fixed in end rings, an intermediate ring being provided between 
each length of rollers.” (Accepted February 26, 1902.) 


7705. R. B. Allison, Dartinghame, Kansas, U.S.A. 
Screw-Jacks. (4 Figs.) April 15, 1901.—This screw-jack hasa 
removable bushing for the screw, of antifriction metal and of con- 
siderable length. The rotatable head is adapted to turn on an 
annular ball bearing, and on a single centre-point, conveniently 





furnished by a ball situated at the base of that part of the rotatable 
head which is prolonged downwardly in the upper extension of 
the jack-screw. The centre point on a removable disc of 

steel, beneath which may be a sufficient thickness of packing 
on) Modifications are described. (Accepted February 26, 


MILLING AND SEPARATING MACHINERY. 


7765. J. W. MacFarlan Geagew. Foststep- 
[2 Figs.] April 16, 1901. —Thie nvention relates 


Bearings. 
the method of adjusting the elastic buffers in under-driven cen- 
trifugal machines, and is more icularly licable to that 
type of machine known as the “‘ Weston,” in which provision is 
made by the use of elastic buffers surrounding the footstep to 
rmit the load in the basket to rotate about ite centre of gravity, 
nstead of causing the spindle to run in fixed bearings. Hitherto 
it has been customary to adjust the buffers by means of a plate or 
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gland screwed or bolted down on the top of them. This method 
requires that a considerable part of the machine should be dis- 
mantled before adjustment can be made. The object of this 
invention is to obviate this difficulty, and to this end there is pro- 
vided an adjustable ring nut or gland, fitting into the footetep 
bracket, the hole in the riog nut or gland being large enough to 
allow for the oscillation of the step bush which carries the 
basket spindle. The adjustable ring nut or gland may be pressed 
downwards in contact with the upper side of the upper elastic 





buffer, or upwards in contact with the under side of the under 
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elastic buffer, whichever is the more convenient, but the mecha- 
nism for operating the ring nut or gland is arra to project 
below the ae ulley in such manner that the ring nut or 
gland in either o the above positions can be operated by mecha- 
nical means. (Accepted February 26, 1902.) 


MINING, METALLURGY, AND METAL 
WORKING. 


—¥" C. Hodkinson and G. age ieee Bue- 
or Rock-Boring Machines. 8. ‘ebruary 
Oi 1901.—This invention relates to rock and coal-boring ma- 

es, and has for ite object to dispense with the heavy iron 
stand now used for supporting the machine, and to substitute 
simpler and ch m theref A ding to the invention 
there is employed a two-armed hook somewhat similar in shape 
to a stirrup and haviug at the bridge or bend, where the two 
arms meet and join, a claw or projection. The hook is bent into 
such a curve that the claw can engage with a supporting prop on 


Fig.t. Fig.2.  Fig.3. =e 

>t 

one side and allow the hooks to come opposite upon the other 
side so as properly to support the machine. To give increased 
strength and to prevent distortion the arms may be joined by a 
cross-bar ; and whilst preferring the hooks to be of n forma- 
tions in order to allow more ready attachment of the support to 
the machine over whose bolt-nuts the hooks fit, they may, 
however, be cl - In using the device a wooden prop is ar- 
a “slightly at an angle with the passage,” the claw 
made to engage with that side of the prop nearest the boring, so 


that the greater the thrust of the machine the more the claw 
takes into the prop. (Accepted February 26, 1902.) 


RAILWAYS AND TRAMWAYS. 


Engineering Company, -'t mited, » Nottm ingham. 
ee im ° o 

Tramway Guard-Rail. (2 Figs.) July 4, 1901.—In order 
to minimise the danger of flange-wheeled railway vehicles leaving 
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the rails, which they sometimes do by reason of the flanges 
“ mounting,” the guard rail is made with a turned-over portion 
on the upetanding part, overlapped upon and raised a sufficient 
distance above the rail-head to accomplish the object desired. 
(Accepted February 26, 1902.) 

6482. D. MoGill, pirminghom. Tramway Track. 
[8 Figs.) March 28, 1901.—One form of the permanent way for 
trams according to this invention comprises in place of each 
single rail as hitherto used two strips of metal and a strip of wood. 
One strip of metal may be a rail double-headed on one side and 
without ve or flange, and the other strip of metal a rail consti- 
tituting the flange. The metal strips are laid in a well-fitting series 
of chairs or a concrete bed, and the wooden strip is firmly driven 
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into the pe of the ae area the _ nage te 4 , the 
upper part of the space serving as the groove for the wheel flange. 

soon as the wood has swelled with moisture, the rails ah 
rigidly held in place. Should it be desired to remove the rails or 
either of them for reversing the rail-head or for other reasons, 
this can be done without ing up the road-bed ye pri t 
the wooden strip which separates the rails. (Accepted Feb- 
ruary 26, 1902.) 


SHIPS AND NAUTICAL APPLIANCES, 
5003. B. J. Conoley, London. Rat-Guard. [2 Figs.) 
March 9, 1901.—A device to p‘event rats from passing to or from 


fy. 1.— 





ships along the mooring ropes, and especially di ed for use 
a al there is likelihood of conveyance of bubonic infection by 
rats, according to this invention comprises a diaphragm, 

ably conical, having a central hole, a slit extending from the 


slit together, and means for attaching the whole device to a 
rope. The edges of the slit may close by reason of the resilience 
of the diaphragm ; but in one arrangement illustrated, and 
which lugs are added in the neighbourhood of the edge of the 
hole to allow of the device being toa = the edges are 
secured by a removable pin which passes through hinge-like 
bearings. (Accepted February 26, 1902.) 


TEXTILE MACHINERY. 


$807. W. McGee, Paisley, Renfrew. Yarn-Balling 
Machines. [2 Figs.) February 22, 1901. — This invention 
relates to the means employed in yarn-balling machines for 
applying a ticket to each ball of yarn. Upon a pivoted rod 
extending longitudinally of the thread - | machine is 
mounted a series of fingers, one for each th spindle, and 
each having a opring clip at its outer end. The spring cli 
consists of two blades of steel or other spring metal secu 
to the finger at their inner ends and bearing lightly upon each 
other at their outer ends, the tickets being inserted between 
the outer ends of these clips by the operator during the time the 


LSS 








arn or thread is being wound. When the yarn or thread has 
sm wound upon the spindle to a predetermined extent, the 
pivoted rod on which the fingers are secured is operated by 
means of a hand lever, or automatically, so as to turn these 
fingers in order that the spring clips at their outer ends may 
bring the tickets over the upper ends of the spindles or of the 
balls of yarn or thread, the fingers remaining in this position 
until a few coils of yarn or thread have been wound over each of 
the said tickets to secure it within the ball. The fingers are then 
brought back to their original position, the spring clips which 
lightly hold the tickets being thereby disengaged from the 
tickets. (Accepted February 19, 1902.) 


8070. W. Rintoul and A. S. MacPherson, Leeds, 
Yorks. Flyers. [1 ng .] April 19, 1901.—This invention 
provides a method of ai ing flyers to spindles of spinning or 
twisting frames. The usual attachment of flyers to spindles is by 
means of a parallel screw, the flyer head being screw-ta to 
form a nut which tightens against a shoulder on the spindle, but 
the screw on the spindle, in course of time, mes worn from 
frequent use in putting on and taking off the flyers, and the 
shoulder of the spindle also becomes worn in such a manner as 
not to be — square with the blade of spindle, the result being 
that the flyer, when screwed down, has its legs thrown out of 
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lel with the spindle blade, and thus is out of balance, and 
consequently liable to cause vibration when driven at high 8. 
According to this invention, the screwed part of the spindle to 
is made conical or tapered, the cone springing from the full 
diameter of the spindle blade and the head of the flyer being 
bored, and having a screw cut to md with that on the 
indie. The thread of the tapered screw constitutes a seat for 
@ flyer, and is so proportioned that the flyer will have to make 
but few turns on the spindle before attaining its seat. It is 
stated that wear is minimised and the screwed spindle top is 
rendered much stronger when made according to this invention. 
(Accepted February 26, 1902.) 
5625. E. and 8S. Tweedale and J. Smalley, Castl 
Lancs. Lifting Motions. [2 Figs.) March 18, 1901.— 
This invention relates to means for a the lifting levers 
and — which carry the lifter rail in ring spinning and 
doubling machines. Heretofore the adjustment has been effected 


by means of a change of position or setting of the “‘ boot ” on the 
foot of the poker. According to this invention, the boot is made 
fast to or integral with the poker, and the Hitting lever which 
supports and operates the poker and lifter rail is composed of 
two parts. Cast to the lifting-lever shaft is a short arm, through 
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(S625) 
the outer end of which is passed a stud, and about midway 
between the lifting-lever shaft and the end of the arm referred to 


central hole to the periphery, means for securing the edges of the | is a lug orstop-piece. The stud just referred to carries the lifting 





lever, the inner end of the latter having a er which i 
the stop-piece, and through the finger is a ty de provided with 


in |alock-nut. The screwed end of the set-screw bears on the under 


surface of the piece, and to secure accurate adjustment of 
on at ae ig necessary is to turn the set-screw until the 
ifting lever is raised or | d to the required angle, and then 
by the lock-nut to fasten the setscrew. (Accepted March 5, 1902. 


MISCELLANEOUS. 
3865. Vereinigte Karnmerichsche Werke Aktien 
Ma- 


Berlin, Germany. Paper Outing 
chines. [2 Figs.] February 22, 1901.—This invention relates to 
the adjustable gauges of r-cutting machines, and has for its 
object to provide means wheres the position of the paper pile 
or piles may be accurately . According to this inven- 
tion the gauge is formed of several members adapted to be set in 
advance of one another, thus rendering it possible to simul- 
taneously cut or trim several paper piles of unequal length and 
width, so as to obviate the necessity for re-adjustment of the 
gauge for each pile of different size. The ga and also the 
platen may advantageously be formed with separate webs or teeth, 
so that after the proper adjustment of the parts of the gauge 
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small strips may be cut. The adjustable gauge comprises a 
number of separate parts or members adapted to be set in advance 
of each other in the direction of travel, and is adapted to be firmly 
secured to the table by an adjustable screw or the like, so that by 
properly adjusting the members of the gauge different lengths of 
paper or strip may be cut side by side. The gauge may be formed 
with webs or teeth which come against the edge of the paper pile or 
piles. By similarly forming the platen with webs or teeth, the 
gauge, when adjusted, can be used for cutting small strips. By 
removing the lower or base plate of the platen ordinarily used the 
gauge can enter between the webs of the platen and thus enable 
very narrow strips to be cut. (Accepted February 19, 1902.) 
3425. D. Wilkinson, Dines Powis, Glamorgan. 
Box Lids. (3 Figs.) February 18, 1901.—A lid suitable for 
floor or road boxes, such as are used for containing gas or water 
taps, is according to this invention hinged upon a body having a 
rectangular surface, and in such a manner that it is necessary to 























lift the lid at the hinge end before it can be opened or shut. In 
one arrangement the hinge parts and the portions of the box 

ainst which the lid rests when open or shut are so shaped and 
disposed that the lid is not supported in either position wholly by 
the hinge. (Accepted February 26, 1902.) 


6362. Sir G. H. Chubb, H. W. Chubb, and J. E. 
Chubb, London; and F.{J. Butter, Wolverhampton. 
Safes. [11 Figs.) March 26, 1901.—This invention has refer- 
ence to the construction of the outer bodies of safes and to the 
arrangement of the internal fittings thereof. The two sides and 
the back of the safe are formed of a single plate, or of a number 
of plates connected together, bent with rounded angles. The 
two ends of this plate may be turned at the front and connected 
to the door-frame of the safe. The top and oottom of the body 
of the safe are each formed of a single plate, the four edges of 
which are turned down so as to form rounded edges to correspond 
with the edges of the sides, back, and front. At the eight outer 
corners of the safe the adjacent edges are cut away and trimmed 
to bed neatly on to the flanges or lower surfaces of special strong 
corner castings or forgings, the upper surfaces of which coincide 
with the outer surfaces of the before-mentioned plates so as to 
form continuous and substantial corners; while the flanges or 
lower surfaces thereof afford means whereby the adjacent edges 
of the plates may be connected to the corner castings or forgings. 
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In order that the shelves or other fitti: may be varied in posi- 
tion, the lining of the safe is furnished with holes or recesses, 
prevented from communicating with the “proofing” space by & 
strip of métal at the back of the lining in the line of each row of 
holes or recesses. A number of small metal plates, each pro- 
vided with a single pin or projection on the outer side and two 
jing or projections on the inner side, and to fit by these 
wo pins into two of the before-mentioned les or recesses, 
—— by means of the single pins on their outer sides the 
shelves or drawer-casings, which are prevented from being drawn 
out or displaced by means of notches or stops. The shelves and 
wer-casings are furnished with rows of holes ada to 
receive studs having nicked which studs may be p in 
any desired holes, and the v: partitions slid into place and 
retained therein by their engagement at their top and bottom 
edges with the nicksin the heads of the studs. In order to afford 
increased range of adjustment, the pin or projection on the outer 
side of each of the supporting plates is so arranged in relation to 
the two pins or projections on the inner side thereof, that by 
reversing the end for end the position of such outer pin 
shall be varied to the extent of one-half only of the pitch of the 
= or recesses in the lining of the safe. (Accepted March 5, 
1902. 
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LAUNCH OF THE SELF-DOCKING FLOATING DOCK FOR BERMUDA. 











(For Description, see Page 572.) 




















THE EVOLUTION OF SMOKELESS 
POWDER AND OTHER HIGH EX- 
PLOSIVES. 


Common black powder, which is a mixture of nitre, 
sulphur, and charcoal, held its own against all 
other explosives as a propellant to be used in guns, 
and a bursting charge for shells, for several 
hundred years. It was simple, cheap, and easily 
made, and did not deteriorate with keeping, and it 
was quite strong enough for the guns which it was 
possible to make at thattime. When black powder 
is ignited, the oxygen which forms a part of the 
nitre becomes disassociated from the potash, and 
combines with both the sulphur and the charcoal. 
The sulphurous acid so formed in its turn combines 
with the potash which has been liberated, forming 
sulphate of potash, which appears in the air as a 
dense smoke. 

When artillerists had arrived at the end of their 
tether, as far as black powder was concerned, they 
naturally sought something that would be stronger. 
Moreover, rapid-firing guns demanded that a 
powder should be found which was free from 
smoke. Gun-cotton in a compressed state, or in 
twisted cords, had been used to some extent, but 
had produced uneven results, and proved very 
unsatisfactory generally. However, a semi-smoke- 
less powder was evolved which had gun-cotton for 
its basis, and which was extensively used in shot 
guns. This powder, however, was never very suit- 
able for use in rifles. 

When the Maxim gun first made its appearance, 
the amount of smoke which it evolved became 
very conspicuous. It was said at the time that 
one Maxim gun could pile up a cloud of smoke as 
big as St. Paul’s in a few minutes. It therefore 
became obvious that if this gun were to go into use, 
it would be necessary to have something that would 
not produce this immense cloud of smoke, and very 
curiously the first smokeless powder suitable for 
use in rifles that seems to have been made was the 
result of experiments which were conducted for a 
totally different purpose. 

In 1885 Mr. (now Sir) Hiram Maxim was called 
upon to design a large gun for throwing aerial 
torpedoes, 20 in. in diameter. Certain engineers 
and artillerists at the time were of the opinion that 
the Whitehead torpedo was nothing like so effective 
as had been ag en and Sir Hiram was asked to 
design a gun that would throw a torpedo through 
the air instead of propelling it through the water. 








Fie. 11. 

It was proposed to use compressed gun-cotton or 
some species of modified blasting gelatine for the 
purpose. A model gun was made, 4 in. bore, and 
experiments with high explosives were conducted 
in Scotland, under Sir Hiram Maxim’s directions. 
Mr. MacRoberts, who then had charge of Nobel’s 
Dynamite Works at Ardrossan, Scotland, became 
Sir Hiram’s assistant and adviser. It was proposed 
to modify blasting gelatine by ae a large; per- 
centage of cotton, at the same time depriving it of 
its air bubbles, and a machine was made for squirt- 
ing the tough mixture, thus formed, through holes, 
and making it into cords in order to remove the 
air, Mr. Roberts claimed at that time that 
any degree of slow burning might be obtained by 
mixing a larger percentage of gun-cotton with the 
nitro-glycerine. The apparatus employed was the 
subject of a patent (see Patent No. 2628, February 
19, 1887). 

Mr. MacRoberts made with this material cords 
of smokeless powder of the exact diameter and 
a of the cordite of the present day, and 
claimed that this was all that was required for 
a smokeless powder. However, there was a 
tremendous prejudice against nitro-glycerine at the 
time, and Sir Hiram Maxim did not dare to present 
this material as a smokeless powder. 

In 1888 Nobel took out his ballistite patent. 
This powder consisted of 60 per cent. of soluble 
nitro-cotton and 40 per cent. of nitro-glycerine. 
At the same time, and before Nobel’s patents had 
been issued, Sir Hiram Maxim also commenced 
experiments with a view of making a powder 
which could not be objected to on account of its 
containing nitro-glycerine, and we find that his 
first powder, made and patented in 1888, consisted 
of pure nitro-cellulose modified in various ways. 
At that time Sir Hiram was informed that no 
powder would be looked at by the Government 
that contained a trace of nitro-glycerine. However, 
as his experiments went on, it appears that he 
practically returned to the old powder which had 
been made in Scotland in 1886 and 1887, for we 
find in his patents (No. 16,213, November 8, 1888, 
and No. 4477, March 14, 1889), mixtures of nitro- 
glycerine and gun-cotton described. We further 
find that he used paraffin wax, and other hydro- 
carbons, as well as castor oil, in modifying his 
powders. 

Fourteen days after Sir Hiram Maxim had filed 
his patent on a — consisting of nitro-glycerine, 
gun-cotton, and oil, Sir Frederick Abel and Pro- 


fessor Dewar filed a patent on substantially the 


same thing. pr .R¥ 
- The next development in the powder question 
was when Nobel brought a suit against the Govern- 
ment for infringement of his 1888 patent. Nobel 


claimed that notwithstanding that his specification 
called for a soluble nitrated cotton, there was in 
reality true gun-cotton in it, and consequently the 
Government in making a compound of nitro- 
glycerine and true gun-cotton had infringed his 
patent. But in the trial it was conclusively shown 
that in none of Nobel’s patents—neither in the 
nitro-gelatine patent of 1875 nor in the smokeless 
powder patent of 1888—had he used or described 
gun-cotton ; but had always warned people off the 
use of this material, and therefore his patents were 
for the soluble kind of cotton, which was not gun- 
cotton atall. The true definition of gun-cotton, 
as distinct from collodion cotton, was never deter- 
mined until this trial, ———. @ good deal of 
the writing and correspondence that took place 
before this daté proved rather confusing. The 
decision went against Nobel. 

The next step was when Sir Hiram Maxim sued 
the Government for infringement of his patent— 
the one in which true gun-cotton was called for. 
It was believed at the time that the Government, 
in order to beat Nobel, had made an easy victory 
for Sir Hiram. Sir Hiram’s patent called for about 
15 per cent. of nitro-glycerine, although he had 
actually made powders containing all percentages 
from 60 per cent. down to only 1 per cent. of nitro- 
glycerine, and had sent a great number of samples 
containing 25 per cent. of nitro-glycerine all over 
the world. Sir Hiram’s patent was fora powder 
consisting of nitro-glycerine and gun-cotton modi- 
fied with a suitable oil. The Government admitted 
the validity of the patents, and Sir Richard Webster 
and His Lordship the Judge both explicitly stated 
that Sir Hiram Maxim was the first man in the 
world to make a gunpowder of nitro-glycerine and 
gun-cotton. This was shown in the Nobel case as 
well as in the Maxim case, but they claimed that 
as the Government powder had more than 50 per 
cent. of nitro-glycerine in it, it was essentially a 
nitro-glycerine powder ; while as Maxim’s powder 
contained less than 60 per cent., it was essentially 
a gun-cotton powder. Moreover, the Government 
claimed that they did not use an oil in their powder, 
but rather mineral jelly, which was in reality 
cylinder oil, but which was described by them as 





a hydrocarbon, and therefore the patent, although 
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valid, had not been infringed by the Government. 
This decision caused a great deal of adverse criti- 
cism at the time, and it was generally conceded 
that Sir Hiram Maxim was the original inventor of 
smokeless powder. 

It is interesting to note that at this trial, although 
every patent ever granted to anyone in the world 
relating in the least to the subject was thoroughly 
gone into, the name of no American, except that of 
Sir Hiram Maxim, was even mentioned as ever 
having contributed anything to the art of making 
smokeless powder. 

The English Government powder (cordite) is 
formed into threads for small arms, and into rods 
of considerable size for artillery, presenting an 
appearance identical with the original powder made 
by Sir Hiram Maxim and Mr. MacRoberts in Scot- 
land in 1886-7. 

In the action of Maxim against the Government 
Sir Hiram Maxim was cross-examined, and in 
cross-examination stoutly maintained that he had 
kept down the quantity of nitro-glycerine in his 
powder because he had found from actual experi- 
ment that the proportions in the British cordite 
were not safe. He said that it had too much nitro- 
glycerine in it, that it would not keep, and, more- 
over, that it eroded the guns with very great 
rapidity. 

The first French smokeless powder made its 
appearance about 1887, and is said to have been an 
imperfectly nitrated form of gun-cotton which 
would not keep. It is also said that the first lots 
of this powder made and delivered were destroyed 
on account of its instability, and that the next 
smokeless powder made by the French was highly 
nitrated gun-cotton—that is, tri-nitro-cellulose— 
which was found to be sufficiently stable to be 
considered a reliable explosive to be used in small 
arms. 

On the Continent of Europe ‘‘ballistite,” as 
made by the Nobel Company, is still used by nearly 
all the important nations, with the exceptions of 
France and Germany, although the Germans have 
in the past used considerable quantities of ballistite. 
In Italy it is said that ballistite has done very well. 

It is interesting to note that although ballistite 
only contains 40 per cent. of nitro-glycerine as 
against 58 per cent. in the Government cordite, 
the erosion is about the same in both kinds. This 
is brought about by the use of vaseline in cordite. 
Although the percentage (5 per cent.) of vaseline 
is very small, nevertheless vaseline requires an 
immense amount of oxygen, and, consequently, 
when the powder explodes, this vaseline converts a 
considerable quantity of the carbon dioxide into 
carbon monoxide, so that the products of combus- 
tion from the two kinds of powder are almost 
identical. 

As far as erosion is concerned, it has been found 
that if the products of combustion are carbon 
dioxide, the erosion is much more violent and rapid 
than when the products of combustion are carbon 
monoxide. This is because carbon dioxide is much 
hotter than carbon monoxide ; in fact, it may be 
said that a pound of carbon dioxide has to be 
heated twice as hot as a pound of carbon monoxide 
in order to occupy the same space and to produce 
the same pressure. 

ree ms Professor Boys had experimented and 
had testified in the Maxim cordite case that the 
erosion was almost exactly in proportion to the 
amount of nitro-glycerine employed, the Govern- 
ment still adhered to their large 7 one ae and it 
was only after a large number of guns had been 
injured and some destroyed that they finally made 
= their minds to drop the percentage of nitro- 
glycerine to 30 per cent., so that the Government 
cordite explosive from this time is to contain only 
30 per cent. of nitro-glycerine, which is well within 
the limits of a gun-cotton powder. 

Smokeless powder was first made into cords in 
the winter of 1886-7 by Sir Hiram Maxim. Pure 
nitro-cellulose was first made into small cubes by 
the French about the same date, and into cords 
and cubes by the British Government in 1889-90. 

About two years later the Russians employed 
artillery powder in long ribbons. 


Suare oF PowpeEr. 


Experimenters soon ascertained that the shape of 
the powder was an important factor in the results 
obtained. It appears that Sir William Anderson 
was one of the first to take out a patent on making 
smokeless powder into tubes, but it does not 
appear that he made any. However, in 1890 and 





1891, Sir Hiram Maxim made various kinds of 
smokeless powder tubular in shape, and a quantity 
of this was taken to France and used in a 37-milli- 
metre (pom-pom) gun, where it did considerably 
better than the French powder. 

When smokeless powder is employed in the form 
of a sphere or a cube, the cube burns smaller in all 
directions ; consequently the surface on which the 
flame is operating is rapidly diminished in all 
directions. If, however, the powder is formed in 
long strips, the amount burning from the ends is 
immaterial ; consequently the reduction only takes 
place in one direction—that is, in the diameter of 
the cord, and therefore the reduction of the burn- 
ing surface is only half as rapid as it would be in 
cubes or spheres. When this same powder is spun 
into tubes or flat sheets, the burning surface prac- 
tically remains constant from first to last. In the 
case of a tube, if we do not take into account the 
length, which is immaterial, we shall find that the 

wder is burning smaller from the outside and 
localan from the inside ; consequently the approxi- 
mate area on which the flame works is constant. 

Sir Hiram Maxim patented powders of various 
forms, some of them having a considerable number of 
fine perforations running through the entire length 
of the sticks, but in order to allow the flame to 
enter it was necessary to cut these sticks so that 
they appeared in blocks only about 4 or 5 calibres in 
length. In this form of powder the actual burning 
surface could be increased instead of diminished. 
It was early ascertained that a wave action was set 
up in the chamber of the gun when smokeless 
powder was used in large charges, and in order to 

revent this, Sir Hiram Maxim patented powder 

ving perforations running through the entire 
length, But cut open at the sides so that the flame 
could enter from the side, and the sticks, being the 
whole length of the charge, prevented the wave 
action to a considerable extent. This patent 
appears to have been the first ever granted to any 
one on multiple perforations, although multiple 
perforations had been used in black powder many 
years before. 

Any one would naturally suppose that as the 
actual burning surface is increased instead of 
diminished, the multiple perforated variety of 
powder would be very effective, much more so than 
others, because it would maintain the pressure for 
a longer time ; and it was found by actual experi- 
ment that when multiple perforated powder was 
employed in old-fashioned guns, where the pressure 
was low and the projectile short, it produced results 
much better than any other form of smokeless 
powder. However, when this powder was employed 
in new guns, where the pressure was very high and 
the projectiles from 3} to 4 calibres long, it was 
found to be very erratic indeed. 

The first experiments in England demonstrated 
that when multiple perforated powder was em- 
ployed in about three-quarter charges, it did con- 
siderably better than three-quarter charges of 
powder in sticks ; but when any charge greater than 
a three-quarter charge was attempted, great un- 
evenness and erratic action took place, the pres- 
sures and velocities becoming very irregular ; and 
when very nearly a full charge was employed, the 
pressures suddenly mounted to about 25 tons per 
square inch, which was considered a very dangerous 
pressure. 

Powders are not always used at the same tem- 

rature. It very often occurs that the powder 
itself is at 100 deg. before it is loaded into the 
gun at all, and then if the gun has been out in the 
sun at all, and has also been fired a few times, the 
chamber may be considerably above 100 deg.; con- 
sequently it is always necessary to give powders 
what is called a ‘‘heat test,” and here again the 
ane variety behaves very badly 
in ‘ 


The Americans, who do not seem to be so critical 
as the English, were the first to experiment on a 
large scale with a multiple-perforated variety of 
powder. It did very well, in guns of low power, 
and also ina 10-in. gun with a three-quarter charge ; 
but when a full — was employed, the charge 
went off with the violence of dynamite, blew the 

into fragments, and, notwithstanding that the 
tachment were in a bomb-proof, the bomb-proof 
was destroyed, and the detachment killed or 
wounded. At that time it was believed that the 
compound, which was nitro-glycerine, gun-cotton, 
and soluble cotton, was to blame, and various 
articles were written to point out what the trouble 
was, and why it was that this powder behaved in 





such a peculiar manner. A quantity of the same 
kind of powder was sent to England, and tested by 
one of our leading artillerists. It produced very 
good results, until a three-quarter charge was em- 
ployed. When, however, fired in full charges, the 
action became very erratic and the pressure high 
and dangerous. In lecturing upon the powder, the 
“ Artillerist” said: ‘‘This is a very interesting 
powder, but it is apt to produce extraordinarily 
high pressures.” 

Although the Americans have ceased to use their 
nitro-glycerine compound, and are now using pure 
nitro-cellulose, still we learn that recently one of 
their 5-in. guns has been destroyed, and it is interest- 
ing to note that it was in a hot climate at the time 
of the accident, which would seem to point to the 
fact that the temperature of the gun had something 
to do with the bursting. Moreover, a considerable 
number of accidents have occurred with American 
artillery on board ship. In some cases 13-in. guns 
have had their rifling completely torn out, which is 
probably due in some measure to extremely high 
and violent pressures being unexpectedly set up in 
the chamber of the gun, which are so sudden and 
intense as to ignite the bursting charge of the shell 
by the shock. 

We propose now to show why it is that multiple- 
perforated powder is dangerous in use. When a 
charge of smokeless powder in the open is ignited, 
it burns slowly away. However, if several tons of 
it are piled up together, the rate of burning will 
constantly increase, and by the time half the pile 
has been consumed the rapidity will have increased 
up to the detonating point, when the remainder 
will go off with as much violence as dynamite. 
This was shown by what is known as the Plumstead 
Marshes experiment, where a large quantity of 
cordite was piled up and ignited in the open, the 
last half of it detonating, making a pit in the 
ground 15 ft. deep and 24 ft. in diameter, and 
causing a great amount of damage in the immediate 
vicinity. 

If a charge of smokeless powder were placed in 
the chamber of a large gun, and the projectile 
secured in position so that it could not move, the 
charge would commence by burning slowly; but 
as the pressure increased, the rapidity of the burn- 
ing would be increased, which would re-act upon 
the pressure, increasing the rate of burning still 
further. Thus one would re-act upon the other, 
and by the time that one-half of the charge had 
been consumed by this accelerated combustion, the 
remaining half would go off with all the violence of 
dynamite. 

Let us see now what it is that prevents this from 
happening every time a charge of smokeless powder 
is ignited in a large gun. When the charge is 
ignited, the pressure causes the projectile to move 
forward in the bore of the gun. This not only 
gives more room in the chamber, but at the same 
time a certain percentage of the heat is converted 
into dynamic energy. We also find that if the 
powder is in sticks or blocks, the burning surface 
is being constantly diminished. We therefore have 
two agencies—the heat operating upon the pressure, 
and the pressure upon the heat—which tend to 
accelerate the burning of the powder; and two 
agencies—the increase in the volume of the chamber 
and the reduction in the burning area—which tend 
to diminish the rate of burning ; and when powder 
is employed in blocks or solid sticks, the two 
agencies which operate to reduce the rate of burning 
are always sufficient to prevent the pressure from 
mounting to a dangerous point. When, however, 
powder is employed in multiple-perforated blocks, 
the burning surface increases, and we therefore 
have three agencies which tend to increase the rate 
of burning and the pressure, and only one which 
serves to reduceit. Is it any wonder, therefore, that 
the powder produces extraordinarily high pressures? 
A curious thing about it is that often hundreds 
of rounds may be fired without any manifestation 
of high pressure, when suddenly, without any rhyme 
or reason, a charge will go off like so much dynamite, 
and destroy the gun. Experiments with powders 
with only a single perforation, on the Continent, 
occasionally show the same phenomenon, but in 
less degree. Moreover, it has been found that the 
density of loading with multiple-perforated powder 
cannot be anything like so great as the density with 
solid sticks. As a whole, therefore, artillerists are 
of the opinion at the present moment that powder 
in solid sticks is the safest and best, everything 
considered. 

Recent developments in England have shown 
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that very good results can be obtained with a 
powder which is all gun-cotton, and contains no 
nitro-glycerine at all, and which seems to work 
equally well whether it is in the form of solid 
sticks or in tubes. 


Burstina CHARGES. 


Many years ago it was discovered that indigo 
could be nitrated, and that the product, instead of 
being blue, like indigo, was a very brilliant yellow. 
This new chemical was called picric acid, and was 
employed in the arts as a dyeing material for many 
years before it was known to be a high explosive. 
However, some twenty years ago a fire broke out in 
Manchester, at a place where a quantity of the 
material was stored in close proximity to some 
high explosives. The high explosives went off, 
and the picric acid seems to have followed suit. At 
any rate, the result was an explosion, the violence 
of which was perfectly astounding. No one at that 
time could account for the remarkable results, and 
it was assumed that the picric acid must have been 
set off by the explosion of the adjacent high ex- 
plosives. Investigation by the Home Office demon- 
strated that picric acid was one of the most violent 
explosives known. The French were the first to 
take advantage of this new discovery, and Eugene 
Turpin, a French chemist, commenced a series of 
experiments. He found that although picric acid 
was a very insensitive compound, and that it might 
be burnt in large quantities without any danger of 
exploding, yetif it was properly confined and set off 
with a strong detonator, it produced disruptive 
effects superior to dynamite—in fact, astonishing 
results. His next attempt was to employ this 
material as a bursting charge in projectiles ; but he 
found that the shock due to striking an armour- 
plate was sufticient to detonate the charge, so that 
the picric acid went off before it passed through 
the plate. He continued his experiments, how- 
ever, and found that by mixing a small percentage 
of thick petroleum oil with this material, its sensi- 
tiveness could be sufficiently reduced to enable it 
to be shot through armour-plates without exploding. 
He also found that it could not be exploded by 
placing it on an anvil and striking it with a sledge- 
hammer ; and the picric acid thus modified was ulti- 
mately taken up by the French Government, the 
material forming the basis of the melinite of to-day. 

When this remarkable explosive was first em- 
ployed by the French, the French officers were 
never tired of boasting of its efficiency and its 
safety, and it was their boasting, together with the 
purchase of a very large amount of carbolic acid in 
England, that led the British authorities to suspect 
that the new explosive, for which so much was 
claimed, must have picric acid as its basis. Picric 
acid, it should be understood, is not made from 
indigo at the present time, but, like a great many 
other high explosives, is made from nitrated coal- 
tar products. Chemically, it is known as ‘ tri- 
nitro-phenol.” The extraordinary results obtained 
in France led our own Experimental Committee of 
1888-9-90 to take up the subject. They found that 
pure picric acid would stand all the tests which the 
French had boasted about, except one. When 
placed on an anvil and struck with a sledge hammer, 
it went off. They found that if picric acid were 
placed in a receptacle and slowly heated, it would 
evaporate and pass off into the air without 
taking fire. However, if cold picric acid was 
dropped into the same receptacle at the same tem- 
perature, the sudden heating that it received 
caused it to go off every time. The discovery of 
this curious property led to very important results, 
for it showed that when picric acid was loaded into 
& projectile and shot against an armour-plate, the 
sudden compression of the air, &c., in the forward 
end of the shell was sufticient to raise the tempera- 
ture to a point at which the picric acid would be 
ignited and set off. 

The next step was to reduce its melting point, 
which was successfully accomplished by the addi- 
tion of a small percentage of dinitrol-benzol, a 
substance which is very similar to picric acid, but 
which melts much more easily. With this addition 
it was found quite impossible to heat the mix- 
ture up to the boiling point so quickly as to set 
it off. It would always melt before it exploded. 
This was a most important discovery. Our Ex- 
plosives Committee not only experimented with 
dinitro-benzol, but with a great number of other 


nitrated bodies, such as trinitro-toluene, trinitro- |” 


cresol, trinitro-manite, nitro-benzoline, naphtha- 


cotton, and nitro-glycerine, as well as with 
various kinds of oils and hydro-carbons. It was 
found, however, that dinitro-benzol, everything 
considered, was the best, and that the sensitive- 
ness could be modified still further-—in fact, to any 
desired extent—by the admixture of a very small 
quantity of vaseline.* 

When pure picric acid is loaded into an armour- 
piercing projectile, it will generally detonate by the 
time that the point of the projectile has entered the 
plate 3 in., although there have been cases where 
6-in. projectiles, charged with pure picric acid, have 
been fired through 5 in. of armour-plate. A good 
deal depends upon how the charge is loaded into the 
projectile, and also upon the presence of air bubbles, 
which are dangerous to the pure acid. If we mix 
only 1 per cent. of pure vaseline with picric acid, 
we shall find that its insensitiveness has been 
greatly increased, while the mixture of about 3 per 
cent. makes it almost impossible to detonate it by 
shock or blow. For armour-piercing projectiles a 
mixture of 

87 per cent. picric acid, 

10 per cent. dinitro-benzol, 

3 per cent. vaseline, 

is sufficiently insensitive to pass through almost 
anything without any danger of going off by shock. 
Of course the amount of these deterrents can be 
modified according to the velocity and length of the 
projectile. In small projectiles very little modifi- 
cation is necessary ; but in large projectiles, where 
the velocity is not only very high, but the length 
of the charge very great, the charge has to be very 
insensitive, otherwise it will go off. 

The fuze to be used with picric acid is an 
extremely important question. No matter how 
insensitive the charge may be made, there cer- 
tainly must be something about the fuze which 
will go off by shock ; and if the fuze goes off by 
shock when it strikes the plate, it will certainly 
set off the charge before the projectile has had 
time to penetrate the plate. A delayed action of 
about one-thousandth part of a second is therefore 
necessary, and it cannot be produced in pi ordinary 
way. It is quite out of the question to obtain any 
chemical compound that will give the necessary 
delayed action. Moreover, a highly sensitive com- 
pound, like fulminate of mercury, cannot be em- 
ployed safely. A premature explosion with black 
powder simply means a slight damage to the rifling 
of the arm ; but a premature explosion with picric 
acid means not only the destruction of the gun, but 
also of the lives of the detachment. It is therefore 
very obvious that it will not do to employ any fuze 
which, in case it should go off prematurely, will 
ignite the main bursting charge in the arm. The 
question of a safe delayed-action fuze was attacked 
as long ago as 1885 (Patent No. 6591, May 30, 
1885, and No. 17,252, December 15, 1887) by Sir 
Hiram Maxim, who got round the trouble in the 
following manner : 

He used a very strony fulminating charge placed 
at a considerable distance to the rearward of the 
projectile, and inclosed in a strong tube forming 
part of the projectile. This charge was so far 
removed from the main bursting charge that. a 
premature discharge ruptured the tube and went 
off harmlessly inside the gun chamber. However, 
when the projectile struck the target and was 
retarded, the detonating charge moved forward as 
relates to. the projectile, not only giving perfect 
safety, but at the same time the necessary delayed 
action, which would admit of the projectile passing 
through the plate. It will be understood that when 
the projectile struck the target, the fulminating 
charge entered the base of the projectile, and was 
sufficiently strong to open a communication from 
the inner tube to the bursting charge, thus igniting 
the main charge. This arrangement seems to be 
the only one with which any degree of safety has 
ever been obtained. 

There has been a great deal in the newspapers 
during the last year regarding experiments in the 
United States of America with picric-acid com- 
pounds. It was first said that the compound em- 
ployed was a secret. However, the material has 
been analysed, and has been found to be a mixture 
of picric acid, di-nitrol-benzol, and vaseline, and in 
this respect is identical with the original picric- 
acid compound—lyddite—made by our own Explo- 
sives Committee as long ago as 1889. 





+ The materials used for modifying picric acid in 
lyddite have been kept a profound secret until quite re- 





lene, dinitro-naphthalene, and also with nitrated 





cently. 


Various experimenters in the States seem to have 
submitted specimensof explosives, but the picric-acid 
compound made by a Captain Dunn, of the United 
States Army, proved to be the best, everything con- 
sidered. It is alleged that the results which have 
been obtained in the States are superior to anything 
that has been obtained in England ; for whereas in 
England the picric acid is said to explode on the 
surface, in the States Captain Dunn’s compound 
has successfully ed through a 12-in. plate, and 
exploded after having passed through. This is 
not due to anything new in the explosive, but 
altogether to the peculiar form of delayed-action 
fuze carried out on the original plan laid down 
by Sir Hiram Maxim in his patent, which plan 
has been worked out in the United States by 
Captain Dunn. The detonating charge is placed in 
such a position that it does not receive a shock at 
the instant that the projectile strikes, and only 
goes off when the projectile has been sufficiently 
slowed up to allow the fuse to overtake the projec- 
tile, and to come in contact with a point of resist- 
ance, or a detonating point, which in its turn bursts 
the tube and ignites the main charge. 

The success of the experiments in the States is 
due therefore to the delayed-action fuse made on a 
principle which has been well known in England 
for many years. 

The original English lyddite, which was modified 
with both di-nitro-benzol and vaseline, is a very 
remarkable explosive, and to the lay mind it 
appears to be nothing less than marvellous. It 
may be safely stirred up with a white-hot iron. If 
soar on an anvil and struck with a sledge 

ammer, it refuses to go off. It may be driven 
into a piece of tool steel without exploding. 
It may be thrown into a white-hot furnace with- 
out exploding. It may be boiled away in a sauce- 
pan and dissipated into the air without even 
taking fire. It may be melted in hot water 
and then cast into shells with the greatest ease, 
where it solidifies, forming a dense and compact 
mass. It may be mixed with black powder, 
and the black powder exploded, without even 
igniting the lyddite. If placed ona cold piece of 
iron, it may be set on fire with a white-hot iron, 
and will yet continue to burn so long as it is in 
contact with the hot iron, though so soon as the hot 
iron is removed, the flame will go out of itself. If 
loaded into a projectile, it tap he shot through an 
armour-plate without exploding. But that it pro- 
duces remarkable effects when it does explode is 
witnessed by the experiments of Sir Andrew Noble, 
who showed that a cast-iron projectile had been 
reduced by its action to an impalpable powder hay- 
ing the appearance of lamp-black. 

Picric acid forms the basis of a great many ‘* ites,” 
no less than thirty being shown in the English 
‘** Dictionary of Explosives,” and oraccount of its 
peculiar qualities it has shown itself to be a very 
potent instrument in the hands of charlatans for 
deceiving the uninitiated. It appears no less than 
marvellous that a high explosive can be manipulated 
with white-hot irons without exploding. 


LITERATURE, 


The Encyclopedia Britannica. Vol. XXV. Adam and 
Charles Black, Edinburgh and London: The Times, 
Printing House-equare, London. 

THE publication to-day of the new volume of 
the Encyclopedia Britannica constituted an im- 
= event in literary and scientific circles. 

e new volume, though numbered xxv., is in 
reality the first volume of a supplement to the 
ninth edition of the Encyclopedia, and the latter, 
with this supplement, will form the tenth edition of 
the work. The enormous advances in geographical 
knowledge, physics, and mechanics have rendered 
many of the articles in the ninth edition inade- 
quate to represent the present state of emai 
though, as some of these were contributed by 
master minds, it would be inaccurate to charac- 
terise them as actually out of date, much of the 
matter being of permanent value; and, of course, 
in other departments of knowledge there has been 
no such advance as to necessitate any re-casting of 
the capital essays already published. It follows, 
therefore, that whilst the first volume of the ninth 
edition ran from ‘‘A” to ‘* Anatomy,” the new 
volume of —— containing rather fewer 
pages, concludes with ‘‘ Australia.” It is inte- 











as to compare certain of the articles dealing 
with the same subject in the two volumes, Thus, 
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in Volume I. of the ninth edition, the article on 
Africa concludes with the statement that the 
news of Livingstone’s death, on May 4, 1873, 
had just been confirmed; whilst the corre- 
sponding article in the supplement embodies the 
discoveries of all the many explorers which since 
that date have traversed the Dark Continent. 
A sketch map illustrates the effects of the 
different arrangements for the partition of Africa 
made of late years by the various powers, and 
included in the volume there is also a capital map 
of Central Africa. Amongst the more technical 
articles we note one on agricultural machinery. 
This, being written by a contributor from the 
United States, deals almost entirely with Ameri- 
can machinery, much of which is, of course, 
first class, both in design and manufacture ; but 
some of the machines illustrated, such as, for 
example, the baling press, seem less well de- 
vised than corresponding machines by British 
makers. The illustrations in this section appear 
to be reproduced from catalogue blocks, and are 
therefore somewhat indifferent. As a whole, how- 
ever, the article in question will well repay 
perusal, A point to be noted is the effort made 
to economise manual labour at the expense of the 
horses, which is largely characteristic of American 
agriculture. Another good article in the volume 
is that on Astronomy, for which the eminent Pro- 
fessor Simon Newcomb is responsible. Taken as a 
whole, it may safely be said that the volume under 
notice gives every promise that this series of supple- 
ments to the Encyclopedia will be of high value. 





Les Locomotives al’ Exposition de 1900. By F. Barsrer and 
R. GoprERNavx ; Paris, 1902. Vve. Ch. Dunod, Editeur, 
49, Quai des Grands-Augustins. [Price 30 francs. ] 
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the authors have grouped together the descriptions 
of the locomotives which were to be seen at the 
Paris Exhibition of 1900. The engines of various 
countries and of different systems are compared and 
fully illustrated. A set of 72 plates at the end of the 
volume shows outline engravings of different types ; 
a number of these engravings, however, are rather 
weak. The book, by its completeness, will be 
found very useful for reference by all railway engi- 
neers. It is divided into two parts, dealing with 
steam locomotives, and with electric locomotives and 
motor cars, many of which have been described at 
length in our preceding issues, and in our monthly 
supplement, TRACTION AND TRANSMISSION. 
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Tue German Iron Trape.—The condition of the 
German iron trade is considered to have improved, being 
sympathetically affected by the remarkable activity pre- 
vailing in American metallurgical industry ; at the same 
time, the new year has not opened particularly well for 
German ironmasters, the production of pig in January 
having been only 656,688 tons, as compared with 695,212 
tons in January. 1901, 658 512 tons in January, 1900, and 
657,621 tons in January, 1899. 
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THE DESIGN AND CONSTRUCTION OF 
RAILWAY CARRIAGES IN INDIA.* 
By ©. F. Bamrorp, Assoc. M. Inst. C.E. 

(Concluded from page 532.) 

Wits regard to tyres and fastenings, a committee 
of locomotive and carriage superintendents in 1894 
recommended as standards for the 5-ft. 6-in. gauge 
the rim and rolled tyre with ring fastenings, as 
adopted by the Indian Southern Railway (see 
Fig. 84), the rim and tyre with stud fastenings, 
as used on the East Indian Railway (see Fig. 85). 

For the metre gauge it was recommended as 
standard for rim and rolled tyre with stud fasten- 
ings, as shown on Fig. 86, and for ring fastenings, 
as shown on Fig. 87. 

With regard to spokes, it has been found that the 
open or ‘‘ Kirtley ” spoke has proved very efficient 
and given general satisfaction. There is nothing 
against solid-spoked wheels except their compara- 
tively high price. The disc wheels are in the ex- 
perimental stage in India, and at present their high 
price is against their general introduction. 

As regards any combined construction of wood 
and iron, it has been found that such a system is 
not suited to the variable climate of India gene- 
rally, but may be adopted in special cases where 
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the local conditions are favourable. With regard to 
the minimum thickness of worn tyres, the Govern- 
ment of India laid down in their circular (No. 5 
Railway, dated July 4, 1894) that the following 
dimensions must be adhered to for the 5-ft. 6-in. 
and metre gauges : 

Gau 


5 Ft. 6 In” Motes, 
Minimum thickness on tread for 
tyre for passenger stock when 
worn... ie a! a 1} in. 1 in. 
Minimum thickness on tread for 
goods stock when wern ae Te 0% 5, 
Some considerable discussion took place a few 
ears ago regarding the maximum width of vehicle, 
it being proposed that the full width of the moving 
dimension across the body should be 8 ft. 6 in. for 
the metre gauge, and worked without restriction 
from roof to floor level, as facilities would be afforded 
in the design of rolling stock for special purposes, 
by not restricting this dimension. et the result 
of this proposal the following rules were laid down: 

For the 5-ft. 6-in. gauge and metre gauge. 

1. From a height of 1 ft. above rail level to roof 
level a width of 10 ft. for 5-ft. 6-in. gauge and 
8 ft, 2 in. for metre gauge may be built up to with- 
out any restriction whatever, provided the condi- 
tions laid down regarding width over open doors 
are not exceeded. 

2. From floor level to roof level, isolated fittings, 
such as railings, door handles, open ventilator, &c., 
may be permitted to extend for a total width of 
10 ft. 6 in. for 5-ft. 6-in. gauge and 8 ft. 6 in. for 
metre gauge ; but that no solid obstruction, such as 
framing of vehicles, be allowed beyond 10 ft. for 
5-ft. 6-in. gauge and 8 ft, 2 in, for metre gauge. 








3. That continuous projections, such as sunshades 
or the eaves of roof, be allowed to extend for a total 
width of 10 ft. 6in. for 5-ft. 6-in. gauge and 
8 ft. 6in. for metre gauge, between a height of 
8 ft. 3in. and 11 ft. 6 in. for 5-ft. 6-in. gauge and 
between a height of 6 ft. 9 in. and 10 ft. 2 in. for 
metre gauge, and that the projecting window or 
caboose of a brake van be allowed for this width 
down to floor level. 

4, That side lamps and nothing else be allowed to 
project fora total width of 11 ft. for the 5-ft. 6-in. 
gauge and 9 ft. for the metre gauge. 

The subjoined diagrams, Figs. 88 and 89, show the 
moving dimension for each gauge. The Govern- 
ment of India also laid down in 1894 that the height 
of footboards above rail level should be xept to the 
following dimensions for the 5-ft. 6-in. gauge : 


Ft. In. 
Maximum nee sore rail level for af oa 
any passen atform eh ae 
pes hetght above rail level for BS Daas 
igh passenger platform noe ee 2 
Maximum height above rail level for 
low passenger platform ad ee : ae 
Minimum height for any passenger : 
platform ... bas ee oe ... Flush with 
rail level. 


Also the distance below floor level for carriage 
upper footboards should be 1 ft. 3 in., and lower 
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footboard 2 ft. 9 in. below floor level. The follow- 
ing dimensions are for the metre gauge : 
Fo. In. 
Maximum ou De rail level for ae 
any passen atform oon ¢oe 
Standard Sekt shove rail level for 
new passenger platform at important 


station ... eve aes ae bas 1 0 
Minimum height for any passenger 
platform... S66 ve eee ... Flush with 
rail level. 


The maximum height of floor level for the metre 
gauge above rail level the Government of India set 
down to be 3ft. 1 in. for any vehicle, unloaded, with 
2-ft. 4-in. wheels. 


Tae Causes or Farnure oF VaRNIsHES. By 
W. R. S. Jonezs. 


Next to the manipulation skill required to liquefy 
the resin and fuse the boiled oil, drier oil, and the 
turpentine with it, comes the proper incorporation 
of the driers. To permeate the mass of thick var- 
nish seems to require an excess of oxygen-yielding 
chemicals, such as litharge and manganese borate ; 
the varnish is then tanked, and after a period of 
active saponification takes place it is ripe for use. 
If the resin and oil are properly fused, the resin 
gives hardness and the oil toughness ; but if the 
driers are very much in excess, they continue, after 
being laid on, to consume the oil and ultimately to 
destroy it ; then the varnish disintegrates. Var- 
nish-makers are fully aware of this action, for one 
of them remarked: ‘‘If, after setting hard and 
tough, the drying could be arrested, excellent wear- 
ing properties would be attained.” Herein I think 
resides one important secret in producing an out- 
side varnish that will resist the extreme tempera- 
tures of Upper India. Maturity is, I believe, 
already hastened by mechanical means ; oxygen gas 
is now made a commercial commodity by the 














baryta process, and amongst its many applications 
in the arts is mentioned its capability of maturing 
spirits and wines in as many days as it previously 
took years. It is also claimed for it that the pas- 
sage of oxygen gas through varnish produces a like 
result. In reply to my suggestion to a varnish- 
maker to try this process, he informed me that he 
had found that the passage of pure oxygen rendered 
the varnish ‘‘fatty,” but that the infusion of 
diluted oxygen gas produced good results. 

The conclusions I have arrived at are : 

(a) That some of the varnishes supplied suit 
inside work where the up-country shade tempera- 
ture does not exceed 116 deg. Fahr. 

(b) That varnishes suitable for Burma and other 
hot climates should be quick and hard-drying. 

(c) That varnishes suitable for the Punjaub, 
Rajputana, and other extremely dry and hot 
climates, should be either stoved or of a special 
make, 

(d) That in order to secure the best wearing pro- 
erties, none but the hardest anime resins should 
e employed, and that we should sacrifice extreme 

paleness, and accept varnishes having the natural 
colours of the resins. 

(e) That the very best obtainable body varnish 
can be made and sold at a fair profit ‘at prices not 
exceeding 8s. per gallon, 
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THe Cost or Gas-Licutine on Raitway 
Carriaces. By E. S. Luarp. 
Carriage fittings to burn 48 hours e. & dd. 





for 1168 lights on 421 coaches ... 6,180 3 9 
Gas apparatus in duplicate for 1500 
lights each ... ae ae 6 3,000 0 0 
Six portable store holders ... 3 510 0 0 
Thirty sets cast-iron trap-boxes 
complete, with valves ... ... 97 10 0 
Twelve india-rubber hose 30 ft. 
long ... a as _ se 102 0 0 
4500 lineal feet of special high-pres- 
sure lead piping ... es 215 12 6 
10,105 6 3 
Freight, insurance, landing, &c., 
Bay ... i eA is .. 101013 9 
Total ... ca bee sis, Se. 0), 0 
Rs. 
Rs. 16 per 1/. sterling ...  ... 1,77, 656 
Erection of gas apparatus ... ; 6,000 
Fitting up 421 coaches ___... se 10,525 
Laying pipes, &c., at five stations 3,000 
Total ... Peer 1,97,381 
Interest and depreciation at 10 per 
cent. per annuum ... oe wae 19,738 
Pies per Light- 
Hour.* 
This for 1,767,780 light-hours per 
annum is equal to... se. ses 2.144 
Production of gas... Se pie 0.834. 
Distribution and labour in connec- 
tion, &c. peeet eto apne 0.520 
3.498 
(say 33 pies). 


* 192 pies = 1 rupee. 
Tar Cost or Gas-Ligutinc on Raitway 
Carriaces. By R. Pearce. 


The carriage fittings are estimated 
to cost, including fixing... ... 3,91,775 
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Rs. 
1,04,244 
Total ... a isa : 4,96,019 
(Exchange being taken at 1s. 44d.) 
As interest and depreciation are allowed on this 
at 12 per cent. per annum, the estimate may be 
compared with that of the Bombay, Baroda, and 


Central India Railway, with exchange taken at 
1s. 3d., and interest at 10 per cent. 


The Cost of Production of Gas only. 





The gas works’ plant, &c. ... 


Pies per Light- 
Hour. 
Interest, depreciation, and repair 
on carriage fittings zs a 1.47 
Interest, depreciation, and repair 
ongas plant... ai ees 0.39 
Interest, depreciation, and repair 
on buildings a ee ae 0.04 
Production of gas ... 1.55 
Establishment 0.04 
Total ... 3.49 





COMPULSORY PURCHASE BY LOCAL 
AUTHORITIES. 


By W. VALENTINE Batt. 


Tue astonishing development of the craze for 
municipalisation of tramways, which has been 
evinced in many towns all over the country, not un- 
naturally directs the attention of those interested in 
such undertakings to the legislation which has con- 
ferred this right of compulsory purchase upon the 
local authorities. Seeing that in recent years the 
horse has given place to a swifter and in some 
respects more costly means of propulsion in .the 
shape of electricity, one would have expected some 
moditiention of the existing powers of compulsory 
purchase. But no such change has been made. 
Content with an awkward effort to fit a square peg 
into a round hole, the Legislature has refused to 
make fresh provision for the compulsory purchase 
of electric tramway undertakings ; and the Tram- 
ways Act of 1870, which in this respect has not 
been wholly satisfactory to the proprietors of 
horse tramways, is now applied, with all its short- 
comings, to the compulsory purchase of more modern 
systems, except, of course, in cases where the 
special Act authorising the use of electricity 
contains a clause which varies the length of the 
period of compulsory purchase. 

Experience has shown that a period of 21 
years’ monopoly is insufficient to provide an ade- 
quate return upon the capital laid out in con- 
nection with a horse tramway system. It stands 
to reason that those who provide the capital for an 
electric tramway may lose considerably if they are 
bought up at the end of 21 years; for electrical 
machinery and plant not only wears out, but 
becomes obsolete in a comparatively short time. 
If it were provided that all the capital expended on 
the machinery and plant would be returned after 
due allowance for depreciation, tramway companies 
might have little to fear; but in the light of the 
decisions which we are about to consider, it is by 
no means certain that this is made the basis of 
assessment. Moreover, we are not aware of any 
cases in which an electric tramway system has 
been compulsorily purchased ; so that in laying 
down rules upon the subject, we must only be 
guided by the cases which have arisen from time 
to time in connection with the compulsory purchase 
of horse tramways. 

The full text of section 43 of the Tramways Act, 
1870, is as follows: ‘* Where the promoters of a 
tramway in any district are not the local authority, 
the local authority, if by resolution,"passed at a 
special meeting of the members constituting such 
local authority, they so decide, may within six 
months after the expiration of a period of 21 years 
from the time when such promoters were empowered 
to construct such tramway, and within six months 
after the expiration of every subsequent period of 
seven years, or within three months after any 
order made by the Board of Trade under either of 
the two next preceding sections, with the approval 
of the Board of Trade, by notice in writing require 
such promoters to sell, and thereupon such pro- 
moters shall sell to them their undertaking, or so 
much of the same as is within such district, upon 
terms of paying the ‘then value’ (exclusive of any 
dlowance for past or future profits of the under- 
taking, or any compensation for compulsory sale, or 
other considerotion whatsoever) of the tramway, and 


allands, buildings, works, materials, and plant of the 
promoters suitable to and used by them for the purposes 
of their undertaking within such district, such value 
to be, in case of difference, determined by an engineer 
or other fit person nominated as referee by the Board 
of Trade on the application of either party, and the 
expenses of the reference to be borne and paid as the 
referee directs, and when anysuch sale has been made, 
all the vights, powers, and authorities of such pro- 
moters previous to the making of such order in 
respect of the undertaking sold, shall be transferred 
to, vested in, and may be exercised by the authority 
to whom the same has been sold, in like manner as 
if such tramway was constructed by such authorit 
under the powers conferred upon them by a provi- 
sional order under this Act, and in reference to the 
same they shall be deemed to be the promoters.” 
The section then sets forth the regulations whereby 
the local authority is to act, &c., and continues : 
‘* Subject and according to the preceding provisions 
of this section, two or more local authorities may 
jointly purchase any undertaking, or so much of 
the same as is within their respective districts,” 

A number of interesting points arise in connec- 
tion with this section, the importance of which to 
‘*undertakers”” has been much enhanced in recent 
years. Among the points which arise, the following, 
with which we propose to deal in order, seem to 
be the most material : (a) The length of the 
period within which the right of compulsory pur- 
chase may be exercised ; (b) The meaning of the 
term ‘‘ undertaking ;” (c) The correct method of 
assessing the ‘‘then value”; (d) The question 
whether the section makes adequate provision for 
the development of an electric tramway system.over 
an area which includes the districts of several local 
authorities. 

(a) The Length of the Period within which the 
Power of Compulsory Purchase may be Exercised.— 
It has often been a subject of complaint that the 
period of 21 years is too short, having regard to 
the fact that at the conclusion of that period the 
local authority are empowered to buy up the tram- 
way company’s undertaking at old-iron prices, with- 
out any compensation whatever. If such period 
was too short in the case of a tramway. system 
where horse traction was in vogue, it is clear that 
a very much longer period should be allowed when 
the company has been put to the enormous expense 
of laying down a costly permanent way and trolley, 
wires, together with a power station. It is with 
this end in view that the length of the period is 
usually increased where special powers to change 
from ‘‘horse traction” to electricity are con- 
ferred by a special Act. In this conneetion 
it is significant to remark that the Legislature 
has made a concession of further time in the 
case of electric lighting installations. Thus, while 
the Electric Lighting Act of 1882 provided that 
the local authority might purchase an undertaking 
at cost price within 21 years (the clause being very 
similar to that set out above), the Act of 1888 ex- 
tended this period to 42 years. It is submitted 
that the same course might with equal justice be 
adopted in the case of tramways. 

(b) The Meaning of the Term ‘‘ Undertaking.” — 
This word is not defined in the Tramways Act, 
1870, and reliance has to be placed on the Pro- 
visional Order itself. Thus, in the Metropolitan 
Street Tramways (Extension, &.) Order, 1873, it 
is provided that the expression ‘‘the tramways, or 
‘the undertaking ” shall mean the tramways and 
works and undertaking by this order authorised. 
Such a definition, however, fails in the important 
particular that it does not differentiate between 
tramway and undertaking. It was said by’ Lord 
Watson, in the case of the London Street Tram- 
ways Company v. The London County Council 
(1894), A.C. p. 474, that: ‘‘The word ‘ under- 
taking’ is not defined in the Act, but it appears to 
me that it must signify all the real and movable 
property belonging to the promoters necessary for 
conducting tramway traffic, together with all rights 
and interests in or connected with such property 
which belong to the promoters, and are capable of 
being transmitted from them to the purchaser. I 
do not think the word can be reasonably construed 
so as to include any Property, or any right or in- 
terest, which does not belong to the promoters, and 
does not pass from them to their purchaser under 
the compulsory contract of sale. the assump- 
tion that the promoter’s privilege of use is personal, 
and, therefore, limited to the period during which 











they may continue to be owners of the tramway, 
the privilege of use after the expiry of that period, 





which they did not possess, cannot be regarded as 
part . the undertaking which they are required 
to sell.” 

But, even assuming that ‘‘ undertaking ” includes, 
to use the words of Mr. Sewar Brice in his work 
on ‘‘ Tramways and Light Railways,” ‘‘ everything 
possessed by a company in rag of its enter- 
prise,” the question remains, Can part of the 
undertaking purchased at one time, and the 
purchase of the remainder be postponed? -It fre- 
quently happens that the undertakers are working 
one entire scheme under a number of independent 
provisional orders, each applying to some part of 
the whole. In such circumstances, can the right 
under one provisional order be taken over to the 
exclusion of others? In the North Metropolitan 
Tramways Company v. The London County Council 
(12 T.L.R., 101) it was shown that the company’s 
tramways were authorised by three private Acts, 
passed in 1869, 1870, 1871. ° The London Count 
Council gave notice —— the company to se 
only so much as was authorised by the Act of 1871. 
The company claimed that the Council, if they 
pure any, were bound to purchase the whole 
of the company’s undertaking, as the word ‘un- 
dertaking,’”’. as used in this Act of 1871, meant the 
undertaking of the company as authorised by all 
three Acts,. The Court of Appeal, however, deter- 
mined that when there are successive special Acis 
or provisional orders the separate sets or groups of 
tramway lines may each be an undertaking, and t that 
the local authority can in such circumstances pur- 
chase compulsorilythe whole undertaking piecemeal. 
The existence of such a power militates against 
that unity of. working which is so essential to the 
successful working of every tramway system. 

(c) The Oorrect Method of Assessing the then 
Value.—It is necessary to approach the determina- 
tion of the question, What is the then value? 
with the understanding that, while past and future 
profits cannot be considered, the undertaking is a 

rofit-earning concern at the time of the valuation. 

t is clearly established that the term ‘ value,” as 
here used, is something. distinguishable from 
‘“* price.” So in Elston v. Rose (L.R., 4 Q.B. 4) the 
‘*value” of certain tenements was decided to be 
actual marketable value, of which the rent at which 
the premises would let was a fair criterion. Again, 
in the case of Dobbs v. Grand Junction Water 
Works Company (9 A.C. 57), Earl Selborne said : 
‘* When we have to deal with the word ‘value,’ 
we must take that word in its natural sense, unless 
there is something in the Act which points to an 
artificial or arbitrary sense, which I do not dis- 
cover.” An inquiry into the exact meaning of the 
term ‘‘ value,” and the accurate estimate thereof, is 
the more important that no generous 10 per cent. 
is allowed as compensation for the compulsory 
sale. The fact that future profits may not be 
taken into consideration will shut out all evidence 
to the effect that the annual income of the under- 
taking is on the increase, or that the company had 
contemplated, or might in the future contemplate, 
the substitution of electricity for horse power. 

As to what other matters may lawfully be taken 
into consideration in order to enhance the purchase 
price, there are statutory powers connected with the 
use of a tramway which are of considerable value— 
such, for instance, as the use of the highway. 
These statutory rights are often sold for large sums 
by one company to another. It is sometimes argued 
that as soon as the conveyance of a tramway under- 
taking is executed, or as soon as the award is 
made, these statutory rights come to an end, and 
that they cannot, therefore, to the purchaser. 
That such a contention is fallacious appears to be 
established by the fact that a mere licence, revoc- 
able at will, is often made the subject of valuable 
consideration. In Holt v. Gas Light Company 
(L.R., 7 Q.B. 728), for instance, a gas company 
were held bound to pay compensation to the plain- 
tiff when taking certain land over which he had by 
mere verbal licence a right of shooting. Again, in 
Metropolitan Board of Works v. McCarthy “LR. 7, 
H.L. 248) the right of the defendant as one of 
the public was held to be proper subject-matter for 
compensation as ‘‘ the Legi ture never intended 
that the community should profit at the expense of 
a few of its members.” 

In the London Street Tramways Com W. 
The London County Council ((1894), A.C. 489), the 
following facts were proved: Section 44 of the 
London Street Tramways Act, 1870 (33 and 34 
V. cclxxi.) enacts that the Metropolitan Board of 





Works may, after 21 years from the passing of the 
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Act, require the London Street Tramways Com- 
pany to sell to them their undertaking upon terms 
identical with those prescribed by section 43 of the 
Tramways Act, 1870—viz., upon the terms of 
paying the then value (exclusive of any allowance 
for past or future profits of the undertaking, or 
any compensation for compulsory sale, or other 
consideration whatsover) of the tramway, and all 
lands, buildings, works, material, and plant of the 
company suitable to and used by them for the 
purpose of their undertaking. The London County 
Council, as successors to the Metropolitan Board 
of Works, required the company to sell. It was 
decided (Lord Ashbourne dissenting) that the word 
‘*tramway” meant the structure laid down and 
nothing more, and did not ‘nclude the statutory 
powers conferred on the company ; and that the 
arbitrator was right in rejecting all evidence of 
past and future profits, including evidence of the 
rental value of the tramways considered as let or 
capable of being let to a tenant, and in awarding 
that ‘‘the then value of the tramway and all 
lands, buildings, works,” &c., must be measured 
by what it would cost to establish the tramway if 
it did not then exist, subject toa proper deduction 
in respect of depreciation. 

In the Edinburgh Street Tramways Company v. 


The Lord Provost of Edinburgh (1894, A. C. 456), | 
a case practically on all fours with that to which | 
we have just alluded, it was decided that on a/the tramway, not by transference of any right from 
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the promoters, but by virtue of the statute alone. 
Secondly, that the word ‘‘tramway” cannot be 
read as synonymous with “undertaking ;” but is 


compulsory sale to the local authority, the local 
authority becomes entitled to the exclusive use of 











57! 


ENGINEERING. 


May 2, 1902. ] 








0q P[NOM 41 4¥q} 408} OY} Butz0us1 Ajyueavedde— | 
esnefo rvef-g¢ ey} Jo JUNODO8 uO AWueIedds ‘TIg e143) 
4no MOIY} 99zzTUIUIOH {SPOT JO osnoy oy} 4uUAA | 
ey} uy ‘Auvdutoo uSsie10y. @ jo rzenbeyoxo out 
oyat Aem i104} puy prnom. sreXedoqev1 04 pojyoaep 
eq plnoys yoryM-szgoid 443 pue ‘enusaer jo 
eo1nos e[qenjea e Jo peatidep eq prnom fey} 3ey3 
peZin ‘puvy 10430.043 uodn ‘seryizoyyne [eso] OU, 
“qnoysnoiy, AqIO1I~OeT@ ~esNn 03° pepuezUI s10j0UI 
-o1d ey3—sesioy Aq uMeIp Jo urlve4s Aq porjedoid 
e10M SUI} Jueseid oY4. f WIOJIUN Woy oyeUI 04 
pepuezut siojouroid ey3—oZnes ulrojstun jo you e10M 
skemurely Surystxe ey],  ‘*sorji1oyyne [eoo, ey} Aq 
peyses3ns 19A0 s¥M ‘pooymmoqySieu oy} 03 yyeu0q 
peyqnopun uv eq plnom yorym ‘wozsdhs poytun @ fT 
4ySnos oq 07 OABY P[NOM UOTYZBIOGeTTOO T19Y} ‘401148Tp 
oy} ut shem[rel 4ySIT Jo soquinu e poumo Aprolye 
siejouloid oy} 8B. ‘IeAooIoW { 4[NOTWIp ‘ pelepue1 
eq plnoM uolnvogtun 4¥ey3 os ‘sported yuoJeyIp 
4@ Ul [[ey [Te prnom Aueduioo Surystxe oy} wor; UOTy 
-duie jo szyS11 m10ey4 § Apyuiofuco Suty10M: 10j yuow 
-90198 AUB 0} OUIOD OAC peYy SOTIIIOY NG [B90] OUT, 
*OUITZ JO OSINOD OY} UI pesieUl EMIODEd - [fem 4ySIU 
YoIyA sysno10q. jo.Jequinu ¥v e10M. O04}. YOIyA 
Ul 490113StIp poyetndod Ajasuep pu oF1¥] & sem OOF] 
‘eumeyos ey} Jo yaoddns ur pervodde oym yjesunoo 
ey3 Aq paemioy ynd orem ‘eousptao AyQI0M 
-4snz3 Aq poyoddns ‘squewnZie Zutmopjoy oy, 
34311 9849 jo poatmdep oq you prnoys oy 
qeyy pue ‘ur Sutyey eq woos prnom ¢F OTIS | 





Japun eseyoind jo 44812 oy yey} Wey} jo Aue jo | 
j[eyoq uo pondie sem 47 ‘“uNI 07 o10M sour, posod 
-O1d 94} 8}01{SIP osOymM YSNOIY} sorztA0YyyNe [¥O0T | 





o 7% ——————— * > ¥ 


| 





m9} 04} Jo qe Ajrvau Aq pesoddo Ajsnonuelys sem 
‘ejqeuosverun pe eq jOUUBO YyoIymM ‘esneo sIqy 
‘pourseull: oq 4ysIu -sy ,,"UleoU0d Zulod v,, se 
S}PLI}SIp OAIOedseI Itey} YSnoryy wer Yor Zutye} 
-Jepun s1e}0W0Id 9Y3 JO UoT}I0d 4eq4. Suweyoind jo 
uonjdo oy} Savy plhoys serztIOyyNe Teo] oy} porred 
4vy} JO UOISNJoUCD OY} 48 4¥y9 poyseBsns. sem 7] 
“TIIg 949 Jo o4ep oy} ul0Iy posdeye eaey prnoys sivod 
eg jo powed e pyun oseyoind Arostnduioo jo 4yS1I 
Il0y} SAISto1exe WOIJ SAIzLIOYINE [BOO] SNOTIvA OY} 
quUeAeid p[noM YoIyA osNe[p v 10} poyse pey 810}0Ul 
-oid oy} ‘erngipuedxe pezideo ‘r10y4 Jo y1ed reA00er 
0} Woy} e[qvue -pfnom YoIyM ornuez jo AqIxyg 
UI¥}I00 8 OINSUT 07 JopI0 UE ‘AueduOD styy WOI} 
Suryeqiopun ey} jo esve, s1vok [zZ-e ureyqo 04 
4y8nos siojoul0id 943 { 301148Ip ey} Jo uoTjJ0d 8 UI 
Avmurely & Wo.potiivo sive eutos 103 pey Auvduiog 
skemulely, ollyspioyeyg yyNog eyy,. “pepnypour oq 
0} O10M ‘SUMOZ JOYJO JO Jequinu ev pus ‘yoIMWMOIg 
4804 ‘Tresteay ‘Aorpnq *4310113007e Aq wey} YOM 03 
pu ‘orysprogerg yyNog UI yNogGe pere79¥0s OIE YONA 
syZnoiog snorewnu oy} UeeM3eq pus ut Av, YOTyA 
shvmurel} oy} [[e opeUEseue 07 3y8nos (Aued 
sUlOD UOTPOVIT, OLIQO9TY YSLIG- 049) srojz0u0Id oY 
IOUT, “SGST Ul eozIMIMIOD ArvjUeMETIVT v Aq [IG 
skemulely, dIlysplopeyg yINog oy} Jo UOT4eIEpIsUOD 
ey Aq porddns sem siqy jo eouRqsur ofqeinoAvy 
VW ‘wore odie, @ oAo wieqshs wLlOfIUN & YsT[qeySsO 
0} InoAvepus efqepne, v soyxeu Aueduroo oz¥ald & 


| Aqoeroym oweyos Aue 03 uorz1soddo yueueyea 103U0 
| oy} ‘seajesuioyy Buoume eoise youuvo Aoyy 4ey3 
| JIUIpe seTyIoyyNe [Boo] YSnoyIe 4ey3 ‘1oAce10u 


‘umoys sey soucwedxq ‘“Avpyno Aressooou oy} 














Ayy8nf 03 uses 30u plo suinqel ey} e104 49114SIp 
pezeindod Ajesreds v yqt ut Sutuiol jo yoofqo ey3 
908. WIOPes 4o1Ystp pozerndod Ayyory} & 10A0 opis 
-e1d OYA SI0T[IOUNOD EY, “1940 Yous GRIM 9e1Se 04 
euoid jou ele SOTRLIOYINE [BOOT ‘soAtosuIEy} QuUOS 
-e1d O8[8 SATI[NOTIP 10y}0 YN © “soIzIIOYANe [eI0T JO 
spueg 94} UI svole oplA J0A0 suleys{s AemuIvI} JO 
quoudojeaep oy} jo Av oy} ul posed sny3 st Aq]n9 
-Ijip snowes y ‘sivef ueaes jo poised Sutmoel 
yous JO pUS OY} 38-10 “FOGT [19UN 4oL4SIp I1ey4 
Ul SWIVI} OY} JOAO OFL} YOUUBO [IOUNOD JOLNSIGG [eINY 
e1NBUSEI OY} £*0IP “QOGT UIIO ‘TOET ULeseyond uO 
POUND JNAsIC [Viny ertowHov oyy, “sortoyne 
[800] e493 Aq poxIoMog prnoysemurery pozrun 043 48Y3 
pue ‘poztun oq prnoys sureqshs 049 049 4¥Y4 UOISNTO 
-109 OY} 0} OUI0D S}OIISTp OM OSAYQ JO SploUNOO [vans 
SUL, “E88T Ul e1owUeeIZ) Jo JoOINYSIP Surnoqysieu 
ey} UI Jepio AvpIMIs @ poute}qo Auvdmoo puooes 
@ 48q9 pus ‘ogeT rvok 043 Ul oJOeHORTG UT AeAMEIy 
@ JO}, Jopio Teuotstaoid e pouteyqo Auedmoo ozeard 
e yey} esoddng ‘uorjvI}sn{[I ue oye OF, ‘sOrzII 
-OYJNe [BOO] [VIOACS JO O1¥O OY} JOpuUN szOLIysIp But 
-INOqYySieu UseM4eq UOTFBOTUNUIUIOOIEZUI Jo WeqShs 
@ jo jueudojeaep oy} ‘yueacid AjertyUe you seop 
qt jt ‘aodmey Avur opnz sty} Vy 098 03 4[NOTGIp you SI 
4 °0} peazajor out, Jo sported 9y3 04 wIOJUOD ‘e103 
-e10y} ‘ysnut Aeyy, “gp WOES jo suotsTAOId 044 04 
Surpiocov pue yoolqns Suryezzopun Aemurer} e dn {nq 
0} JUOTIORIZ8 UL OZUT 1039 ATUO Ted SOT;TIOYING [BOOT 
OIOUI 10 OM VY} UW99S CARY OAA—/ SAtPLOYINP 1090'T 
qosanas fo SJLgSuT ay} sapnpour Yyuyn Dap WD 1220 
wmapshy innwoLy nipepg wo fo quamdopaagq ay} 
of worsoud ayonbapp aynw worsay ay, seog (p) 








«9809 ,, GTA 
snowfaouds 10u 03UI perez[e jou st pue ‘Suruvour 
AIVUIPIO 871 S¥Y UOTIOOS OY} UT ,, onTeA,, Fey, (2) 

*SIq} OATZVSEU 0} SpioM OU SuIEq 
e104 ‘10y pred oq 0} e10jo104} pue ‘eseyornd oy> 
Aq wiy wor; ueXe] pus JO[][Os O43 UT poyseA 4YOUEG 
e ere Ady} ‘uley} sioysuBT} 04N}eI8 oY JI OAS 
pue ‘£e3n323s 043 4q you pue ‘eourfeauoo oy} Aq 
ssed soZoptatid pue siomod A104nqe4s oy yey, (P) 

*soSaytatd pus s1omod 
4£103n3238 ey} Jo yoedser ur wins Jodoid & sepnyjo 
“UI pue ‘uleouU0D Suturee-gyord queserd pue Zur0s 
8 se uoysenb ut Suryeyepun ey} jo uonenea & 
0} SJUNOUIY eoURISqnS UI UOTIENTVA sIyy Wey, (2) 
*Tseureoerd you pure ‘4719U0 paztun ¥ s¥ 9079 
ua penfea eq 07 ore ,,‘SUTyVJOpuN JTeYyy jo sosod 
-and 9y} I0J a Aq pesn pue 03 e[qezins s10q0ur 
-o1d ey3 jo 4ueid puv ‘spelsezeur ‘sytom ‘s#urprin 
‘spuyy [Te pue Aemurery 04},, JO eTOYyM oy} ‘sqyor 
eINyNJ 10 ysed OJ 4 POALLIY OSIAI0Y}O oq plNom 
YOIyM FUNOWS OY} WoOIJ UOT}OVIQQNS JO 03 UOINIPpe 
Aue oq 03 JOU st 0104} ‘sIyy 03 yoolqns ‘yeyy, (q) { 10x 
pred oq 04 St 41 os ‘pros st Suryeg1epun oy3 se 4eyT, 
(o) ‘suorIstoep eseyy jo eq1ds ut ‘sqruqns , ‘sfempiey 
4ysry pue shvMuUIVIy,,, UO OSt}VOT} OTe STY UT Os¥O 
eaoge ey} uodn ZuuemM0D ‘solIgT pIvMog ‘IPT 
"WOI}eIEpIsSuoD 
OJUI WSFe} Og 4OU JeNUI ONTeA [eyUeI 4ey pue ‘tO4 
-etooidep 10j uoTjONpep v 03 yoolqns ‘seuT] oy} 40r 1 & 
-100 0} OT 8S OY} JO O7ep OY} 4B ASCO Pom 4t geya Aq 
pernsveul eq qsnur ,, AeMuIeIy oy} JO ON[eA UET},, 
8Y} S10Jo1043 { e1OUL ZuTyjou pue ‘Aemysty oy} tO 
UAOP PIe] C1NgoNIys OY} Suruvoul sv OW OY} UI porn 











(‘gle abvg ves ‘uordiwosaq 10g) 


‘ONIVUAS “ITIMAMOOO NHOL 


AWANONVY QLAIOOS AHL Ad CAALONULSNOO 


QUNIONGD ONIMOTA NEATHA SVO WHAMOd ASAOH- 00GL 








572 


ENGINEERING. 





[May 2, 1902. 





impossible for the promoters of an undertaking of 
such magnitude to recoup their shareholders in the 
short period allowed by the Tramways Act. 

For these, amongst other, reasons, it is sub- 
mitted that the section under notice is obsolete as 
applied to electric tramways, and that the period 
after which the power of compulsory purchase may 
be exercised should not be fixed by a public 
general Act, but should always be determined by 
the private Act after deliberation in Committee, 
or by the Light Railway Act Commissioners. 
It is satisfactory to know that in considering 
applications under section 11 of the Light Railways 
Act, 1896, the Light Railway Commissioners have 
taken a broader view of this question. By seeking 

owers under that Act, which, if a Bill now before 

arliament is passed in the present session is to 
continue for another five years, undertakers have 
upon several occasions obtained a 35 years’, and in 
one instance a 50 years’, monopoly of the tramway 
service. 








FLOATING DOCKS. 

In our issue of February 14 last we illustrated and 
described the a floating dock recently built for the 
Admiralty by Messrs. C. 8. Swan and Hunter, Limited, 
of Wallsend-on-Tyne, to the designs of Messrs. Clark 
and Standfield, of 11, Victoria-street, Westminster. 
We then stated that we should give further details 
of this important structure, and we are now able to 
carry out our intention through the courtesy of the 
designers and builders of the dock. 

On the two-page plate of our present iesue we give 
(Figs. 1 to 10) several views illustrating the design. 
Fig. 1 is a longitudinal section showing the arrange- 
ment of the pumping machinery. Fig. 2 is a plan of 
the engine deck ; Fig. 3 a transverse section ; Figs, 
4 to 9 partial cross-sectional elevations on the plans 
indicated by the letters ; and Fig. 10 a plan of the 
condenser-room. In our former notice we gave a per- 
spective view of the structure, taken a few days before 
the launch ; and we are now able to show the actual 
launch at Wallsend in Fig. 11 on page 563, our 
illustration being taken from an excellent photograph 

y Mr. Parry, of South Shields, taken, however, 
under somewhat adverse conditions, as the sky was 
overcast by a heavy snow cloud; in fact, it only ceased 
snowing as the dock left the ways. 

Oar further illustrations on page 578 show a similar 


spindles are carried vertically up to the engine 
deck, where ball bearings take the weight of the 
discs and shafts. They are driven each by a separate 50 
horse-power compound horizontal engine, working on 
its side, the crankshaft of the engine being in the same 
line as the shaft of the pump. As water in Bermuda 
is somewhat scarce, a condenser is fitted to the engines. 
This is placed in a separate room below the boiler- 
room. The main boilers are of the ordinary marine 
type, 9 ft. 6 in. by 10 ft. 9in. They are arranged to 
supply steam to the electric light engines and capstans, 
as well as to the main engines. There are also four 
auxiliary boilers of the vertical t for driving the 
electric plant and capstans when the main boilers are 
not in steam. At the ends of the engine-rooms a 
section of the wall is divided off by bulkheads to 
form water tanks. These are partly fed by rain-water 
pipes, which collect all the rain falling on top of 
the walls. The coal bunkers are arranged between 
the main boilers. In the same room as the auxiliary 
boilers the capstan engine is placed. The shaft is 
carried up through the top deck of the wall, where it 
terminates in a capstan of the ordinary type. In each 
walt of the dock there is a 12-unit dynamo and engine 
for lighting all parts of the dock. 

The connection of the branch pipes and the main 
drain is made through a direct lifting valve, the spindle 
of which is carried up to the under side of the m4 
deck of the wall; and i. means of suitable bell-cran 
arrangements the whole of the valves on one side of 
the dock can be operated by one man in the valve- 
house without having to shift his position. Branches 
from the main drain are led through the back of the 
wall for the p of admitting water. The inlets 
of these branches are guarded by flap valves and 
cages outside the dock, and ordinary Kingston valves. 
The spindles of the latter are carried up to the top of 
the wall on the inside of the dock. The pump dis- 
charges, which are also led through the back of the 
walls, are similarly protected by flap valves and 
Kingston valves. 

The dock will shortly be towed round to the Med- 
way, where she will be tested, and is expected to reach 
Bermuda during the forthcoming summer. 





German Coat-Minina.—The production of coal in 
Germany last year was 108,417,029 tons, as compared with 
109,290,237 tons in 1900, showing a falling off of 873,208 
tons. The Dortmund district contributed 58,447,657 tons 
and 59,618,900 tons respectively to these totals. The 
average price obtained last year was as nearly as possible 
93. 4d. per ton, as compared with 83. 10d. per ton in 


dock, built also to the designs of Meesrs. Clark | 1999 


and Standfield, by the Maryland Steel Company, of 
Sparrow’s Point, Baltimore, for the United States 
Government, and which is now at Algiers, near New 
Orleans. The latter structure was completed in Oc- 
tober of last year, and was towed from Baltimore 
round the Atlantic coast and across the Gulf of 
Mexico, arriving at its destination on November 4. 
This dock is somewhat more powerful than the 
Bermuda Dock, as it has a lifting power of 18,000 
tons; the American Government specifying that 
when lifting a 15,000-ton battleship there should 
be a freeboard of 2 ft. The Bermuda Dock, 
it will be remembered, has a lifting power of 
16,500 tons. The American structure is, however, 
somewhat lighter than our own structure, the weight 
of hull being 5850 tons, as against 6500 tons for the 
Bermuda Dock. This gives a lifting power of 100 tons 
for every 33 tons of dock for the American structure, 
as against 100 tons lifted for every 39 tons of our own 
dock. The length over all of the Algiera dock is 
525 ft:, and the clear width 100 ft. The Bermuda 
dock, it will be remembered, is 20 ft. longer. In 
order to get the required freeboard for the Algiers 
dock the pontoons had to be 17 ft. 6? in. deep. 

The general arrangemen’ of machinery is much the 
same in both docks, though our own is somewhat 
more elaborate in detail. The Algiers dock is attached 
tothe shore by two pivoted and hinged booms, which 
serve as gangways, as shown in Fig. 12. By mancuvr- 
ing with the mooring chainsit can be swung against a 
staging on the shore when the ship is lifted. This 
dock has been tested by lifting every part of itself 
clear out of the water ; and also by lifting the Illinois. 
Oar illustrations show this battleship berthed and 
lifted. 

The following details refer to the Bermuda Dock : 
The machinery installation is in two identical halves, 
one in each wall of the dock. It consists of boilers, 
engines for pumps, electric light and power plant, and 
the centrifugal pumps which eject the water from the 
dock in lifting a ship. These, with the pipes, valves, 
and valve-lifting gear, comprise the major portion of 
the machinery, and their positions are well shown in 
our illustrations. Starting from the bottom, it will 
be noticed that all the pipes branch from a main drain 
ranning along the bottom of the wall of the dock. 
Seated directly on the main drain are the 16-in. cen- 
trifagal pumps, four in number, in each wall. They 
are placed low down, so that they may be always 
flooded. They are of the horizontal type, and their 








ConTINENTAL SieEPine-Cars.— This company com- 
menced its career in 1878, and in that year it yielded 
its shareholders a return of 5 per cent. In 1879 this 
return was carried to 54 per cent., in 1880 to 6 per 
cent., in 1881 to 7 per cent., and in 1882 and 1883 to 74 
per cent. In 1884, 1885, 1886, and 1887 there was a drop 
to 5 per cent., but 1888 witnessed a rally to 54 per cent. 
For 1889 and 1890 the return was 64 per cent. In 1892 it 
suok to 5 per cent., and in 1893 it further declined to 34 
percent. In 1894 it once more rallied to 4 per cent., and 
in 1895 and 1896 to 6 per cent. For 1897 a dividend of 
6} per cent. was paid, for 1898 one of 7 per cent., and for 
1899 one of 74 per cent. For 1900 and 1901 the ordinary 
shareholders, as we have just stated, received nothing. The 
business of the company has greatly extended during the 
last 23 years. In 1878 the number of carriages owned was 
64; in 1888, 223; and in 1898, 545. In 1899 the carriage 
stock further increased to 674, and in 1900 to 776. Last 
year it declined to 752. It should be observed that the 
main explanation of the suspension of dividends for the 
last two years is to be found in the policy adopted by the 
board of charging large amounts off for redemption pur- 
poses. Up to 1896 inclusive, the amount carried to re- 
serves and written off for redemption was always less than 
80,0007. per annum ; but since 1896 the annual allocations 
under these heads have been as follows: 1897, 81,747/.; 
1898, 196,6407.; 1899, 339,0397.; 1900, 191,785/.; and 1901, 
103,830/. The working expenses and the charge for interest 
and obligations have also increased very much during the 
last five years. In 1878 the revenue of the company 
amounted to 29,817/.; in 1888 it had risen to 140,935/.; 
and in 1898 it had further advanced to 413,522/. The work- 
ing expenses in 1878 were 15,9927 ; in 1888, 69,681/.; and 
in 1898, 206,7622. The experience of the last three years 
has been as follows: 1899—receipts, 481,595/.; working 
expenses, 244,747/.; 1900—receipts, 573,327/.; working 
expenses, 291,602/.; 1901—receipts, 551,887/.; working ex- 
penses, 321,503. The company established a few years 
since trains.deluxe between the north of Germany and 
the Mediterranean coast ; these trains were multiplied to 
an extent to which actual traffic requirements did not 
respond, and it is now proposed to reduce them. ‘The 
company has recently established a service of ees yd 
cars from Madrid to Carthagena, and from Madrid to 
Valencia. Another service of “sleepers” has been 
established between Sb. Petersburg and Riga. A Swiss 
express has also been established between Ostend and 
Lucerne, on the one hand, Lucerne and the Enga- 
dine on the other. A further service of eer ey 
has been inaugurated this month between Innsbriick and 
Zurich. A Rome express has been extended to Naples. 
Another.express is in contemplation between Hamburg 
and Amste: on the one hand and Genoa on the other, 
vid the St. Gothard, 





PUMPING ENGINE FOR THE HITCHIN 
WATER WORKS. 


WE illustrate this week, on pages 566 and 567, a 
aneing engine constructed for the Hitchin Water 
orks by Messrs. Hayward-Tyler and Co., of 90-92, 
Whitecross-street, E.C., the designs for which were 
got out under the direction of Mr. J. Davy, the 
engineer to the Hitchin Water Works, Mr. R. Phillips, 
of Luton, being the consulting engineer. The design is 
well shown by our illustration on page 567 and by the 
general arrangement as shown in Figs. 1 to 3, page 566. 
The engine has a single steam cylinder, 12} in. in 
aeenetie ter a 24-in. stroke, which is coupled toa 
double-cranked ftywheel shaft. The pump, which is 
coupled to the second crank, is double-acting, and has 
a barrel 104in. in diameter by 12in. stroke. The 
construction of the piston for this pump is clearly 
shown in Figs. 8 and 9, whilst Figs. 4 to 6 show in 
detail the design of the pump barrel and valves. . The 
latter are of the double-beat type with india-rubber 
buffer rings on the outlet valves so as to insure a 
prompt closing of the valves at the end of the delivery 
stroke. 

The engine is fitted with a jet condenser, and the 
air 9. is worked direct from the tail end of the 
pump-rod. The steam valves are of the Meyer variable 
expansion type, the cut-off being controlled by a high- 
speed equilibrium governor. A specimen of the indi- 
cator cards obtained is illustrated in Fig. 10. The 
initial steam pressure in this case was 65 lb. per 
square inch, the revolutions 60 per minute, the cut-off 
0.22 of the stroke, and the vacuum 27} in. of mercury. 

The contract requirements were that the engine 
should raise 25,000 gallons of water per hour against a 
total head of 150 ft. (vertical), including suction lift and 
the friction in the pipes, with steam at a boiler pressure 
of 55 lb. to 65 lb. per square inch, and a vacuum not 
less than 27 in. of mercury. The consumption of steam 
was not to exceed 700 lb. per hour for the above duty 
per hour. The engine has now been running for some 
time, raising the quantity of water per hour above 
stated against a head ranging up to 155 ft. to 160 ft. 
The usual vacuum has been 27.5 in., and the steam 
consumption has been below the guarantee of 700 lb. 
per hour. 





Ketty’s Drrecrory oF MERCHANTS, MANUFAC: 
TURERS AND SHIPPERS. — The scope of this book is sug- 
gested by the fact that ib has over 3700 pages. and it is 
issued by Kelly’s Directories, Limited, 182, 183, and 184, 
High Holborn, London, W.C., who have a splendid 
reputation for accuracy in such compilations. This is the 
sixteenth edition of the book, which includes not only 
records of customs, duties, and details of imports and 
exports, but, under the name of each country, lists of 
the manufacturers and importers of every kind of goods, 
while indices make it ible to turn at once to any 
town, or to ascertain under any trade all the references to 
the manufacturers and importers in each town. The 
foreign section extends to about 2000 pages ; the London, 
English, Scotch, and Welsh, Ireland, and Channel! Isles 
sections to about 1200 pen. It would have been better 
bad all these British Isles been under one classification. 
We note several omissions under armour-plate manufac- 
turers; for instance, Armstrong-Whitworth are not in- 
cluded. British consuls in foreign countries have a high 
opinion of the worth of the book. 





TueE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday 
afternoon, April 26,:a large party of the members were 
enabled by the courtesy of the Board of the Corporation, 
to visit the Trinity House Dépét at Blackwall. Under 
the guidance of Mr. John Williams, the superintendent, 
and other officers, a complete inspection was made. The 
party also went on board the lightship lying alongside the 
wharf, the hot-air engines for air-compressing and the 
other appliances being shown in operation. After leaving 
the wharf the party proceeded to Green’s dry dock, and 
were shown over the Trinity House twin-screw steamer 
Irene. For all the special arrangements which had been 
made for the reception of the members, their thanks were 
expressed by the chairman, Mr. P. Marshall, before they 
ay gra The workshops consist of superintendent’s 
and clerks’ offices, engine-house, carpenters’ and pattern- 
makers’, smiths’, boiler-makers’, coppersmiths’, lamp- 
makers’, fitting and erecting shops, chain-cable, and 
general proving house, and gas-works for making oil- 
gas, and compressing it for buoy illumination. The 
plant consists of a 16 nominal horse-power horizontal non- 
condensing steam engine, and tools of the ordinary kind, 
suitable for the special requirements of the service. The 
works executed include repaira to the machinery of the 
Corporation’s steam vessels (11 in number), the illuminat- 
ing and fog signal machinery, and apparatus of lighthouses, 
light vessels, and lighted beacons and buoys; repairs to 
day beacons and buoys; conversion of worn chain cables 
from light vessels to buoy service, &c. The number of 
workmen employed is, on an =Atomes about 150. A 10-ton 
steam travelling crane is employed for lifting the buoys, 
sinkers, and other heavy weights. The buoy store is 
surmounted by two lighthouse lanterns, which are used 
for experimental purposes in connection with lights and 


fog signals. Immediately above the buoy store is a long, 
dark chamber, used in testing photometrically the powers 
of different kinds of burners and apparatus. A wrought- 
iron crane is attached to one of the lanterns for firing 
explosive fog signal charges electrically. 
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THE FAYET-CHAMONIX ELECTRIC 
RAILWAY. 


Ws illustrate by Figs. 1 and 2, i 
Chamonix Railway, in the French Alps, the opening 
of which we announced some time since.* The gauge 
of this railway is 3 ft. 3fin., and the length 11.8 
miles ; itruns from Le Fayet-St. Gervais to Chamonix, 
following the course of the Arve, a torrential river 
which joins the Rhone at Geneva. 

The Paris, Lyons, and Mediterranean Railway 
Company had extended their system in this region 
some time ago, by laying down a era 
line from their station at Cluses to Le Fayet. Their 
intention had firat been to carry the line as far as 
Chamonix, but seeing the difficulties which would 
have to be overcome in the construction of a normal- 
gauge line in such a mountainous district, they 
applied for, and secured, the necessary powers for 
laying down a narrow-gauge railway, and also for 
using the rack system of hauling the trains over the 
heavy gradients, should this be found necessary. They 
further decided to have recourse to electric traction 
and to utilise the large water power available in the 
district for generating the current. In the final design 
of the line it was found that the rack system could be dis- 
pensed with, and the gradients are worked by adhesion. 

The railway starts from Le Fayet station, at a 
height of 1902 ft., and runs up to Chamonix, 3402 ft. 
above sea level. The sharpest curves are 490 ft. in 
radius ; and of the two steepest gradients, one is 9 in 
100 over 1.35 miles, and the other is 8 in 100 over 0.85 
mile. The other gradients do not exceed 2 in 100. 
The line crosses the Bonnant torrent and the Arve 
at several places, where seven bridges had to be built. 
Five of these have steel flooring and range in span 
from 85 ft. to 151 ft.; the two others are masonry 
bridges, one of which has a central arch 82 ft. in 
span by 164 ft. in height, with seven side arches 49 ft. 
in span. It rans also through three small tunnels, 
83, 138, and 90 yards in length respectively. 

There are four intermediate stations: Chedde, a 
small village in the St. Gervais Valley and at the foot 
of the Aiguilles de Warens, near one of the electric 
generating stations ; Servoz, on the banks of the Dioza 
stream and in close proximity to the Dioza gorge; 
Les Houches, at one end of the Chamonix Valley ; and 
Les Bossons, at the foot of the well-known glacier of 
the same name. 

A third rail is laid over the whole length of the 
track for current distribution. At the gradients a 
central rail is fixed between the track rails, on 
which a special shoe-brake acts for limiting the 
running-down speed to 6.25 miles an hour. All 
the rails are of the same section, weighing 
69 lb. per yard. The track rails are in 39-ft. 
lengths, held on fifteen sleepers with the inter- 
position of sole-plates and ordinary wood screws ; 
they are joined together by angle fishplates. 
The brake rail is exactly in the centre of the track ; 
angle fishplates are also used for joining the lengths 
together, but in the case of this rail the fishplates are 
chamfered at the top to allow the action of the 
brake clutches. The top of the central rail is 
2.3 in. above the track level. The contact rail 
rests on creosoted wood blocks placed between 
every alternate sleeper. The contact rail fish- 

lates are of the ordinary flat section. The electric 
Saat are of the usual plastic type. The contact rail 
has been done away with, over a length of 16 ft., at 
those parts where the line runs over level crossings 
and in the vicinity of the covered platforms, turn- 
tables, and switches, and the two ends are connected 
together by copper-wire cables ; these are placed in a 
wood conduit. The contact rail itself is also protected 
at several places with a wood covering. 

On the steel bridges, the track rails are held on oak 
longitudinal sleepers, and the third rail is insulated 
on oak blocks. In order to prevent all sliding action of 
the track down the gradients, a layer of concrete has 
been placed every 320 ft., in which old rails have been 
embedded ; these act as abutments for the sleepers. 
The station platforms are 184 in. above the track 
to facilitate the stepping in and out of the car- 
riages ; this is contrary to the French ordinary prac- 
tice, and is due to the presence of the third rail at the 
stations, although abundant precautions have been 
taken otherwise to prevent all chances of accident. 

The generating stations are two in number—one at 
signal-post 5, near Servoz, and the other near Cha- 
vants, at signal-post 8. Their power has been 
upon the assumption that after the starting of a first 
train on the line, a second one would be despatched 
15 minutes later, a third after an interval of 30 
minutes, a fourth 15 minutes Jater, and so on. Both 
the generating stations are driven by a derivation 
of the Arve. In that at Servoz the ground floor con- 
tains the admission pipes to the turbines, the first 
floor forming the engine-room. The railway compan 
utilise as a head of water the first 140 ft. of the fall, 
which the Société des Forces Motrices de l’Arve 


page 570, the Fayet- 





* * See Engingerine, vol, Ixxii., page 485. 





have regulated for their Chedde works. The water 
first flows into a settling chamber, 754 ft. in length, 
built underground and lateral with the river edge, 
and in which the speed of the water is reduced to 
18.5 in. per second; this allows the settling down 
of the-sand and mud, which are discharged to 
the river again through a separate conduit. The 
water then passes a sluice gate and penetrates 
an underground masonry gallery, 1 ft. in 
length, the output of which is 424 cubic feet at a 
speed of 7 ft. 10in. per second; it then reaches an 
intermediate water chamber, from which start both 
the supply pipe to the turbines and a discharge pi 
for delivering the water direct into the canal of the 
Société des Forces Motrices. From the supply pipe 
the water runs into an underground pressure-room, 
from which extend the pipes leading to the turbines 
and a conduit for the removal of sediment. The pipes 
are four in number, each supplying a 325 horse-power 
central-discharge turbine, revolving on a horizontal 
shaft ; the pipes are 37.4 in. in diameter and rest on 
expansion slide supports. They supply also a receiver 
for working smaller turbines, of 60 horse-power. 

The engine-room contains four 200-kilowatt six-pole 
continuous-current dynamos, joined to the turbines by 
an elastic insulated coupling ; three suffice for working 
the line, the fourth being ald in reserve. The tur- 
bines are placed above the tail-race and are provided 
with suction pipes: they work under a head of 124 ft. 

, and develop 325 horse-power at 470 revolutions. 
wo 40-kilowatt four-pole continuous-current dynamos 
act as exciters, and also supply the necessary current 
for lighting the generating station. These are driven 
by an atin turbine, with partial admission through 
two orifices opposite each other, the opening of which 
can be regulated by a circular-balanced valve worked 
by hand, or by an automatic speed regulator. This 
turbine is of 60 horse-power at 520 revolutions. 

The negative pole of the generating dynamos is con- 
nected to the track rails at a point exactly opposite 
the generating station, and the positive pole is con- 
nected at the same point to the contact rail. 

The second generating station is that of Chavants ; 
it is contained in a similar building. The motive 

ower is supplied by a head of water of 308 ft. 

he maximum power is 10,810 horse- power, and 
the minimum 5640. The water supply is taken 
through an orifice which lies more than 6 ft. above 
the bed of the river, and but little sand is carried 
into the pipes. The water flows into a chamber 
provided with a regulating sluice; thence into an 
intermediate one, in which the rate is reduced to 
22.8 in. per second, and in a pressure-room, from 
which pass two pipes, each supplying a 325 horse- 
power turbine, and a collector for the 60 horse- 
power turbines. The general arrangements are 
similar to those at Servoz. The 200. kilowatt gene- 
rating dynamos are connected to the contact rail and 
to the track by four positive and four negative cables. 
A feeder carried on posts, and joined at both ends to 
the contact rail, is laid between the point at which 
the positive cables are connected to the latter and the 
Chamonix Railway Station. The maximum pressure 
at the dynamo terminals varies automatically, accord- 
ing to the output; the pressure at the connection 
of the positive aerial cable with the third rail is 
practically constant and equals 550 volts. 

All the cars are motor cars. There are four or five 
to a train, with a lu e van, the front et of which 
is provided with the driver’s stand and the steering 
mechanism. The cars carry each 32 to 36 passengers ; 
they have central corridors, with a platform at both 
ends, and are for two classes. The train represents a 
dead load of 120 tons, for about 170 passengers. Under 
these conditions, and given the heavy gradients, it was 
necessary that all the cars should be provided with 
motors, and that they should be steered by one 
driver only, from the head of the train. This is done 
by means of a steering gear designed by M. Auvert, 
chief engineer of the Paris, Lyons, and Mediterranean 
Railway Company, and who had charge of the con- 
struction of the line. 

This steering gear is worked by means of compressed 
air ; the main part is placed in the driver’s stand, 
while a secondary device of the same type is fitted up 
in each of the cars, and in the driver’s platform also. 
The main steering mechanism operates all the others, 
and through them the electric controllers of the whole 
train ; the gear is connected throughout by two sets 
of piping—one for forward and one for backward 
motion. The main and secondary steering devices com- 
municate also with the air receiver on each car, from 
which all the brakes are worked. The air pressure is 
given by acompressor carried in the van and driven by 
an electric motor of 8 to 10 horse-power ; the pressure 
in the receivers is maintained constant. Should a pipe 
burst when the train is on the line, the pistons of the 
steering mechanism would take up a middle position 
and place the electric controllers on the stop-notch. 
Each car is, of course, complete in ‘itself, and can run 
separately for service on the line ; as a rule, however, 
the traffic is dealt with by trains worked from the 


motors, which drive the axles through conical gearing. 
A train of five cars, running at a speed of 7.45 
miles an hour, absorbs on the up gradient of 9 in 100 
800 amperes at 550 volts; the etarting on this same 
gradient takes about 1100 amperes. The journey lasts 
about one hour, —* the stoppages. As above 
mentioned, the speed is limited to 6.25 miles when 
running down the heavy gradients of 8 and 9 in 100. 

The good results obtained on this line, and the ex- 
——— which the Paris, Lyons, and Mediterranean 

ilway Company are further ing out with 

to electric traction, may lead them to electrify 

some of their branch lines, among which would be that 
connecting Nice to the Italian frontier. 

We propose to give a more detailed description of 
the Fayet-Chamonix electric line in one of our early 
issues of TRACTION AND TRANSMISSION. 





1200 HORSE-POWER GAS-DRIVEN 
BLOWING ENGINE. 

Tuis engine, which we illustrate on page 571, is the 
most powerful of its class hitherto constructed. By 
the arrangement of two motor cylinders, one behind 
the other, tandem fashion, the advantage; of a two- 
stroke cycle are obtained as regards regularity of 
running, while the ry anaes of design and fewness of 
— characteristic of four-stroke cycle motors are not 
oregone, Another important advantage of the tandem 
disposition is that the strains on the working parts 
are no greater than those due to a single cylinder, 
while the power developed is double. 

The gas is ignited by means of an electric coil, and a 
small electric motor is used for starting the engine. 
The blowing cylinder, besides the usual suction and 
delivery valves, is provided with a series of larger 
valves at each end, which open automatically to give 
greater ease in starting, or to allow of the volume of 
air being reduced when its pressure rises beyond 
certain limits. 

The gas cylinders are 1.300 metres (51 in.) in dia- 
meter by 1.400 metres (55 in.) stroke. The air cy- 
linder has a diameter of 1.850 metres (722 in.). The 
engine runs at a speed of 80 revolutioas per minute, 
at which it can supply about 20,000 cubic feet of air at 
the atmospheric pressure ; but the pressure can rise to 
2} atmospheres absolute. 

The total weight of the engine, including the fly- 
wheel, which weighs 33 tons, amounts to about 237 
tons. The engine was constructed by the Société 
Anonyme John Cockerill, Seraing, Belgium, who have 
disposed of the sole rights of manufacture of these 
engines in England and Wales to Messrs. Richardsons, 
Westgarth, and Co., Limited, of Middlesbrough. Two 
600 horse-power blowing engines of this type have 
been ordered for the Cargo Fleet Iron Company, of 
Middlesbrough. 





AUSTRALIA vid Stperta.—A Trans-Siberian train run 
by the International Sleeping-Car Company has carried 
a considerable number of but it has thus far 
—_ worked at a eon _ This is - to oe ee that most 
of the are Siberians, who travel second-c 
while the Russian Government has compelled the — 
pany to charge very low fares. This state of things is 
not, however, likely to last much | , as from an 
tember 1 the service will be extended to Port Arthur, 
and probably even to Peking ; it will then become inter- 
— and aes - ae to gn fy 
o! @ company’s firs carriages, whi igher 
fares will be authorised. A contract concluded with 
the Russian Government only allowed the circulation 
of mixed first and second-class trains between Moscow 
and Manchuria. In June last year, however, the 
council of administration comm negotiations 
with the Russian Government with the view of ex- 
tending the ——— trains to Vladivostock and 
Port Arthur, and with the view of obtaining higher 
rates, and restricting the greater part of the company’s 
service to first- carriages. The Russian Ministers of 
Finance and Means of Communication have accepted the 
company’s proposals ; and as from September, 1, 1902, 
the company will run a weekly train upon the new terms 
from w to Port Arthur. This train ia tc be run 
twice per week in 1903 and three times per week in 1904, 
As from January 1, 1905, a train de luxe, composed solely 
of first-class carriages, will be run by the company from 
Warsaw to Moscow and Port Arthur; the train will be 
run a8 wa! times weekly as the company may deem ad- 
visable. The value of the new concessions p bre men by 
the company may be inferred from the fact that its 
northern express, its southern express, its eastern express, 
&c., unite all the capitals of Europe to Warsaw, where 

will find Fens Aibesion carriages. The reason 

why a thoroughly effective service of international trains 
de luxe will not be commenced by the company before 
1905 is that it is nob until that year that a line running 
round Lake Baikal will be completed ; when this line has 
been opened for traffic, and when the permanent way of 
the Trans-Siberian line has also been improved, an acoelera- 
ll be practicable. The 


Siberian line will not only be a means of transit between 
Western Europe and Japan and the north of China, but 
it will also be the shortest route between Eng 

Australia. Ib is expected, indeed, that it will eventually 





main steering gear. 








The cars are provided with two! i 


be — tore-ch Australia from London, vid Siberia, 
in 22 days. 
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ELECTRIC GENERATING PLANT; BIRKENHEAD CORPORATION TRAMWAYS. 


CONSTRUCTED BY MESSRS, ERNEST 





SCOTT AND MOUNTAIN, LIMITED, ENGINEERS, NEWCASTLE. 











WE illustrate on this page generating plant built 
for the ep heme se of Birkenhead by Messrs. Ernest 
Scott and Mountain, of the Close Works, Newcastle- 
on-Tyne, and intended to provide current for tramway 
working. Each of the three units comprising the plant 
in question has an output of 150 kilowatts, with a 
25 per cent. overload capacity. The engine, it will 
be seen, is of the enclosed type, the cylinders are 
11} in. and 21 in. in diameter by 10 in. stroke. The 
designed speed is 350 revolutions per minute, and 
the initial pressure 140 lb. per square inch. The 
dynamo at its full designed output gives 273 amperes 
at 530 volts; but it will also yield 340 amperes at 
530 volts for a period of eight hours, without serious 
overheating. Ono a test made at the makers’ works 
by Mr. W. Bates, the electrical engineer to the 
Birkenhead Corporation, the combined efficiency of 
the set was 88.6 per cent. at 25 per cent. overload ; 
86.7 per cent. at full load; and 86.3 per cent. at 
three-quarter load. The steam required per electrical 
horse-power was 18.9 lb. per hour at 25 per cent. 
overload ; 18.8 lb. per hour at full load ; and 19.8 Ib. 
per hour at three-quarter load, On throwing off the 
whole load at 345 revolutions, the speed rose momen- 
tarily to 363 revolutions per minute, and then settled 
down to 359 revolutions per minute. The following 
Table gives further particulars as to these trials : 


Birkenhead Electricity Works Steam Dynamos. Central 
Valve Enclosed Engine, with Cylinders 11} In. by 21 In. 
in Diameter by 10 In. Stroke. Four-Pole Generator. 





Duration of trial 7 houre 1 hour 
Load .. oe } load | Full load | 25 per ct. 
| overload 
Electrical horse-power .. «| 160.9 200 242.5 
Indicated horse-power in low- . 
pressure cylinder bs % 96.15 110.3 135.2 
Indicated horse-power in high- : 
pressure cylinder ee Se 88.75 | 120.3 138.9 
Total indicated horse-power .., 174.9 230.6 274.1 
Combined efficiency _ per cent. 86.3 86.7 88.6 
Water Per hour .. es 2992 3769 4538 
consumption} » EHP... 19.8 18.8 18.9 
Lae - 17.1 16.2 16.7 
Boiler eeeeee, pounds per a Fis ue 
square inc’ dep 7 ‘ 7 
Steam-chest pressure... a 82 122 139 
Vacuum as be a> on 23.3. | 235 22.9 
Amperes.. ee ee v's 204 | 273 340 
Volts .. oe ‘eo és ¥ 552 550 530 
Temperature, 
a” “as Atter 2 hours 40 deg. F 
tu on eo oa . F. 
Meoare rise” { 1 hour 25 per sodee. F. 
Temperature cent. overload whee 
bobbins rise 
Revolutions per minute .. es 3i7,— | 346 346 
| 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 22. 

THE critical conditions in the steel industry still 
threaten further dangerous advances. Recent quota- 
tions give no indications of this tendency, but pur- 
chases recently made show that contracts cannot be 
placed excepting at advances amounting to several 
dollars a ton over the current rates. Advances in 
structural steel and steel plate have been made within 
a few days amounting to between 3 dols. and 5 dols. 
per ton over those quoted. Buyers are obliged to pay 
these figures or go without. A great deal of new work 
is coming up calling for supplies ranging from 50 to 500 
tons of material in each case, and all such demands 
are supplied only at extreme figures. Vigorous efforts 
have been renewed to obtain supplies abroad, but 
with what success it is impossible to ascertain. All 
such dealings are surrounded by? the utmost possible 
secrecy. In fact, it is denied in some quarters that 
any efforts are being made to obtain billets abroad, 
but the fact is known that vigorous efforts are being 
made to that end. The ruling price is now 4 dols. 
per ton over the Association figures for steel plates. 
As high as 8 dols. to 10 dols. have been paid in certain 
instances. Very few mills are able to make what is 
considered prompt deliveries. The profit on steel 
billets is enormous ; supply is short, and will continue 
so throughout the year. The whole iron and steel in- 
dustry threatens to be upset by the advance in billets 
now pending. In other branches of the steel trade there 
is no change over the condition reported last week. 
Demand has quietened down in all other lines. Bars, 
sheets, skelp, and merchant steel are all dull for the 
present, but this is mainly because it is almost impossible 
to place orders for material. It has been ascertained 
that car-builders are in urgent need of more material, 
or rather that the car-builders are anxious to place 
orders to cover contracts recently placed; but it 
is stated ray will make no present effort to do so, 
because of the impossibility of obtaining deliveries 
when material is wanted. The entire pig-iron market 
is very strong, and foundry iron is advanced nominally 
50 cents per ton. Southern iron has also been advanced 
nominally, at least. Bessemer pig remains unchanged, 
and will not be advanced above 17 dols., but material 
cannot be had. Railroad companies are blocking out 
_. orders to be placed during the next thirty days ; 
and should efforts be made to place contracts for the 
materials said to be wanted, it will bring about a 
serious condition of things in locomotive works, 
car works, axle works, wheel works, and in all 
those lines wherein railway material and supplies are 
produced. Reports from Eastern Pennsylvania state 
that something like a combination among foundry con- 





sumers is being formed to resist the advancing ten- 
dency in prices. No. 2 pig has sold as high as 
21.50 dols. per ton; Bessemer pig at 16.50 dols. ; No, 2 
should be 16 dols. This condition of things has been 
brovght about by the action of a few brokers who 
have captured the entire output of pig iron, north and 
south, as sales agents. Knowing the necessities of 
the foundry industry throughout the country, they 
feel safe in holding supplies back from the market 
rather than reduce quotations. There is no foundry 
iron stock anywhere ; yet it is known that the present 
prices cannot be maintained. Bessemer pig is held in 
check by the United States Steel Corporation, but 
there is no check for other kinds of pig. The greater 
foundry concerns have purchased supplies enough for 
the rest of the year, but the medium and smaller con- 
cerns are obliged to come into the market. The extra- 
ordinary activity in implement, vehicle, tool, and 
general machinery plants is already laying the founda- 
tion for a heavy demand for merchant steel during the 
coming summer. There have been no recent deve lop- 
ments in the steel rail industry. Quotations are still 
28 dols. for standard sections; the only disturbing 
factor in the premises is that a great deal of railroad 
building is projected for the coming autumn, for 
which supplies have not been contracted for as yet. 
In rome quarters railroad managers and railroad 
builders feel considerably disturbed over the over- 
sold condition of the rail mills, and it is probab'e 
that some action will be taken in a short time with a 
view of postponing projected work. Tramway con- 
struction, however, will be prosecuted vigorously 
under the guiding hand of combinations, which are 
creating systems of trolley lines to connect cities. 
The trolley-line system is destined to come under a 
more centralised control, just as the steam roads have. 
The dividends paid are gratifying to investors, and 
capital is found ready to prosecute many new enter- 
prises: Schemes are under way looking to the 
establishment of trolley roads from Boston to Wash- 
ington, although in some quarters this is looked upon 
as a project impossible of attainment at present. 
The prosperous agricultural, manufacturing, and 
mining conditions of the West are laying a solid 
basis for much trolley-line construction during the 
next two years, 





Beic1an Coat-Mininc.—The amount distributed in 
dividends for 1901 by twenty-two Belgian coal-mining 
companies was 515,000/. The corresponding aggregate dis- 
tribution for 1900 was 732,6800. average annual dis- 
tribution between 1893 and 1897 inclusive was 136,480/. 
While, accordingly, the profits of Belgian coal-mining 
companies, fell off to some extent, in 1901 they were 
still much above the apnual average of recent years, 
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ELECTRICALLY-DRIVEN TOOL-GRINDER. 


CONSTRUCTED BY MESSRS. LUKE AND SPENCER, LTD., ENGINEERS, MANCHESTER. 




















WE illustrate on this page a two-wheel tool-grinder | The machine will take emery wheels 18 in. in diameter 
arranged to be driven electrically, which is now being | by 3 in. wide. The spindle is of steel, and runs in 
put on the market by Messrs. Luke and Spencer, | long bearings. The motor driving the wheels is 
Limited, of Broadheath, Manchester. As shown, the | mounted on the shaft between, as shown, the armature 
machine consists of a cast-iron stand, the body form- | being wound direct on the spindle carrying the grind- 
ing a water-tank, from which water is forced on to the | ing wheels, 
emery wheels by means of a small centrifugal pump. | 








INSTANTANEOUS - GRIP MACHINE VICE. 
CONSTRUCTED BY MR. A, A. JONES, ENGINEER, LEICESTER, 











fig. | 
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(7220) SECTION ON AA 


WE illustrate on this page a drilling and shaping | vided with a lifting piece, having teeth fitting into the 
machine vice of the instantaneous-grip type, made by | corresponding teeth of two racks, fitted as shown in 
Mr, A. A. Jones, engineer, Church-gate, Leicester. A | Figs. 1 and 3. The raising of the teeth into gear is 
longitudinal section through the vice is represented in | effected by an eccentric on the screwas shown. In using 
Fig. 1, and cross-sections in Figs. 2 and 3. The fixed | the vice, the article to be gripped is placed between 
jaw of the vice is cast solid with the rest of the frame, | the jaws, and the abutment piece moved up into con- 
and is fitted with a roughened ‘“‘ grip” of hardened | tact with the movable jaw. A quarter turn of the 
steel, as shown. The movable jaw is arranged to | screw, by means of a turning bar, brings the rack teeth 
swivel, so that taper pieces can be firmly held. The | into engagement, and the further motion of the screw 
grip power is obtained from a movable abutment, which | then forces together the jaws on to the article between 
slides behind the movable jaw. This abutment is pro- | them. 








THE PHYSICAL SOCIETY. 


Tur ordinary menting of the Physical Society was held 
on April 25, Professor S. P. Thompson, President, in the 
Chair. Dr. Dawson Turner exhibited and described ‘* A 
Mechanical Brake for Induction Coils.” The use of induc- 
tion coils in the production of Rontgen rays and in 
wireless telegraphy has made the construction of a suit- 
able brake a matter of importance, The ordinary brake 
is unsuitable because of the wearing away at the point of 
contact, and there are objections to the use of mercurial 
brakes. The portable mechanical brake, which was 
shown by Dr. Dawson Turner, consistae of two metallic 
rollers with their axes parallel and kept in contact by a 
spring. One of the rollers has a cam attached to its 
spindle, and can be made to rotate by means of a small 
electric motor. Oncein each revolution the cam separates 
the rollers, thus making the brake, and at the same time 
causing the second roller, which rides loose upon its axis, 
to turn about one-eighth of a revolution. As soon as the 
cam has passed, the rollers are brought into contact by 
the spring, and the next brake occurs at a different place. 
The bh oy is thus distributed evenly over a large sur- 
face. The brake is placed in a box containing alcohol or 
petroleum, and works best when rotating rapidly. An 
objection to the arrangement is the noise it makes when 
working. Some experiments were'then shown on the 
discharge of electrified bodies by ultra-violet light. A 
disadvantage of the electric arc when used to furnish 
ultra-violet light for use in medicine, is that the 
light is accompanied by heat, so that it is necessary to 
shield the patient from the heat without interfering with 
the passage of thelight. A condenser spark between iron 
electrodes is useful, because it gives a large amount of 
ultra-violet radiation without much heat. Dr. Turner 
showed that this light is capable of discharging bodies 
whether positively or negatively electrified. He then 
showed that glass and mica are opaque to the radiation, 
while pure rock salt is transparent. 

Mr. Wilson Noble exhibited a mechanical brake similar 
to the one already shown. A roller anda disc, with their 
axes parallel, are placed in contact and made to rotate in 
the same direction by a motor. Longitudinal slots are 
cut upon the surfaces of both, and the brake occurs when 
a slot in the roller comes opposite a slot in the disc. Since 
the two are moving in opposite directions at their point 
of contact, the brake is very sudden. To vary the len; 
of the brake without altering the rate of rotation, the slot 
in the roller is wider at one end than the other, and the 
disc can be placed so as to touch the roller at any point 
of its length. 

‘The chairman said he knew of no metal which would 
withstand continual sparking without wearing, and sug- 
gested that brakes should be so designed that a parts 
affected by the sparking could be easily replaced. He 
asked if there was any difference in the wear of the two 
rollers. Referring to an experiment shown by Dr. 
Turner, in which ultra-violet _— discharged a positively 
electrified body much quicker than a negatively electrified 
one, he asked if this would be the case if the apparatus 
were surrounded by an earthed metallic screen. 

Mr. Watson su ted that the wearing of the edges 
in Mr. Wilson Noble’s brake might be lessened by filling 
the cavities with slate. 

Mr. Daddell said that the worst substance for makin 
contact-pieces was carbon; then came zinc, brass, an 
copper, with platinum best. These were the results in 
air, but the effects in liquids were different. With 
rapidly-moving contacts all metals are equally good, but 
in ordinary coils the contact-pieces move slowly. 

Professor Everett said it was interesting that rock salt, 
which is very transparent to long waves, should also be 
transparent to very short waves, 4 

Dr. Dawson Turner said that if the experiment referred 
to by the chairman had been performed inside an earthed 
metallic screen, the oe ph | electrified body would have 
been more quickly discharged. 

Mr. R. 8. Whipple exhibited ‘‘.A Zemperature Indi- 
cator for Use with Platinum Thermometers, in which 
Readings are Automatically Reduced to the Gas Scale.” 
The instrument is very similar to the well-known Callen- 
dar and Griffith’s temperature indicator, with the excep- 
tion that it is so arranged that the readings obtained are 
automatically reduced to the gas scale, thus avoiding the 
necessity of applying a correction. Ib consists of a simple 
Wheatstone’s bridge with equal ratio arms, the other 
arms being the thermometer and a nee Mpa ee bridge 
wire, together with the compensating | A travelling 


contact is moved round the wire until a balance is ob-’ 


tained. The bridge wire is wound on an ebonite drum, 
on the outer surface of which a helix has been cut. The 
contact-piece, which is connected electrically with the 

alvanometer, is carried from the inside of a cylinder 

xed to a shaft. A white celluloid tube, on which the 
scale is divided, is fixed to the outer surface of the cylin- 
der. A screw of the same pitch as the helix on the 
ebonite drum is cut on the shaft, so that by rotating the 
shaft the contact is caused to travel 'along the bridge wire, 
and at the same time the scale is carried past an index 
placed above it. The scale has been so constructed that 
the reading of the index oe directly the temperature of 
the thermometer reduced to the gas scale, The instru- 
ment reads from 0 deg. to 1400 deg. Cent. 

Dr. Chree asked the following questions: Was not the 
instrument so constructed restricted to platinum ther- 
mometers of wire having a given specified value of 5; if 
so, what was this value? Did the helical wire balance 
the entire resistance of the thermometer, or only the 
excess above the resistance at 0 deg. Cent.; and could 
the instrument measure temperatures below 0 deg. Cent. ? 
What error was likely to come in when measuring tem- 
peratures up to 1000 deg. Cent. from changes in the 
resistance of the helical wire under the variations of 
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atmospheric temperature to which it would be ex in 
ordinary use? Would not there be some wear between 
the wire and the contact piece ? ea 

Dr. Harker asked what were the limits of the value 
of 6 for wires now supplied for commercial purposes? He 


thought that the accumulation of dust between the con- | all 


tact-piece and the wire, due to continual scraping, was a 
more serious objection than the wearing away of the wire. 

Mr. Whipple said the scale was calculated for a value 
of § = 1.5. The value of 5 seldom exceeded 1.52, and 
wire could be obtained with 5=1.5. The instrument 
shown was made to read from 0 deg. Cent., but could 
easily to read below 0 deg. Cent. The wear- 
ing between the contact-piece ‘and bridge wire was very 


6. 

r.8. A. F. White read a ‘‘Wote on the Compound Pendu- 
lum.” In the determination of the length of the equivalent 
simple pendulum for a compound pendulum whose form 
is a symmetrical bar and bob, with one fixed, one movable 
knife edge, and no sliding weight, it is convenient to make 
the mass of the movable knife-edge small. In this case 
small displacements of this knife-edge will not materially 
alter the position of the centre of gravity or radius of 
gyration of the pendulum about an axis through its centre 
of pe A The time of swing about the fixed knife-ed, 
will therefore remain practically constant. The best de- 
termination of the correct position of the movable knife- 
edge for an equal time of oscillation will be given when for 
the smallest displacement of this knife-edge there is the 
greatest variation in the time of oscillation about it. The 


author has determined the position which makes “ a 


maximum, h being the distance of the axis of suspension 
from the centre of gravity. 
He had also drawn tke curve showing the relation 


between at andh. The calculations have then been 


— to the determination of the position of the mov- 

able knife-edge in a particular pendulum. The experi- 

mental value of the ratio of h to k deduced from this 

pendulum when the movable knife-edge is adjusted to 

7 right position, agrees well with that predicted by the 
eory. 

The author states that when the length of the equiva- 
lent simple = is about a metre, it should be 
possible, with a —- reading to 0.2 second, to 
determine “‘g” to about.lor.2 per cent. If the fixed 
knife-edge were made the movable knife-edge, the value 


of at would be very large, but there would be difficulties 


in the way of measuring the small time of swing and the 
small equivalent length. 

Dr. Chree said that the mathematical work might apply 
to either of two distinct problems. It might refer to the 
case of an ordinary pendulum with one movable knife- 
on, Oe object sought being the particular position in 
which a given chi in the period answered to the 
greatest movement of the knife-edge. The second case— 
the one which he supposed the author had in view—was 
that of a Kater pendulum, the object being to ascertain 
what design enabled the position of the movable knife- 
edge to be most accurately determined from the condition 
that the period about it should equal that about the fixed 
knife. The author’s reasons for neglecting the 
solutions answering to a short penduium of large moment 
of inertia did nob appear mathematically complete, 
though they might be supported from physical considera- 
tions as to the relative accuracy of the determinations of 
**g” with long and with short pendulums. 

cr. Watson said that asa pret problem for students 
the length was the most difficult thing to measure. The 
position of the movable knife-edge for strict equality of 
riod could be deduced by interpolation from periods 
etermined in two positions of the movable edge. In 
accurate work a light bob equal in size to the heavy bob 
might be placed upon the other end of the pendulum to 
nap the air iriction constant. 
The Society then adjourned until May 9, 1902. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—There was rather more 


business done on Thursday forenoon, from 8000 tons to | 


10,000 tons o 
rants lost3d. per ton at 533. 8d. cash buyers, and Cleveland 
4d. ab 48s. per ton cash buyers, Cumberland hematite 
iron was nob mentioned. About 10,000 tons changed 
hands in the afternoon, business being confined to Cleve- 
land, which finished, as in the forenoon, at 483, 54d. cash 
buyers. Scotch was quoted unchanged at 54s. O}d. cash 
of ton sellers. The settlement prices were: Scotch, 

9d.; Cleveland, 483.; hematite iron, 59s. Tha per 
ton. On Friday forenoon a moderate amount of busi- 
ness was done, and prices wore a shade firmer. Cleve- 
land, to which business was confined, was dealt in 
up to between 7000 and 8000 tons, and the quotation 
rose ld. per ton, while Scotch was marked up 14d. 
Ta the afternoon about other 10,000 tons changed hands, 
and the tone was firm, Cleveland yt | 24d. up on the 
day, Scotch 14d., hematite iron 3d. per while 
the settlement prices were: 533. 74d., 483. 3d., 
593. 7id. per ton. In the market on Monday forenoon a 
fair yee of sane mages ps done, nang —_ 4 9000 
tons changing hands, ices were firm. Svotch rose 
34d. per ratty Cleveland 1d. per ton. In the afternoon 
about 10,000 tons were dealt in, and the market remained 
steady at the forenoon gpa the settlement prices being 
5is., 483. 6d., and 593. 9d. per ton. Business was quiet 
on Tuesday forenoon, but the tone was firm and eallers 
were still scarce. Dealing was confined to Cleveland, 


which rose 1}d. per ton for cash. It was announced that 


foregoing shi 
be | (shipped at fw svn 


hanging hands at easier prices. Scotch war- | gai} 





the market would be closed on Monday, May 5 (the 
Scotch Bank Holiday). The settlemeut prices were : 
533. 10}d., 483. 6d., and 60s. per ton. About 5000 tons 
chai hands this forenoon, and prices were firm. 
In the afternoon a similar amount of iron was dealt in, 
Cleveland, and it and Scotch both lost 34d. per ton. The 
settlement prices were: 53s. 74d., 43s. 44d., and 60s, per ton. 
The following are the quotations for makers’ iron No. 1: 
Clyde, 663. per ton; Calder and Gartsherrie, 66s. 6d. ; 
savcem, Fee ; Summerlee and meron pho 6d. 4 
n—a 1 at w; Glengarnoc 
~ sagey Shotts (ship; at Leith), 
703.; Carron (shipped at Grangemouth), 68s. per 
ton. The number of blast-furnaces in operation is 
84, against 79 last week, and 73 at the same time 
last year. Scotch hematite iron is firmer at 62s. per 
ton delivered at the steel works. Transactions in all 
classes of iron have been on a comparatively small 
scale, and public interest seems to be diminishing, leaving 
the market more to inside dealing. Russian shipments 
of pig iron to this country, contrary to all ideas, promise 
to be continuous, and further sales of the article are 
advised for May and June. So far as pryenies | iron is 
concerned, this Russian iron is said to be of quality. 
The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores stood at 53,111 tons yesterday afternoon, 
as compared with 53,140 tons vananleg week, thus show- 
ing a reduction for the week amounting to 29 tons. 


Finished Iron and Steel.—So far as finished iron is nova 


concerned, the position has not improved since last week, 
and makers are finding it difficult to keep their works 
fully employed, although with the tendency to advance 
the price of pig iron there is no neue that any reduction 
can take place in the meantime. There is no improve- 
ment to record in respect of the steel trade. Prices remain 
steady, and the home market, if anything, tends to weak- 
ness, and merchants are selling at less than makers’ 
prices. Makers are unable to reduce their quotations 
owing to the very steady condition of the raw materials. 
Foreign orders continue to come in with regularity, and 
this is a considerable help. 

Sulphate of Ammonia.—This commodity is strong at 
12/, 5s. per ton for ‘‘ spot” delivery f.a.s. Glasgow, and 
f.o.b. Leith. Business has been recently done at 
12/. 6s. 3d. per ton f.a.8. Glasgow, and for May to 
October delivery 11/. 153. per ton has been taken, the 
market continuing very strong. The shipments reported 
last week amounted to 2898 tons, making for the year 
58,758 tons, being an increase of 11,207 tons over the 
shipments for the get grein period of last year. 
Inquiry is fairly brisk, and prices are fully maintained. 
Last week’s shipments at Leith amounted to 108 tons. 

Iron Fencing for Lord Kitchener.—An order for over 
100 miles of iron fencing was recently given out, pri- 
marily to Messrs. Wm. Bain and Co., Lochrin Iron Works, 
Coatbridge. It was wanted for Lord Kitchener for 
strengthening wire entanglements in South Africa. The 
order was so large that Messrs. Bain and Co., although 
their men worked at the job night and day to complete 
the order, were unable to overtake it in time, and they 
sublet a portion of it to other firms, including Messrs. 
G. B. Smith and Co., Messrs. A. and J. Main, Messrs. 
P. and R. Fleming and Co., each of whom have large 
shares in the contract. The railing now being shipped 
is about 44 ft. in height, formed of continuous 
bars carried on steel uprights. It is made in sec- 
tions for facility of transporb and removal. The 
iron fencing will run through the present wire “ge a 
ments, and will extend to about 100 or 150 miles. 
The recent break through of the barbed wire by De Wet 
and Delarey made it imperative that more active measures 
should be made to strengthen the wire entanglements so 
as to make the Boer drives more effective. 

Clyde Shipbuilding: Launches During April.—April 
has been notable on the Clyde for a large output of new 
shipping from the various yards, and also for the placing 
of big Government contracts with local firms. The new 
work for the Admiralty nearly reaches to 56,000 tons dis- 
placement, and the orders are distributed over five com- 
panies or firms. Apart from war vessels, however, new 
work is exceedingly scarce, and the amount reported during 
the month is barely 10,000 tons. The launches during 
the four weeks of April number 21, with a gross measure- 
ment of 42,145 tons, including steamers, steam yachts, and 

ing vessels. Last April new shipping was launched to 
the extent of 24,490 tons. 





NOTES FROM SOUTH YORKSHIRE. 
Shefleld end the D ype ki seer 
a isintegration of Victoria University.— 
On Friday the Council of University College, Sheffield, 
passed a resolution requesting the Privy Council, before 
considering any proposal involving the disintegration of 
Victoria University, to institute an — the 
present position of university education in cashire 
and Yor 
Sheffield Chamber of Commerce. — Ab a meeting on 
Thursday of the Council of the Sheffield Chamber of 
merce communications were read from the Bristol 


and | Chamber and the British Iron Trades Association dealing 


with the subject of cavals. The Bristol Chamber de- 
sired ~—— Do gees Bill, introduced at the instance 
of the Associated Chambers; while the Iron Trades 
Association wished the Sheffield Chamber to approach 
the Government, urging consideration of the whole sub- 
ject, with the view of re ae transit for heavy 
traffic. The council directed the secretary to urge that 
the Government should deal with the subject as a whole, 
having regard to the heavy railway rates which affect 
the trade of this country, and prejudice it as against the 





much more advantageous rates obtaining in foreign 
countries. 


Iron and Steel.—A somewhat pessimistic tone pervad 
the steel and iron trades of the district. The armour- 
age firms are anxiously awaiting communications 

rom the Government as to their requirements in connec- 

tion with the new naval programme, but up to the present 
no specifications have been received. Hundreds of men 
are still out of employment, and skilled workmen are 
filling the posts o mee ty acd walking the streets, 
Even when orders come to hand, it will be months 
before the planing and finishing shops are in full 
swing, and in the meantime there is much distress in 
the t-end. Firms making marine forgings, shafte, 
and cranks have little to do, and prices are so cut that 
orders are only acceptable in that they keep the plant 
and machinery in use. Houses are now taking contracts 
at rates they would not dream of in the ordinary course 
of trade, and quotations for any business that may be in 
the market vary to a most extraordinary extent. Fora 
large forging, some 7 or 8 tons in weight, the variation in 
the prices tendered by some of the first houses in the 
country was no less than 7/. 10s. per ton. Shipbuilding 
continues very quiet, there having recently been abso- 
lutely no inquiries, 

South Yorkshire Coal Trade.—The volume of business 
continues to be satisfactory, and the pits are running 
almost full time. At all the Humber ports business is 
ming brisk, and when the Baltic ports are open 
the demand will be further stimulated. e returns of 
the coal exported from both Hull and Grimsby last week 
show very satisfactory increases when placed against 
last season’s figures, and at Goole trade is developing. 
A heavy tonnage is leaving the district under con- 
tracts with various railway companies, but there is no 
improvement to note in respect of the quantity of fuel 
required by local manufacturers. There is still a fair 
amount of business being done in the better qualities of 
house coal, chiefly for London and other distant markets, 
but inferior sorts are being neglected. Coke is im- 
proving. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

_ The Cleveland Iron Trade. — Yesterday the weekly 
iron market here was fairly numerously attended, and 
though the amount of business doing was not very large, 
& pretty cheerful tone prevailed. After the rather heavy 
buying recently witnessed, a lull was looked for, and the 
market on the whole must be descri' as fairly satisfac- 
tory. Cleveland pig iron producers are well sold to the end 
of June, and they were nob pressing iron on the market, but 
it was reported that some makers were prepared to enter 
into contracts for delivery over the second half of the 
year at — lower rates than are named for early 
delivery. No. 3 g.m.b. Cleveland pig sold at 48s. 6d. for 
prompt f.o.b. delivery, and by the close of the market 
nothing below that figure was named, butin the early part 
of theday buyers hesitated to pay theprice. No.1 Cleveland 
pig was 50s.; No. 4 foundry, 47s. 9d.; grey forge, 47s. 3d.; 
mottled, 46s. 9d.; and white, 46s. 6d. East  hema- 
tite a Fang was a little stronger, mixed numbers being 
57s.; whilst No. 1 was 57s. 6d.; and No. 4 forge, 558.— 
all for early delivery. Spanish ore was steady, rubio 
being still 16s. ex-ship Tees. To-day prices were hardly 
quotably changed, but they showed rather a downward 
tendency. So far as can at t be seen, there is little 
likelihood of any of the idle furnaces in this district being 
re-started in the early future, although with the advance 
of the shipping season the present output may not be 
equal to meet the requirements. The deliveries of pig 
iron continue on a good scale, but shipments for April 
are rather below what at one time was anticipated. 
Clearances to Germany—once one of our best customers 
—have been very poor during the month just ended. 
Shipments to Scotland have once more heavy, most 
of the iron cleared from here going north of the Tweed. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry present few new features. 
Most makers keep pretty busy, but in one or two depart- 
ments orders are not easily obtained. In other branches, 
however, fairly good inquiries are reported. Messrs. 
Richard Hill and Co. are starting a new mill, which has 
been fitted with the most modern appliances for the pro- 
duction of bars, strips, and hoops. Iron ship-angles 
are scarce, and they have been advanced 5s, ond ton. 
The following are the market quotations: Common 
iron bars, 67 py ony ig 61. 10s. ; iron ship-plates and iron 
a each 67. 2s, 6d.; steel ship-plates, 5/. 15s.; 
and steel ship-angles, 5/. 12s. 6d.—all less the customary 
24 per cent. discount. Heavy sections of steel rails are 
steady at 57. 10s. net cash ab works, and makers are busy. 


Coal and Coke-—What change there is in the fuel trade 
is for the better. Coal is in better demand for forward 
delivery, but the U) supply more than meets re- 
quirements for not 2 delivery. For unscreened Durham 
bunkers 8s. 6d. f.0.b. is about the price. Gas coal, as is 
usual at this time of year, is Coke prices are de- 
cidedly stiffer, and buyers are placing orders more freely. 
Ave blast-furnace qualities now range from 153. to 
15s. 3d. delivered here. 

More American Methods.—A foper on ‘A Visit to the 
United States” was read b ap: | Crowe, West 
Hartlepool, at a meeting of the members of the Cleveland 
Institution of Engineers, held at Middlesbrough this 
week, The reader gave an exhaustive resumé of the 
plant used, the operations in ress in the works in 
America, and the rapid strides which have been made 
during the last ten or twelve years, especially in the sub- 
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stitution of electrically worked machines for those worked 
by hydraulic power. Allusion was alzo made to theabsence 
of mechanical labour in the American mills, hand labour 
being rende in a great measure unnecessary, Owing to 
the excellenca of the mechanical appliances. There was, 
the lecturer pointed out, no makeshitt about the American 
principle. What they considered worth doing they did 
well, and showed no hesitation in dismantling their works 
after the plant had been in operation but a few years. 
Numerous lantern slides, showing American machines 
in operation, were displayed, and the lucid agra an 
given by Mr. Crowe was closely followed by the large 
number of members present. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has continued firm, and few coal- 
owners are in a position to entertain proposals when early 
deliveries are required. The best steam coal has made 
15s. 6d. to 163, per ton, while secondary qualities have been 
quoted at 13s, 9d. to 14s. 6d. per ton. House coal 
has shown no change; No. 3 Rhondda large has been 
quoted at 14s. 6d. to 14s. 9d. per ton. Foundry coke 
has made 19s. to 21s. per ton, and furuace ditto 17s. 6d. 
to 183. per ton. As regards iron ore, the best rubio 
has been making 14s. 3d. to 14s. 6d. per ton, while 
Tafna has realized 153. to 15s. 6d. per ton. 


Dowlais.—A recent improvement in the iron and steel 
trades has been maintained, and the local mills and 
furnaces have been generally active. Some large con- 
signments of steel rails have been made. 


Russian Pig at Port Talbot,—The steamship Zora has 
arrived at Port Talbot with a cargo of 5500 tons of pig 
iron from Kertch, The greater portion of the cargo is 
for the Port Talbot Steel Company, whose works at Port 
Talbot are rapidly approaching completion. Imported 

ig iron is likely to be a steady source of traffic for Port 

albot, as the port is well adapted as a centre of supply 
for the neighbourh A cargo of 3000 tons of anthra- 
cite coal was last week shipped at Port Talbot in the 
French ship Marechal de Turenne. 


Bute Shipbuilding and Dry Dock Company, Limited.— 
The repors of the directors of the Bute Shipbuilding, 
Engineering, and Dry Dock Company, Limited, for the 
year ending March 31, 1902, states that the balance to the 
credit of profit and loss account for the year, after allow- 
ing for depreciation, &c., amounts to 17,7112. Aninterim 
dividend at the rate of 10 per cent. oy! annum was paid 
in October, after — for which there remains (in- 
cluding 29,5007. brought forward) a balance of 38,462/. 
available for distribution. The directors recommend the 
payment of a further dividend at the rate of 10 per cent. 
per annum, which will absorb 8750/., leaving 29,7127. to 
be carried forward. 


Cheltenham and District Light Railway.—The Light 


Railway Commissioners have fixed the 15th inst. as the | Pape 


date of a local inquiry into an —— by the Chel- 
tenham and District Light Railway Company for an 
extension of its system (which at present runs through 
Cheltenham and to the top of Cleeve-hill) to Leckhamp- 
ton and Charlton Kings, two of the chief suburbs of the 
town. 


The Swansea Valley.—Steel bars have shown an upward 
tendency, and stocks are generally much uced. A 
slight improvement is noted at some of the collieries of 
the district. 





CanapiaNn Steam Navication.—The Canadian For- 
warding and Export Company is about to establish a direct 
line of four steamers between Montreal and Rotterdam. 





STEAMER FOR THE VANCOUVER- VICTORIA SERVICE.— 
The Canadian-Pacific Railway Company have contracted 
with Messrs. C. S. Swan and Hunter, Limited, New- 
castle-on-Tyne, for the construction of a 300-ft. twin- 
screw steamer intended to steam at about 20 knots and to 
connect the Canadian-Pacific Railroad, which terminates 
at the Port of Vancouver, British Columbia, with the 
town of Victoria, on Vancouver Island, which is distant 
about 70 miles from the port of Vancouver. Handsome 
accommodation is to be fitted for 160 passengers, includ- 
ing 80 two-berth state-rooms and commodious dining- 
room, sitting-rooms, smoke-room, &c. There will also be 
accommodation for deck and Chinese passengers. The 
machinery will be supplied by Messrs. R. and W. Haw- 
thorn, Leslie, and Co., St. Peter’s Works, Newcastle-on- 
Tyne, and both hull and machinery constructed under 
special survey, and to take the classification of the British 
Corporation Registry. 





PERSONAL.—Mr. i. Mecurnar Duncan _has resigned 
his position upon the staff of Messrs. Kennedy and 
Jenkin in order to commence practice as a consulting 
engineer. His office address is 27, Old Queen-street, 
Westminster.—Mr. Dodd, A.M.I.C.E., an- 
nounces that his brother, Mr. Robert Parker Dodd, has 
joined him in partnership, and that in future the firm 
will be known as Messrs. Dodd and Dodd, civil engi- 
neers, 37, Waterloo-street, Birmingham.—The British 
Thomson-Houston Company, Limited, announce that 
they have removed their Irish office from 21, Lincoln- 
pa, Dublin, to 9, Donegal-square, Belfast.—The business 

itherto carried on at the Tees Dockyard by Messrs. R. 
Craggs and Sons, shipbuilders, has been converted into 
a limited liability company. The new firm will be 
known as Messrs. R. Craggs and Sons, Limited, and 
they have taken over the business as a current going 
concern. The directors are Mr. Henry Foxton Craggs, 
Mr. Ernest Hall Craggs, and Mr. Robert Henry Craggs. 


MISCELLANEA. 


AccorpinG to Engineering News, a special train running 
on March 23, between Philadelphia and Jersey City, 
reached a speed of 90 miles per hour. which was main- 
tained for a distance of six miles. The time taken for 
the whole run of 89.4 miles was 80 minutes, and a similar 
train on the followiog day completed the distance in one 
minute less. 


In some notes on the head lost in water-supply systems, 
published in a recent issue of Engineering News, Mr. 
A. P. Folwell, M. Am. Soc. C.E., gives the following 
estimates of the losses of head due to valves and bends: 
Loss in an open valve=loss in 5 ft. of straight pipe. 
Loss on half-closed valve = loss in 80 ft. of straight pipe. 
Loss in an ordinary cast-iron 90 deg. bend = loss in 10 ft. 
of straight pipe. Loss on a T = loss in 3 ft. of straight 
pipe. 

A very smart piece of work has just been completed by 
Messrs. Bayliss, Jones, and Bayliss, Limited, of Wolver- 
hampton, from whom, on March 27 last, the Government 
ordered 30 miles of iron-bar fencing for use in South 
Africa, in connection with the system of block-houses. 
This order was afterwards in to 40 miles. Twenty 
miles of this total were shipped on April 17, and the re- 
mainder was completed y for shipment by April 23. 
The total weight handled was about 1000 tons. 


Some experiments made by Mr. G. H. Barrus at the 
Manhattan Railway Power Station showed that in a 
2-in. steam pipe 100 ft. long, and under 80 Ib. pressure, 
the condensation amoun to 60.3 lb. of steam per hour 
when the pips was bare, and to 15.141b. per hour when 
covered. With steam at 1001b. pressure the condensa- 
tion, when uncovered, reached 72.20 lb. per hour. Ina 
10-in. pipe 35 ft. long, carrying steam at 100 lb. pressure, 
the condensation, when uncovered, amounted to 112 Ib. 

r hour, and when covered to but 15.93 lb. per hour. 

he temperature of the surrounding air ranged during 
the experiments from 50 deg. to 75 deg. Fahr. 


Some time ago Mr. G. F. Lambert discovered that 
certain metals, such as the liquid alloy of sodium and 
potassium, if heated in a current of air, are capable of 
absorbing large volumes of oxygen, higher oxides of the 
metals being produced. These higher oxides, if thrown 
into cold water, decompose, the ordinary hydrate being 
formed and pure oxygen liberated in the ratio of from 150 to 
225 litres per kilogramme of the compound. This method 
of generating oxygen is now being commercially exploited 
by the Compagnie Universelle de l’Acétyléne, who have 
brought out a number of different generators in which oxy- 
gen is produced by the action of water on the ‘‘ oxylithe,” 
exactly as acetylene is produced from calcium carbide. 


The seventh annual convention of the Incorporated 
Municipal Electrical iation will be held in London, 
on July 2, 3, 4, and 5, 1902. The following is a list of the 
rs to be read and discussed: Wednesday, July 2.— 
1. Presidential Address, by Mr. J. H. Rider. 2. ‘‘ Double 
Current Generators and their Se ree by Mr. 
E. T. Ruthven Murray. 3. ‘‘H. T. Continuous Cur- 
rent Systems,” by Mr. A. S. Barnard. Thursday, July 
3.—1. ‘Steam Turbines,” by Mr. S. E. Fedden. 2. 
‘“*The Correct Type of — for Large Generating 
Stations,” by Mr. A. A. ~ Friday, July 4.—1. 
‘*Some Notes re —e. by Mr. H. Faraday Proctor. 
2. ‘Two v. Three-Wire Distribution.” by Mr. J. F.C. 
Snel]. Arrangements are in hand for visits to be made 
to various works and other places of interest. 


It is announced by the Admiralty that the following 
are the names of the ships for which orders have been 
placed with the firms mentioned : ‘First-class battleships : 
Dominion, Messrs. Vickers, Sons, and Maxim ; Common- 
wealth, the Fairfield Shipbuilding and Engineering Com- 
pany. First-class cruisers: Roxburgb, London and Glas- 
vad Company ; Antrim, Messrs. John Brown and Co., 

imited ; Hampshire, Sir W. G. Armstrong, Whitworth, 
and Co., Limited; Argyll, the Greenock Foundry Com- 
pany ; Carnarvon, Messrs. W. Beardmoreand Co. Tor- 
pedo-boat destroyers: Derwent, Messrs. R. and W. 

awthorn, Leslie, and Co., Limited ; Eden, the Parsons 
Marine Steam Turbine Company, Limited; Erne, 
Ettrick, and Exe, the Palmer Shipbuilding and Iron 
Company, Limited ; Ribble, Teviot, and Usk, Messrs. 
Yarrow and Co., Limited. 


The council of the Inatitution of Civil Engineers have 
made the following awards for papers.read and discuesed 
before the Institution during the past session: A Telford 
Medal (in standard gold) to Mr. W. M. Mordey, and a 
George Stephenson Medal (in standard gold) to Mr. B. M. 
Jenkin, M. Inst. C.E. ; a Watt Medal (in standard " 
to Mr. J. A. F. Aspinall, M. Inst. C.E.; and Telfo 

remiums to Messrs, W. C. Copperthwaite, A. H. Haigh, 

.Sc., and J. Davis, M. Inst. C.E. The council have 
also awarded the Howard Ee uennial Prize of the 
Institution to Mr. R. A. Hadfield, M. Inst. C.E. (of 
Sheffield), for his scientific work in investigating methods 
of treatment and new alloys of steel, and on account of 
the importance, in industry, of some of the new products 
introduced by him. The presentation of these awards, 
together with those for papers which have not been sub- 
ject to discussion and will be announced later, will take 
place at the inaugural meeting of next session. 


A Billis now under consideration at Washington for 
oe the payment of drawbacks on material im- 
ported in the States, worked up there and re-exported. As 
matters stand, the drawbacks paid in this way to ex- 
porters amount to rather over a million sterling annually, 
the principal item on which repayment of duties is 
made being tincans. The existing law, however, requires 
a manufacturer who imports material on which he pro- 








poses to claim a drawback on re-exportation, to export 


the identical material he imported ; and if, as is often the 


he uses both imported and domestic raw materials 
of the same kind, he must keep the two separate through 
all stages of the manufacture. The Bill under discussion 
roposes to alter this and allow the manufacturer to use 
indifferently domestic or importei material, and to claim 
the drawback provided he can show that he is importing 
an equivalent quantity of raw maf@rial. Thus the article 
actually sent a , on which the drawback is claimed, 
may, if the Bill passes, be wholly of domestic origin, the 
material actually imported on which the original duty was 
agg used for products disposed of in the domestic 
market. 


In his evidence before a Committee of the House of 
Lords, on Tuesday, Mr. Yerkes gave some particulars of 
the plan on which it is proposed to work the District 
Railway after electrification, and the tubes with which it 
is proposed to connect this railway up. It was intended, 
he stated, to have trains of seven carriages, each 50 ft. 
over all, and each ceating 48 persons. There would be a 
motor carriage at each end, and one in the centre of the 
train, and the others would be ilors. Everything 
would be of a non-inflammable material. Personally, he 
thought that an 11-ft. 6-in. tube would be perfectly safe, 
and offer no disadvantages in the working; bub if the 
committee or the Board of Trade decided in favour of a 
tube of adiameter of 13 ft. 6 in., they would be perfectly 
willing to conform to their decision. As to ventilation, 
they had arranged a system under which the air would be 
changed in every mile of tunnel every 45 minutes. The 
trains would run about 15 miles an hour in the tube, but 
on the lines of the District the s would be 16 miles 
an hour. It was nota fact that they did not propose to 
contract for machinery or rolling-stock in this country. 
It was his duty, as well as his wish, to throw everythin 
he could among the English manufacturers. They h 
made about 400,000/. of contracts, and 98 per cent. of 
them were with firms in England. 





= 

THe Unirep States AND Brazit.—The Lamport and 
Holt line is about to place six additional steamers upon 
its service between New York and Rio de Janeiro. Two 
of the boats will be of 5000 tons burthen, and will have 
accommodation for 70 cabin and 50 steerage passengers. 
The four other steamers will be of 6350 tons burthen. 
The Prince line has also placed an additional steamer 
upon its New York and Rio de Janeiro service, The 
voyage between New York and Rio de Janeiro will be 
made in eighteen days. Z 

New Souto Watrs.—Much is done by the newspapers 
of our colonies towards the p of the units formin 
our great Empire by the compilation of useful’ data, an 
the readiness with which they give information at their 
colonial office, but more especially at such London offices 
as they possess. A case in point is brought to our notice 
in the publication from the offices of the Daily Commercial 
News and Shipping List, of Sydney, of a supplement— 
“The Annual Review of Shipping and Commerce of New 
South Wales.” It contains articles on almost every phase 
of business, which can interest prospective colonists or 
investors, reviewing as it does the finances and industries 
of New South Wales. This newspaper, it may be added, 
has opened offices at 17, Gough-square, Fleet-street, E.C., 
where copies of this book may be had. 





Messrs. CLAYTON AND SHUTTLEWORTH, LimITED.— 
The first annual meeting of this company was held av 
Lincoln on Wednesday. Mr. F. S. = Dosey, who pre- 
sided over a large attendance, moved the adoption of the 
directors’ report. He said the result of the year’s business 
was a profit of 46,8517. It was a matter of keen dis- 
appointment and regret that at the termination of the first 
year in the history of the company he had to put before 
the proprietors an unwelcome statement, but the diffi- 
culties experienced in earning a profitable return had 
been very great. The business was a fluctuating one, but 
such a collapse in trade during the past year was never 
anticipated. The reasons which had combined to produce 
this result had been acute commercial depression in 
Europe, bes myn harvests on the Continent and in 
other parts of the world, a sudden fall in the prices of raw 
materials in January, 1901, and onwards, and loss of 
South African trade in consequence of the war, It had 
been stated that Mr. Shuttleworth had got out of the 
business. It might be satisfactory to the shareholders 
to know that Mr. and Colonel Shuttleworth showed their 
confidence in the future of the business by still hold- 
ing about 150,000/. in shares, 60,000/. in pre- 
ference shares, as well as 65,0002. in debentures. To- 

ther with the officials of the company. the directors 

eld altogether about 180,000 of the ,000 ordinary 
shares, ith regard to the future, he did not regard the 
outlook as very rosy, and he did not think that matters 
had turned the corner on the Continent, to which the 
company looked for a ce rtion of its trade. But 
when the present wave of depression had passed, he 
believed they could look for a profitable return on 
@ capital which was more than represented by assets. 
Mr, A. Shuttleworth seconded the motion. Mr. H. 
Fisher, of Sheffield, thought the chairman’s statement, 
on the whole, reassuring, ay a 2 per cent. dividend 
was not a very inspiring one. He hoped those who con- 
trolled the company would develop new branches of engi- 
neering. Mr. A. Lupton considered the report and the 
speech of the chairman a dash of cold water. He never 
heard of such a thing as placing 96,0007. to reserve and 
paying only 2 per cent. divid and he saw no reason 
why the shareholders should not have a proper dividend. 
Mr. H. Newsum thought the report a terrible disappoint 








ment. The chairman replied, and said no director had 
sold a share, The report was adopted, 
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FLOATING DOCK AT ALGIERS, NEW ORLEANS, U.SA. 
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(For Description, see Page 572 ) 
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THE AMERICAN SHIPPING COMBINE. 


WE adopt the above title with the word ‘‘ Ameri- 
can” because in spite of all that has been said in 
various newspapers and elsewhere one fact is 
apparent—that the control of the Atlantic shipping 
trade, if the arrangements now proposed are carried 
out, will fall into American hands. There have 
been rumours for some time past that a gigantic 
**Trust,” ‘‘Combine,” or ‘* Merger”—the latter 
word appears now most fashionable—was contem- 
plated. We have hesitated to refer to these 
rumours, as we hold it mischievous to give currency 


an 





to statements that may prove unfounded. There 
have been made public, however, within the last 
four days some more or less definite particulars, 
No doubt many wild rumours have been flying 
about during the last week, probably much to the 
annoyance of the organisers of the combine, who 
would have preferred to work without the embarrass- 
ing element of public opinion, and possible legis- 
lative interference, until the whole matter was 
settled. The statements made for publication by 
those in a position to speak, throw very little light 
on the subject ; even Mr. Bruce Ismay’s statement 
contains practically no information of interest to the 
public. We only know that Mr. Pierpont Morgan 


2| will exercise his ‘‘ option,” whatever that may be ; 


and that the matter will be submitted—presumably 
more or less fully—to the shareholders. 

In the first place Mr. Pierpont Morgan, justly 
described as ‘‘the Napoleon of Finance,” is supposed 
to have obtained control of almost unlimited capital. 
The creation of the Combine will involve the sum 
of 34,000,0007. in the shape of securities, and this 
amount, it has been stated, may easily grow to 
40,000,000/. How the capital will be divided up is 
not of great importance, excepting, of course, to 
those who take part in the transaction. Unless the 
statements that have been made public, and which 
so far have not been camel, are untrue, Mr. 
Pierpont Morgan would obtain control of practically 
the whole of the chief Atlantic lines, except- 
ing, perhaps, the Cunard Company. The North 
German Lloyds and the Hamburg-American lines 
are also to be in some way afiiliated, although the 
German Government appears to keep a tighter 
hold than our Admiralty does upon ships subsi- 
dised.. The German part of the arrangement, 
whatever it may be, will therefore not appear so 
much on the surface. At any rate, it seems pro- 
bable that the Combine will not be hampered by 
German competition, although the German com- 
panies will doubtless profit by the new movement. 

The way in which this manifestation of American 
enterprise has been received in England is charac- 
teristic of the docile attitude of the latter-da 
Briton. In no other country would such an attac 
on one of the chief sources of a nation’s strength 
have been so calmly accepted. The Times corre- 
spondent at New York asked whether Americans 
would allow American companies, under similar 
conditions, to pass into British hands, and received 
the reply, ‘‘ Of course not,” in peremptory tones. 
The attitude in Germany would appear at first 
somewhat similar ; but the Germans are huggin 
themselves with the thought that they have secur 
an advantage without giving anything in return. 
How far this faith will be justified by events 
remains to be seen. Perhaps the most remark- 
able part of the whole business is the position 
which is taken up by an influential section of the 
Press. In a certain leading article we find many 
of the stock arguments that have been advanced 
in America in defence of the formation of Trusts 
and Combines. We are told that trade has been 
suffering from over-competition—the old American 
plea of the monopolist. ‘‘The struggle between 
the great carrying companies to meet, and even to 
encourage, the growing demands of the public for 
rapid and luxurious travelling over the sea has 
ended in the production of fleets of powerful and 
magnificently-equipped steamers.” 

e are willing to admit that too much has been 
spent on mere magnificence ; that is to say, decora- 
tions have become gorgeous and correspondingly 
costly beyond all proportion to the needs, or even 
the wishes, of the travelling public. Putting that, 
however, on one side, we cannot admit that the 
Atlantic liners of the present day are either too 
powerful or too well equipped. No doubt, when 
compared with the steamers of the dawn of marine 
engineering, the modern liner is a marvel of speed, 
comfort, and safety ; but such a comparison is not 
one that should. be made, hardly more than one 
should compare the sailing ships of a century ago 
with the coracles of our sayage ancestors. The 
destiny of mankind, so far, is towards progress, and 
engineers will recognise that the finest steamship of 
the present day is but the logical outcome of metal- 
lurgical and engineering advancement. - One thing 
appears to be ys pen that if the new Combine is 
to carry out its full programme, such advancement 
will be checked. Taking the Times’ article as autho- 
ritative, ‘‘the powerful and magnificently-equipped 
steamers” will not be reproduced in the future. 
‘¢In the busy seasons ‘of good years,” we are 
told, ‘‘they may do very well; but, taking one 
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season with another and one year with another, 
there is a vast investment of capital upon which 
no adequate return can be secured. . . . British 
lines are in keen competition with one another, 
whilst, as a body, they have to meet the competi- 
tion of subsidised American and French lines, and 
are threatened by the American Shipping Bill, now 
before Congress, with a subsidised American com- 
petition.” This is a remarkable acknowledgment 
of the efficacy of subsidies from the chief journal- 
istic mouthpiece of a nation that has hitherto 
scoffed at the threat of State coddling and cosset- 
ting injuring our free, unhampered commerce. It 
is right to state, however, that the writer of the 
article very justly points out that trade losses may 
be disguised by subsidies, or its incidence may be 
shifted from the shoulders of the monopolist to 
those of the taxpayer. 

A more legitimate argument in favour of combi- 
nation is that which states that, owing to competi- 
tion, costly vessels are run in the dull season with- 
out sufficient passengers to make them pay. We 
think, however, that too much is made of this fact. 
In the ocean passenger trade, as with land travel, 
there is necessarily an ebb and flow of the stream of 
traffic, and provision must be made for the maxi- 
mum demand. More might have been done by the 
shipping companies to equalise the ‘‘load factor.” 
Had greater inducements, in the way of lower 
fares, been offered the people to travel during the 
slack months, it would have done much to ease the 
pressure in the busy season, when wealthy tourists 
make the passage irrespective of cost. In any 
case, whether there is a combine or whether the 
different companies act independently, the accom- 
modation must be equal, as we have stated, 
to the maximum demand ; and if it does not pay 
to run large and costly ships, smaller ones should 
be substituted. Naturally, there is dead capital 
entailed by laying up the steamer; but this is a charge 
that is inevitable, and would be the lesser evil. 

The Times has lost its faith in competition. 
‘“‘There was a time,” we are told, ‘‘when com- 
petition was the last word of political economy, 
and when the public were taught to look with 
complacency upon the epee by which one set of 
ships may be run off the ocean by another. But 
competition nowadays is the preliminary to com- 
bination, or, at least, to working agreements 
having much the same effect as combination. . . . 
Tt is evident that the ruinous competition of the 
North Atlantic carrying trade is to give place to 
regulated co-operation.” Here, again, we have a 
repetition of well-worn arguments from across the 
Atlantic, and admire the expression ‘ regulated 
co-operation” as an ingenious euphemism for 
** monopoly.” 

This ‘ regulated co-operation’”’ is not to be con- 
fined to sea-carriage, for we are told that the 
combination will work in unison with the large 
American railway companies, which have power 
to determine to a large extent the sea carriage of 
the goods they bring to the coast. How long it 
will be before Mr. Pierpont Morgan will try to grasp 
the trunk lines of Great Britain we forbear to 
speculate ; but such an enterprise does not appear 
to be beyond his ambition. In that case—and one 
might almost say in the present case, so far as 
goods carriage is concerned, for the stream of 
trafic is nearly all from west to east, owing to the 
American protective tariff—the destinies of British 
trade would be in the hands of Mr. Pierpont 
Morgan and his coadjutors, for the English railways 
would be able to boycott all independent ome 
as it is the programme of the American lines to do. 
It has been stated, not without complacency—for, 
truly, we are not beloved—by a foreign news- 
paper that Mr. Pierpont Morgan will be able to 
starve England at any time. e have not much 
fear of such an event, because it would be like 
killing the goose that lays Mr. Morgan’s golden 
eggs. There is, however, the possibility that it 
may suit the American managers of the Combine 
to divert trade from British shores to Continental 

rts. We are told already that Liverpool is to 
be abandoned in favour of Southampton : a disloca- 
tion of the economic condition of the country that 
would lead to serious results, without, so far as we 
can see, any sufliciently compensating advantages. 

The Times, in the conclusion of its article, 
refers to the general public as a remainder. 
‘* There remains,” the writer says, ‘‘the general 
public, and in particular that portion of it which 


patronises Atlantic liners.” The statement is sig- 
nificant, but the general public is told to be of 





good cheer. It is true ‘‘the abatement of competi- 
tion may be thought to involve some risk that it 
(the public) will not be so carefully looked after 
in the matter of comfort and luxury as hitherto, 
and, perhaps, some may go so far as to fear increase 
of fares and freights.” These things, the Times 
judicially allows ‘‘are no doubt possible,” but adds, 
with trustful innocence, ‘‘it is not probable they 
will occur.” We fear that the general public, 
after a year or two’s experience of the rule of a 
combine, will not share this opinion of its benevo- 
lence; indeed, the contrary is almost declared 
in the statements that have been made. It would 
require almost a reversal of human nature—at any 
rate, financial human nature—to suppose that a 
combine, once having the shipper and passenger in 
its grip, would be over tender in regard to freight 
and charges ; and we may conclude it would not be 
too enterprising in providing new ‘‘fleets of 
»owerful and magnificently-equipped steamers.” 

ut we are told, ‘‘at all events he (the passenger) 
will not be quite helpless so long as the Cunard 
Company maintains its attitude of splendid isola- 
tion.” So even yet there is some faith in competi- 
tion ; but that last hope is denied to us if—as seems 
to be pretty generally allowed—the Cunard Com- 
pany is also to be brought into the fold. 

There is wisdom in the saying, which we have 
heard pretty often just lately, that we should not 
mix sentiment with business. We agree with this 
so far as it is unwise to attempt to manufacture for 
ourselves those commodities which, from natural 
conditions, can be better produced abroad. But 
does this principle apply to the shipping trade? and 
if so, what is the reason? It is not now a question 
of building ships, but of their management in 
trade when they are built. Have Englishmen lost 
the genius they once undoubtedly possessed for this 
business ? Is the breed extinct that built up our 
great lines—the Cunard, the White Star, the P. 
and O., and other companies—which have carried 
British products all over the world? The pioneers 
themselves are dead, but are there none of their de- 
scendants able to carry on the work? Has a breed 
of pigmies succeeded to the race of giants? The 
Times, in a second leader, which does much to 
modify the one from which we have already quoted, 
refers to ‘‘men like Mr. Ismay, of the White Star 
Line, to say nothing of others,” as not likely to 
do anything that would be dangerous to the trade 
of this country ; but a few lines later on it states 
that ‘‘as a commercial and industrial community 
we have fallen a little behind in the energy and 
efficiency with which we conduct our affairs.” 
Presumably, therefore, we have to call in American 
financiers of the stamp of Mr. Pierpont Morgan to 
keep us afloat. It is a pity, we are told, that 
British shipowning concerns should not have been 
able to combine among themselves for purposes 
of common interest to them; but, the writer 
adds, it is less their fault than that of the state 
of the law in this country. Mr. Pierpont Morgan, 
therefore, will find some means, not open to 
British subjects, to evade the law of this country. 
What will these means be? We are told that we 
are not to fear the transfer of the English ships to 
the American flag. The arrangements are calcu- 
lated to allay apprehensions as to ‘disquieting 
rumours of contemplated wholesale transfers of 
British shipping to the American flag.” Ques- 
tions have been asked in the House of Com- 
mons on this point, but little information is to 
be gained fromthe replies. It seems evident, how- 
ever, that in the case of mercantile cruisers, subsi- 
dised by the Government, that the British ensign 
will continue to be flown, so long as the present 
arrangement with the Admiralty lasts. After that 
we shall be dependent upon the American con- 
trollers of the Combine as to what will occur. 

We have no great faith in the shibboleth that 
‘*trade follows the flag,” if the following is sup- 
posed to depend upon patriotic sentiment. A 
manufacturer or trader in England or the Colonies 
does not stop to inquire whether the goods he buys 
have been carried in a British or a foreign ship. 
But trade does follow the flag if the flag brings 
better facilities for the transport of goods. That 
condition exists for English people when the 
management of a shipping company has its head- 
quarters in England, and when the ships trade 
from British ports. If patriotism does not count 
for much in trade, it does count for much that the 
managers of a business concern are Englishmen, 
with headquarters in England; that their methods 
and sympathies are British, and that their interests 





are centred in this country. These things help to 
keep business with us, but they will be changed to 
our permanent detriment should the eagerly-sought 
Morganatic alliance be consummated. 

These considerations lead to wide issues. Why 
cannot we have done in England, by Englishmen, 
what is now contemplated by Americans? Is it 
that we do not produce men of organising and 
executive ability? That, we think, can hardly be 
the case, for so many of America’s chief organisers 
are of recent British descent, if not immediately of 
British birth. The chief thing that is apparent, 
however, is the almost unbounded confidence that 
is possessed by the American leaders of these 
movements ; although much of the capital spoken 
of is merely ‘‘represented.” What Mr. Pierpont 
Morgan and those of the same class in the United 
States do on such an heroic scale they do by the 
manipulation of enormous sums (on paper) such as 
have been only associated hitherto with the finance 
of nations. The operations of our great financial 
houses—the Rothschilds, Barings, and others—sink 
into comparative insignificance when compared with 
these modern American combines. The marvel 
would be whence the money came did the totals re- 
present hard cash. Mr, Pierpont Morgan has no 
sooner completed the great American Steel Combine 
than he is prepared to organise an enterprise 
involving a capital of another 40,000,000/. sterling. 
How does he get even such a proportion as may be 
represented by cash in hand? Not as in England, 
from the people by the issue of 1l. shares, and 
trading on the credulity of the many. He 
does not work in the manner of a Grant, a 
Jabez Balfour, or a Hooley; his operations are 
greater and more dignified. Perhaps the fact that 
Mr. Carnegie made five millions sterling in one 
year may give the key to the situation. In 
America there are comparatively many men of his 
stamp, and others who are successors of the Van- 
derbilts, the Jay Goulds, and the Astors, only more 
numerous. These men, trained to business, look 
on business operations for their excitement, in- 
terest, and recreation. They delight in enterprise, 
in adventure, even in risk. It is the same spirit 
that prompts the gambler, but turned to saner 
issues. They believe in combination, and are 
prepared to pool their wealth with the sole objects 
of still further enriching themselves, and promoting 
the pre-eminence and power of their country by 
birth or by adoption. 

Such men are essentially financial or specula- 
tive in their aims. They do not look forward 
to a humdrum profit from a steady manufacturing 
trade. They revel in bold strokes, and delight in 
a campaign of financial battles, in which one victory 
supplies the sinews of war for the more ambitious 
enterprises of the future. 

Such a programme involves the general public 
coming in sooner or later, to purchase watered 
stocks, for even American financiers cannot con- 
tinuously command infinite credit to buy up 
the trade of the whole world. Anything in the 
shape of a ‘‘ lock-up” is fatal to the plan. The 
question is whether the general public, either 
American, English, or Continental, will take up 
the running. The speculative spirit is rampant 
in the present age: we all want to be rich 
in a hurry. Many think they cannot do better to 
this end than to follow the great financiers. That 
may be good policy if one can follow closely enough, 
but to follow at a distance is apt to be fatal. In 
that case, as the Americans say, the speculator is 
likely to ‘‘get left.” We know that in the great 
steel combine of the United States Steel Corpora- 
tion—-which at last, after long resistance, cap- 
tured the Carnegie businesses—sums were paid for 
steel factories—‘‘ plants,” as they call them in 
America—out of all proportion to the costs of the 
establishments. So long as profits can be kept up 
at an excessive rate, as they can in America owing 
to the protective tariff, dividends can be paid on 
this inflated capital. But will this be so with 
the shipping industry, carried across the ocean 
free to all, and not to be surrounded by a ring- 
fence of protection. Doubtless, if the chain of 
transport can be completed by the acquirement 
of railway transport, an equivalent to protection 
will be secured ; but one cannot help thinking that 
the whole world of commerce is too big to be 
captured even by a Pierpont Morgan. 

hen the preliminary skirmish of this great 
battle for the control of the Atlantic trade was 
commenced some months ago, by the Leyland line 
being taken over, it was said that a sum altogether 
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in excess of the value of the ships acquired was 

aid. However this may be, no doubt very heavy 
inducements have now been made to the big Atlantic 
lines to acquire or control their properties. If, 
therefore, it was difficult for these companies to 

y dividends under the old order, it is not easy 
to understand how Mr. Pierpont Morgan, with all 
his organising ability, can make the same trade 
remunerative in the future, even with the econo- 
mies it is proposed to introduce. 

It will be necessary also.to consider what view 
the shipbuilding interests of this country will 
take of the situation. The combination can hardly 
be otherwise than a blow to their industry. The 
United States have lately awakened to a desire to 
become the home of shipbuilding and marine engi- 
neering ; but it will take some years—perhaps ten, 
the alleged term of the proposed combine—to 
attain a leading place. It is a natural and laudable 
aspiration, but so far unrealisable, in spite of 
facilities for the enormous production of mild steel. 
But if orders for ships are to be controlled from a 
New York office, it is more than probable that such 
vessels will be built in America. 

Many of the Atlantic liners that are involved in 
the present proposals are of modern construction, 
but they do represent the last word of naval archi- 
tecture or marine engineering, both ever-advancing 
sciences. It behoves our shipbuilders and marine 
engineers, therefore, to bestir themselves, and see 
how soon they can make the present vessels obso- 
lete. There is a wide field, especially in the matter 
of propelling machinery. We have no wish to appear 
otherwise than sober in our speculations, but we 
may compare what is now being done in other fields 
of engineering industry with what were only a few 
years ago apparently the wild dreams of electrical 
enthusiasts. These dreams have been translated into 
substantial realities ; we cannot forget how quickly 
the gas engine is taking the place of the steam en- 
gine for many uses. We see what has already been 
done with the motor car by the internal-combustion 
engine, and how greatly the speed of warships has 
been increased by the water-tube boiler. Remem- 
bering the competition that is coming—whether Mr. 
Morgan succeeds in forming his new combine or 
not—and seeing how rapidly progress is being made 
in other fields of invention, we may fairly ask marine 
engiveers to devote themselves with sharpened facul- 
ties and renewed energy to the problem of increas- 
ing the propulsive efficiency of ocean steamships, 
and urge on shipyard managers the need of perfect- 
ing their organisation and appliances, so as to build 
improved vessels at the lowest cost compatible with 
the production of trustworthy ships. These things 
are the best safeguard against the attacks of foreign 
combines, 





ELECTRIC POWER IN SOUTH WALES. 
Tue supply of electric power over wide areas is 
a matter which has received much attention in 
Parliament during the last two or three years, and 
there is now scarcely a single manufacturing dis- 
trict of importance in regard to which powers 
have not been granted for the erection of one 
or more power stations, capable of serving 
from 100 to 1000 square miles or more. But, 
hitherto, little use has been made of such powers. 
Indeed, if we except the works of the Midland 
Electric Corporation for Power Distribution, 
Limited, and those of the Newcastle-upon-Tyne 
Electric Supply Company, it may be said that 
there is no electricity -in- bulk company carry- 
ing on operations in this country. The novelty of 
the projects and the stringency of the money 
market have been such as to render the past year 
or two unpropitious for an appeal to the in- 
vesting public. It seems, however, as if we were 
entering on a better period, from the point of view 
of the engineer, for on Wednesday last Sir 
Frederick Bramwell, Bart, F.R.S., laid the founda- 
tion stone at Pontypridd of the first large genera- 
ting station of the South Wales Electrical Power 
Distribution Company. This company obtained 
its Act two years ago, and is in ession of one of 
the most promising areas in the kingdom, for it 
is dotted over with collieries, iron and steel works, 
docks and harbours, thriving manufacturing 
towns, and other examples of industrial activity. 
The raison d’étre of a power station is found in 
the series of facts which are grouped together under 
the name of “diversity factor.” This factor exists 
use all users of energy are not equally busy 

at the same time. Lighting is only required dur- 





ing hours of darkness ; work in docks is regulated 
by the tides ; the winning of the coal cannot be 
carried on at times when it does not suit the collier 
to work; iron and steel works have busy and 
slack seasons depending on distant markets ; tram- 
way traflic is partly suspended in the middle of the 
day ; and so on. The greater diversity of indus- 
tries in a district, the nearer does the average 
power approach to the maximum power ever 
exerted. If each manufacturer has to provide 
for his own needs, he must instal the maxi- 
mum power in engines and boilers that he will 
ever require; whereas if the power is gene- 
rated in a central station, not only can the 
busy times in one trade be made to compensate 
for the slack time in others, but during the whole 
twenty-four hours some pari of the machinery can 
be kept at work. A homely illustration is supplied 
by the old tale of one dress-suit serving for two 
brothers whose friends were in different sets. 

Another source of profit to the power station lies 
in the perfection of its machinery and the conse- 
quent economy of production. This — in the 
first place, to the thermodynamic qualities of the 
engines, but more particularly to the completeness 
of its equipment of labour-saving appliances in the 
matter of handling coal and ashes, and in lubrica- 
tion. In a works of even small size there 
are generally two men engaged in stoking and 
engine - driving, and there is no advantage 
in laying out capital to lighten their labour. 
Neither engines nor boilers can be left without 
supervision, and therefore the men must be on the 
spot. The capitalised value of their wages is pro- 
bably 1500/., while 4001. spent in conveyors and 
self-acting stokers would leave them nothing to 
do but watch the water-gauge and the lubricators. 
In a large works the case is entirely different. 
The supervision can be confided to a higher type of 
man, who is capable of carrying a heavy load of 
responsibility, and attending to a large amount of 
plant, while the mechanical labour is performed by 
machines which will run both night and day at small 
cost. When such plant is combined with engines 
which will produce power on the minimum amount 
of coal, and will run with little expenditure for up- 
keep, the energy can be produced at a cost far below 
that to which the private manufacturer can attain. 

The production of power has passed through two 
stages, and is on the verge of a third. First, the 
manufacturer built his works where power was 
obtainable—that is, on the banks of a stream capable 
of turning a water-wheel. In the second stage he 
planted them where he could obtain cheap coal— 
that is, on the side of a canal or a railway. In the 
latter case the energy was probably more costly 
per horse-power, but there was the great advantage 
that any required amount could be obtained on one 
spot, and there were economies in management, 
and in propinquity to markets that far outweighed 
the free labour of the waterfall. In the third 
stage, upon which we are now entering, power wili 
be a commodity to be bought like gas and water, 
and available anywhere within certain districts. 
It is possible that on a restricted view the price 
may — high at first, when measured on the 
basis of horse-power. “That is, the manufacturer 
may be inclined to say, ‘‘My engines generate so 
many indicated horse-power for so much, and the 
supply company offer me no better terms.” The 
advantage to him will come in the lessened number 
of horse-power hours he will require. Instead of 
having one or more large engines running con- 
stantly, driving long lines of shafting, and using 
nearly half as much coal when unloaded as when 
doing their utmost, he will have many motors, 
only a part of which will usually be drawing on 
the supply at any time. In addition, he will not 
have long lines of steam pipes actively engaged in 
dissipating heat into the air. 

The South Wales Electrical Power Distribution 
Company have an area of 1034 square miles, con- 
taining a population of over a million, and compris- 
ing the county of Glamorgan and all that portion 
of Monmouth west of the River Usk. Within the 
district there are 2400 collieries and factories, and 
half a million indicated horse-power of engines. 
To supply this area they calaiaaie obtained powers 
to erect three stations at Pontypridd, Pontypool, 
and Neath. A recent Act has extended these powers, 
and they can erect any further stations that are 
needed. Under the advice of Messrs. Bramwell 
and Harris, the engineers, a start has been made 
with the Pontypridd Station by the builders, Messrs. 
Holloway Brothers. The contract for the machinery 





and boilers has been given to Messrs. Willans and 
Robinson, who are actively engaged on the engines 
and boilers. Twenty Niclausse boilers, each evapo- 
rating 14,000 lb. of water per hour, are being con- 
structed at Queensferry Cliff, Cheshire. These boilers 
are similar to those now being built for H.M.SS. 
‘* Berwick” and ‘‘ Suffolk.” There will be five 
sets of Willans’ long-stroke three-crank engines, 
each of 3000 horse-power, similar to the set shown 
at the Paris Exhibition.* They will be provided 
with surface condensers, the condensing water 
being obtained from the River Taff, which runs 
past the works. The coal will be brought in by 
a siding, which will deliver the trucks above 
the level of the coal bins, and allow their con- 
tents to be dropped in without handling. The 
electric generators are being constructed by 
Messrs. Ganz at Budapest, and will be of the 
three-phase type, generating current at 12,000 
volts and a periodicity of 25. The method of 
distribution is not yet settled, for the Board of 
Trade rules, which were laid down in an earlier stage 
of the industry, stand in the way. As matters 
now are, not more than 1000 kilowatts may be 
transmitted by one cable, and overhead wires 
may not be used unless they are so heavily insu- 
lated that they are as expensive as underground 
mains. In America practically all power mains 
are carried naked on poles. The last two enter- 
— on the Pacific coast—the Bay Counties Power 
ompany and the Standard Electric Company— 
transmit current at 40,000 volts over 150 miles 
each, and —s would be commercially impos- 
sible if they had to bury their lines. In this 
country our distances are less, and we do not need 
quite so much liberty. In our case the shoe pinches 
most severely in the case of mains carrying a small 
amount of current. A possible customer, situated 
a mile or two from the route of the main cable, is 
willing, we will assume, to try electric driving ten- 
tatively, beginning with 20 or 30 horse-power. To 
lay a cable for this amount of energy is relatively 
very expensive, and if he should double or treble 
his demand, a new cable must be laid. But wires 
can be strung on poles cheaply; if the demand 
should increase, the wires can + taken down and 
replaced by others quite easily. For a growing in- 
dustry considerable liberty of action is most essen- 
tial. The worst obstacle it can have to face is a vacil- 
lating policy, in which antiquated rules are main- 
tained until the outcry becomes too loud, and then 
a change is made after great expense has been in- 
curred in conforming to the abandoned regulations. 
The mains will be supplied by Callender’s Cable 
and Construction Company, Limited, and a large 
number of them will be required. They will 
of the paper-insulated variety, lead cased, and 
armoured. The mains will lead from the main 
station to the sub-stations, where the three-phase 
current will be converted to the direct type. 
Of course, there is yet much to be settled 
as to the method of distribution and use, for 
electric power has only been used tentatively in 
coal-mining districts, and there is no general 
opinion as to the best methods of employing it. 
Both direct and three-phase motors are in use in 
ps. and each has undeniable advantages, depending 
gely on circumstances. Fortunately, with three- 
phase current in the central station it is possible 
to satisfy the reasonable requirements of all 
large customers by supplying them with any 
type of current, and at any pressure they require. 
maller customers will, no doubt, receive direct 
current on the three-wire system at a pressure 
suitable for lighting pu s. Already several 
municipalities in Sout ales have undertaken 
to receive electric energy in bulk from the 
supply company for lighting purposes, and so 
have some tramway undertakings. other places 
the supply company is negotiating for provisional 
orders, so that they may undertake the lightin 
themselves, and from these sources it is ex 
that a good night load will be obtained. Much of 
the industrial demand will be day load, and thus a 
diversity factor is assured. Of course, the two 
loads will overlap to some extent, but that is 
inevitable. The new company starts with very 
favourable prospects. 





COPPER AND TIN. 
DEVELOPMEN1S in the copper trade appear to be 
making for a lower range of values before long. 
The mid-monthly statistics show a reduction of 


* See ENGINEERING, vol. Ixix., page 552, 
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1100 tons in the visible supply, as compared with 
the figures of the end of March, but this falling-off 
is likely to be only temporary. Though America 
sent 9683 tons, the arrivals and advices from other 
quarters were on a poor scale, and altogether only 
12,874 tons came to hand, while deliveries ran to 
as much as 13,971 tons. Supplies, in the aggregate, 
are good enough, and compare well with all previous 

riods, with the one exception of March, when 
for the whole month 29,145 tons were received. 
It was the abnormal deliveries that caused the 
reduction in the quantity in sight. The total for 
the two weeks was equal to nearly 28,000 tons a 
month, a quantity not hitherto approached nearer 
than the 26,293 tons of December, 1899. The con- 
sumption in Europe may be irregular, but, on 
balance, there is a considerable increase, mainly 
through the larger takings of the United Kingdom. 
Messrs. James Lewis and Son point out that, 
notwithstanding the transfer to Europe during the 
last four months of about 30,000 tons from the 
accumulated stocks of last year in the United States, 
‘*estimated at 60,000 tons,” the public stocks in 
England and France have only increased 4876 tons 
since January Ist. In view of the decreased pro- 
duction, and the generally admitted increased con- 
sumption of the United States this year, they think 
it probable that a further 20,000 tons of these stocks 
have been absorbed there. But it must be remem- 
bered that, in spite of this decreased production, the 
Amalgamated Copper Company has many thousand 
tons of the metal on hand for which it cannot find 
a profitable market, and the decline in the American 
production as reported does not amount to much, 
the total being 63,321 tons for the three months 
from March, as compared with 67,163 tons in 1901, 
and 65,193 tons in 1900. These, it will be ob- 
served, are the figures reported. The real pro- 
duction, if one could only get at it, is most 
probably in excess of this. America, it is pointed 
out by one of the leading market authorities, 
continues to report quiet markets. The same 
authority writes: ‘‘ With the gradual coming to 
maturity of the new producers, the task of forming 
a profitable combination must become more and 
more difficult. During the last two years a surplus 
at the rate of 40,000 tons per annum is generally 
admitted to have accumulated in the United States, 
in spite of restriction by the Amalgamated mines. 
There is consequently a substantial margin for 
increased consumption.” This is the general opinion 
on both sides of the Atlantic; and be the con- 
sumption in America a or only moderate, it is 
pretty clear that there is plenty of copper to spare— 
very much more than the Combine would like to 
see, The English consumption of the metal during 
the quarter to March 31st was 26,443 tons, against 
14,610 tons last year, and 20,210 tons in 1900; an 
almost remarkable recovery, attributable to the 
better trade conditions and the heavy buying of 
‘*spot”’ and forward when the price was extremely 
low about the end of the year. The French con- 
sumption appears to have been 10,190 tons, com- 
pared with 18,219 tons and 11,569 tons in 1901 and 
1900 respectively; and the German takings of 
foreign copper for two months were 8,223 tons, 
against 9,808 and 12,455 tons. Business is mending 
in Germany, but at a very slow rate, and it is clear 
from the figures that the credit for keeping down 
stocks is due to the United Kingdom alone. 

The price of tin is on the up grade again. This 
metal, as we have pointed out before, is well held, 
and while supplies are now just a little ahead of 
trade takings, the bull clique in London contrive 
to keep their hold upon the metal pretty tightly, 
mainly, we suppose, because they have frightened 
out most of the bears. During last week the 
quotation went up day by day; and there was 
a reaction from 131/. 5s. on Saturday to 126i., 
but ‘‘spot” has recovered. There is plenty of 
room for a material fall befors reasonable propor- 
tions are reached, and this further fall does not 
seem probable, simply because of the hold which 
the bull operators have upon the market, coupled 
with a reduction in the quantity advised from the 
Straits. For the first half of April shipments from 
this quarter were on a surprisingly small scale, and 
were accompanied by a reduction of the estimate for 
the whole month of 3800 tons. In view of the high 
sterling and still proportionately much higher dollar 
price, this relatively small total is difficult to account 
for, although we hear that owing to competitive 
Chinese buying with Europeans in the Straits, pro- 


ducers have been holding out for better terms. 
The quotation may go up or down sharply at any 





moment, according to the ‘‘ pull” which the 
bulls may secure. From all quarters, exclusive 
of Cornwall and Bolivia, the supplies of tin during 
the twelve months to March 31st were 73,955 
tons, as compared with 68,450 tons in 1900-1, 
while the deliveries were 71,929 tons, as com 

with 68,343 tons. In 1898-9 there was actually an 
excess of deliveries over supplies to the extent of 
nearly 7000 tons, so that we have moved to some 
good pu in the last four years. The immediate 
future of prices depends mainly upon whether the 
United States continues as Jarge a buyer as at 
present, or whether it eases off. In the twelve 
months to March that country took 31,861 tons, 
against 29,050 tons in 1900-1. 





WOLVERHAMPTON EXHIBITION. 

A WIDELY-KNOWN truism proclaims the mono- 
== depression of all work and no play, and 
probably it applies with most force to those 
engaged in mining and iron work generally. A 
visit to the Black Country convinces one of the 
fact ; and the authorities at Wolverhampton, on 
the fringe of this bleak and cheerless track of 
country, in deciding to give prominence to the 
recreative elements at their Exhibition, will find 
justification, at all events from the financial point 
of view; for rational amusement brings such 
exhilaration as lightens the most uninteresting 
of labour. The educaticnal side of the Exhibi- 
tion is less pronounced by comparison with 
others; but, as we shall — show, it is 
worthy of the great industrial centre in which the 
Exhibition is located. We are convinced, too, that 
it will not be neglected by such visitors as are 
attracted primarily by the amusements, even if 
examination of the exhibits of machinery and art 
productions are for the nonce regarded as a change- 
ful relaxation from other pursuits; while to the 
studious mechanic there is much that is sugges- 
tive. In all such exhibitions, which cannot be 
classed with those of the first or second magni- 
tude, the local element is more in evidence ; 
and since great achievements in mechanics are 
rare, and do not require the publicity of Exhibi- 
tions, progress must be marked by such improve- 
ments in details as can be developed in the 
local workshops with equal ability as in the 
immense factory. As in nature, where many a 
flower is born to bloom unseen, so in art, there is 
a desert air where worth may be wasted. Such an 
Exhibition as that at Wolverhampton, opened on 
Thursday by H.R.H. the Duke of Connaught, 
affords opportunity for the study of such details ; 
there are several examples, but in a general notice 
it is not possible to deal with them. Engineers will 
really find much in the Exhibition to justify a visit. 

The people of Wolverhampton have quite an 
experience in such organisations. This is their 
fourth ; the others having been held in 1839, 1869, 
and 1884, and on each occasion there has been a 
surplus, utilised for art galleries or some such 
institution, which the town now possesses in most 
commendable abundance. The inception of the 

resent Show is due to Mr. Thomas Graham, who 

as worked assiduously, and has been well sup- 
ported by the Mayor, Mr. C. P. Plant ; while for 
their executive staff they were fortunate in securing 
the services, as technical adviser, of Mr. H. A. 
Hedley, who was so largely responsible for the 
success of the Glasgow Exhibition, and as general 
manager and engineer, of Mr. J. H. Cundall, 
who was also associated with the Glasgow success. 
The Exhibition is located partly in the West 
Park and partly on ground foaed at the disposal 
of the authorities by Lord Barnard, the total 
area being 32 acres, and here there has been 
erected, from the designs of Messrs. Walker and 
Ramsay, of Glasgow, .a series of buildings of 
that Oriental style of architecture which, with 
its horseshoe doorways, its recesses, stencilling, 
gilded dome, and 90-ft. towers, certainly gives a 
gay appearance to the scene, notwithstanding that 
economy was a dominant consideration. The build- 
ings cost only 37,000/., although the covered area 
is 127,215 square feet. The other items bring the 
expense to 100,000/.; and a surplus is confidently 
anticipated. 

The Industrial Hall is 377 ft. long by 172 ft. 
broad, in three bays, with half bays at front and 
back, arranged in the former case as an arcaded tea- 
terrace, overlooking the spacious grounds. As to 
the exhibits within this building, little need here 
be said. The almost illimitable varietv of Wolver- 





hampton’s industries are here displayed, while 
India, Japan, Denmark, and other countries send 
art exhibits in ceramic ware, metal, &c., which will 
be specially interesting to the great population of 
Staffordshire engaged in its extensive potteries, 
Messrs. Chubb, who have works at Wolverhampton 
as well as in London, have a noteworthy exhibit, 
including a strong room, the door of which is of 
harveyised steel that has been put to the test of 
attack by a quick-firing gun, without injury. Some 
ingenuity had to be exercised to secure the locks, 
&c., without perforating the metal. Adjoining the 
Industrial Hall is a special Canadian pavilion, with 
over 8000 square feet of floor space, in which there 
is a liberal and effectively grouped display of the 
natural products of the Dominion, including wheat 
with a yield of 55 bushels to the acre, and oats 
yielding over 100 bushels per acre. 

The Machinery Hall is 350 ft. long by 130 ft. wide, 

in three bays, the central one being of 60-ft. span 
and those at the side 35-ft., and here there are over 
a hundred exhibitors. All the power is electric, 
and each exhibit is operated by its own motor, so 
that there is noshafting. The generating plant is of 
great merit. For steam-raising there is a Babcock 
and Wilcox boiler with 2225 square feet of heating 
surface, with mechanical stoker; two 500 horse- 
— Diirr boilers, with 4}-in. tubes 17 ft. 3 in. 
ong; and two 600 indicated horse-power Cahall 
vertical tube boilers— all types well known 
to our readers. These are installed just beyond 
the Machinery Hall. Within the building, and in 
close proximity to the steam plant, are steam 
engines and dynamos, utilising the full 3000 horse- 
power capacity of the boilers. . As to the electric 
sets, most of these have come from the Glasgow 
Exhibition, or closely resemble machines shown 
there. They are attractive because of their finish. 
This is specially the case with a fine horizontal 
engine by Messrs. Robey and Co., Limited, of 
Lincoln, coupled to a 400-kilowatt Mavor and Coul- 
son dynamo. The firm show also a closed-in and 
open vertical engine, driving Scott and Mountain’s 
dynamos. The Electric Construction Company, 
Limited, whose works are at Wolverhampton, have 
also a very fine exhibit, 500 and 250-kilowatt sets 
being driven by Bellis engines. Messrs. Willans 
and Robinson, Limited, Rugby, have a triple- 
expansion set of 825 indicated horse-power, run- 
ning at270 revolutions, a Bruce-Peebles 500-kilowatt 
generator. Messrs. Browett, Lindley, and Oo., 
Limited, Manchester, have a triple-expansion en- 
gine, with cylinders 134 in., 19} in., and 28 in. in 
diameter by 10 in. stroke, running at 320 revolu- 
tions, a generator of 325-kilowatt capacity by 
Messrs. Dick, Kerr, and Co., Limited; while 
Messrs. W. Sisson and Co., Gloucester, have 
a 155 brake horse-power compound engine run- 
ning a 90-kilowatt six-pole dynamo by the Lan- 
cashire Dynamo and Motor Company, Limited, 
Manchester. The current generated is controlled at 
a Ferranti switchboard, fitted for the three-wire 
system and 500 voltage. There are eight gene- 
rator panels, each with an ammeter, a  quick- 
break switch which automatically opens the 
machine circuit on reversal of the current, a quick- 
break knife switch, and a fuse with duplicate 
contacts. There are also eight feeder panels, with 
the usual fittings. 

In addition to the generator sets for supply- 
ing current, there are several steam dynamo sets 
on exhibition, notably one by the Anderston 
Foundry Company, Limited, and by Messrs. 
Mirrlees, Watson, and Co., Limited, Glasgow. 
Of electric power applications, reference may be 
made to a motor for driving sewing machines, 
exhibited by the Edison and Swan Company. It 
is of one-twentieth horse-power, and weighs about 
12 1b. It is fitted with a leather disc for friction 
drive against the ordinary balance wheel of the 
sewing machine, and as the motor may be tilted 
so as to alter the point of contact, by removing the 
friction connection from the centre towards the 
periphery of the disc, the speed of the sewing 
er can be easily varied. In their historical 
case these exhibitors show the first experimental 
lamps of Mr. Edison and Mr. Swan. ‘The E.C.C. 
have a large exhibit of motors, transformers, «c. ; 
and Messrs. Mavor and Coulson, Limited, and 
Messrs. Cowlishaw, Walker, and Co., Limited, 
Stoke-on-Trent, show electric bar coal - cutting 
machines similar to that exhibited at Glasgow. 
Messrs. Bruce-Peebles, it may be noted, are going 
in for three-phase motors, and show alternators 
with various ststems of transmission. 
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Although only five or six firms exhibit machine 
tools, this section is one of great interest. Messrs. 
Alfred Herbert, Limited, of Coventry, have a stand 
60 ft. long by 20 ft. wide, arranged in the convenient 
way which we commended in connection with the 
Glasgow Exhibition. There are some thirty ma- 
chines on show, all of the latest types. Most of 
these have already been described, but special 
reference may be made to one or two new adapta- 
tions. There is a small capstan lathe, admitting 
bars up to $in. in diameter. It is at work in 
the Exhibition, producing brass screws from the 
bar for a prominent Wolverhampton electrical 
firm. There are several novel features in this 
machine, which have been introduced for the pur- 
pose of enabling it to do very high-speed work. 
The whole of the turret mechanism is entirely dust- 
proof. It has been found that on high-speed brass- 
work the fine dust is very injurious to the turret 
mechanism. Special arrangements are provided in 
the headstock for enabling the spindle to run at 
high speeds. The lubrication of the spindle is done 
by an improved method, and the cone pulley is 
fixed to the spindle without the use of keys, thus 
enabling perfect balance to be obtained. The 
adjustment of the automatic chuck for diameter is 
made by knurled nuts without the use of spanners, 
and the covers are arranged so as to be easily 
lifted off without slacking any screws. There is 
also a capstan lathe, with ungeared headstock and 
automatic chuck, employed at the Exhibition pro- 
ducing brass terminals. The hexagon button 
machine shown at Glasgow is also here. Another 
tool worthy of notice is a vertical milling machine. 
It is new, the feed mechanism being of novel type, 
as it is contained inside the body of the machine. 
The form of the knee and tables is such as to enable 
very heavy milling to be done, and the design of 
the machine has been so arranged that all the 
operating handles are under the full control of the 
operator, without moving from his position at the 
front of the machine. This is a great point in 
milling irregular forms in which it is necessary to 
have two motions in operation at the same time. 

Messrs. Smith and Coventry, Limited, Man- 
chester, have a stand, but it was not, on the 
occasion of our visit, far enough advanced to 
enable any idea to be formed as to novelties. 

Two collections of wood-working machinery are 
arranged side by side: one by Messrs. Thomas 
Robinson and Son, Limited, Rochdale, the other 
by Messrs. R. Becker and Co., London. The latter 
firm exhibit German tools, principally of Kiessling’s 
design, and great things are claimed for a lathe 
which is rendered more or less automatic by the 
interposition in the bed of a pattern-guide. Their 
band-saw is fitted in an inverted U-frame, so as 
to afford bearings at either side, and obviating a 
tilting tendency ; but this scareely is new. Messrs. 
Robinson’s collection is a good representative one, 
and does not lose by comparison ; the finish and 
design of the machines exhibited are excellent. 
There is an interesting sawing machine for fine 
boarding and for the making of wood wool ; and toa 
moulding machine self-lubricating bearings are fitted 
and the sections increased to admit of higher speeds. 
The International Pneumatic Tool Company, Li- 
mited, have an exhibit of tools in the grounds. 

Messrs. B. and 8S. Massey, Openshaw, Manchester, 
show a 3-cwt. hammer, which is fitted with its own 
compressing cylinder, belt-driven, which develops 
a pressure of 60 lb. Another has Brett’s patent 
lifter, which is operated by steam. Many of 
the appliances of this firm have been described 
in our articles on ‘‘ Die-Forging.” Of Messrs. 
Taylor and Challen’s presses we have from time 
to time published details. They have a fine 
show illustrative of coin-stamping. A feature of 
one of the new presses is the fitting of an auto- 
matic trigger arrangement, to stop the press in the 
event of there being no blank passing from the 
feeder between the dies, so as to obviate any chance 
of the dies coming together under pressure. This 
machine, too, can be stopped at any point of the 
stroke by hand and it may be worked by hand. There 
is also a special tool for notching plates for arma- 
ture discs. The popular feature will probably be 
the stamping of steel saucepans in several machines, 
one making seamless covers, a second cutting the 
round blank, a third raising the seamless cut, a 
fourth trimming, bulging and beading, and the 
other for flanging. Messrs. J. Rhodes and Sons, 
Limited, Wakefield, have also a fine collection of 
power presses. 

Amongst other exhibits, mention may be made 





of the hoisting machinery of Messrs. Holt and 
Willetts, of Cradley Heath, which is fitted with a 
special mechanical brake. Messrs. Heenan and 

roude, Birmingham, have a large stand, but it is 
almost too crowded to do justice to the separate 
items, amongst which special note may be made of 
the well-known Froude dynamometer to test up to 
2000 horse-power. Perhaps the newest of the 
many productions is the Sebastian-Smith safety 
props for preventing pit-cages falling down the 
mine in cases of overwind. When the cage has 
travelled past the usual level at the top, its upper 
edge strikes a trigger which, operating through a 
series of Jevers, forces a heavy wedge-shaped pawl 
to obstruct the downfall of the cage when it 
rebounds from the top, after breaking the suspend- 
ing hook. This arrangement, it is interesting to 
note, has already obviated the fall of a cage which 
had been overwound. The firm’s new gravity 
tippler is also exhibited. There isa large collection 
of gas engines, Messrs. Crossley Brothers and the 
National Company being well represented. Messrs. 
Hughes and Lancaster, Acrefair, near Ruabon, 
show an air-compressor with Corliss mechani- 
cally-moved air-valves, one for admission and 
another for delivery, and a high efficiency is 
claimed. The feature of the Linde British Refri- 
geration Company’s exhibit is, perhaps, the adoption 
of ammonia compression; a 4-ton belt-driven 
machine of this type being shown, as well as a 
steam engine coupled to a CO, compressor of 1-ton 
capacity, the whole being very compact, measuring 
3 ft. 6 in. by 4 ft. and 8 ft. in height. 

In the grounds there are several exhibits of 
interest, and special attention will be paid to con- 
servatories constructed with Helliwell glazing. 
There is a Swiss pavilion, too, with electric ap- 
pliances of all kinds, the chief novelty being an 
alternating reversible motor and helicoidal gear 
wheels. These, however, were not in a position 
for inspection reiag the course of our visit; we 
may refer to them later. But, as we said at the 
outset, the amusement section is specially prominent, 
and the new feature is a spiral toboggan. The car 
rides up the inner spiral track, the method of pro- 
pulsion being somewhat novel. There is a circular 
disc on the ground level, which is rotated by gearing 
operated by a steam engine. From this disc of 
some 350 ft. in diameter, there rise vertical posts 
connected at the top by framing. These uprights 
travel round the circle, and the cars on the spiral 
track have projections which engage loosely with 
the posts, so that the continuous working of the 
disc enables cars to be propelled at any interval. 
Once at the top, the car liberates itself and begins 
the descent on the outside spiral, which once and 
again widens out to an oblong loop for the sake 
of variety. The journey down is a mile long, 
and only takes four minutes, so that the degree 
of sensation and excitement may be guessed at. 
These and other similar novelties, provided by 
Mr. Charles Imre Kiralfy, will add greatly to 
the success of the Exhibition. The country to 
the west of Wolverhampton is also an attraction : 
it is unequalled for its scenic charms and historical 
associations, and in connection with the press 
view at the end of last week opportunity was given 
of testifying to this fact, as Lieut.-Colonel Thorny- 
croft, the father of the hero of Spion Kop, and 
Mr. E. B. Podmore, both enthusiastic sportsmen 
and whips, as well as successful men of affairs, led 
the way in a four-in-hand excursion. 








NOTES. 

Tue Increase IN Unitep States Stee, Works. 

THE progress of the iron and steel industries in 
the United States is well established by a record 
of the works now in existence which has been 
compiled by Mr. James M. Swank, the general 
manager of the American Iron and Steel Associa- 
tion. Taking first the blast-furnaces, where the 
first process of steel manufacture takes place, 
we find that, although there are fewer furnaces— 
406 against 420 in 1898—the greater size of the 
modern plant is asserted by the annual capacity 
being 24,812,037 tons against 19,081,587 tons. 
Moreover, there are 12 furnaces being built as 
compared with only four four years ago. The 
same applies to Bessemer converters, for here 
we have 81 as against 95 four years ago, yet 
the annual capacity is 12,938,000 tons, as com- 

red with 10,552,000 tons. With open-hearth 
urnaces there is a still greater development ; the 
capacity has more than doubled in the four years— 





from 3,522,250 tons to 8,289,750 tons. In the case 
of crucible steel there has been little change, the 
output being 175,000 tons. In the States, again, 
thers are 527 rolling mills—23 more than four years 
ago, while 28 more are now being erected, while in 
1898 only four were being laid down. The annual 
capacity of these mills has increased from 17,929,850 
tons to 23,220,350 tons, and when one recalls that 
the population and the home requirements of the 
States have not by any means increased at the same 
rate within the four years under review in Mr. 
Swank’s informing book, some idea may be formed 
as to the increasing competition offered by United 
States firms in the world’s markets. 


Tue DistRisuTION oF GAs UNDER HI@H 
PRESSURES. 


The principal difficulty in the general use of 
producer-gas for heating, power, and lighting is 
the high cost of distribution at the pressures 
commonly employed. Producer gas has in general 
only about one-half the calorific value of good 
coal gas, and if distributed at the same pressure 
would require pipes of double the size. No small 
increase in the pressure of distribution would be 
of any sensible value in the matter of reducing 
the cost of the mains, but recent work in 
America seems to show that gas can be quite 
successfully distributed over long distances at 
pressures of 30: lb. per square inch above the 
atmosphere, at which pressure its volume is 
reduced to about one-third of what it is at the 
usual distributing pressure of 2in. or 3in, of 
water. The first plant intended for the distribu- 
tion of lighting gas at high pressures was installed 
near Philadelphia, two or three years ago, and the 
results obtained proved so apo that a similar 
plan was adopted later on by the North Shore Gas 
Company for their area of supply round Waukegan, 
Ill. The area served comprises Waukegan itself, and 
a chain of five other small towns or hamlets extend- 
ing over a length of 16 miles, the population supplied 
numbering in all about 17,000. e gas works have 
been built at Waukegan, and the gas for the more 
distant communities is conveyed through a 4-in. 
pipe 14 miles long, exclusive of branches. In most 
of the towns the consumers take their supply direct 
from this pipe line, regulators for reducing the 
pressure being fitted near the meter. The plant 
has now been two years at work and has given 
every satisfaction. For lighting, the gas is burnt at a 
pressure of 2 in. or3in., but for heating purposes one 
of 10 in. is found to be better. This also applies 
to lighting when Welsbach mantles are used, as 
such a 10-in. pressure gives a great increase of bril- 
liancy. There are no holders or receivers at any 
point of the high-pressure line, but the capacity of 
the latter is so considerable that it is not necessary 
to run the compressors supplying it more than 10 
to 14 hours per day. They are started, therefore, 
at 7 o’clock in the morning and run till noon, and 
from 4 or 5 in the afternoon till midnight, when 
they are stopped. The drop of pressure between 
12 midnight and 5 a.m. is about 4 1b. or 5 lb. per 
squareinch. ‘The line has not yet been worked to 
its full capacity, but has furnished from 40,000 to 
50,000 cubic feet of gas daily during the. 24 hours, 
the maximum difference noted in the pressure at 
the gas works, and at Highland Park, 14 miles 
away, being under 3 lb. per square inch, and there 
is little doubt that the quantity now passed could 
easily be doubled. 


Tue DecrREASING ACTIVITY IN THE SHIPBUILDING 
TRADE. 


Shipbuilders in the United Kingdom have, 
during the past quarter, launched about 85,000 tons 
more merchant shipping than they have received 
orders for. In other words, the three months’ 
launches total 313,414 tons, while the vessels com- 
menced make up only 228,844 tons. The total 
nuimber of vessels now under construction is 431, 
aggregating 1,240,344 tons, sailing vessels standing 
for 26,840 tons. This total tonnage is 63,000 
tons less than it was a year ago, and is 
119,000 tons below the aggregate three months 
ago. Fortunately, however, the Admiralty have 
recently placed extensive orders—for two battle- 
ships, five armoured cruisers, and several small 
craft, the total displacement tonnage of those 
being 94,500 tons ; but, on the other hand, naval 
shipbuilders have delivered, or are about to deliver, 
war vessels which nearly equals this total, so that, 
even reckoning the new work, the state of affairs 
is not nearly so satisfactory as was the case twelve 
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months ago. Moreover, the ordering of new 
merchant vessels is almost at a standstill. Glas- 
gow is still favourably situated. There are 95 vessels 
of 267,894 tons in hand-—an increase of 7000 tons as 
compared with three months ago, but a decrease of 
3000 tons as com with a year ago. Greenock 
has lost 17,000 tons of January’s total, but her 
total of 53 vessels of 174,875 tons is still higher by 
17,000 tons than the low level of March, 1901. 
Belfast has suffered most, for instead of 215,881 
tons, as at the beginning of the year, the total 
now is 176,988 tons; and here it may be 
noted that the number of very large ships (over 
10,000 tons) is reduced from 18 at January to 15 
now; although vessels between 9000 and 10,000 
tons have increased from 3 to 5. Fewer large 
sailing ships, too, are being constructed. All of 
the North-East coast ports have suffered with 
Belfast, so that the Clyde firms have the greater 
reason to be pleased with conditions thus far 
experienced. At Newcastle, where 76 vessels 
of 224,294 tons are building, the total is 33,700 
tons less than it was three months ago, and 
48,000 tons under that of April, 1901. Sun- 
derland’s share is 15,000 tons below that of a 
year ago, and 19,000 tons less than that of January, 
being now 45 vessels of 158,639 tons. As compared 
with the condition last spring-time the Tees ports 
have 27,000 tons less, while the total of 78,300 
tons now stand against 92,340 tons three months 
ago. The work at Hartlepool and Whitby is repre- 
sented by 19 vessels, of 76,820 tons—22,000 tons 
less than a year ago, and 8000 tons less than in 
January. It is in foreign-owned tonnage that 
there has been the greatest decrease, as compared 
with a year ago. German ships have dropped from 
55,417 tons to 30,574 tons, Holland from 45,030 to 
20,839 tons, Denmark from 16,480 to 9900 tons, 
Japan from 6650 to 1950 tons, and Russia from 
16,480 to 750 tons. The effect of the granting by 
the French Government of a half of the usual 
bounty to vessels built abroad for French owners 
is shown by the increase to 14,020 tons of French 
ships now building in this country. Greece, Nor- 
way, and Spain have also increased the amount of 
tonnage under order. 


Tue Cuina Tarirr QUESTION. 


The question of the modification of the tariff on 
foreign goods imported into China is now being 
discussed with considerable heat, and much diversity 
of opinion is being expressed on the subject. The 
Chinese are placed in a very difficult position. 
They have been compelled to pay a heavy in- 
demnity on account of the damage done in the 
recent Boxer troubles, which will cripple their 
resources for a considerable time. Moreover, if 
they are to make any advances in the develop- 
ment of their national resources, or the institu- 
tion of schools and colleges for Western educa- 
tion, they must have additional revenue, and 
to this the foreign merchants, as represented by 
the China Association, are opposed, at least if it 
comes from custom duties. Sir James Mackay, 
the British Commissioner who has been appointed 
to investigate the conditions, and, if neaiian. make 
& new arrangement, is understood to have proposed 
a plan which involves the abolition of the likin 
taxes, in return for an advance of the import duties 
to an effective 15 per cent. ad valorem, or double 
the duty when the negotiations were opened. The 
following has been given as the exact text of the 
definition of the object of the proposal: ‘To 
abolish throughout the Chinese Empire all internal 
taxation of whatsoever kind or description, whether 
Imperial, provincial, local, or municipal, on merchan- 
dise and produce, whether native or foreign, whether 
for import, export, or for consumption within the 
Empire, and the Chinese Government engages that 
all offices and stations of every kind and de- 
scription for the levying of taxation on mer- 
chandise, except the Imperial Maritime Customs 
and land frontier custom-houses, shall be _per- 
manently abolished.” This is a very far-reaching 
proposal and involves a complete change in the 
financial arrangements of China; for it must 
remembered that duties on goods passed by the 
Maritime Customs supply only a fraction of China’s 
fiscal wants ; whereas likin, collected in every pro- 


vince, not only on uncertificated foreign merchan- 
dise, but on all kinds of native produce, is a 
necessity for the provincial administration, which 
could not be supported without it, unless other 
equally profitable sources of revenue are opened 
up. Twenty-four years ago the Tsung-li 
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issued a circular to all the Chinese Ministers 
abroad, in which it was plainly stated that in the 
matter of likin and taxation generally, China, being 
an prover Begg State, has the right to levy whatever 
taxes she pleases in whatever manner she may 
think best, and they considered it unfair on the 
part of other Governments to question their pro- 
ceedings or put difficulties in their way, seeing that 
they only collect special taxes because special cir- 
cumstances call for them. The reasonableness of 
this position cannot be disputed, and if any arrange- 
ment is come to, it must be by mutual agreement, 
and an addition of 74 per cent. to the custom 
duties does not seem too much to compensate for 
the loss from the abolition of likin. It is not denied 
that a duty of 15 per cent. might, at first, slightly 
reduce certain descriptions of imports; but it is cer- 
tain that with the abolition of the internal taxes and 
the introduction of railways, foreign goods would 
find their way to millions of new customers, and 
to these the extra 74 per cent. would not be felt in 
the cost of articles which cannot reach them at all 
under existing conditions. The increased impetus 
that would be given to local industries would pro- 
duce greater wealth, a considerable part of which 
would be expended on the purchase of foreign goods. 
It is urged bythose who know the conditionsof China 
that if any effective reform is to be brought about, all 
internal exactions on merchandise must be got rid of ; 
for so long as the taxation barriers continue to exist, 
illicit exactions by hungry officials and hirelings 
will increase and multiply. 


Tue Exriosion on THE 8.8. ‘‘ Para.” 

On November 21, 1901, an explosion occurred at 
sea on the s.s. Para, belonging to the Royal Mail 
Steam Packet Company, by which three persons 
were killed and five others injured. The ex- 
plosion resulted from the firing of a chamberful of 
carbonic oxide and air, an atmosphere one would 
not expect to find on the orlop deck of a passenger 
steamer. How it came to be there is told in a 
report just issued from the Home Office. It seems 
that Lawton’s Patents, Limited, were in possession 
of aninvention, or a system, for preserving fruit 
on board ship, and at the same time allowing it to 
ripen on the voyage. They put up an experimental 
plant in Hatton Garden, and afterwa: entered 
into an agreement with the Royal Mail Steam Packet 
Company, by which the apparatus was transferred to 
the Para, alargeinsulated chamber being constructed 
on the orlop deck to receive the fruit. The process 
seems to have been popularly explained as con- 
sisting in the constant, or intermittent, introduction 
of sterilised air into the chamber ; and had it been 
only this, there could have been no danger. 
air, however, was blown through incandescent coke, 
and not only was it sterilised, but the oxygen took 
up a large amount of carbon, becoming converted 
into carbonic oxide. The furnace was 3 ft. dee 
by 9 in. in diameter. The gases, as they left 
the furnace, were first driven through a cooler, 
then through a filter packed with dry lime and 
**steel-wool,” and then over the surface of a coil 
kept at a low temperature by the direct expansion 
of ammonia from a Lindé refrigerator. There was 
also a wet filter fitted with trays of metal gauze, 
through which lime-water was made to trickle. 
In working, the fire was first blown until it 
glowed all through, and ceased to give smoke. 
The gases were then sent through the refrige- 
rator and filter into the chamber. On the 
first voyage the apparatus worked satisfactorily, 
but the fruit arrived over-ripe. Some alterations 
were then made in the machinery, and on reaching 
Barbados, two electric incandescent lamps were 
fitted in the chamber by the order of Mr. Eesti: 
the wiring being of a very makeshift and inferior 
character. At the same time electric thermometers 
were also erected in order that the temperature 
might be read from the outside, as evidently no one 
could safely venture into such an atmosphere. At 
Jamaica a quantity of fruit was shipped into the 
chamber, and on November 19 the vessel started 
for England. On the evening of the 20th the 
admitted. At 
6.30, on the evening of the 21st, an official of the 
Lawton Company saw through a window in the 
chamber that it was full of smoke, and, consequently, 
he turned in fresh air to clear it. This operation was 
completed at 7.45 p.m., when the valves communi- 
nicating with the chamber were closed. At about 
8.30 p.m. Mr. Lawton went down to the orlop deck, 
where there were two of his colleagues. At 8.48 
a violent explosion occurred, killing the three 
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gentlemen, and wrecking all four decks, with the 
saloon and the mail-rooms. Fortunately, the skin 
of the vessel was not injured, and there was no 
fire. The wonder was that an explosion did not 
occur on the first voyage. A chamber full of air 
and carbonic oxide, directly connected by wide 
pipes, with a furnace filled with glowing coke, 
provided all the elements necessary for an early 
explosion. When to these were added electric 
lamps, put up with second-hand flexible wire 
stapled to the beams, the danger grew even more 
imminent. Some of the daily papers at the 
time attributed the accident to the Lindé re- 
frigerator, but evidently that had no connection 
with it. The introduction of the cold pipes 
between the furnace and the chamber would be an 
element of safety, as tending to prevent back- 
firing. Captain Jocelyn Home Thomson, H.M. 
Chief Inspector of Explosives, who held the in- 
quiry, is very sparing of his blame, probably 
because Mr. Lawton and two other gentlemen 
interested were killed on the spot. He, however, 
says ‘‘some degree of moral blame attaches to 
the deceased, Mr. Arthur Lawton, in that he 
appears to have wilfully concealed from the Royal 
Mail Company the fact that there was danger of 
explosion in connection with the process.” As to 
the officers of the Royal Mail Company, he says : 
‘That these officers did not discover the danger 
which existed is not in any 3 to their discredit. 
. . . Few persons without chemical knowledge 
would be likely to infer that an inflammable gas 
might be produced by blowing air through a coke 
furnace.” 





TORPEDO-BOAT DESTROYERS. 
To THE Eprror OF ENGINEERING.. 

Srr,—Permit us to correct an error in Messrs. J. Samuel 

White and Co.’s letter which appeared in your last issue. 

They say: ‘‘ The Havock, Messrs. Yarrow and Co.’s first 

destroyer, was launched in 1893.” Allow us to draw 

attention to the fact that this was by no means our first 

destroyer. The first one we constructed was the Kotaka, 

built in 1885 for the Japanese Government. This was a 

twin-screw destroyer, of a displacement of about 10 per 
cent. greater than the Havock. 

We remain, Sir, yours truly, 
For YARROW AND Co., Lim1rTepD, ” 
Isle of Dogs, Poplar, London, E., April 28, 1902. 





FOREIGN COMPETITION AND BRITISH 
ENGINEERS. 


To THe Eprror oF ENGINEERING. , 
Sir,—We all know that the ‘“‘down-east” Yankee is a 
master of the art of advertising; for him a finely-illus- 
in the advertising section of a journal has 
little attraction ; or if he adopts it, it is merely as a blind 
for a far deeper method. He despises the aggravating 
custom of certain vendors of wonderful remedies, who 
deceive the unwary by giving their announcements the 
appearance of items of news. The plan adopted by the 
trust boss, or the managing man of some great syndicate, 
is a very simple one—he just ‘‘nobbles the Press.” 
Having “‘nobbled” it, he proceeds to ‘‘ permeate ” (what 
a useful word !) the whole paper, thus insuring that the 
— reader shall take it in at every pore, until he 
mes saturated with the praises of the ingenious 
advertiser's productions. The system is a very clever 
one, but has one great disadvantage to the advertiser—ib 
costs him much money. Having secured the New World, 
and finding he has still some wares tos he casts his 
eyes across to England, with her open ports and gullible 
— and he wonders how he can “permeate” the 
ress of this country. But while he muses, his hat on 
one side, and his finger on the bump of wonder, lo and 
behold, the English Press does the trick for him without 
fee or reward. Under Protection in America he gets 
very high prices for his wares, and by manufacturing 
more than is required for home consumption, reduces 
the cost to a minimum. This — he oe to 
England (and other countries), and the English Press 
advertises him and his wares “free gratis and for 
nothing,” while taking care to charge their highest 
to their own countrymen for their advertisements. If an 
American firm gets an order for, say, a dozen locomotives, 
the English Press raises a ect ‘‘hullah-ba-loo” about 
it, and asks what the English makers are about. But 
when the latter get orders for 100 locomotives (which they 
= do) nota pend is said — - English oe 
en, again, much was said in jish press abou 
the inferiority of the English exhibits at the late Paris 
Exhibition. ‘We were bid to look with wonder and self- 
abasement at the gigantic exhibits of our German and 
other competitors. But what are the facts? In the first 
Englishmen had their applications for space ruth- 
lessly cut down, and, for political reasons, Germany had 
all she asked for. Germany exhibited enormous masses 
of machinery ; but where is a lot of that machinery now? 
The makers, to their sorrow, know that it lies with 
crashing weight upon their hands. But while these 
things were being made and exhibited to the gaze of an 
astonished world, English factories were engaged in bond 





fide contracts for machinery of equal importance, they 
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were being enlarged and fitted with modern tools for in- 
creased production, and have continued in full work ever 
since. Compare the industrial position of England at the 
present moment with that of Germany—prosperity in one 
case and utter stagnation in the other. If any evidence 
were wanted of British prosperity, one need only look at 
the prospectus of Messrs. Beyer, Peacock, and Co., the 
world-famous firm of locomotive makers. 

So I am come to the conclusion that the Press of this 
country, which is undoubtedly a wonderful institution, is 
nob omniscient, and I would venture to suggest that, 
having given the Americans such splendid gratuitous ad- 
vertisements, they should now do the same for their own 
countrymen. 


London, April 28, 1902. 


Yours truly, 
RIcHARD TANGYE. 








NEGATIVE SLIP. 
To THE EDITOR OF ENGINEERING. 

Sm,—In reply to the letter of your correspondent, 
** Perplexed No. 2,” allow me to offer an explanation of 
the phenomenon of negativeslip. It may not be the true 
one, but I hope at any rate to convey to him what my 
idea is, which others have apparently failed to do. 

The analogy between the screw propeller and a screw 
working in a solid nut must be abandoned ; instead, let 
the propeller be regarded as a pump. Thus, suppose we 
have a cylinder open at one end and closed at the other, 
immersed in water, and having within it a screw which 
can be rotated by suitable means, as shown in Fig. 1: 


i 
sere 


and let there be a pressure gauge communicating with the 
interior of the cylinder on each side of thescrew. I think 
it will be admitted that if the screw be rotated in such a 
direction as would drive the water towards the right if 
the end were not closed, the right-hand gauge will indi- 
cate a pressure greater than it did when the screw was ab 
rest ; and if a vertical pipe be attached to the cylinder to 
the right of the screw, the water will rise in it consider- 
ably above the level of the surrounding water. Thus the 
combination forms a pump; a poor one, no doubt, but 
still a — ea Y 
Now look at Fig. 2, which shows a cylindrical pipe, 





























open at both ends, surrounding the screw of a ship. 
Suppose for a moment the screw and shaft to be replaced 
by a piston and rod, which are pushed sternwards. 
Never mind how the piston gets back to make another 
stroke, consider only what takes place during one stroke. 
The velocity, relative to the pipe, of the water issuing at 
the after end thereof is equal to the velocity of the 
piston in the pipe; and if the velocity of the piston in 
the pipe be less than the forward velocity of the ship, the 
system can by no possibility produce a forward thrust. 
To maintain that state of affairs, the ship must be urged 
by some external forces, such as sails or tow-ropes. 

Bat now let the after end of the pipe be reduced in 
area as shown in Fig. 3; the speed at which the water 














leaves the pipe will be greater than the speed of the 
piston ; and it is quite possible for this system to produce 
a forward thrust which will propel the ship, while the 
piston aft more slowly than the ship moves forward, 
provided always that the ultimate velocity of the water 
aft is greater than that of the ship forward. The water 
then has a real backward motion, and produces a forward 
reaction, 

_Patting now the screw and shaft back, in place of the 
piston and rod, there seems nothing absurd in the suppo- 
sition that, with this encircling pipe with contracted her 
end, the screw might pump the water out of the after end 
of —_ ata speed greater than that of the ship, and 
30 produce a real thrust forward, while the speed of the 
water sternwards through the screw disc was less than the 
speed of the ship. That is, there would appear to be 
negative slip, and yet the fina] motion of the water wou]d 





be really sternward, and consequently a forward reaction 
would be produced. 

Tf, then, we can find something which has the same effect 
as this pipe, the paradox of negative slip will come within 
range of solution. 

I think that possibly that something is to be found in 
the quasi-rigidity of vortices of water. Rapid motion 
has the effect in many instances of producing rigidity, 
or something very much like it, in bodies not otherwise 
rigid. A circular piece of cloth spun rapidly like a 
circular saw becomes very stiff; a chain loo over a 
number of pulleys, and not even lying in one plane, will, 
if made to run at a certain speed, wn boot so stiff that all 
the pulleys but one may be removed, and the chain re- 
tains the same curved shape which it had before their 
removal; and ‘‘smoke-rings” in gases, and vortex rings 
in liquids, behaye curiously like solid bodies. The one 
point on which all observers of ee gegen slip agree is, that 
the phenomenon occurs in ships of a bad shape aft, which 
drag a mass of eddying dead water behind them. These 
eddies or vortices will not be shaken off, but stick to the 
ship and form part of her, like blocks of ice, of the same 
shape towed behind her; and I venture to suggest that 
the screw is virtually surrounded by a hard, unyieldin 
pipe, and has to force its water aft through a restric 
opening like the eye of a vortex ring, as shown in Fig. 4 


Fig.4. 








I do not mean that there exists such a simple and 
symmetrical ‘* pen maage ” as I have drawn in Fig. 4; 
bub that in some way the complex system of eddies 
travelling at the same speed as the ship constricts the 
stream of water issuing from the screw, and so compels it 
to leave the system with a greater velocity than that 
with which it passed through the screw disc. 

I regret that I have not at present access to the writ- 
ings of Osborne Reynolds, Kelvin, or other authorities 
on vortex motion ; perhaps some of your readers will refer 
to them and see whether my hypothesis, which I put for- 
ward with all diffidence, will hold water. 

Ip would be asimple matter to try whether a launch 
which now has positive slip could not be made to work 
with negative = by surrounding the screw with a 
pipe having a reduced after end, as shown in Fig. 3. 
The late Robert Griffith made many experiments with 
tubes surrounding the screw, but I am not aware that he 
ever contracted the outlet. 

Yours obediently, 
VorRTEX. 





To THE EDITOR OF ENGINEERING. 

S1r,—I think that, perhaps, an even simpler solution of 
the, to many, seeming mystery of negative slip may be 
offered than that given by Mr. Kersey. 

Let us take the case of an ordinary bolt and nut, and 
consider that the nut represents the propeller of the ship. 
Now, on turning the nut round one complete turn, and 
considering the thread of the bolt as immovable in rela- 
tion to the shank, the axial advance of the nut is, of 
course, equal to the pitch of the thread, and the slip is 
zero. This will be the condition of things if the wake 
following the ship is travelling at the same speed as the 
water driven astern by the propeller, as this would con- 
stitute practically an immovable thread in a fore and aft 
direction. 

If we now consider the wake as having a less velocity 
than that of the water driven astern, then it is easy to 
see that the axial advance of the propeller per revolution 
will be less than the amount of the pitch, as—considerin, 
again the bolt and nut—the thread of the bolt, whilst the 
nub is turning in it, is nob immovable, but is carried 
a little on the shank, therefore causing the actual advance 
of the nut to be rather less than the pitch, thus giving 
rise to positive slip. 

If, now, we consider the wake as having a higher velo- 
city than that of the water driven astern, we can easily 
understand that this is equivalent to the thread of our 
bolt advancing axially in relation to the shank, and there- 
fore carrying with it the nut, which will have a greater 
advance than would be given by the pitch alone. This 
gives rise to the phenomenon of tive slip, and one of 
the first cures which suggests itself for this state of affairs 
is to put on a propeller with a coarser pitch, thus causing 
the water driven astern to have a higher velocity than 
before, and equal to or greater than the velocity of the 
wake, giving therefore no slip or a slight amount of 


itive slip. 
a 4 Yours ——" 
Cuas. F. Hunter. 
5, Shakespeare-terrace, Sunderland, April 28, 1902. 





ELECTRIC TRACTION.* 
By Pamir Dawson. 


Tue real advent of electric traction in England may 
be said to date back to the opening of the Bristol line in 
1895. The Bristol electric tramways, although not by 





* Abstract of a paper read by request at the Town 
Hall, Northampton, before the Tramways Committee 
and others, 





any means the first opened, was the first electric line 
which was commercially successful from the beginning. 
Since that date enormous progress has made, so 
that at the present day there are 85 electric tramways 
and railways in actual operation, while there are over 
100 tramways and light railways under construction or 
conversion, which are iutended to be worked electrically. 

In 1896 the total capital invested in electric under- 
takings in this country was about 6,000,000/. No corpo- 
ration had at that time invested any money in that branch. 
At the end of last year the total capital invested by 
private companies exceeded 40,000, » and munici- 
palities had invested over 11,000,000/., making a tobal 
investment of over 51,000,000. Taking all the power 
distribution and traction schemes which are now either 
completed or under construction, the total amount of 
money invested reaches nearly 100,000,000/. ; 

The total station capacity in kilowatts installed for 
lighting and traction — in the United Kingdom 
amounts to above 500, kilowatts, and that at present 
being installed in the neighbourhood of 150,000 more. 
The total station capacity installed in London for all 
purposes is not much over 100,000 kilowatts. This sounds 
a great deal, but if we compare these figures to those of 
New York City, we find that New York has nearly 
250,000 kilowatts. 


APPROXIMATE Cost OF VARIOUS PaRTS OF ELECTRIO 
TRAcTION SystTEM. 


Approximate Cost of Modern Power Plant per 


Kilowatt Installed. 

£ ad £s. d 
Buildings i 40 0tol6 0 0 
Boilers Pe ae cee 10° Os EEO 
Steam and water piping 
and feed pumps ... ot Gia Gy 3:-6.6 
Steam engines and con- 
densers_... pen ine © Oo eee 
Dynamos and switchboards 210 0,,12 0 0 


ee oe of power plant, not including buildings, 
. bo 35, 


Approximate Cost of Rolling Stock. P 


Maximum traction trucks per set 130 
Ordinary bogie trucks per set... 126 
Standard four-wheel truck as 70 
Extra long truck... We ana 75 
Double-deck car bodies 220 to 300 
Single-deck car bodies __... ne 210 ,, 265 
Double-motor equipment, includ- 

ing resistances and controllers... 260 ,, 320 
Single-car motor, 15 to 50 horse- 

power ate “i ep pet 75 ,, 120 

Cost of Track-Laying. ‘ 

Cost per mile of single track, 4-ft. £ 

8}-in. gauge, 100-Ib. rails, wood 

or granite paving, including 

necessary electrical bonding 5500 to 6500 


Overhead Work. 
Cost per mile, three-section tubular poles, standard 
brackets. 1/0 trolley wire. £ 
Double trolley wire on side 
brackets $ 5 ae «» 1100 to 1400 


Double trolley wire on span wire 1700 ,, 2000 
Double trolley wire on centre 
brackets... Ha a .. 1300,, 1500 
Single trolley wire, side brackets 1000 ,, 1200 
Pe oa span wire 1600 ,, 1800 


There is a very large variation of the capitalisation per’ 
mile of route. The total expenditure varies from a 
minimum of 9000/. per mile of route in the case of Leeds 
and Halifax to respectively 56,0007. and 84,0007. in the 
case of Blackburn and Glasgow. Ib may be stated that, 
for estimating purposes, the very best system, including 
power station, track, car, overhead work, feeders, &c., 
should be installed for from 15,0002. to 20,000/. per mile 
of route. (See detailed Table above.) The power station 


8 | can be safely taken at 30/. per kilowatt installed, and that 


as regards the motor cars a figure of 750/. is a safe one 


| to estimate on. For the permanent way with standard 


gauge and for heavy rails, such as are now nearly always 
adopted, 60007. per mile of single track should be allowed. 
As regards the overhead construction, a figure of from 
15007. to 2000/. per mile of route is a safe one to estimate 
- To — a be pointed out that all oe 
gures can or roughly approximating costs an 
preliminary estimates only, as the conditions that obtain 
“_ considerably influence the total cost. 

n investigating the question of how much money can 
be properly invested, it is pommeeny Se ascertain the pro- 
bable receipts and expenditure. e receipts per head 
of population vary between 5s. and 19s. per head. The 
receipts per mile of route vary between . and 73002, 
The ave fare per passenger varies from .98d. to 
1.62d., and the ratio of operating expenses to receipts 
from 49 pe cent. to 85 per cent. 

Table IT. gives the increase of passengers carried in the 
case of some British electric tramways ; it will be seen, 
for instance, that in the case of the Dover electric tram- 
ways the passengers have more than trebled within the 
last three years. In this connection a by ep 
the city of Berlin, with a population of 1,810,000, may be 
of interest. The tramways, which have now been con- 
verted entirely to electric traction, carried 188,000,000 
passengers in 1899, as against 306,000,000 in 1901. 

The question of laying down a proper power station 
which will economically supply electricity for traction 
purposes, is a very important one; and as the conditions 
that obtain in traction are entirely different from those 
which are met with in lighting work, a station eminently 
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well designed for lighting Sgepiemad will generally be un- 
economical for traction work. 

In the case where an old lighting station exists and 
power is uired for traction work, in nine cases out of 
ten there is but one thing to do, and that is, to instal an 
entirely new plant, with the possible exception of boilers, 





Tase If. 
| | : 
— | Passengers Carried per Annum. ~~ 

| 1898. 1899. 1900, | 1898. | 1899. | 1900. 
Blackpool) 
Corpora: 
tion .-| 2,279,209 2,881,027 | 3,421,736 4 4 6 
B'ackpool &| Opened § 1,782,683 | 1,831,531 _ .. 8 8 
Fleetwood | _ July 
Cork ..| Opened 4,744,523 | 5,137,141 .. | 825 9 

| December | 
Dover ..| 787,745 | 2,170,590 | 2,437,863 33 | 43 4} 
Halifax :.| Opened 2,594,478 | 7,308,998 . 6.33 11.125 

June 

Leeds ..| 15,620,985 24,227,440 |27,684,105 | 21.75 23 26 
Liverpool ..| Opened 63,771,450 82,367,958 .. | 78 , 82 

November | 


for the traction work. This method may appear drastic, 
but it is the most economical in the!end. The whole 
question of cheap power supply depends upon the station 
being properly laid out, so as to adequately fulfil the 
conditions required, and to secure as good a load factor as 
possible. Tables III. and IV. give examples of the cost 
of power. 

TasLe IIL.—Invrivenck or Loap Factor on Cost or 


; GENERATION. 
Station of at Least 2000 Kilowatt Capacity. 
Cost per Unit Generated. 
Lead Factor. Fael at 103, 
Per Cent. Per Ton. Total. 
10 6 10 
15 5 .78 
20 4 56 
25 35 45 
30 .32 4 
35 3 35 
40 .26 33 
45 25 e. 
50 24 -28 
60 .22 25 
70 19 24 
90 .16 -23 


These costs do nob include interest and rioking fund, 
but they do include maintenance and repairs in the 
generating station. 

Loap Factors Usvatty OsTarnep. 


Per Cent. 

C a ped town lighting, with no motor 
Lighting goods yards and railway light- 

ing generally a oe ai .. 15 to 20 
Cotton mills and ordinary engineering 

works, working in daytime only acs SO ag tO 
Cotton mills and ey engireering 

works, workiog double shifts ... aos gs ee 
Coal mines under favourable circum- 

stances one “he sk coe a 40 
Traction on os ate ee .. 15 to 30 

TABLE IV.—Prices paid by Tramways for Electric Power. 
Supplying Station. Tramway. 
Blackburn, 1.54. ... ... Blackburn Corporation. 


Plymouth, 23d. ...__..._. Plymouth Corporation. 

Ashton-under-Lyne, 45d. Oldham, Ashton, & Hyde. 

Cheltenham, 2 0d. ... Cheltenham Tramway Co, 

Hamburg Lighting Com- 
pany, 1.0d 


1.0d. oe caltedy  aemenrog Heonanseag Co. 
Geneva Corporation, 1.0d. Geneva 


ramway Co. 


Every part of an electric tramway has received the 


most careful study by those who are interested, and 
at the present day there is absolutely nothing experi- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets, 
FEBRvusRY. Makcu. APRIL, 





mental about the whole subject. A very large amount 
of experience has been gained, and everything has 
been standardised, so that there need be no hesitation 
as to the results which will be obtained through the 
installation of the ordinary direct-current system. The 
importance of using the b3st material in every branch of 
the system, and —— line in a thoroughly sound 
and solid manner, cannot be urged too strongly. 

The increased capital expenditure is more than counter- 
balanced by the smoothness of working of the whole 
system and the freedom from accidents, breakdowns, and 
such like. The power plant especially should be most 
carefully designed; in the event of extensions being 
required in the future, these can be made in a proper 
manner, so that the enlarged station will work econo- 
mically and conveniently as a whole and not, as is some. 
times the case, as two separate stations side by side. 








Gas at Paris.—The quantity of gas sold last year by 
the Parisian Company for lighting and heating by gas 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
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was 335,803,091 cubic metres, as compared with 349,913,618 | line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 


cubic metres in 1900, and 325,874,001 cubic metres in 1899. 
Upon the whole, the sale of the company’s would 


other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 Ib. e metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 





to ill ding. In 1901, j 
Ree eee ered nade dation [iens, Tn plates ene per box of LO. éobes. 


shown, the saleattained a total of 335,803,091 cubie metres, 
while in 1891 the corresponding total was 311,929,550 cubic 
— ; in 1881, 260,926,769 cubic metres ; in 1871 (a year 

war and internal commotions), 87,481,346 cubic metres ; 
and in 1861, 84,230,676 cubic metres. 


CanaDIAN Rattways.—The Government of British 
Columbia has entered into a provisional and conditional 











contract with the Canadian Northern Railway Company | Lake Superior. The agreement is provisional, in that 
to secure the construction of a line from a point at or! it requires ratification by the Colonial Legislature, and 
near Bute Inlet, on the Pacific coast, to the eastern | conditional in that the company may cancel the arrange- 
boundary of the province at or near Yellow Head Pass, | ment if, after a survey, the route proposed to be followed 





to join a railway now being built by the company from | is found to b2 impracticable, 
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INDUSTRIAL NOTES. 


THE annual report of the United Society of Boiler- 
makers and Iron and Steel Ship Builders has just been 
issued. It is a record of the work done during 1901 
by one of the best organised trade unions in the world. 
It does not pretend to be a militant union in the sense 
of some other “‘ fighting unions,” but it stands as the 
bulwark of defence to the members. The Boiler- 
makers’ Union was established in 1834—before iron 
shipbuilding was commenced. It was re-organised in 
1866, and commenced its new career in 1867, at the 
end of which year it had 6405-members, and a cash 
balance of 1493/., falling to 8731. at the close of 1868, 
by reason mainly of bad trade and prevalent sickness, 
for only 672. were expended on strike pay in 1868. 

The total number of members on January | of this 
year was 48,113; besides which, 548 widows of de- 
ceased members keep up their payments for funeral 
benefit. The total income for the year 1901 was 
178,8097. 5s. 1d. Of that amount 153,856/. 6s. 1d. 
represented contributions, an increase in the year of 
25,5201. 13s. 4d. But this arose chiefly from the new 
method adopted of increased regular contributions in 
lieu of levies. There was also an increase from en- 
trance fees, and from the transfer of members from 
one section into another. Interest on investments 
realised 61467. 15s. 8d., and on branch balances 
2643/. 53. 3d. Besides which the Inland Revenue re- 
turned 278/. 6s. '7d., deducted as income tax, so that 
the total amounted to 9068/. 7s. 6d. The report states 
that, on the whole, the accruing interest on sums 
invested in corporation stocks, and such like securities, 
is more beneficial than investments in commercial and 
industrial undertakings. The former is described as 
stationary value, the latter fluctuates, both of which 
are estimated at cash value in the accounts. 

The aggregate expenditure for the year was 
127,063/. 14s. 6d. The cost of management includes 
salaries and payments to all officials at the central 
office, district offices, and all branch offices. Secre- 
taries of all grades and executive council, 1423/. 17s.; 
president and vice-president, 5107. 6s. lld.; Mr. 
Robert Knight’s allowance, 182/.; branch secretaries, 
3212/. 8s. 2d.; treasurers, 8£5/. 18s. 10d,; sick visitors 
and stewards, 1057/. 19s. 10d.; trustees, guardians, and 
tellers, 337/. 17s. 6d.; audits, special and general, 
1089/7. 4s. 4d. Thus the total salaries are more than 
paid by the interest on investments, with a surplus of 
3987. 14s. 1ld. The printing account for reports, 
rules, cards, stationery, &c., for the general office and 
all branches, amounted to 3399/. Os. 6d.; while the 
sales of reports, &c., us above, realised 3400/. 5s.; 
postages, parcels, telegrams, money orders, &c., cost 
1067. 12s. 3d. 

The expenditure on account of benefits is, perhaps, 
of more general interest to the public, and the record 
is a noble one. Unemployed benefit amounted to 
24,3467. lls. 2d.; fares to situations, 494/. 2s. 7d.; 
total, 24,840/. 13s. 7d. This is exclusive of dispute 
pay. Sick benefit cost 35,214/. 15s. 6d.; lodge sur- 
geons, 7549/7. 12s.; special surgeons for disabled 
members, 316/. 9s. 3d.; grants to hospitals, 30/. 15s.; 
accident benefit, 4199/7. 15s.; total, 47,311/. 6s. 9d. 
for sickness, accidents, medical attendance, &c., ex- 
clusive of cost of sick visitors and others ia connection 
with these benefits. Funerals of members and members’ 
wives, 68337, 1s. 3d.; superannuation benefit cost 
15,6337. 1s. 3d. No wonder that there is a demand for 
old-age pensions, seeing the cost to this society alone 
of that benefit. Then benevolent grants amounting to 
28467. 17s. 2d. were made to } seosedien members, 
through prolonged sickness, out of work, or domestic 
troubles of other kinds, to help them out of their 
difficulty. 

Amid the mass of expenditure there is one item 

always of special interest in the labour world, and 
generally of the public—namely, the cost of disputes, 
or strike pay. In this instance the sum so spent is 
ridiculously small from the standpoint of militant 
unionism ; but looked at from every other point of view 
the union is to be congratulated. The cost of 
disputes in the year only amounted to 1409/. 16s. 
There were grants to other unions, 400/.; special 
grants by the executive council, 116/. 12s. 6d.; and 
branch expenditure for benevolent purposes, 3352/. 
103. 7d. The two last items properly belong to the 
category of provident benefits or benevolent grants. 
_ The overwhelming value of the provident benefits 
in this union, as compared with strike or dispute pay, 
is shown by the annexed Table, covering 34 years 
from the date of the society being reorganised in 1867 
to 1901, inclusive. 

Such is the record of the Boilermakers and Iron 
and Steel Ship Builders’ Union extending over 34 years, 
with a wide experience of fluctuating trade, of ad- 
vances and reductions in wages, and other varying 
Vicissitudes. 

The total balance in hand, inclusive of property 
assets in the shape of buildings, but not of other 
property at the general office and branches, amounted 
to 397,174/. 9s, 2d., showing an increase in the financial 
year of 51,745/, 10s. 6d. Of that aggregate no less 


than 149,794/. 18s. 6d. represented cash balances in 
the hands of the branches, deposited in the Post Office 
Savings Bank, or in the joint stock or private banks 
of the country. The investments of the union are 
with six public corporations or trusts, such as muni- 
cipal or other public local bodies ; four of the chief rail- 
way companies, and in the Elswick Works—preference 
shares. Those investments, amounting in the aggre- 
gate to 237,251/. 16s. 6d., constitute a guarantee for 
the superannuation benefits of the union. 





34 Years’ Expenditure. £ 
Unemployed benefit... Seg oe 643,566 
Sick benefit... a a ae 550,037 
Superannuation benefit _... aie 147,039 
Surgeons and medical aid ... tis 128,478 
Funerals—Members and wiv ave 119,099 
Accident grants... Ao ae 86,725 
Benevolent grants ... a aon 82,023 
Fares to situations ... ae o3 6,768 

Total for provident purposes ... 1,763,735 
Total expenditure on disputes ... 98,714 
Aggregate spent in benefits 1,862,449 


The union is widening its sphere of action and influ- 
ence by taking in sections of workers hitherto not 
recognised in the trade. By this means it is hoped to 
avoid friction between sections of workers as regards 
‘‘lines of demarcation,” which have led to serious 
disputes between bodies of men, to the injury of 
employers and the detriment of labour. The union 
desires industrial ‘‘ peace, working in goodwill with 
the employers, who undoubtedly have a right to com- 
plain when differing sections of their workmen are at 
war with each other.” These are healthy sentiments, 
to be commended in all respects. The importance of 
the reference in this connection is accentuated by 
instances of disputes with other large trade unions, 
some of which were referred to arbitration under the 
Conciliation Act, others were settled by mutual nego- 
tiation or through the National Federation of Trade 
Unions, whose duty it is. to take cognisance of such 
disputes. The Parliamentary Committee of the Trade 
Union Congress are also empowered to deal with such, 
but their action seems to have given offence, instead 
of being conducive to peace, as the several expulsions 
from Congress demonstrate. 





In the Wolverhampton district reports indicate a 
general wakering up in the iron industries from the 
dulness which had characterised trade for some time 
past. Inquiries as to terms for future contracts were 
more plentiful, and the volume of new orders given 
out has been encouraging. Both black and galvanised 
sheets have advanced in price. Good business is re- 

rted in marked bars, and common iron has been in 

etter request, but prices in the latter have been kept 
down by competition of other districts. Strip and 
hoop-iron are in active demand, with prices firm, and 
there has been a moderate demand for rod and angle 
iron. The steel trade has also improved ; there has 
been a succession of good orders for plates, bars, and 
billets. Prices of pig iron have been firm, but the 
purchases have been restricted mainly to small lots 
for speedy delivery. The last reports to the Labour 
Department represent steel-smelters as busy; the 
— improvement in the iron and steel trades has 
een well maintained ; employment at the mills and 
forges has been fairly good. Electrical engineers 
report that employment has improved. Other branches 
of engineering, boiler-makers, bridge and girder con- 
structors, and tank-makers as moderate ; ironfounders 
and gasholder makers as bad ; cycle and motor makers 
as good. At Coalbrookdale and Madeley trade has 
been slack, and at Walsall malleable-iron workers are 
slack. In the hardware industries ten branches report 
employment as good ; twenty as fair ; fifteen as slack. 
The chief industries are among the best employed. 
In the Wednesbury district employment is better, but 
the vice and anvil makers at Dudley continue slack. 
On the whole, the position is not unfavourable, while 
the outlook is improving. In the glass trades, trade 
is slack, and the position is unfavourable, owing to 
labour disputes. 


In the Birmingham district a better tone is manifest 
in the iron and steel trades. Orders have been given out 
more freely and prices shew an upward tendency. 
This is especially emphasised in the sheet trade; the 
advance in black sheets has been well maintained, 
and a brisk trade has been doing in corrugated sheets 
at advanced rates. Both marked bars and common 
iron have been in better demand ; hoop, strip, and rod 
are also in request. The steel trade has improved, 
and the outlook is encouraging. The general condi- 
tion of employment is better than it was. In branches 
of trade unions with 18,533 members, only 579, or 
3.1 per cent., were reported to be unemployed, as com- 
pared with 4 per cent. in the previous month. In the 
engineering and allied industries, employment was re- 
ported to be good with electrical engineers, smiths 
and strikers; moderate with other sections of engi- 
neering, pattern-makers, iron-founders, and motor- 








makers. At Coventry and Redditch engineers report 


ee as good, and at West Bromwich as 
moderate. Cycle-makers are busy in all districts. Em- 
ployment is reported to be moderate in the brass 
trades, fairly good in the tube and metal trades, and 
quiet in the fender and firebrass industries. In the 
other iron, steel, and metal-using industries nine 
branches report trade as good, nine as moderate, one 
as quiet, and two as bad. At West Bromwich three 
branches of these industries report trade as fairly 
good, and one as moderate; at Redditch two report 
trade asbusy. In the lighter branches, workers in the 
more precious metals report trade as moderate, slack, 
or bad. In the latter case it isonly with the Britannia 
metal workers, the least costly of the metals, that em- 
ployment is bad. On the whole the position is not 
unfavourable, and the outlook cannot be said to be 
altogether discouraging. 





The position of the engineering trades throughout 
Lancashire remains without material change. The 
general complaint is that the tendency is towards a 
lessening weight of new work, and this seems to be 
confirmed both by employers and workmen. © The 
ironfounders state that through scarcity of orders 
many of them are short of work. Brass-founders and 
metal-workers are also said to be indifferently em- 
ployed, except in some special departments. Machine- 
tool makers are for the most part moderately well off 
for orders, but where new work is secured it is mostly 
from abroad. In the sections of the textile-machine- 
making industry there has been no material improve- 
ment. Locomotive and railway carriage builders, and 
also boiler-makers are kept fairly busy with work on 
hand, but they are not, at present, booking new work 
of any weight. All branches of electrical engineering 
continue busy, and there is every —— of plenty 
of work for some time to come. A firm tone has 
characterised the iron and steel trades, but the new 
business done has rather abated ; consumers having 
covered aoe requirements, are again watching 
for possible concessions in rates. The general condi- 
tion of employment in the Manchester and Salford dis- 
tricts has improved somewhat. In branches of trade 
unions, with 24,828 members, 5.5 per cent. were 
returned as unemployed, as compa with 6.6 per 
cent. a month ago. Engineers report trade as mode- 
rate generally, but slack at Macclesfield and North- 
wich. The brass trades report trade as good, also the 
file-smiths. lIron-founders and machine-workers are 
quiet ; boiler-makers and sheet-metal workers mode- 
rate ; wire-weavers better. In the Oldham district 
engineers report work as slack; boiler-makers and elec- 
trical workers are well employed ; eight other branches 
moderate ; machine-making sections improving. In 
the Bolton, Bury, Chorley, Heywood, Horwich, Rad- 
cliffe, and Ramsbettom districts, employment is from 
moderate to slack; in the Blackburn and Burnley 
districts it is moderate to slack. The position therefore 
it not so encouraging as it was in the engineering and 
allied industries, 





The eleventh quarterly report of the General Fede- 
ration of Trade Unions brings up the record to the 
close of the March quarter, 1902. The total number 
of unions federated was 77; of these 53 were on the 
higher, and 24 on the lower scale, The aggregate 
number of members was 418,818; of these 282,314 
were on the higher, and 136,504 on the lower scale of 
payments and benefits. The income for the quarter 
amounted to 7460/. 4s. 3d. Of this amount, 446/. 9s, 
accrued by interest and dividends on investments. 
The largest contributing union was the Amalgamated 
Society of Engineers—1931/. ; National Boot and Shoe 
Operatives, 627/. 4s. 6d.; Gasworkers and General 
Labourers’ Union, 519/. 4s. 61.; Card and Blowing 
Room Operatives, 505. 17s. ; Iron-founders, 4110. 17s. 6d.; 
Amalgamated Tailors, 319/. 19s.; National Amalga- 
ma Union of Labour, 252/. 12s. 3d.; Associated 
Shipwrights, 213/. 15s.; London Society of Compositors, 
255/. 10s. The other trades were in nes ortion to 
numbers, ranging from 200/. to under Il. The expen- 
diture comprised 10231. 1s. 10d. to the North Wales 
Quarrymen, 250/. to the Associated Shipwrights, and 
lesser amounts under 100/. down to 6s. 3d. to one 
union. The total cost of management was 445/. 5s, 8d.; 
but in that total is to be found 157/. 17s. 7d., printing 
account ; 70/. 18s., rent of offices ; and numerous other 
items. The total balances in hand amount to 
62,4501. 2s. 4d., of which 40,0007. are invested with 
three municipal corporations, while 22,261/. 5s. 9d. 
represent cash balances on deposit. In an elaborate 
and carefully considered report upon the present legal 
position of trade unions, under recent decisions, the 
executive discard the proposal to alter the rules, as 
costly and insufficient, and also the recommendation to 
separate the trade and provident funds. Non-registra- 
tion and the incorporation of trade unions are also 
rejected. The committee wisely fall back upon legis- 
lation for a remedy. There are excellent reports upon 
the recent labour movements in Holland, Belgium, and 
Spain, by competent writers, 











The general strikes in Belgium have collapsed, as 
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indeed, was inevitable. 
the emancipation of labour, a general strike, with | 
almost universal privation, is the worst. Its two | 
inevitable results are irritation and suffering, and | 
tumult and bloodshed are almost sure to follow. Ifa} 
strike is found to be, or is regarded as being, abso- | 
lutely necessary in any given instance, it should be 
for a given object, and be restricted as much as possible 
in area and in numbers. It may then be possible to 
deal with the matter by negotiation, conciliation, or 
arbitration. If it be for indefinite objects, or objects so 
wide that they are outside the pale of the interests con- 
cerned, there can be no basis for mutual settlement, and 
failure is certain. Belgium has but afforded another 
instance of the folly and disastrous consequences of a 
general strike. But what is called the ‘‘ Labour 
Party” in Belgium is a mixed body of representatives 
of trade unions, Socialists, friendly societies, and 
politicians of various grades and sections, holding 
diversified views even on labour. 


The unrest which has characterised France, Bel- 
gium, Italy, Denmark, Holland, and Spain has now 
reached Russia. How far the movement is identified 
with labour, properly so-called, it is difficult to 
understand, butsome of the outbreaks, as those at or 
near Moscow, were attended by strikes at several silk 
and cotton factories. But there appear to be other 
causes of a political character. It appears that the 
Duke of Mecklenburg’s house at Karlow was attacked 
and sacked by the mob, consisting of his own peasants 
and those of neighbouring estates. The tumults were, 
it is reported, put down with a strong hand, many 
being killed and wounded in the several affrays, and 
others were flogged when caught. The state of Russia 
is such that outbreaks are frequent, but are sternly 
put down. The factory workers seem to have had 
their own reasons for revolt, and the strikes in their 
case were for labour amelioration; in other cases 
political and revolutionary causes contributed to the 
disorders. 





The Scottish Trades Union Congress, which met at 
Falkirk last week, passed resolutions re-affirmiog that 
of last year on old-age pensions, in favour of arbitra- 
tion in labour disputes, and of extending the powers of 
the Board of Trade in this direction; in favour of 
labour representation in Parliament, payment of 
members, a second ballot, and of the creation of a 
Minister of Labour. The labour leaders of to-day 
seem to be infatuated with a big programme ; they do 
not see that the bigger their demands, the stronger 
will be the opposition ; for, as they attack more in- 
terests, these will become consolidated. 


The Shop Clubs Bill seems likely to pass in its 
amended form, but there will be some opposition to 
the exemption of the great railways from the operation 
of the measure. 





The counter proposals of the London Society of 
Compositors to those put forward by the employers in 
the printing trade have been endorsed as a basis of 
negotiation by 5600 votes to 70 against. 





The ballot of the Boiler-Makers and Iron Ship Builders 
on the North-East Coast, upon the question of a 5 per 
cent. reduction in wages, has resulted in an almost 
unanimous refusal to agree to the proposed reduction. 
Only 26 voted for the acceptance of the employers’ pro- 
posal, while 13,372 voted solidly against. 





The threatened strike of the tramcar motor men 
and conductors of Newcastle-on-Tyne has been averted, 
after an interview with the Corporation, on the promise 
of a reconsideration of the matters in dispute, which 
was a question of time, not of wages. 

There is, it issaid, general unrest among the German 
miners upon questions relating to abuses in mines 
alleged to be disastrous to the workers ;a strong 
appeal has been addressed to the Prussian Minister 
of Commerce, who is a mineowner, on the subject. 
If not dealt with, it is feared that a great strike will 
take place. 


STANDARDISATION OF PIPE FLANGES 
AND FLANGED -ITTINGS.* 
By Rosrrt E, ATKINSON. 
(Concluded from page 558.) 
Botts. 

Tuer same principle of interchangeability has been 
adopted with regard to the number and position of bolts, 
the proposal y J that what difference in strength may 
be required for the varying pressures should be made in 
the size of the bolts. The author holds the opinion 
strongly that no standard can be satisfactory which does 
not allow for the number of bolts being a multiple 
of 4; without this, interchangeability is impossible. 
Fig. 69 (page 557) shows the difficulty attending the use 


+ Paper read before the Institution of Mechanical En- 


Of all the mad schemes for | 





gineers, 


of bolts otherwise than upon this principle. In this 
sketch is shown a stop-valve attached to a boiler, and the 
flange drilled for six bolts. In dotted lines is indicated 
the valve turned at right angles, from which will be seen 
the difficulty that arises, and that a new valve would be 
required if any alteration of position is desired. Bends, 
tees, and other fittings require to be adjusted tu altera- 
tions of position, and Fig. 70 (page 557) shows a bend con- 
nected to a pipe line, and reveals the impossibility of 
varying its position, as shown in dotted lines, this fact 
being due to its having been drilled with six bolt-holes. 
Thus the difficulty follows that all valves and fittings 
must be kept in stock undrilled, causing extra labour and 
expense in handling —_ in the works when the position 
of the bolts is definively decided ; or if the fitting is sent 


| to be fixed to an <estaliodion —qésbabty at some distance 


from a machine-shop and proper tools—involving the 
necessity of drilling by means of a ratchet brace, or similar 
appliance. In the case of tee-pieces, the flanges of which 
have 6, 10, 14, or 18 holes, it would be impossible to set 
the centre branch vertically if it had been drilled to suit 
a horizontal position. Fig. 71 (page 557) shows the posi- 
tion of the bolt-holes in the proposed standard. In every 
case the nearest holes to the centre lines are arranged 
equidistant from them, These centre lines would corre- 
spond with the centre line of the — of a valve, the 
horizontal and vertical axes of a boiler, an engine, a 
pump, or other machine, and be the same for pipes, 
valves, tees, and fittings. In the case of valves, the top 
flange or stufting-box is likely to interfere with the inser- 
tion Of the bolt, and it is therefore not advisable to 
arrange the holes on the centre lines. The same diffi- 
culty is met with in respect to a bend of short radius. 

The sizes of bolts have been calculated assuming an 
average tensile breaking strain of wrought iron at 
22 tons to the square inch (as given for Dadley iron 
in Professor Unwin’s book on “Strength of Mate- 
rials”), with a factor of safety of six as a minimum. 
In the smaller bolts, 2-in., 4 in., and &-in., this 
factor of safety is much increased, as an altogether 
disproportionate strain can be placed on the bolt in 
screwing up. If special high-class bolts are used of a 
great tensile strength, the diameter can be proportionately 
reduced ; but in average steam-pipe work ordinary mer- 
chant bolts are used, and this quality has been taken into 
consideration in deciding the sizes given in the Table. 
Professor Goodman has been kind enough to make tests 
of twelve bolts which were chosen promiscuously from a 
supply of the quality ordinarily used, and below are the 
results of his tests : 


Report on Tension Tests of Twelve Specimens of Bolts, by 
— John Goodman, of the Yorkshire College, 
Leeds. 














| | 
2 Nominal | |Maximum | 
A «| Area at | yte Stress in — | 
| Bottom | “**2- | Tonsper | , 7S Remarks. 
2o of | sions. Square — 
&®| Thread. | ma Po 
onc - eee. 
in.| sq. in. per cent. tons tons | 
\(on 3.8in.), | 
y] 008 | 66 | “g01 | 1280 
i/ 0.42 7.8 | 80.5 | 1281 | 
i 0.42 7.3 29.5 | 12.40 
(on 3.5 in.) | | 
3 0.30 8.0 33.2 | 9.95 | 
3 0.30 | 7.8 28.3 | 8.48 | | Broke at bottom 
4 030 | 47 30.6 | 9.17 | > thread in every 
\(on 3.1 in.) || case, 
f|. om | 380 | 801 6.02 
gt v.20 {| 6.5 81.9 6 38 
g 0.20 = | 7.5 31.2 5.24 
(on 2.5 in.) | 
{ 0.12 | §&.0 35.7 4.29 
: 0.12 7.2 35.3 4.24 |/ 
},° O12 4.8 82.9 3.95 | Stripped thread, 





In determining the pressure on the bolts the steam 
pressure has been multiplied by the area of the bore of 
the pipe, and divided by the collective cross-sectional 
area of the bolts at the bottom of the thread. In the 
Table the largest circumferential = of bolts is given 
as 4.51 in., asin practice it is found that to avoid abnormal 
thickness of flanges this dimension should not be exceeded. 
In the case of cast-iron pipes, if a larger dimension were 
adopted and the thickness of flanges inc: in @ cor- 
responding degree, internal strains are apt to be set up at 
the root of the flange when the metal is cooling. Various 
other conditions arise, which affect the decision as to 
the pitch of bolts, similar to those met with in decid- 
ing the thickness of flanges, and make the point diffi- 
cult to settle by theoretical calculation, owing to strains 
to which the joint is sometimes subjected by contraction 
and expansion when the steam is alternately admitted 
and shut off. The jointing ring, too, is often affected by 
water of condensation acting upon it, and particularly so 
when the material is asbestos. ain, in the case of 

lain flanges without recesses, trouble frequently occurs 
y the displacement of the jointing rings when the centres 
of the bolts exceed this dimension. The recognition of 
this limit of 44 in., therefore, and the observance of the 
Pee of the multiple of 4 with respect to the assem- 

re) 

be used in the various flanges. Thus for pipes from 4 in. 
to 24 in. inclusive four bolts are adopted ; for 3-in. to 
7-in. pipes, eight bolts ; for 12-in. to 16-in. pipes, 16 bolts; 
for 17-in. to 20-in. pipes, 20 bolts; and for 2l-in. to 
24-in. pipes, 24 bolte. The change from four to eight, 
occurring as it does on 3-in. pipes, necessarily makes the 
number of bolts more than is strictly required ; but the 
only alternative is either to adopt a number not divisible 
by 4, or to use only four bolts, which would make the 
circumferential pitch as much as 4.71 in.; and this dimen- 
sion would be altogether excessive for a flange when work- 





bolts, together determine the number of bolts to | alread 





ing at, say, 250 lb. pressure, Assuming the adoption of 
eight bolts, it may be pointed out that the actual dif- 
ference is not so great as it seems, inasmuch as if four 
were used, §-in. or ?-in. bolts would be necessary, but 
with eight probably those of } in. would be sufficient. 

It may be explained at this point that what has 
hitherto been said applies to cast-iron flanged pipes used 
for steam, to wrought-iron or steel pipes with screwed 
flanges in cast iron or steel, or brass and copper pipes 
with flanges of iron or other metal, and to steel and 
wrought-iron pipes with flanges into which the pipe is 
expanded, or secured by rivets. No account has tg 

en of hydraulic pipes, which are usually secured with 
very heavy oval flanges. For the pur of comparing 
the proposed standard with those already in use, diagrams 
have been prepared (Figs. 1 to 6, page 553 ante) showing 
the differences in diameters of flanges, and in the number 
of bolts. It will be seen that the present proposals give 
flanges slightly in excess of those of the American low. 
pressure standard, but that in no case is the variation 
more than 1 in, in the outside diameter. The American 
standard adopts the principle of the multiple of 4 in 
arranging the bolt-holes, but four bolts are used for pipes 
from 2 in. to 4 in. inclusive, whereas in the proposed 
standard four bolts are nob used for pipes = er 
than 2} in. In respect to pipes above 4 in. in dia 
meter, the two stand agree as to the number of 
bolts, excepd the 8-in., 12-in., 14-in., and 18-in. pipes, 
in which cases the American low-pressure standard 
contains four bolts less in each flange. Turning to the 
high-pressure standard, it will be noted that the diameter 
of flanges in the present proposals are somewhat smaller 
than those of the American standard, varying from } in. 
for 3-in. pipes to 2 in. on the 24-in. pipes. There is agree. 
ment in the two standards as to the number of bolt-holes 
up to and including the 5-in. size, and several above that 
size also agree. Generally speaking, however, the 
American high-pressure standard contains more bolts for 
pipes of 6 in, diameter and upwards; while for 14-in. 
pipes the American standard has 20 bolts of Z in. dia- 
meter as against 16 bolts of 1 in. diameter in the proposed 
standard. 

Turning to the German standards, difficulty arises in 
making an exact comparison, owing to the different 
systems of measurement; but generally it will be seen 
that in the German standard the flanges are somewhat 
smaller in diameter for a given size of pipe than those pro- 
posed in this paper. The difference is, however, butslight, 
as reference to the diagrams, Figs. 1 to 4, page 553, will 
show. For instance, a pips of 150 millimetres (or 515 in.) 
inside diameter has a flange 300 millimetres (or 11}? in.) 
diameter ; whereas in the proposed standard the flange 
for a 6-in. pipe is 12 in. in diameter. Unfortunately, the 
sizes of the flanges in the two German standards do not 
agree, except for pipes up to 80 millimetres (or 3,°, in.) 
inside diameter. As, for example, the difference in the 
size of flange on a pipe of 400 millimetres (or 15} in.) 
inside diameter is but 30 millimetres (or 1, in.) ; and, 
seeing that the amount of material saved by this small 
difference is so slight, is would appear that, all things 
considered, it would have been more economical to have 
made these two sizes » sory As to the number of bolt- 
holes, the German standard does not agree with the one 
now proposed, a in a few sizes of pipes for the high 
pressures, and the German low-pressure standard is nob 
interchangeable with that for the high pressure. This 
doubtless saves a few bolts for the low-pressure work, but 
it is questionable whether so much economy is derived 
from it as would be obtained from rca vegg 3 the number 
of bolts to make them uniform with the high-pressure 
standard. Comparing the proposed standard with those 
given as being representative of existing English practice 
(Figs. 5 and 6), it will be seen that as regards the diameters 
of flanges but little alteration is suggested, the chief dif- 
ference being in the number of bolts. So far as can be 
ascertained, no firm has, upto the present, adopted the 
multiple of 4 as a fixed principle. The difficulty in 
the differing systems of measurement must, of course, be 
confronted if an effort is made to institute an interna- 
tional standard for flanges, owing to the present English 
system of measurement. But as already a close approxi- 
mation is made, in many cases, to identity of measure- 
ment, it does nob seem difficult to arrive at a working 
compromise, by eens the vulgar fractions as far 
as possible, in the English system, and by departing occa- 
sionally from the existing Continental custom of even 
numbers in millimetres. 

It is apparent from the foregoing that, with the con- 
tinuous expansion of international trade, it is desirable that 
if possible a standard should be adopted which will be 
applicable at home and abroad. ising the various 
interests involved, and the many branches of engineering 
to which this subject is applicable, and considering the 
advantage of an interchange of ideas with other societies 
interested in the subject, it would seem essential that any 
arrangement to secure success should meet the —- 
of the principal engineering organisations interested. 


Cast-Iron AND Cast-STEEL FLANGED FITTINGS. 


The want of uniformity is equally felt when considering 
the principal dimensions of these fittings. What has 

ready been said in this respect with regard to flanges 
will be found applicable also to this branch of the sub- 
ject; for it is as important to have interchangeable 
dimensions for fittings as for At present it is 
the case that those made by one are not of use for 
replacing those of another firm, should such necessity 
arise; whilst in numerous other ways, needless to par- 
ticularise, experience constantly reveals the loss and in- 
convenience from the existing diversity and confusion in 
the patterns commonly used. Atthe present time very few 
manufacturers keep large stocks from which supplies can 
be drawn, and it was ascertained while procuring informa- 
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tion relative to existing practice in this country, that 
wherever a standard had been formulated it was of a 
purely arbitrary character, and no definite principle had 
been laid down ; indeed, in some instances the same 
dimensions for bends and tees were adopted for 4-in., 
5-in., and even 6-in. fittings. Again, in constructing a 
fitting, while a minimum amount of metal should be 
used, 1b ought to be consistent with adequate strength, 
and with proper facility for inserting the bolts and making 


Proposed Standard Flanged Connections in Cast-iron and Cast-steel. 
(For letter references see Table XII.) 


Fig.72, 0° Bends. Fig.73. 45° Bend 












us 


7 


ya 


/ +5° 
4 
oe \ 
7 
fle cintity ea sas a 


' 
oe 


§ holes 
3” to 7” pipe inclusive 





4 holes. 
4" to 24” pipe inclusive 


0° 





Ke - + - 


Proposed Standard Flanged Conncctions in Cast-iron and Cast-stcel. 
(For letter references see Table XIL) 
Fig.89, Reducing Y Connection. Fig.#, Angle Pocket Conizection. 




















the joint. Further, it is a matter of common experience 
that trouble is often caused by the dimensions of bends 
and tees being too small to allow of easy em a In face 
of these peg disadvantages, therefore, it is but reason- 
able to urge that the problem should be viewed from 
considerations of general utility, as well as from the point 
of view that would first present itself to the manufac- 
turer. An endeavour has been made by the following 
pro) to arrive at a definite uniformity with respect 
to these fittings, for which Table XII. contains a series 
of standard over-all dimensions, and Figs. 72 to 93 
show drawings of the various kinds of fittings to which 
the proposals apply, these including the majority of 





tterns in common use. The ding principles that 
Sore been observed are ; en . 





1. A minimum number of dimensions. 
2. Interchangeability of the various types of fitting for 


each size of pipe; as, for instance, a bend should fit the | 


position occupied by a tee, if required, and vice versa. 
3. That the over-all dimensions should bear a propor- 


| tionate relation to the size of the flange. 


The sizes of flanges given in the Tables of the pro- 


| posed standard are to be taken as applying to these fittings. 


Five dimensions are arranged in the proposed Table, to 


Proposed Standard Flanged Connections in Cast-iron end Cast-sted. 
(For letter references see ‘Table X Uf.) 
Fig.77 -Branch Tee. Fig. 3. Easy Tee. 
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Fig. I5. Wide centre bend formed by 28 emall 90° Bends. 
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cover the various fittings of each size, and facility of 
calculation has been deemed to be one of the essentials. 
It was also thought desirable to so arrange these dimen- 
sions that they might bear some ratio to the inside dia- 
meter of the pipe ; butin working out detailed drawings of 
various sizes, while it was found convenient to adopt this 
rule for fittings up to 4in. internal diameter, the larger 
sizes worked out unnecessarily large. The rule that has 
been adopted, therefore, is that dimension A on Figs. 72 
to 93, annexed, and Fig. 7, page 553, is the diameter of the 
standard flange multiplied by 0.75. The dimension C of 
the thoroughfare of the tee is made double this size, or 
the diameter of the standard flange multiplied by 1.5. 
Thus it will be seen that the advantage previously 
referred to as being highly desirable is obtained, and a 
bend could, when required, be used to replace a tee, or 
vice versa. As to the necessity of the dimensions bearing 
a proportionate relation to the size of the flange, it is 
well to point out the convenience that must be afforded to 
the draughtsmen in setting out the work, to the machinist 
and to the erector, who in many cases may be working 
away from home. The rule now advocated has, more- 
over, the advantage of being easily committed to memory, 
and would therefore avoid the necessity of providin 
workmen and others with extensive tables of sizes. Al 
that would be required in determining the size of any 
fitting would be the list of standard flanges and a 
slight arithmetical calculation. Dimension A is un- 
doubtedly the principal one to be dealt with. The 
chief factor to be considered in determining it is the space 
required for the convenient insertion of the bolts in those 
holes which are placed near the inner radius of the bend. 
This becomes important when two bends are to be bolted 
ther, and when a bend is connected with a valve, or 
other similar short-necked fitting. Dimension B is for 
a bend of large radius and outside the smaller one, and is 
suitable for arrangements of pipes such as shown in Fig. 94 
and also in Fig. 72, annexed. 
The dimension B is arrived at by the addition of the 
dimensions A and D. Dimension C is obtained by multi- 
plying A by 2, and is suitable for the long bend, 





Fig. 74, for the thoroughfares of tees and crosses, and for 
the length of swan-neck bends and other fittings. Ia the 
latter case, if the bend is required of very wide centres, 
it may be formed by two standard bends with dimension 
A, Pipi annexed, joined with a piece of pipe, as shown 
in Fig. 95. 

Dimension D is determined by adding to the diameter 


| of the standard flange a certain clearance between the two 


flanges, in order to facilitate access to the bolts, and this 


Proposed Standard Flanged Connections in Cas!-iron and Cast-steel, 
(For letter references see Table XII.) 
Fig.64—Ojpen Syphon. 


FtG.83.—Close Syphon 
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Fig.65—Close Outlet Syphon. — Fig.66.-Open Oullet Syphon. 









































Taste XII,—Proposed Standard. Dimensions of Cast- 
?Iron and Cast-Steel Fittings and Connections. (See 
= Figs. 72 to 93, annexed. 
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The dimension A = diameter of flange x 0.75. 
” ” B=A+4+D. 
99 a Or AXS 
diameter of flange + 4 in. up to and in- 
cluding 2 in. diameter. 
p = J diameter of flange +- 1 in. up to and in- 
¢ cluding 15 in. diameter. 
diameter of flange + 2 in. up to and in- 
cluding 24 in. diameter. 
es - E=Ax 8. 
Do not drill bolt-holes on centre lines, but symmetrically 
each side of it. 


space is arranged to be } in. for syphons up to 2 in. inside 
diameter, 1 in. for syphons 24 in. to 15 in, inside dia- 
meter, and 2 in. for syphons 16 in. to 24 in. inside dia- 
meter. This space is useful if it is required to machine 
the edges of the flanges, and would make provision for the 
accommodation of the bodies of globe valves. Dimension 
E is A x 3, and is necessary for junction fitti (see 
Fig. 87). In designing reducing tees, dimension A must 
be calculated on the basis of the largest branch, as it fre- 
quently happens that the centre branch of a tee is required 
larger than its thoroughfare, and were this dimension no} 
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based on the larger branch it would prevent the possibility 
of inserting the bolts in the flanges of the thoroughfare. 
Thus a tee made as Fig. 80 {page 589) with a 6-in. centre 
and 4-in. thoroughfare would be calculated as follows : 
6-in. standard flange equals 12 in. in diameter, and 12 
by 0.75 equals 9 in., which is dimension A. Dimen- 
sion equals A x 2, equals 18 in., which is the 
length of the tee over all. The same method of 
calculation would apply to all reducing tees and crosses 
under all circumstances, and would also be the means of 
determining the length of the branches for the outlet 
syphons, Figs. 85 and 86 (page 589). ; 
It may interesting to note that the American 
journal Power published as monthly supplements, from 
ecember, 1897, to November, 1898, a series of valuable 
Tables, giving the dimensions and weights of cast-iron 
flanged fittings, as made by the four principal firms in 
America manufacturing them. These publications 
brought out the fact that the goods were not inter- 
changeable ; at the same time there did not appear to be 
any valid reason why this desirability was not secured. 
te has not been considered necessary to illustrate the 
whole of these various standards, but it may be said that 
the dimension heretofore spoken of as A did not vary for 
a 6-in. fitting more than 3 in. in the four standards. One 
of these standards is given, however, on Table XIII. 
A/a ), that of the Crane Company of Chicago, and on 
ig. 7, page 553, is a diagram comparing this standard 
with the one now pro; From this it will be ob- 
served that the Crane Company’s standard and the one 
now proposed do not largely differ, while the merit of the 
latter lies in the fact of its being correlative to the dia- 
meter of the flange, 


TABLE XIII, 


Dimensions of Cast-iron Flanged Fittings and Connections, 
as ased by Crane Company, Chicago. 
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Fig. 8, page 653, gives a diagram of comparison between 
the present practice of two representative British firms 
and the one now pro . As before mentioned, the 
standards of the two firms do not appear to have been 
designed on a definite rule or principle, and, on the whole, 
exceed the dimensions actually required. In dealing 
with these fittings, as with the standard flanges, the 
ones of thickness of their bodies and strength of 

anges has been discarded ; but it is believed that the 
over-all dimensions suggested are amply sufficient to 
cover the requirements of pressures up to 250 Ib. 


APPENDIX. 
Being Portion OF A COMMUNICATION SENT TO THE 
InsTITUTION BY Messrs. Lioyp anp Lioyp, ALBION 
Tung Works, BramMIncHAM. 
Messrs. Lloyd and Lioyd recently wrote to upwards of 
twenty manufacturing privat: firms or companies in 
England, whom they considered to some extent represen- 
tative of the trades interested :n the subject of the stan- 
dardisation of flanges. While they could not say that the 
list was as complete as possible, yet it was sufficient to 
rove that the engineers and manufacturers in Great 
ritain would welcome an attempt to standardise flanges. 
Sixteen replies were received, as follows : 











| 


Query. Reply. 
i. Are you of opinion that a standard or| Yes. No. 
standards for flanges should be fixed 
by the engineers and manufacturers 
in Great Britain ? aie Ks 16 0 
2. Should there be one standard for all) Yes. No. 
pressures - to 2001b. steam per) 
SS Ree eran a 1 14 





Query. Reply. 
8. If you do not approve of one standard 
only, how many would you suggest 
for meeting all’ requirements, rang- 
ing from low-pressure gas and water 
to high-pressure steam ? a $s 6 8 





No. of Standards. 
Two Three. 


4. If not similar in details, should th Yes. No. 
diameter of the flanges be the same 
for all pressures? = 5s 8 5 

5. Do you consider it necessary to stan- Yes. No. Perhaps 


dardise thicknesses of flanges in ad- 
dition to the diameters and bolt 
circles? .. oe 7 Sa 2 


6. Should the number of bolt-holes in all 





cases be multiples of 4? 
7. Would you agree to recognise and to) Yes. No. 
adopt as far as possible the standard | 
or standards decided upon by the} 
majority ? ; a oe ee 15 — 








INSTITUTION OF ELECTRICAL ENGI- 
NEERS; STUDENTS’ VISIT TO NEW- 
CASTLE. 


Axsout thirty of the students of the Institution of Elec- 
trical Engineers arrived at Newcastle on Monday, April7, 
from various places, for the purpose of visiting some of 
the most important works on the Tyne and districts. 

The following excellent programme had been arranged 
by Mr. H. Symons, hon. secretary to the students’ sec- 
tion, its only fault being that it was too long for the time 
at the disposal of the party. 

Monday, April 7. 7.30 p.m.—Paper by Mr. J. F. 
Moore, at the Durham College of Science. 

Tuesday, April 8. 9.30 am.—The works and sub- 
stations of the Newcastle Electrical Supply Company, 
Limited. 

Tuesday, April 8. 2.30 p.m.—The works of the Sun- 
beam Electric Lamp Company Limited. 

Wednesday, April 9. 9.30 a.m.—The works of Messrs. 
Ernest Scott and Mountain, Limited. 

Wednesday, April 9. 2.30 p.m.—The Elswick Works 
of Sir W. G. Armstrong, Whitworth, and Co., Limited. 

Thursday, April 10. 9.30 a.m.—The Sunderland Cor- 
poration Electric Light and Tramway System. 11.30 
a.m.—The Works of the Sunderland Forge and Engineer- 
ing Company. 3.15 p.m.—The Works of Messrs. J. H. 
Holmes and Co. 

Friday, April 11. 10 a.m.—The Three-Phase Tram- 
way System at Stockton-on-Tees. 12 noon. — The 
Stockon-on-Tees Corporation Electricity Works. 330 
p.m.—The Forth Bank Works of the Newcastle and Dis- 
trict Electric Lighting Company. 

Saturday, April 12. 10 a.m.—The Works of Messrs. 
Palmer’s ae and [ron Company, Limited. 

Mr. J. F. Moore’s paper on ‘‘ The Mains Department 
of a Direct-Current Electric Supply Station” was fol- 
lowed by a fairly good discussion. 

The next day the round of visits was commenced, the 
first place reached being the generating station of the 
Newcastle Electrical Supply Company, at Wallsend, 
which has been descri at length in TRACTION AND 
TRANSMISSION. 

The students next went to the works of the Sunbeam 
Electric Lamp Company. The filaments for the incan- 
descent lamps are made from cotton-wood, dissolved in 
zinc-chloride, which, after being reduced to the form of 
a thread of cotton of the required thicknesses for 
different voltages, is dried and carbonised, as is the 
usual practice in other electric _“ factories. The 
exhausting process is performed by mechanically- 
driven pumps, phosphorus being introduced in the 
stem of the glow lamps, the phosphorus in course of 
the flashing process decomposing any gases which may 
remain in the lamp. The somewhat expensive 
method of affixing the carbonised filament to the 
platinum wire by first flattening the end of the platinum, 
and afterwards reducing it to a tubular form to receive 
the ends of the filament, is avoided at the Sunbeam works 
by holding both filament and platinum abutting each 
other in a suitably-shaped clamp, and then proceeding. 
as usual, by immersion in benzine, an electric current 
being passed through the platinum and filament, heats 
the joint, due to the greater resistance at this point, 
forming a globule of carbon which makes the desired 
connection. 

At the works of Messrs. Ernest Scots and Mountain 
the students noticed that no paper was inserted between 
the a of the aoe a of the dynamo — 
tures, the stampings being varni at a great speed, by 
being passed between two revolving rollers, like a mangle, 
the bottom half of the lower roller being immersed in a 
trough of varnish. The drying ovens for finished arma- 
tures and former-wound coils are kept ab a constant 
temperature of 180 deg. Fahr., experience having proved 
this temperature to be the highest that can be used with- 
out fear of burning the insulation. 

The Elswick Works of Sir W. G. Armstrong, Whibt- 
worth, and Co. were far too large to allow even a hurried 
inspection, and only a small portion could be visited. 

At the works of Messrs. J. H. Holmes and Co. there 


~| was seen the Holmes-Clathworthy system for driving 


newspaper machinery. Two motors are employed, a 
main and auxiliary, arranged with their shafts ab right 
angles, connected and automatically foe yy one by a claw- 
clutch. The auxiliary motor is geai down and is of 
such size and power as to impart about twice the torque 
of the main motor on the driving shaft, its function being 
to perform the slow feeding and pinching round. The 
machine cannot be started from rest without using the 





smaller motor, though its motion is always transmitted 
through the main motor shaft. The main motor is thus 
always in motion before being called upon to exert any 
power. After the small motor has run the machine up 
to speed, the large motor is switched in ; all these opera- 
tions are performed by a single handle or wheel. The 
works throughout are driven by electric motors, many 
being suspended on platforms, which are suitably counter- 
balanced by a deadweight in sucha manner that any 
desired tension can be maintained on the driving belt. 

The Stockton-on-Tees tramway power station is a re- 
markably fine building, well equipped with three-phase 
alternators of the revolving field type by the British 
Thomson-Houston Company, direct coupled to horizontal 
cross-compound Corliss engines of 400 horse-power ; there 
are three such sets. The three-phase current is converted 
to continuous current in rotatory converters, which give 
current to the overhead system at 500 volts. A special 
car has just been completed for the purpose of clearing 
the track from snow. There are two diagonally-situated 
cylindrical brushes, 30 in. in diameter, made of bamboo 
canes, rotated by a 24 horse-power motor, the car being 
propelled by another similar motor. The brushes are 
capable of being raised or lowered at will by the driver. 
The visitors also noticed a very large sand-blast, which is 
used for cleaning the iron — of the cars before re- 
painting. The metal, after having been treated by the 
sand-blast, has all the appearance of just having come 
from the foundry. The apparatus performs its work 
with great rapidity. 

At the Stockton-on-Tees Corporation Electrical Works 
the most powerful engine is of 500 horse-power, and is of 
the vertical triple-expansion type, by Messrs. McLaren, 
of Leeds. There are two Raworth Universal compound 
single-acting tandem engines, worked with steam acting 
in the bottom of the high-pressure cylinder, before 
expanding on the top of the low-pressure cylinder. These 
engines are direct coupled to dynamos, by the Brush 
Electric Engineering Company, of 150 kilowatts. 

The Forth Bank Works of the Newcastle and District 
Electric Lighting Company are interesting, as affordin 
the first public supply from Parsons turbines. The reco 
of the company has been marked with success. 

At the works of Messrs. Palmer’s Shipbuilding and Iron 
Company all the machinery is driven by three-phase 
motors. The travelling cranes are of special interest. 
Although a two-way switch is provided for starting, it 
was noticed that they were —~ started straight away. 
The power-house is fitted with Westinghouse alternators, 
the two largest sets being driven by engines that have 
previously done service on torpedo boats. 

The students were well received at every place they 
visited ; in the majority of cases they were conducted 
round the works in parties of about ten, the heads of the 
various firms spending considerable time in explaining 
the interesting features of their works. 





THE NAVIPENDULUM. 


The Navipendular Method of Experiments, as Applied to 
Some Warships of Different Classes.* 
By Captain G. Russo, — Architect, Royal Italian 
avy. 
(Concluded from page 524.) 
III.—ComparativE Resutts oF NAVIPENDULAR Ex- 
PERIMENTS CONCERNING DiFFERENT SHIPS. 
The navipendular experiments, the results of which 
are summarised in Figs. 11 to 29, pages 591 and 592, 
relate to the Royal Italian battleships Umberto and 
Regina Margherita, each of them representing a class of 
ships ; and also to H.M.S. Revenge, a representative of 
the Royal Sovereign class, Before taking into considera- 
tion these particular results, I shall have two more 
remarks of a general character to make. : ? 
First of all, it is to be noticed that, notwithstanding 
the great number of elements which are in play in the 
rolling of a ship (dimensions and shape of hull, meta- 
centric height, moment of inertia, period of oscillation, 
size, form and ition of bilge keels, &c.), yet all these 
elements are implicitly represented in two diagrams, 
which are sufficient to give all the necessary data for pro- 
ceeding to navipendular experiments concerning any given 
ship. These are the diagram of statical stability (curve 
of righting levers) and the diagram of declining angles, 
the latter being accompanied by the indication of the 
natural period of the ship. In such curves, having 
peculiar characters for every ship, all the elements are 
combined, by which the ship acquires, so to say, & 
certain special apy grad in her behaviour on waves. 
The combination of the two diagrams in a single one— 
the diagram of rolling—which would answer all the ques- 
tions about rolling in a seaway, may be considered as the 
desideratum to aim at. pe 
Secondly, I must point out that, even if limited to 
represent for the different swells only the amplitudes of 
maximum oscillations (the criterion amplitudes) and the 
amplitudes of the forced oscillation, a diagram of rolling 
would prove much too complicated, had it to include all 
the possible heights which may be considered for any 
wave of a given length. As long as the practical pur- 
pose of the experiments is to ascertain the comparative 
rolling of different ships, we may content ourselves with 
establishing a certain series of waves of increasing lengths 
and heights tically proportional to those observed in 
ordinary waves, and then adopting the same series of 
waves for the different ships to be compared. This is the 
way I have proceeded in my experiments. I have con- 
sidered waves of increasing periods from 8 to 19 seconds, 
their heights corresponding to their lengths, in the 
arrangement of the apparatus, according to the formula 





* Paper read before the Institution of Naval Architects. 
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CORRESPONDING INVOLUTE 
CHOSEN AS THE ROLLED CURVE 
FOR THE BLADES OF THE 
Ey NAVIPENDULUM . 


Fig.l. 


_ltighting Levers. 


Fig.12. 
METACENTRIC EVOLUTE 
AND CORRESPONDING 


DIAGRAMS FROM THE NAVIPENDULUM. 


CURVE OF STABILITY 












CURVE OF STABILITY. 





‘ig. 78. 
& METACENTRIG EVOLUTE 
ane CORRESPONDING — 


t the ship 










(7312.6) ese 



















R. ITA 





Scale of angles fron vertical, 
&S 
Ss, 


Scale of angles from vertical 


Scale of angles from verucad 
y & 
Pe, ro" 


(For Description, see opposite Page.) 


L. BATTLESHIP “RE UMBERTO” 


CURVE OF DECLINING ANGLES 
(WITHOUT BILGE KEELS) 


Fig.13, 
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DIAGRAM OF ROLLING ON WAVES. 
(WITHOUT BILGE KEELS) 


Fig. 16. 
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Fig.26. CURVE OF DECLINING ANGLES. 
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H=» + 1metre. It may be seen that for short waves, | 


as, for instance, that of 8 seconds (length, 328 ft.), the | 
height considered (8.75 ft.—viz., about ,', L) would be too | 
small; but the fact should be taken into account, as 
stated in my preceding paper, that when small waves are | 
dealt with the apparatus must be arranged to represent a 
fictitious wave height, somewhat smaller than the wave | 
height actually considered. I have not made inquiries, | 
thinking it of no practical importance, as to the precise | 
wave height to which the trial height corresponds ; I | 
think it may suffice to know that for the smaller | 
waves among those considered in the experiments, the | 


Fig.29. “REVENGE” CURVES CF OSCILLATION CGN DIFFERENT SWELLS. 
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ence being in the scale. Figs. 13 and 14 give the dia-| navipendular method may be employed even for ships 
ms of ee in still waters in two different still in the stage of design. By tank and model experi- 
conditions—viz., before and after the addition of bilge | ments for still-water oscillation, the curves of extinction 
keels. The numbers marked along the base line of each | have been ascertained for different values of the period, 
diagram correspond to successive swings, say from port between certain limits given by calculation. The natural 
to starboard, or vice versd. The variation in the period period forsmall angles, as anticipated by calculation, will 
of swing is made apparent by the distance between the be from 7.5 to8 seconds; these twoextreme conditions have 
dotted ordinates, in accordance with the scale of times been subjected to experiments, supposing the metacentric 
(in minutes) as marked underneath. The curves of de- | height to remain unchanged in both cases, and also the 
clining angles were previously determined by tank and bilge keels as actually fitted; of course the extinction 
model experiments, carried out for the sister ship Sar- | diagrams are different in consequence of the different 
degna,* es the same results to be available for the | period of swing. : 
Re Umberto. oreover, it was necessary approximately The ship is considered under the following conditions ; 
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trial wave slope is somewhat below the corresponding | to extend these curves in the upward direction beyond Displacement in tons _... on .. 13,490 
wave slope in the real case, whereas for the larger waves | the limits of the tank experiments. For these navipen- Metacentric height (1.2 metre) in feet 3.94 
the difference is practically nil. Besides, it may seem | dular trials the ship is considered under the following Period of a single swing, for small 
conditions : angles, in seconds ... 7.5 and 8 


superfluous that such 7 wavs as those reaching the 
period of 19 seconds should have been subjected to experi- 
ments; but I did so because, although such large waves 
are very rarely met with, yet the case is frequent of 
waves having a great apparent length and period rela- 
tively to the ship, according to the speed and direction of 
advance of the ship. 

—— words will suffice for an explanation of Figs. 11 
to 34. 

Figs. 11 to 16, Re Umberto.—Fig. 11 gives the diagram 
of statical stability under ordinary load conditions. From 
this diagram Fig. 12 has been deduced, ees the 
metacentric evolute, and also the rolling curve (parallel to 


the curves of centre of buoyancy) according to which the 
blades of the navipendulum have been worked out. The 
two diagrams (Figs. 11 and 12) are common to the ship 





and to the corresponding navipendulum, the only differ- 


Displacement in tons _... ce ve 13,893 
Metacentric height (1.48 metres) in feet 4.85 
Period of a single swing, for small 

angles, in seconds Ree == ee 6.90 


Figs. 15 and 16 summarise the results of the experi- 
ments—viz., the maximum amplitudes of rolling on swells 
of different periods and the amplitudes of the forced 
oscillations. 

Figs. 17 to 22, Regina Margherita.—The experiments 
relating to the battleship Regina Margherita, now in 
course of construction, were carried out some months ago, 
before the ship was launched. As previously stated, the 








Figs. 21 and 22 give the results of the experiments. — 

Figs. 23 to 25, Revenge. — The curve of. statical 
stability reproduced in Fig. 23 is taken from Sir W. H. 
White’s ew: “The Qualities and Performances of 
Recent First-Class Battleships,” read before this I[n- 
stitution in 1894. From Fig. 23 the geometrical elements 
of the hull represented in Fig.24 have been deduced ; from 
these the peculiar blades for the navipendulum have 
been worked out. However, with reference to the con- 
ditions of load and stability, in which rolling experiments 
were made on the Revenge in October, 1894, January and 
February, 1895,* I have considered some approximate 
mean conditions, as indicated below : 


* Sir W. H. White’s paper, ‘Our Battleships—Notes 





* See G. Rota, ‘‘ Za Vasca per le Esperienze di Archi-|on Further Experiences with First-Class Battleships.” 


tettura navale nel R. Arsenale di Spezia, page 86. 
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No Bilge With Bilge 
Keels. Keels. 


Displacement in tons __... 14,000 14,000 
Metacentric height in feet 3.61 3.58 
Period of a single swing, 

for small angles, in 

seconds ... as ae 7.73 8.07 


Here also it has been necessary to approximately ex- 
tend the curves of declining angles beyond the range of 
the experiments. However, ib is my opinion that this 
operation, given the character of the curves, canaot in- 
volve any great error. jf 

Figs. 27 and 28 show the results of the experiments. In 
Fig. 29 some curves of oscillation are reproduced, as ob- 
tained from the experiments concerning the ship without 
bilge keels. ; miclkiaie 

Figs. 30 to 34.—Coming lastly to an examination of the 
different curves of rolling obtained from the experiments 
mentioned above, many remarks could be made by com- 
paring them to each other. The two curves of maximum 
amplitudes of the Re Umberto (Fig. 30) offer a clear de- 
monstration of the known fact that the addition of bilge 
keels gives no great advantage on waves of moderate 
period, when the ship rolls through small angles ; 
whereas the greater advantage is obtained the more 
nearly synchronism is reached between the ship and the 
swell, The same conclusion may be inferred from com- 
paring the two curves relative to the Revenge (Fig. 31), 

A comparison of the curves of rolling of the Re Umberto 
and Revenge, both without bilge keels (Fig. 32), shows a 
curious phenomenon—viz., that the Re Umberto, having 
the shorter natural period for small angles, reaches the 
critical condition of synchronism on longer waves than the 
Revenge does with a longer natural period. This isa conse- 
quence of the variation of the period with the amplitude 
of swing. The curve of declining angles for the Re Um- 
berto (Fig. 13) shows that the period of swing gradually 
increases with the amplitude, whereas the curve relating 
to the Revenge (Fig. 25) shows that the period is nearly 
isochronous up to 10 deg. or 12 deg., after which it 
gradually decreases ; in such a- difference we find an ex- 

lanation of the observed phenomenon. On the other 
oad the reason of the different law of variation in the 
two cases is to be found in the different shape of hull, of 
which an idea is given by the midship sections (Fig. 34) ; 
in fact, the metacentric evolutes of the two ships are of 
an apparently different character (Figs. 12 and 24). The 
Re Umberto has a great initial metacentric height, but 
the point M descends, and the metacentric height 
rapidly diminishes, as the ship heels; at an angle of 
40 deg. the metacentric height is reduced by nearly a 
third of its initial value. On the contrary, for the Re- 
venge the point M rises, as the ship heels, up to a certain 
angle, after which it descends ; at an angle of 40 deg. the 
metacentre is very nearly in the same position as it was 
initially. Through swings of a ae. amplitude, the 
couple of stability acts on the Re Umberto with a com- 
paratively lower energy than on the Revenge, and the 
effect is an increase of the period for the former ship anda 
diminution for the latter.* 

Another point deserving attention is that the addition 
of bilge keels has been of greater advantage to the Re- 
venge than to the Re Umberto. Now the bilge kesls of 
the latter ship are 165 ft. (50 metres) long, 3.28 ft. (1 metre) 
deep ; the Revenge has bilge keels 200 ft. long, 3 ft. 
deep. In my opinion, the greater efficacy of the bilge 
keels on the Revenge must be attributed to the different 
form of the midship section (see Fig. 34) rather than to 
their slightly greater area. In the Revenge the midship 
section allows the bilge keels to be placed at the most 
protuberant part of the contour, and therefore in a condi- 
tion exceptionally favourable to their action. Thus the 
navipendular experiments give a fair confirmation of one 
of the statements made by Professor G. H. Bryan in his 
paper about the action of bilge keels.+ 

A glance at the diagrams of rolling of the Re Umberto, 
Regina Margherita, and Revenge, fitted with bilge keels 
(Fig. 33), shows that, as could have been anticipated, a 
characteristic curve with peculiar features belongs to 
every ship, in the same way as every ship has its peculiar 
curves of stability and of declining angles. 

Ido not say that a diagram of rolling could be such a 
curve as to give all the elements a naval architect would 
like to have athis disposal in order to get information about 
the probable behaviour of a new ship at sea, and about 
her degree of steadiness; but I think that when diagrams 
are available concerning many ships in actual service, ib will 
then be possible to anticipate, by comparison, the pro- 
bable qualities of a newly-designed ship. Even if all the 
features of a ship are already determined, yet recourse 
may be made to navipendular experiments for deciding 
whether, and to what extent, the addition of resistance 
is necessary. 


* Whether the mechanical similitude between the ship 
and the peu ph yon holds good also in that which relates 
to the period of swing through large angles, is a question 
about which I have made some investigations. Certainly 
the way in which the resistance is applied involves a cer- 
tain disturbing couple, which adds its effect to the action 
of the couple of stabilty ; but numerical determinations 
prove that the amount of the additional couple is trivial 
as compared with the magnitude of the couple of stability. 
No doubt the law of variation of the period with the 
amplitude of swing chiefly depends on the law of varia- 
tion of the ——_ of stability, or, in other words, on the 
shape of hull. Now this important factor is exactly repre- 
sented, in the navipendulum, in accordance with the law 
of mechanical similitude. Whence it may be concluded 
that the period of swing for large angles, in navipendular 
experiments, cannot diverge very much from following 
the same law of variation as that for the actual ship. 

t Transactions, I.N.A., vol. xlii., page 200. 





Should it be needed to inquire about the efficiency of 
water chambers in rolling among waves, it will be easily 
attainable by actually adding water chambers to the 
navipendulum. 

But, confining ourselves to the case of bilge keels, navi- 
pendular experiments should be regarded, ib seems to me, 
as a very useful complement to experimental tank trials. 
Supposng bilge keels of various sizes and positions to be 
added toa ship, tank trials can tell how much speed we 
lose for each addition; navipendular experiments can 
tell how much steadiness we gain; thus we may gather 
the necessary elements to decide from exacb experience 
to what extent we may consent, either to a sacrifice of 
speed to steadiness, or to a sacrifice of steadiness to 
speed. 

Such a question acquires greater importance when very 
fast ships of new design and of unusual proportions and 
forms of hull are dealt with, as, for instanve, is now the 
case with the Italian battleships of the Vittorio Emanuele 
class, for which navipendular experiments have been 
ordered. _ 

The practical problem of extension and proportion of 
bilge keels has been one of the objects which I have had 
in my mind, while proceeding with my researches, these 
last few years. 

To bring these researches before the Institution has 
been a great honour for me, and it will prove highly bene- 
ficial to the continuation of my studies, since the discus- 
sion of the method will most probably contribute to 
diminish the defects of a new system of investigation, 
in _ nob a few difficulties have necessarily boen met 
with. 








THE LAW OF MASTER AND SERVANT. 

Williams v. Gaylard.—This case, which was heard on 
March 13, was an appeal by way of case stated to the 
Divisional Court (Alverstone, L.C.J., ——e and 
Channell, JJ.) from a conviction of the appellant by the 
pessy sessions at Newcastle, Glamorganshire. Mr. Bail- 

ache appeared for the appellant; Mr. W. Valentine 
Ball for the respondent. It appeared that on April 16, 
1901, the respondent, a builder, who had previously em- 
ployed the appellant as an apprentice, entered into an 
arrangement with Williams (who was under age), that he 
(Williams) should serve him for one year at 6d. per hour. 
Williams did nob commence work under this arrangement 
until the following Monday, April 17 being a Sunday. 
In August, 1901, he left his employer’s service without 
notice, in consequence of which he was summoned and 
fined 27.103. It was contended on the part of the appel- 
lant (a) that the contract was one which was not to be 
performed (i.e, completed) within a year from the 
making thereof, and that consequently, not being in 
writing, it was void; (b) that, as the appellant was an 
infant, he was not bound by any contract which was nob 
for his benefit. In the event, and without calling upon 
counsel for the respondent, the Court dismissed the 
appeal, saying that the justices had found as facts that 
the term of one year —_ to run when the contract was 
made, and, that being clearly for the benefit of the appel- 
lant, it was binding on him. j 

Yeomans v. The Dairy Domestic Salt Company.—This 
case, which was reported in the Manchester Guardian for 
March 14, was heard by Mr. Justice Walton at the 
Chester Assizes, on March 13. : 

Mr. R. H. Yeomans, salt merchant and _saltworks engi- 
neer, Middlewich, claimed 500/. from the Dairy Domestic 
Salt Company, Middlewich, for professional services 
— in improving the quality of the brine at their 
works, 

Mr. Moss, M.P., said that in 1900 the defendant com- 

any discovered that the brine from their saltworks had 
Geoaue very weak, pinnae: Ryan 4 2 1b. 4 oz. to the gallon, 
whereas the normal strength ought to have been 2 lb. 8 oz. 
to the gallon. The brine was for all practical purposes 
unworkable. The plaintiff was called in, and at a meeting 
of the directors of the company he made a verbal agree- 
ment with them to carry out the work. He was so con- 
fident of being able to deal with the difficulty that 
he undertook to improve the brine for remuneration 
according to results, and the directors thought that 
a fair offer. The company now said that the arrange- 
ment ‘never existed, and contended that, the plain- 
tiff being desirous of experimenting on their works, 
they gave him consent to experiment, and agreed that 
if he managed to improve the quality of their brine they 
would be so generous as to give him just what they 
thought fit. No reference to such an extraordinary 
arrangement appeared on the minutes of the company’s 
meetings. On July 16, 1900, Mr. Yeomans began opera- 
tions, and the work was finished on May 4, 1901, the 
result being that the strength of the brine had been in- 
creased to 2 lb. 80z. At a directors’ meeting, which the 
plaintiff attended afterwards, he was asked to leave the 
room for ten minutes, and when he returned the direc- 
tors had gone. He was asked to be present at a subse- 
quent meeting, and when he attended the directors 
had flown. Expert witnesses stated that 5001. was a 
reasonable charge for a person of the plaintifi’s skill 
and experience. Mr. Evans, for the defence, said the 
defendants considered it was in their discretion to fix 
a reasonable sum, and they had fixed 100 guineas. To 
be on the safe side, however, bs had paid 1502, into 
court. Judgment was given for the plaintiff for 300/., 
with costs. 

Gourlay v. Ferrier.—This was a case stated to the 
Scottish Court of Session in an arbitration under the 
Workmen’s Compensation Act between Gourlay Brothers 
and Company, engineers and shipbuilders, Dundee, and 
John Ferrier, 53, Fisher-street, Broughty-Ferry. Accord- 
ing toa reportin the Scotsman, March 19, on December 10, 
1900, while in the employ of the appellants, the respon- 
dent Ferrier was struck by an angle-iron over the right 





eye, and his eyesight was injured. Sheriff-Substitute Camp- 
bell Smith, on January 25, 1901, awarded compensation 
to the workman at the rate of 63. 3d. a week, to continue 
until the further order of the Court. Compensation was 
= until April 10, 1901, and on September 10, the appel- 

nts ‘lodged a minute in the original process for a review 
of the weekly payment. On October 2 the Sheriff-Sub- 
stitute remitted to Dr. MacEwan, medical referee for 
the Dundee district, to examine the workman’s condition. 
Dr. MacEwan reported that in his opinion Ferrier would 
never be able for any work for which unimpaired vision 
was essential, but he was quite able to undertake his 
ordinary work asa labourer. Following upon this report 
the Sheriff-Substitute reduced the compensation to 5s. a 
week, and found the workman entitled to the amount of 
the compensation due from April 10, which had been 
consigned. 

The Court (Lord Young dissenting) found that the 
certificate was conclusive evidence that the incapacity of 
the respondent, arising from the injuries somata im 
while in the appellants’ employment, had ceased, to the 
effect of disentitling him to the continuance at present 
e. ~ compensation awarded to him on January 25, 

if 

The Lord Justice-Clerk said that when the appellants 
demanded a reopening of the inquiry they were entitled 
to call upon the respondent to submit’ himself to medical 
examination, and to such examination he must submit 
himself as a condition of his having any right to insist 
for payment of further compensation. The examination 
was to be by the official appointed by the State and paid 
by the State, and the Statute declared that his report 
should be conclusive as to ‘* condition,” which meant that 
it should be conclusive as to his fitness to resume work, 
the purpose being to refer that question to a competent 
official, selected by the State and acting in a public capa- 
~g In ordinary circumstances this view would lead to 
@ final decision. But in the present case, where there 
had been an injury to the sight, there might be ground 
for holding that, although the respondent was at present 
in no way incapacitated for his ordinary work, there 
might be supervening development of injury to eyesight. 
He proposed, therefore, that the course should be followed 
of keeping the case in life by awarding a nominal weekly 
sum, the result of which would be that on any change of 
circumstances either party interested might apply to 
have the case revised. 

Burte v. Legget.—This was a case stated in the Court 
of Session under the Workmen’s Compensation Act. 
According to a report in the Scotsman for March 19, 
the respondent, William Burke, claimed from the appel- 
lants, Robert Legget and Sons, tanners, Damside, Water 
of Leith, 1507. compensation for the death of his son, 
Andrew Burke, who died on April 23 last, at the age of 
twenty-two, from the effect of injuries received when in 
the employment of the appellants, whose tannery is a 
factory within the meaning of the Workmen’s Compen- 
sation Act. The sheriff-substitute had held in law that 
the respondent, at the time of his son’s death, was in 
part dependent on the earnings of the d and 
assessed the compensation due to him at 75/., for which 
sum with expenses decree was granted. This case was 
stated for the opinion of the Court as to whether or not 
the Act applied. Messrs. Legget and Sons contended 
that as the son had had no employment for nine weeks 
before the accident, which occurred on the first day of 
his employment by them, and that as he had been during 
that time dependent upon his father, the Act did not 
apply. The Court took the view that that was a mere 
incident, and did not overrule the fact of the son having 
ever since he earned anything contributed to the support 
of his father. They affirmed the decision of the sheriff- 
substitute. 

Monk v. Arnold.—This case, which came before the 
Divisional Court on March 3, raised an interesting ques- 
tion under the Factory and Workshop Act, 1891, as to 
who is liable to pay the cost of providing means of escape 
in case of fire. It was an appeal from his Honour Judge 
Edge, sitting at the Clerkenwell County Court. The 
plaintiff was the statutory owner, within the Factory 
and Workshop Act, 1891, of a factory, and the defendant 
was the occupier, under a lease dated November 18, 1897, 
for a term of fourteen years from December 27, 1896, 
determinable at his option at the end of seven years, at a 
rent of 200/. per annum. As owner of the factory, the 
plaintiff had been required by the London County Council, 
under Section 7 (2) of the Factory and Workshop Act, 
1891, to provide means of escape from fire, which he did 
at a cost of 3687, 17s. 6d. The lease contained the follow- 
ing covenant by the lessee (the tenant): ‘‘ That he would 
. . . during the said term pay and discharge all rates, 
taxes, charges, assessments, and outgoings whatsoever, 
whether Parliamentary, parochial, local, or of any other 
description, which now are or may be at any time 
assessed, charged, or imposed upon the demised pre- 
peg ee the landlord or the occupier in respect thereof 
(the landlord’s property-tax only excepted).” By the 
Factory and Workshop Act, 1891 (54 and 55 Vict. c. 75) 
it is provided by Section 7 (2): ‘‘ If the owner alleges 
that the occupier of the factory ought to bear or con- 
tribute to the oe of complying with the uire- 
ment, he may apply to the County Court. . . and there- 
upon the County Court, after hearing the occupier, may 
make such order as appears to the court just and equit- 
able under all the circumstances of the case.” The County 
Court judge was of opinion that the defendant was not 
liable under the terms of the lease, but that circumstances 
such as these were just those contemplated by Sec- 
tion 7 (2) of the Act, and he ordered the defendant 
to pay the plaintiff 2007, Both the plaintiff and de- 
fendant appealed, the former on the ground that under 
the lease the defendant was liable for the whole sum, and 
the latter on the ground that he was not liable under 
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Section 7 (2) of the Act of 1891 or the lease, Held, dis- 
—— both appeals, that the County Court judge was 
right. 

Jones v. Waslay.—This case, which was heard in the 
Divisional Court on March 11, raised an interesting point 
under the Track Act, 1831. An information was laid 
against J., a farmer, alleging an offence under Section 1 
of the Truck Act, 1831, in that she had paid to a labourer, 
in respect of his employment, certain wages otherwise 
than in the current coin of the realm. The facts were as 
follows: C, was originally employed as a wagoner at 143. 
a week, with free cottage and garden. C. alleged that 
by the agreement he was also to receive three quarts of 
cider per day, but this was denied by J. Subsequently 
two other written agreements were made. In neither of 
these was there any mention of cider, but C. said, and J. 
denied, that there was a collateral verbal agreement that 
C. should have three quarts of cider daily, as before. On 
being dismissed he sued J. for wages due, and also for 
6s. 8d. in respect of cider. He obtained an order for his 
wages, but not for the value of the cider, on the ground 
that the written agreement was conclusive evidence of 
the terms of the employment. The information was then 
laid. At the hearing, evidence was given that all the 
labourers of J. who desired it received a daily allowance 
of cider, but those who did not care to take it received no 
money allowance in lieu of it. The justices held that 
there was an arrangement or understanding within Sec- 
tion 25 of the Truck Act, 1831, by which OC. was to re- 
ceive cider as part of his wages, and convicted J. Sec- 
tion 25 provides that ‘“‘any agreement, understanding, 
device, contrivance, collusion, or arrangement whatsoever 
on the subject of wages, whether written or oral, direct 
or indirect, te which the employer and artificers are 
parties or assenting, or by which they are mutally bound, 
or endeavour to impose an obligation on the other of 
them, shall be deemed a contract” for the purposes of 
the Act. Ib was contended in the Divisional Court that 
the conviction was wrong. Section 25 was intended to 
apply only to collusive agreements to evade the Act, and it 
was not suggested that there was any such agreement 
here. Held, that the conviction could not be quashed. 
Possibly the cider was a free gift, but the justices had 
found that it was given as wages, and in order to decide 
that point they were entitled to inquire into any verbal 
arrangement or understanding as to what the real wages 
were to be. 

Thomas v. The Amalgamated Society of Carpenters and 
Joiners.—This case affords a very interesting example of 
the result of the decision of the House of Lords in the Taff 
Vale Railway case. According to a report which ap 
in the Zimes (April 29) the plaintiff had applied to be ad- 
mitted a member of the defendant union, and was refused 
on the ground that he had upon one occasion acce 
strike pay from the union, and, having been enabled 
by the union to find work elsewhere, he had on his 
return to Warrington taken work in a “black” shop. 
He subsequently got employment with a man who 
was building the technical school at Warrington. 
Upon this the local branch of the defendant union 
sent a deputation to the plaintiff's employer, who 
was given to understand that unless Thomas was 
moved off the job, the members of the union would be 
called out. In these circumstances, as the firm desired 
to avoid a strike, the plaintiff was given two hours’ 
notice to leave his work. He afterwards wandered about 
in search of employment until he was brought to the 
verge of starvation. Eventually he did obtain employ- 
ment, and he then brought this action, claiming damages 
from the union for unlawfully persuading his employers 
to dismiss him. In summing up to the jury, Mr. 5 ustice 
Wills said: ‘‘ The question to be decided is whether the 
decision to get Thomas dismissed was come to in further- 
ance of some object for the benefit of the workers, or 
whether the guiding motive was to punish him for 
working at a “black” shop. People have no righb 
to constibute themselves a tribunal for the punishment of 
individuals, but it is perfectly lawful for ee to com- 
bine to promote trade objects, even though in so doing 
individuals are injured.” The jury found (inter alia) that 
the action of the defendants had brought about Thomas’s 
discharge, and that the guiding motive of their action 
was to punish the plaintiff. Without leaving the box they 
—— a verdict for the plaintiff, assessing the damages 
at . 

Gophir Diamond Company, Limited, v. Wood.—This 
case, which was heard by Mr. Justice Swinfin Eady, on 
March 25, raised an interesting point as to the true 
construction of a covenant by an employé not to enter 
into competition with his employer at the close of his 
term of service. It appeared that in April, 1900, the de- 
fendant entered the employment of the plaintiffs under 
an agreement which contained the following clause: 
**The manager will not, after the termination by notice or 
otherwise of his engagement, either alone or jointly with or 
as agent or otherwise for:my other person or persons, 
directly or indirectly solicit the custom of any of the cus- 
tomers of the company ; or seb up or me interested in, 
either directly or indirectly, a similar trade or business to 
that carried on by the company within a distance of 20 miles 
from Regent-street aforesaid ; nor in any wise set up or 
become interested in, either directly or indirectly, any 
trade or business in opposition to, nor in any way interfere 
with, the trade or business of the company during the 
term of three years from the date of the determination of 
his engagement.” The defendant became assistant sales- 
man ata rival firm of the plaintiff’s at a salary of 2. a 
week, without commission. Held by the Court that 


this did not constitute an infringement of the above 
covenant. 

Warren v. Whittingham.—This case was heard by Mr. 
Justice Bruce on April ll. The plaintiff in November, 
1897, entered the employment of the defendant, a piano 





manufacturer, at an increasing salary, which was to 
reach the rate of 178/. per annum in the fifth year. The 
plaintiff under the agreement undertook to devote the 
whole of his time to the defendant’s business. In De- 
cember, 1901, he was compelled to cease work owing to 
ill-health. In these circumstances he sought to recover 
the wi due in respect of the time he was absent from 
work through illness. It was held that although it might 
be a good answer to a claim for salary to say that the 
plaintiff was not ready and willing to perform his part o 
the = yet that was not the case where it was 
roved that he was rendered incapable by illness of per- 
orming his duties. 








LAUNCHES AND TRIAL TRIPS. 

A FINE steel screw steamer, named the Soneck, which 
has been built for the Deutsche Dampfschiffahrts Gesell- 
schaft Hansa, of Bremen, by Messrs. Wigham-Richardson 
and Co., Limited, went for a very successful trial trip on 
Friday, the 18th ult. The steamer has been built to 
attain the highest class in Lloyd’s Registry. She is 235 fo. 
in length by 334 fb. in breadth. Her — and boilers, 
which have also been constructed by Messrs. Wigham- 
ee and Co., Limited, gave satisfaction to all con- 
cerned. 





On Tuesday, the 22nd ult., there was launched from 
the shipbuilding yard of Messrs. Ramage and Ferguson, 
Limited, Leith, a screw steam-yacht of about 550 tons 
yacht measurement. ‘The yacht has been built to the 
order of Mr. Valentine Smith, from designs by Messrs. 
Cox and King, Suffolk-street, Pall Mall, London. As 
she left the ways the yacht was named Rannoch. Triple- 
expansion engines to give a high rate of speed will be 
fitted by the builders. 

On Thusday, the 24th ult., there was launched from the 

ard of Messrs. David and William Henderson and Co., 

imited, at Partick, a large steel screw cattle steamer 
which they have built to the order of Messrs. Lamport 
and Holt, of Liverpool. This latest addition to the fleet 
of vessels owned by the above firm has a length of 390 ft., 
breadth 50 ft., and depth 29 ft. 6 in., with a gross tonnage 
of about 4300 tons. She has been built to the highest 
class of the British Corporation, is provided with a Board 
of Trade passenger certificate, and is designed to carry a 
large number of live cattle. The builders are also sup- 
plying the machinery, which consists of a set of triple-ex- 
pansion engines, having cylinders 274 in., 46 in., and 74 in. 
in diameter, with a stroke of 54 in., power being supplied 
~ | three double-ended boilers, having a working pressure 
of 210 lb. On leaving the ways the vessel was named 
Terence, by Mrs. Bird, wife of Captain Bird, superin- 
tendent of the line, 





The s.s. Lena was launched on Thursday, the 24th ult., 
from the shipbuilding yard of Messrs. Joseph L. Thomp- 
son and Sons, Limited. She has been constructed to the 
order of Messrs. the Mercantile Steamship Company, 
Limited, of London, and is the twelfth vessel built by 
this firm for these owners. The principal dimensions of 
the vessel are: Length between perpendiculars, 345 fb.; 
breadth extreme, 48 ft. 6 in.; and depth moulded, 
23 ft. 54in. She is constructed on Lloyd’s three-deck 
rules to their highest class. The engines and boilers 
have been constructed by Messrs. Richardsons, West- 
garth, and Co., Limited, of Hartlepool, the sizes of the 
cylinders being 25 in., 40in., and 67 in. in diameter by 
45 in. stroke. The engines are supplied with steam by 
two large multitubular boilers working at 1601b. pressure. 





There was launched on Thursday, the 24th ult., from 
the West Yard of Messrs. C.S. Swan and Hunter, Limited, 
Wallsend-on-Tyne, a steel screw steamer of the following 
leading dimensions—viz. : Length over all, 382 ft. ; beam, 
extreme, 50 ft. ; depth moulded, 30 ft. 6 in. She has 
been designed to carry a ~~ cargo on a moderate 
draught of water, principally for the carriage of coal ; 
the mage a carrying capacity will be about 6800 tons ; 
and, to facilitate loading and discharging, the engines 
have been Mcgee right aft, so that between the fore- 
castle and the poor there will be nine equidistant large 
hatchways. The discharging of the coal will be done by 
a very complete system of transporters or grab-buckets 
fitted on the Dodge system, and constructed by the 
Dodge Coal Storage Company, Limited, Nicetown, 
Philadelphia. This gear is expected to enable the vessel 
to discharge all her cargo in about ten or eleven hours. 
The machinery has been constructed by the Wallsend 
Slipway and Engineering Company, Limited, and con- 
sists of a set of triple-expansion engines, having cylinders 
26 in., 43 in., and 72 in. in diameter respectively, with a 
stroke of 48 in., steam being supplied by three single- 
ended boilers, 15 ft. 74 in. in diameter by 10 ft. long, 
working at a pressure of 180 lb. per square inch. On 
leaving the ways the vessel was gracefully named the 
a Belmont, by Miss Beale, LL.D., of the Ladies’ 
College, Cheltenham. 





On Friday, the 25th ult, the new screw steamer 
Lavinia, built by the Sunderland Shipbuilding Company, 
Limited, to the order of Mr. A. Kirsten, of Hamburg, 
proceeded on her official trial. She is a steel screw 
steamer, 226 ft. between perpendiculars by 33 ft. broad by 
17 ft. 6% in. moulded depth, built to Germanischer 
Lioyd’s highest class. The main engines are by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, the diameter of the cylinders being 16 in., 
28 in., and 44in., and the stroke 33 in., steam bein 
au er by two large boilers working at a pressure o 
180 Ib. per square inch. 





The s.s. Pitea, builb to the order of Mr. H. M. 
Gehrskens, of Hamburg, was successfully launched on 
Saturday, the 26th ult., at the yard of the Elsinore Iron 
and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel to the highest class at German 
Lloyd’s, and her dimensions are: Length, 223 ft. 6 in.; 
breadth, 32 ft. 103 in.; depth of hold, 14 ft. 114in. The 
engines are of the triple-expansion type, with surface 
condenser, indicating 600 horse-power. In the vacant 


f | berth the keel of a steam ferry for the Danish State Rail- 


ways was laid down. 

The Prince Line, Limited, of Newcastle-on-Tyne, of 
which Mr. James Knott is managing director, has just 
added another steamer to their extensive fleet. This 
latest addition is 342 ft. in length, with a beam ol 46} ft. 
and a depth of 27} ft., and has been built by the Blyth 
Shipbuilding Company, Limited, of Blyth, and is in- 
tended to run. in the Prince Line from New York to the 
Brazils and River Plate. There is comfortable berth 
accommodation for twelve first-class passengers. Triple- 
expansion engines, having cylinders 25}in., 42 in., and 
69 in. in diameter by 45 in. stroke, and two large boilers 
to work at 180 lb. pressure, have been fitted by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees. Several 
<a runs were made, when satisfactory results were 
obtained. 

There has just been launched by Messrs. C. S. Swan 
and Hunter, Limited, Wallsend-on-Tyne, a steel screw 
steamer of the following dimensions: Length over all, 
382 ft.; beam (extreme), 50 ft.; and depth (moulded), 
30 ft. 6 in. The deadweight carrying capacity will be 
about 6800 tons, and to facilitate loading and discharging 
the engines have been placed right aft, so that between 
the forecastle and the poop there will be nine equi- 
distant large hatchways. The machinery has been 
constructed by the Wallsend Slipway and Engineering 
Company, Limited, and consists of a set of triple-expan- 
sion engines, having cylinders 26 in., 43 in., and 72 in. 
in diameter, with a stroke of 48 in., steam being supplied 
by three single-ended boilers, 15 ft. 74 in. in diameter by 
10 ft. long, working at a pressure of 180 lb. per square 
inch. The vessel and her machinery have been built to 
= the highest class in the British Corporation Registry. 

he vessel was named August Belmont. 





Ciuss.—Messrs. Spottiswoode and Co., Limited, New 
Street-square, E.C., have issued at 3s. 6d. a conveniently 
arranged list of over 2750 clubs in all parts of the world, 
with the number of members, the entrance fees, subscrip- 
tions, and other particulars. This is the tenth year of the 
book, which is compiled by Mr. E. C, Austen Leigh, 
M.A., and this is a guarantee of its acceptableness. 





Sett’s DicrioNARY OF THE WORLD’S Press. — This 
annual, which is also regarded as an Advertiser’s Refer- 
ence-Book, is compiled by Mr. Henry Sell, and issued by 
him at 167, Fleet-street, H.C. The first 200 pages or so are 
taken up with original articles on press subjects, that en- 
titled ‘‘ The Story of Fast-Printing Newspaper Printing,” 
by Mr. John Southward, being typical and interesting, as 
it reviews the successive stages to the splendid Hoe ma- 
chines and the linotype of to-day. There follow lists of 
newspapers published in the United Kingdom, arranged 
according to the counties and the towns of publication in 
alphabetical order. Each colony and foreign country is 
described in order, with notification of its extent, inhabi- 
tants, industries, commerce, and a list of the principal 
papers included. The prospective advertiser is thus 
assisted in determining the counties or countries in which 
itis worth his while to advertise, as well as the possible 
ae of such advertisement. The book is issued at 

s. 6d. 





Crry or Lonpon Drrecrory ror 1902.—The 32nd 
annual edition of this directory has been issued by Messrs. 
W. H. and L. Collingridge, City Press Office, Aldersgate- 
street, E.C. This is a most comprehensive guide to the 
City and to city life, and the work is well appreciated in 
the city. The official section contains a complete list of 
the aldermen and members of the Court of Common 
Council ; with full details of the officials connected with 
the various executive bodies in the City. In addition to 
the information given in previous years there are lists of 
the chairmen and members of the committees of the 
Corporation. A full list of the mayors, aldermen, and 
councillors of the new borough councils is also a feature 
of the work. The educational advantages and oppor- 
tunities which the City schools afford to all classes are re- 
viewed and details given as to fees and scholarships. The 
livery companies’ guide includes the names and addresses 
of the masters and courts of assistants, engravings of the 
arms, historical accounts of the companies, their ancient 
powers and present privil particulars of fees and their 
charities, &c. A full list is given of the members of each 
company ; also an alphabetical list of the whole of the 
liverymen of the city, indicating the companies to which 
they belong. The ge omen section comprises portraits 
and biographies of the aldermen and principal officers of 
the Corporation, and of many of the masters of the livery 
companies. The public companies’ section includes the 
important banks, insurance, financial, railway, and indus- 
trial companies, with names of directors, particulars of 
capital, and the latest procurable information as to divi- 
dends, &c. It is unfortunate that our first reference to 
the trades directory was somewhat illusory. Searching 
for a well-known restaurant, we had to hunt successively 
through ‘‘ Restaurants,” ‘ ment- Rooms,” ‘‘ Lun- 
cheon-Rooms,” and ‘ Dining-Rooms.” The difference 
between all four classifications ig somewhat subtle, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrpitzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 

in"aach cagez where none are mentioned, the Spenfetion te 


Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are oo tn italics, 

ies of Specifications may be obtained at the Patent Office Sale 

Southampton lane, W.C., at 


eoegionee Complete 
after ph iene the 
iW may, at any time within two months 

advertisement of the acceptance of a Complete Specification, 


ive notice at the Patent Office of ition to the grant of a 
Patent on any of the grounds in the Acts. a 


AGRICULTURAL APPLIANCES. 


8005. J. Money and |W. Grice, Grantham, Lincs. 
Ploughs. [3 Figs.) April 18, 1901.—This invention relates to 
ploughs and comprises a certain construction of the head or front 
end of the plough beam, and the combination therewith of double 
and single-wheel attachments. According to the invention the 
plough, if to be used with two wheels, has a cross-slide on each end 
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of which is attached the legs that carry the wheeler, and are placed 
in a slot under the plough head and secured with a loop eye in the 
usual way. When the plough is to be used with one wheel the 
cross-slide is removed and the leg that carries the wheel is passed 
through a square vertical hole in the plough head, and secured 
therein by a set screw. (Accepted March 5, 1902.) 


ELECTRICAL APPARATUS. 


4820. W. du B. Duddell and T. Mather, London. 
Switch Apparatus. [5 Figs.) March 7, 1901.—With the 
object of minimising transient rises in pressure or those resonance 
effects liable to occur in alternating-current circuits when ener- 
gised or de-energised suddenly, such circuits are according to this 
invention energised or de-energised gradually and by means of a 
switch ccmpriting ron-inductive resistances, perhaps of variable 








kind, inserted in one or in both sides of the circuit. The 
cables may be shunted by the resistance befure connection or dis- 
ecnnection, and, if desired, series resistances, which may also be 
variable, can be used. Liquid resistances are preferred. It is 
stated that such switches may be automatically operated by known 
means, and such means as well as liquid resistances are claimed in 
combination with a certain kind of switch apparatus—i.e., that 
according to the invention. (Accepted March 5, 1902.) 


6258. J. J. Glass, Hastings. Switches. [10 Figs.) 
March 25, 1901.—This inventi has ref to electrical 
switches and like contact devices of the kind wherein electrical 
contact is made by placing a male part within a female part. As 
is well known, such devices are constru in various forms. 
Sometimes the male part is a plug, and the female part a socket 
having slits in its wall ; in other cases the male is a tay 
or other tongue, and the female part comprises a couple of slit or 
other tongue-like walle, tapered or not, between which the male 
part can be readily inserted to make contact; in other cases again 
the male part assumes the form of a pivoted switch, and the female 
part comprises a couple of lug-like contact pieces so fixed that 
the free end of the switch can be caused to enter between and 
make contact with them and can be withdrawn at will ; but these 
are only some of a number of arrangements of the kind herein- 
before indicated to which this invention is applicable. In practice 
it is found that portions of the female parts of such contact devices 
are liable to get bent or displaced, and it often results that the 
electrical contact is not satisfactory This invention has for 








object to obviate or mitigate this evil, for which purpose there is 
or are combined with the male part a stiff lip or lips adapted, 
when the male part is inserted into the female part or between 
its component parts, to overlap and bear against the same in a 
manner to ensure efficient contact between the male and female 
parts and between the latter and the lip or lips, as also to 
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prevent or reduce the liability to outward bending or deformation 
of the wall or walls of the female part during withdrawal there- 
from of the male part or by heat. The invention may be carried 
out in various forms: the lip may be circular and internally 
cylindrical or conical, or there may betwo or more straight lips, 
either flat or tapered orinclined. (Accepted Mar. h 5, 1902.) 


7371. H. W. Butler, London. Battery Connectors. 
(3 Figs.] April 10, 1901.—This invention relates to that type of 
battery connector which is made of strong but corrodible metal 
— by an outer covering of non-corrodible material. The 
invention is described in reference to bolt and nut connectors 
for securing together the lugs of contiguous storage battery cells. 
The nut is in all cases sheathed entirely with a coating of (for 
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example) lead or alloy, except at one side, where an entrance is 
provided for the screwed end of the bolt, over which the nut fits, 
and for the forward end of the — ee the bolt. The 
bolt-head has a covering of (for example) or alloy cast upon 
it, either integral with or separate from one of the battery lugs, 
and the bolt has a sheathing either integral with the covering of 
its head or separate therefrom and adapted to enter into an 
annular groove therein. (Accepted March 5, 1902.) 


5292, E. W. Cowan and A. Still, Salford, and T. L. 
Miller, tAverpodt. Trolley Line Cut-Out. [1 Fig.) 
March 13, 1901.—This trolley line cut-out switch is actuated 
current which —— through it from a guard-wire to earth 
should the guard wire become live by reason of 4 cross-con- 
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nection established between it and the trolley wire by a broken 
telegraph wire, or by the descent of contacts, which it is sug- 
gested should be borne upon the trolley w're in order that they 
may make contact with the guard-wire sh\»"4 the trolley wire 
break. (Accepted March 5, 1902.) 


4088. C. W. R. Le Mesurier, London. Troit ey Line 
Cut-Out [1 .]) February 26, 1901.—In the trolley line cut- 
out according to this invention, and in order that the circuit may 
be interrupted should the trolley line break at any point, an inde- 
er psa pe example a guard wire— is utilised to bring 

ck a small current derived through a resistance from the end 
of the line to thecut-out device which is situated at the generator 
or feeder end of the trolley wire, such current serving to maintain 
the cut-out inactive so long as it continues to flow, but on its 
cessation permitting a spring or the like in the cut-out to assert 





its function and interrupt the trolley wire circuit. The cut- 
out may also be cngunteed in such manner that it must interrupt 


the trolley line circuit should it receive an augmented current 
because of a short-circuiting of the resistance through which it is 
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normally supplied with current from the guard wire by reason of 
& cross contact due to a fallen telegraph conductor electrically 
uniting the trolley and guard wires. (Accepted March 5, 1902.) 


4819. H. J. Weintz, Huddersfield. Trolley Wire 
Catoher. [3 Figs.) March 7, 1901.—This wire-carcher for 
electric trolley cars comprises a fork adapted to enable the 
trolley to be ge upon the wire with greater ease than is at 
present possible. The fork forms one end of a pivoted lever, 








whose other end is attached to the cord by which the trolle 
pole is controlled by the conductor. Spring force or gravity 
employed to lower the fork when the cord is not in tension, in 
order that it may then be clear of all trolley-wire attachments or 
brackets past which it may be drawn. (Accepted March 12, 1902.) 


GUNS AND EXPLOSIVES. 


8707. Kynoch, Limited, Wilton, Stafford, and R. 
H, Housman, Moseley, Worcester. Bullets. 18 Kiya.) 
April 27, 1901.—A cheap bullet for high-velocity powders, and 
suitable for the military arm with full or reduced eharges, and 
for heavy sporting rifles with increased charges, comprises a soft 





metal pellet with a hard metal ferrule and base, preferably of 
cupro-nickel, around and beneath the rear portion thereof, and 
having ite free edge turned into the soft metal in order to — 
it from becoming separated from the pellet when fired. (Accepted 
March 5, 1902.) 


5765. A.T. Dawson and G. T. Buckham, London. 
Breech Mechanism. (8 Figs.) March 19, 1901.—This breech 
action comprises a roller, a cam, projections, and teeth fixed on 
the hinge pin of the breech-plug carrier, and so arran in con- 
nection with the rack teeth projections and cam plate on the 





breech plug ye Be rotation of the hinge pin in the one direc- 
tion the plug is notched and retracted, and the carrier is unbolted 
and swung away from the breech, and by the rotation of the hin; 
= in the other direction the carrier is swung and bolted to the 
reech and the plug is advanced and locked. There be a cam 
fixed on the hinge pin of the carrier, and a horizontal slide carry- 
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ing the firin pie. 80 arranged that the first part of the unlocking | the opening, a rear header connected with the tubes, and a drum | to register. There are two claims, the first of which is broadly 
for “* the combination of two rings of teeth and means for lock- 


es the ug withdraws the firing pin from its central 
wt pas of the locking movement returns the 
ring vf pin te to oe central position, (Accepted March 5, 1902.) 


6729. A. T. Dawson, London, an +e Sener 
in-Farness. Ammunition Holst val’ eile: March 80, 
1901.—The ammunition-hoisting aon to this 
invention is provided with gear ral revents nts the Oe bolet from 
being thrown into action when the cage ie locked. A signalling 
device or “ tell-tale” is provided for effecting communication 
between the loading chamber and the gun platform, so that tha 
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gunner who operates the hoist from the latter position will be 
able at all times to be properly informed of the condition of the 
onms in the chamber below. = single hand-lever situated in the 
loading chamber is adapted to actuate the cage-locking device, 
the “tell-tale,” and the relief valve. Specifieations of British 
patents Nos. 7 948, of 1898, and 9415, of 1899, are referred to. 
( 4ccepted March 5, 1902.) 


4493. Sir W. G. Armstrong, Whitworth, and Co, 
Limited, and 8. M. ey Newcastle-on- 9 
Gun-Cleaners. (7 Figs.) March 2, 1901.—The bristles, 
or yy of which! the brush or cleaner according to this wen 
tion is co are tied into bundles, which are then doubled 
and imeorte into a groove turned helically or otherwise in or 
around the head of the brush. The ring of bundles may be then 
bound round with wire, and the wire fastened off. The grooves 
may be under-cut and the tufts be slid into the grooves; in this 
case no binding wire is required, but the end of the groove is closed 











with a detachable stop-block. In addition to the circular or 
helical grooves there may be longitudinal grooves, also under-cut, 
which may be filled with tufts so as to give a more intimate 
circular sweeping or cleaning. The double tufts or knots may be 
fastened together by wire into rings, and alternate aoa of 
bristles and distance rings preferably under-cut may be sl 

on to acentral stem, the whole being clamped with elocking « sag 
In another arrangement the tufts may be doubled around rings, 
the brush be ay eee - a rings of bristles and distance- 
rings. (accopbod March 


PUMPS. 


A. Wesencraft, Tynemouth. Steam 
poe [12 Fos) March 27, 1901.—A double-acting — 
cating steam pump, and without crank or flywheel, according to 
this invention comprises a cylinder and a pump chamber 
or cylinder, pistons in these cyliners, a piston com or be et 
rods connecting the pistons, a crosshead on the piston rods, 





ide- in the column or body frame of the pump in which 
SOy cromheed ead works, and ports and passages in the cylinders 
with co-operating ports and passages in the pistons. The piston 
rod and pistons are by means of the crosshead and d 
disposed guide-way given ES A ee movement as they Tecipro- 
cate. (Accepted March 5, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,451. W. M. Ernst, New York City, U.S.A. Steam 
Botiers. igs.) November 19, 1901— This water-tube 
boiler, ly designed for use when burning powdered fuel, 





comprises a front header provided with an opening extending 
through it, tubes connected with the header and located beyond 


connected with the headers and in communication with the water 
spaces therein, whereby a longitudinally extending combustion 












































03,451) 


space is formed in the midst of the tubes in line with the openin 
in the front header. A heat economiser may be added. (Aseapted 
March 5, 1902.) 


TEXTILE MACHINERY. 


5236. P. P. Cra Manchester. Ring Spinning, 
Machines, (2 Figs.) "la 12, 

1901.—. g to this invention, and in order to cheapen and 
simplify ‘their construction, the sp ner. Pear ti “discs” of ring 
spinning, doubling, and twisting machines are made each upon 
two annular stampings of thin metal or the equivalent, secured 
together, with their bodies a certain distance apart—for ex- 
ample, by turning the edge of one disc over that of the other—and 
having between them, attached to their outer poy oe one 
end of cach of a number of curved wire springs, adapted to close 
upon re grip the spindle near_their free ends, which again enter 





the space between the discs. The inner parts of the discs, serv- 
ing as annular guides for the ends of the wire springs, 2) approach 
one another more closely than do the — of the discs, 
except the edges, which are united. (Accepted March 6, 1902.) 


6666. E. Hindley, 8. Walker, and M. Rose, Stock- 
pert, Chester. Treating Yarn in Cop. [3 Figs. March 
, 1901.—This apparatus, in which yarn in cop may be treated 
with dyeing or other liquid, comprises a portable chamber 
adapted to form a passage-way for liquid, and to receive perfo- 
rated yarn tubes or skewers, and having holes in the upper side 

















for the reception and oe. a the said yarn tubes. The 
portable chamber, when loaded, is placed within a containing 
vessel and connected with a seedy YT) the desired liquid, which 
can then be — through the portable chamber, the spindles, 
and the yarn in the cops, thoroughly and rapidly ly dyeing or other- 
wise treating the latter. (Accepted March 5, 1902.) 


MISCELLANEOUS. 
24,637. bet New Taite Howard Pneumatic Tool 
Limited, London. (J. Boyer, St. Louis, Mi., 
U.S.A.) Device. [6 Figs.) is Tocking device fo 
The object of this invention is to provide a Page Hs levice for 
fastening age J two bodies, such, for example, as the handle 


and the body of a —— hammer of the kind deneribed 
in the Specification ot British Patent No. 21,227, of 1889. The 


SOO! 






handle screwing on to the body is provided oder ete 
a = oe cut in the ite direc- 

_ —— from turning 

is key is eccentric to 

id he teak oe the collar not register 
the handle, the plug can be reversed, 
through a small angle to cause the teeth 


i 
a 





alt with those on 
thus turning the collar 


re one of them in different positions substantially as described.” 
(Accepted March 5, 1902.) 


4390. H. Edenboro rough. — brook, Essex, and 
J. Yuill, London. (2 Fige.] March 1, 1901.—In 
~y 4 that shrinkage in the woodwork of a wheel may be taken 
ae the wheel, according to this invention the tyre is made 

a V-channel on its  nterlor and divided vertically into 
saves which can be made to approach one another more or less 





losely by means of screws. The wheel rim, made in sections, 
is shaped be rd the — ts the pie ky that 4 — two 
ves of the tyre are brought nearer tening th 
screws the effect is to the wheel rim po th wards. and 
to bring them more closely together, re to cause them to be 
driven more tightly on to the spokes. (Accepted Ma March 5, 1902.) ) 


12. L. A. Hindley, London. Heating Liquids. 
(2 Figs.) March 29, 1901.—This invention relates to the steam 
heating of liquids, and provides in connection with a descending 
steam-condensing Ln system in contact with the liquid to be 
heated a steam supply pipe from the boiler, a return pipe for 
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onions moisture, and mutually connected taps upon both 
eo There is broadly claimed “In apparatus for heating 
iquids the employment Ot a we, a heater situated therein, a 
steam boiler, and flow and return pane 4 connecting the same with 
the heater, substantially as descri' (Accepted March 5, 1902. 


4201. C. M.D., Leicester. (A. S. Ramage, 
M.D., Cleveland, U.S. A) Ozone Apparatus. [11 
Figs.j oe "27, j901.—In order that ozone may not be 
feafecot to the lungs when administered to phthisis patients 
it is mingled with air containing a small proportion of terpene 
peroxide. A proportion of the ozonised air may be passed through 
a vessel containing terpene hydrocarbon. e terpene peroxide 


mee 
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formed escapes with the liberated ozonised air, and is seen as a 
dense white fume. It is — that a patient may remain night 
ant day in a room having r charged as described, without 
oe a oe ond that after the lung tissue becomes 
impregnated with terpene the stre in ozone of the 
oxonised air may be greatly increased. ccepted March 12, 


-— 2 han-Sherrin, London. Piston and 
Crank Gear. Figs.) March 11, 1901.—The object of this 
invention is to mE the reciprocating motion of a piston or 
other sliding part into rotatory motion, or vice versa, and in 


such manner as, while showing the use of shorter piston-rods, to 
reduce lateral friction between the piston and its cylinder (or 


Fig.t 
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(sues) 


between the slide and its i. resulting from the angu- 
larity of the connecting-rod that unites “es reciprocating 
part and the crank. For this Re bt two connecting-rods are 
used, these being jointed to the piston at one end, 

tain ‘distance apart and hae gg each other, their outer ends 
being jointed respective ly to each end of a “cross-piece free to 
oscillate on the crank. (Accepted March 12, 1902.) 
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MESSRS. DAVID ROWAN AND CO’S 
WORKS, GLASGOW. 


Ar the International Engineering Congress, held 
last year at Glasgow, amongst the many engineering 
works and shipbuilding yards which were visited 
by the members none attracted more attention or 
excited more admiration than the works of Messrs. 
David Rowan and Co., which are situated in 
Elliott-street, Glasgow. Although these works 
have now been established for a number of years, 
the business dating back to the early days of 
marine engineering, they have, under the super- 
intendence of Mr. James Rowan, and his partner, 
Mr. William Thomson, been entirely reorganised, 
and in the best sense of the word brought up to 
date. In the article on ‘‘Engine Works Manage- 
ment,” on page 604 of this issue, we make further 
reference to Messrs. Rowan’s works. 

Although situated in the middle of Glasgow, so 
that expansion is somewhat difficult, the — 
available has been so skilfully used that there 
is no confusion through crowding, although it 
must be confessed there is very little area to spare. 

We give in the present issue a series of illustra- 
tions which afford a very good idea of the general 
arrangements and disposition of the machine tools, 
&e. Fig. 1, subjoined, is a plan of the works. 
The perspective views on our two-page plate and 
pages 598 and 599 show various departments. 
Fig. 2 is one of the principal machine-shops— 
that known as “A” shop; for each depart- 
ment in these works is known by a separate 





designation. Fig. 3 is another machine-shop, 
known as “*B.” Fig. 4 is another view of the 
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powerful machine, and is used for boring out pro- 
peller bosses. 

Another fine machine tool is a vertical and hori- 
zontal planer, also by Messrs. Shanks. Messrs. Rowan 
and Co. make a point of standardising, as far as 
possible, their marine engines ; and for this reason, 
amongst others, they have paid considerable atten- 
tion to the question of the accuracy of work. This 
is very noticeable in the machine now referred to, as 
well as others of similar types in the works. These 
must be accurate and square. They are tested at 
intervals by very delicate spirit-levels, which are 
made specially for the purpose by Messrs. Trough- 
ton and Sims. By means of carefully prepared 
straight-edges the tables are made accurate, to 
within less than a thousandth part of an inch. 
This great care is taken to insure accuracy in 
machining operations, in order to reduce the 
amount of work in the erecting department. 
Naturally this means a considerable outlay in plant, 
but the first cost, great as it is, is found to be the 
cheapest in the end. Generally speaking, the 
engines have three pieces of sole-plates, three 
columns, two pieces of condenser, and three 
cylinders. Every effort is made to insure accurate 
workmanship, not only in the machine last re- 
ferred to, but in turning, boring, and slotting. 
The results, when erecting takes place, are very 
satisfactory, no chipping or filing being required, 
the machined joints being close and fair. e are 
accustomed in the present day to great accuracy 
of work and interchangeability in smaller engi- 





neering operations ; indeed, it may be said that 
this feature has grown up from 
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smallest class of mechanical operations, such as 
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in order to turn the work out quickly. The next 
machine tool we may notice in this department is 
a screw-cutting lathe by Messrs. G. and A. Harvey, 
with quadruple gear. There is also a combined 
plane and slotting machine by Messrs. Shanks, 
with a revolving and sliding table for slotting and 
planing motions. 

We now pass to the ‘‘E” machine-shop, which is 
illustrated in Fig. 7. Here such operations as fitting 
valve motions and connecting-rods and putting 
cranks together are carriedon. There isa fine lathe 
for turning connecting-rods and crankshaft coupling 
ends by Messrs. Shanks, a double-headed ee 
zontal boring machine by Messrs. Muir and Co., of 
Manchester, for finished boring, crank-webs, and 
heavy horizontal boring work. Crank-webs are 
bored two together, so that both holes are bored at 
one setting. If the machine is true, naturally the 
hole in each web must be true also, and the crank- 
pin will therefore be parallel with the shaft. This 
operation in these works is carried out after the 
other machining work has been done, and care is 
taken by gauging to set the webs fair on the table. 
This last-named machine is also used for boring 
holes in bolt ends of connecting-rods. In this shop 
is situated the shrinking pit for building up cranks 
and shrinking liners on tail-shafts. Beyond is the 
screwing department. There are two Shanks’ 
screwing machines—one which works up to 4 in. in 
diameter—and one man operates both machines. 
The two shops we have thus far described are driven 
by three lines of shafting, each line actuated by its 
own electric motor. The motors are by Messrs. 
Schuckert and Co. The screwing gallery is placed 
at one side of ‘‘E” shop. Here are a number of 
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same shop. Fig. 5 is the erecting-shop, known 
as ‘‘C,” Fig. 6 is the ‘‘D” machine-shop ; Fig. 7 
is the ‘*E” machine-shop ; and Fig. 8 is the finishing- 
shop. These illustrations all refer to the engine de- 
partment; the following illustrate the boiler depart- 
ment. Fig. 9 on page 598 is the boiler-erecting 
shop, having a 90-ft. span; Fig. 10 is the light 
plating department, having a 60-ft. span ; Fig. 11 
on page 599 is the flanging department, showing 
the big flanging press and plate furnaces ; Fig. 12 is 
the shell-riveting machine and gantry ; and Fig. 13 
is the stay-bar rack and the screwing gallery. 

In the heavy machine-shop (Fig. 2 on our two- 
page plate) most of the cast-iron work is dealt with. 
Condensers, bedplate cylinders, &c., are machined 
here, all the heaviest tools being collected in this 
department. Amongst others, there is a large 
10-ft. surfacing and sliding lathe, with a loose head- 
stock to turn up third pieces of crankshafts after 
they have been shrunk together. This enables the 
separate cranks to be so accurately machined that 
they will fit together and be perfectly interchange- 
able after the bolt-holes have been bored. This is 
a better plan than bolting the three cranks to each 
other, and then turning them together, as it is very 
difficult to keep shafts from sagging in the lathe, 
in spite of intermediate rests. It has been found 
in practice that it is possible to turn three pieces 
separately quicker than to turn them all together. 
Every piece is tested on a surface table for 
alignment. Messrs. Rowan find this method quite 
satisfactory, both in regard to measure of work 
produced and time occupied. 

The lathe is a very fine tool by Messrs. Shanks 
and Company, of Johnstone ; indeed, the great 
majority of the tools in the departments referred to 
have been supplied by Messrs. Shanks. The lathe 
has a 10-ft. chuck, and takes 18 ft. between centres. 
Close by is a radial dri, made by the same firm, it 
being one of their latest patterns. It is a very 





watchmaking, sewing machines, up to machine tools. 
It is quite a modern idea, however, to introduce 
such refinements into the practice of making heavy 
engines of the power such as the large marine 
engines which Messrs. Rowan and Co. produce. 
When busy this firm turn out twenty engines a 
year of about 1500 or 1600 horse-power. As is 
well known, Messrs. Rowan and Co. manufacture 
mostly standard engines, which are used for cargo 
vessels, 

We next pass to the large setting-out table, 
which is 22 ft. long by 8 ft. 6 in. wide. The 
marking off of parts for bolt-holes is all done accu- 
rately to template. The next machine is one of 
three vertical and horizontal planers. This is 18 ft. 
by 16 ft. ; the other two are 12 ft. by 10 ft. and 
9 ft. by 7 ft. respectively. The largest one is used 
for condensers, sole-plates, &. At the time of 
our visit a large condenser was being machined. 
A 6-ft. table planer by Messrs. Shanks and Co., 
with four tool-boxes, and a 17-ft. table, stands next. 

In the ‘*D” machine-shop, an illustration of one 
end of which is shown in Fig. 6, are machined the 
heavy forgings, such as shafts. They are first 
centred and then taken to the big shaft lathe by 
Messrs. Shanks and Co. After being turned the 
shafts are taken to a boring machine by Messrs. 
Hulse and Co., to have the bolt-holes bored in 
the couplings. In this shop crank-webs are formed, 
the webs coming in from the steel works in 
the shape of slabs, there being two webs in each 
slab. The slab is sawn in two by a band saw by 
Messrs. Noble and Lund, after which the pieces 
are sawn in shape. The webs thus formed are 
taken to a large 6-ft. planing and slotting machine 
of special design, made by Messrs. Shanks and Co., 
in order to slot four at a time to the finished size. 
The webs have been previously trepanned in a 
special vertical boring machine by Messrs. G. and 





A. Harvey, of Glasgow, having very powerful gear 
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interesting machine-tools, amongst them being a 
Jones and Lamson turret lathe, a triple-headed 
bolt-serewing machine, by the Acme Machine Com- 
pany, of Cleveland, Ohio; a four-spindle nut- 
tapping machine from the same firm, a heavy nut- 
tapping machine and a couple of nut-facing ma- 
chines. This gallery is served by an overhead 
crane. Beyond is the tinsmith department. 

A view of the ‘‘C” shop is given in Fig. 5 on 
our two-page plate. This is the erecting depart- 
ment. It is served by two 25-ton overhead Santis 
and a 2-ton hydraulic jib-crane, covering a 35-ft. 
radius. It has power racking and slewing gear and 
will cover part of the erecting pit if the travellers 
are engaged. In this erecting-shop there is accom- 
modation for laying down five large-sized marine 
engines in the pit and one on the floor. The pit is 
fitted with compressed air for operating drills, and 
for reversing or turning the engines during erection. 

We now to the ‘‘B” machine-shop, which 
is beside the ‘‘ A ” shop, and which has been already 
briefly referred to. is department is illustrated 
in Fig. 3, as already stated. Here may be found a 
large number of medium and heavy machine tools. 
Amongst them may be noticed two surfacing lathes 
by Messrs. Harvey, with 6-ft. chucks, and two hori- 
zontal boring and facing machines by the same 
firm. In one of the heavy triple-geared lathes a 
new ‘‘ speedy cut” steel, which has been intro- 
duced by Messrs. Firth and Co., was being used. 
Excellent results have been obtained from this 
steel, enabling much higher cutting speeds to be 
used than have otherwise been obtained, without 
injuring the tool. Messrs. Rowan also state that 
they obtain equally good results from Messrs. 
Seebohm and Deickstahl’s special ‘‘ capital” steel. 
There is in this department aleo a fine vertical 
milling machine by Messrs. Muir and Co., of Man- 
chester, an 18-in. slotting machine by Messrs. 
Bement, Miles, and Co., of Philadelphia. There 
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are two 12-in. lathes made specially to suit the 
requirements of the firm, the cones being for 6-in. 
belts. There are also two of these lathes in the 
‘“*E” shop. One of each pair is fitted specially 
with a capstan: head by Messrs. John Lang and 
Son. There is an automatic throw-out gear and 
five changes of feed. These lathes are used largely 
for turning heavy bolts and small malleable iron 
work, on which heavy cutting and high speeds can 
be”economically used. Next’ there is a Gisholt 
lathe from Madison,’ Wisconsin, used chiefly for 
glands, valve covers, auxiliary engine pistons, &c., 
or other parts where repetition is needed. 

The tool-room is situated in the “‘B” com- 
partment, Messrs. Rowan adopting the modern 
principle of having tool-cutters ground and stored, 
so as to be given out to the men at the machines 
as they may be required. They have three 
complete sets of diameter spherical-ended gauges 
for general use throughout the shops. These are 
by Messrs. Ludw. Loewe and Uo. liisit genie of 
various kinds, supplied by the same firm, are also 
used. The gauge system in these shops is very 
complete, and in this respect the firm have gone 
beyond anything we have seen in marine-engine 
works. Whilst speaking of the gauge system we 
may also tefer to the organisation for working draw- 
ings. These drawings are stored in the tool depart- 
ment, being given out in the same way as the tools 
are. It is, of course, only by means of the stan- 
dardisation of these marine engines that such a 
system as this has been possible. Naturally, in the 
ordinary’ way of conducting marine engineering 
works, where almost every set of engines has to be 
specially designed, at any rate to some extent, for 
the purpose of the ship for which they are required, 
such an organised system would not be possible. 
Probably a certain number of orders are lost when 
a firm insist adhering strictly to their standard 
sizes and patterns; but this is more than com- 
pensated for by the economy that comes from repe- 
tition work. e shall refer, however, much more 
fully on another occasion to the system of shop 
drawings adopted in these works. 

The boiler works in this establishment are, so 
far as the buildings are concerned, the more 
modern part of the system. In Figs. 9, 10, 11, 
and 12 we give various views of this section. The 
building consists principally of two bays of 90 ft. 
and 60 ft. span respectively, each 250 ft. long. 
The roof, as will be seen from our illustration, is 
of light construction, not only in regard to struc- 
ture, but also as to illumination. It has been 
supplied by Sir William Arrol and Co. The 90-ft. 
span is served by two travellers, which extend over 
the full width, as shown in Fig. 9. They have, 
respectively, a capacity of 40 tons and 12 tons. 
This is found to be quite sufficient for the work, 
there being no economy in the heavy 100-ton 
cranes, which are seldom wanted. About 5 tons 
is the usual lift, whilst the empty shell of a 
single-ended marine boiler weighs, say, from 18 to 
20 tons. On the west side of the bay is the 
screwing gallery, with au overhead electric tra- 
veller. The line shafting runs along the middle of 
the gallery, and is driven direct from the power- 
house by a separate motor. This drives all of the 
machines on the gallery. There is, however, 
another line of shafting, driven by the same 
motor, which serves a few of the other machines 
on the ground. Hydraulic and low - pressure 
water supply is obtained from the town mains. 
The hydraulic pressure is 1100 lb., and, as it 
comes from the Corporation supply, no accu- 
mulator is required. The general method of 
operating the boiler works is as follows: The 
plates are brought in at the main doors and 
are handled by a 35-ft. hydraulic jib-crane by 
Messrs. Arrol and Co. It will take 5 tons at a 
radius of 25 ft., and 2 tons to the end of the jib. 
It is power racking and slewing, and is an excel- 
lent machine for quickly unloading and depositing 
the plates. An hydraulic device for opening and 
shutting the large doors of this shop is worth 
attention. The matter is one of some importance, 
especially in winter, as the doors may be quickly 
closed and the building kept warmer in this way. 
All the pipes serving this department are above 
ground, whether for air, water, hydraulic power, 
&c. Electricity for illuminating purposes is 
generated by a separate installation ; but there is 
also a subsidiary service which can be taken from 
the Corporation mains, in case work is needed in 
any one position after working hours, when it would 
not pay to keep the whole installation running. In 


the offices the inverted arc system is used with great | other purposes, it being found most useful for all 
advantage. kinds of work. Fig. 11 gives a view of the flanging 

Returning to the boiler-shop we find the department, with a big hydraulic flanging press by 
radial drills are attached to roof pillars. There | Messrs. Fielding and Platt, of Gloucester. The hy- 
isa special three-spindle drill by Messrs. Campbell | draulic jib-cranes command all-machines here and 
and Hunter, of Leeds. This machine averages | bring the plates from the platefurnaces. Nearly all 
160 3}-in. tube-holes in 9} hours through }{-in. | these cranes are by Messrs, McTaggart, Scott, and 
plates, but over 210 holes have been done in a Co., of Edinburgh. The plate furnace has a special 
day. The latter, however, is arecord performance. | method of coaling. The fuel is tipped into a 
The cutters are run at 86 ft. a minute, and make a | hopper, and that is taken by an overhead crane to a 
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Fic. 10. Borter SHorp, East Bay. Licnur Pratinc DEPARTMENT. 

clean hole. Seebohm and Deickstahl’s special steel | saddle-back self-trimming hopper, with shoots lead- 
is used, and is found excellent for boring steel | ing to the furnace door. Amongst other machine- 
plates. The plating operations are carried on in | tools in the boiler department is a powerful milling 
the 60-ft. bay. Fig. 10 shows the light plating | machine for the edging of flanged plates. The cutter 
department, which is in the east bay. The motor is 24 in. long, and can work to that extent if 
which actuates the machine tools here can be driven needed, but the general run of work is about 18 in. 





from the Corporation current in case of nightwork 
being done. There is a vertical elliptical boring 
machine by G. and A. Harvey, with an 8.in. 
spindle, which is used for manholes and boring 
out furnace mouths and facing up fianges, as well as 


There is a double-headed shell-drilling machine 
with two spindles on each standard by Messrs. 
Campbell and Hunter, and a plate-edged planer 
by Messrs. Shanks, which will take 35 ft. at a cut, 
although, of course, plates of unlimited length can 
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Fianeinc DEPARTMENT. 


arrangement is worth attention, being very well 
thought out. The riveter is a three-power machine, 
it being possible to use 60 tons, 100 tons, and 145 
tons, as required, by means of an intensifier.’ It 
is served by an hydraulic traveller of 27 tons, carried 
on a separate gantry, having traversing motion so as 


be planed by shifting. The general arrangements 
in this part are very complete, keeping the shop 
free from the dust and smoke of the fires. 

_In Fig. 12 we illustrate an hydraulic shell- 
riveting machine and gantry, the latter being by 
Messrs, McTaggart, Scott, and Co. The whole | 
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to adjust to shells of different diameters. This 
part of the installation has been specially designed, 
and can be worked by one man, who also works and 
controls the riveting operations. Messrs. Rowan 
very properly place considerable importance on 
holding on to the big rivets, especially large shell 
rivets, until they are cold. In order to insure this 
there is a special trigger arrangement attached to 
all the portable riveters, as well as to the fixed 
riveting machine. It is controlled in each case 
by a cataract arrangement. The pressure there- 
fore cannot be released until a sufficient time 
has ela to allow the rivet to cool. The system 
generally here is to have separate cranes for 
different machines, and leave the main travellers 
for transporting work. Amongst other machines 
are a horizontal —— and tapping machine by 
Messrs. Campbell and Hunter, all rivet holes being 
drilled in place after plating. There is a similar 
horizontal boring’ machine by the same firm for 
boring combustion chamber stay-bolt holes in 
place. This machine has a sliding motion to the 
head, as well as to the table, and also a circular 
motion to the latter. In this way all holes are 
covered, on curves as well as on the flat. 

In the screwing gallery all the screwing and the 
cutting-off and nut tapping and facing isdone. One 
of the chief difficulties in marine boiler work is in the 
stays, and Messrs. Rowan have paid special attention 
to this detail of engineering practice. Unless threads 
of stays are accurate to pitch and diameter, a t 
deal of caulking will be required to get them tight. 
The best way to overcome this difficulty has been 
found to pay great attention to the screwing 
machinery, and the firm has therefore adopted a 
system of thread limit-gauges for stays and taps. 
The limit is in. only. The result is that 
only a very slight amount of caulking is needed 
to make the stays watertight, for the threads 
bear throughout. Amongst the machines are a 
4-in, stay-bolt screwing machine by the Acme 
Machine Company. There is a 4-in. cutting-off ma- 
chine by Messrs. Loewe and Co., of Berlin. This 
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will cut off a 4-in. stay in two minutes. There is a 
four-spindle nut-tapping machine, which will work 
up to 2 in. in diameter, and a 4-in. nut-facing ma- 
chine by Messrs. Barber and Spink, of Bradford. 
This gallery is served by a 15-cwt. electrical traveller 
with electromagnet lifting apparatus, and also by 
a wider sweep of the main traveller. A neat arrange- 
ment of racks in the gallery for storing stay-bars as 
they come in may be noticed. The electric traveller 
takes the stay-bars out of the racks by the electro- 
magnet and carries them to the screwing machine, 
where, after being operated upon, they are returned 
to the racks in the same way and stalled until 
wanted. We give an illustration of this depart- 
ment, showing the crane and the magnetic lifting 
apparatus in Fig. 13. A feature of the works may 
be noticed here, as being illustrated in this engrav- 
ing. The flooring is of hard maple wood in many 
of the departments. Although this is somewhat 
expensive at first cost, it is found to be economical 
in the long run, for it is much easier to keep clean. 
In the large bay of the boiler works there have 
been'as many as eighteen boilers on the floor at 
once, ranging in size from 12 ft. to 16 ft. 6 in. in 
diameter. There can be laid down with comfort five 
double sets of main boilers without crowding. 

In regard to certain of the features of these 
works, such as the remuneration of labour, stan- 
dardisation, power required to drive the works, and 
some other features, we refer our readers to certain 
papers read at the International Engineering Con- 
gress of 1901, in the Mechanical Section. These 
papers are as follows: ‘‘The Premium System of 
Remunerating Labour,” by Mr. Janies Rowan, the 

rincipal of the firm ; and the paper by his partner, 
Mr. William Thomson, on ‘‘ Some Factors Affect- 
ing the Economical Manufacture of Marine 
Engines.” These have already been published in 
our columns.* 

An important detail of engine works manage- 
ment to which Messrs. Rowan have given a good 
deal of attention is their shop drawings system. 
The problem of devising a good method of tabulat- 
ing and issuing shop drawings is by no means an 
easy one to solve, and probably for that reason 
there is no system at all in many works. As 
Messrs. Rowan have enabled us to see the full 
working of their plan and have courteously supplied 
us with information on the subject, we have thought 
it worth while to devote a special article, which we 
shall publish later, to this matter, as doubtless a 
detailed account will be of value to many engine 
‘works managers. 





THE BARBICAN FIRE. 

Tue great Cripplegate fire of 1897 was com- 
mented upon at length in these columns on De- 
cember 10, 24, and 31, 1897, and again on January 
16 and 28, 1898. The catastrophe in question was 
also dealt with in some general articles on fire 
protection, when several illustrations were pre- 
sented. Since the Cripplegate fire of 1897 there 
have been the usual series of fires of greater or less 
severity in the Metropolis. There has been, if 
anything, an increase during that period of fires 
in the commercial parts of London, bringing with 
them particularly howe losses to the warehouse- 
man, the manufacturer, the merchant, as well as 
to the insurance companies. The latter bodies can, 
unfortunately, testify to the serious nature of some 
of these outbreaks, which seem almost invariably of 
late to be allowed toassume an extent far greater than 
the most pessimistic insurance expert bargains for. 

As it happened, however, the scenes of the more 
serious fires of the last five years, and the hours at 
which they took place, somewhat precluded the 
attention being given them by the public and the 
daily press that would have been accorded to out- 
breaks occurring within a shorter radius of Fleet- 
street and at hours more convenient for ‘‘ sight- 
seeing,” with the result that questions of fire loss 
have had little or no ‘‘space” given them. 

On April 21 last, however, we again had a fire close 
at “whet in the Barbican, which owing to its proxi- 
mity to Fleet-street and the West End, and owing 
to the fact that it was noticed before 11 P.m., has 
had such passing interest accorded to it as is given 
to an average burglary or theft. It has actuall n 
talked about for forty-eight hours and described in 
three-quarter column articles in the daily press 
on two successive mornings. 





~ * For Mr. Rowan’s paper seo ENGINEERING, vol, Ixxii., 
page 383, and for Mr. Thomson’s paper see page 379, 
the same volume. 





The actual fire loss at the Barbican, so far as money 
loss is concerned, was, of course, much exaggerated 
by the sensational pressman, for as a matter of fact 
we do not believe that the amount actually insured 
in the tariff offices exceed 200,0001., and if we 
double this amount for insurances effected in non- 
tariff offices, and property not insured at all, the 
destruction would at the most have amounted to 
400,0001. But this fire, as at Cripplegate, involved 
a considerable number of buildings of a fairly 
modern character, and the fact of so many buildings 
being affected by an outbreak naturally appeals 
more to the sensational mind than if the total loss 
had, say, been incurred in a single West India 
Dock shed filled with silks, and hence the amusing 
tales of millions should, perhaps, be excused. 

What the public, and the public press, however, 
entirely failed to realise was that this fire in the 
Barbican—exactly as was the case with the Cripple- 
gate fire—was another disgrace for our Metropolis, 
which boasts of a community of practical com- 
mercial men. These commercial men, who feel out- 
raged at the increase of 1d. on their income tax 
or an additional 1d. on their cheques, ignore the 
heavy taxation they pay in the form of premiums 
for insurance against risks of fire, which must neces- 
sarily increase from year to year as long as efficient 
preventive measures remain a thing of the future and 
fire-extinguishing merely a gallant spectacular show. 
It seems wonderful, indeed, that a ‘‘nation of 
shopkeepers,” who growl at the Chancellor of the 
Exchequer for trying to raise half a million sterling 
by an extra penny on cheques, will simply take as a 
matter of course the national and irretrievable loss 
of nearly half a million in a fire of a few hours’ dura- 
tion, a loss to which they all have to contribute in one 
form or other in the heavier insurance premiums 
rightly charged by the insurance companies, who 
know only too well the risks they have to meet 
with in our all too dangerous capital. It seems 
wonderful that in a country teeming with highly 
skilled engineers, architects, surveyors, builders, 
and others, whose business it should be to watch 
danger from fire in the same way as they watch 
danger to health from ineffective sanitation, should 
between them continue to allow buildings to be 
erected in the Metropolis which are subject so 
easily to the effects of fire as those at the Barbican, 
and that even when they have had a lesson like that 
of the Cripplegate fire, re-erect structures in the 
Cripplegate area with but very little improvement 
upon what has been done before. 

Similarly, is it not curious that in a metropolis 
where the commercial classes have ample repre- 
sentation, not only in the London County Council, 
but in the City Common Council and in the borough 
councils, no effort is made to cause these repre- 
sentatives to give some serious attention to the 
whole question of fire-extinguishing on really 
stint Mees ? Whilst the London County Council, 
for instance, will devote much time and infinite 
pains to the discussion of some question of prin- 
ciple relating to the morality of its citizens and the 
effects of music halls, or will in the kindliest spirit 
discuss at length a question relating to the public 
amusements, such as the institution of the deser- 
vedly popular London County Council bands, we 
cannot find that on any occasion during the last few 
years has there been a real serious discussion 
on any questions pertaining to the safety of the 
community from fire. Is it not curious that ina 
country so commercial the representatives have not 
once publicly seriously discussed the improvement 
of our fire-extinguishing organisation ? 

We have, it is true, since the Cripplegate fire 
the British Fjre - Prevention Committee, which 
works hard on questions pertaining to that side of 
fire protection Aesusthed by its title—namely, the 
prevention of the outbreak of fire from causes that 
can be avoided by better construction, the better 
use of materials, and the better planning of build- 
ings, and the limitation of the extent of fires by 
better building construction generally; and we 
have noted from time to time how the results of the 
committee’s tests and. propaganda have had some 
effect on the more enlightened of our building 
authorities, and even lately on the insurance tariff 
offices, but we believe the committee make a point 
of avoiding to influence fire brigade work. Would 
it not be well for them to also try to do some good 
in this direction, seeing what service they have 
already rendered on the constructive and technical 
side of their work. The Committee’s public letter 


of | of last month on the structural side of the Barbican 
fire was to the point. Why not let us know what 





their views are on the fire-extinguishing side of 
this disgraceful catastrophe ? 

We are not sure whether the Barbican fire will 
be the subject of a ‘‘fire inquest” according to the 
old civic procedure, as was the case of the Cripple- 
gate fire. We understand the matter was under 
discussion at the Common Council, and that whilst 
there was a party in favour of this inquest, there 
are many who consider such inquest a mere waste 
of time. We ourselves, if we look through the 
MSS. of the full shorthand reports of the Cripple- 
gate Fire Inquest, are nig much of the same 
opinion, inasmuch as we find that some 20,000 
words of evidence weregiven, with but little prac- 
tical use, inasmuch as both the coroner and the 
examiner seemed to only take up the legal aspect 
of that conflagration as distinct. from its technical 
side, and there were wasted on trivial details many 
hours which could have been so much better em- 
ployed on the more general question of the City’s 
safety from fire. 

Pending the decision whether the inquest will 
be held, it would hence be wrong of us to deal in 
detail with such points as the ‘‘ times,” hours, or 
even the trades, firms, or individuals in question. 
We can only deal with this fire on more general 
lines. We will not even state here where we con- 
sider the outbreak to have first occurred, but will 
do, as Mr. Charles E. Goad, C.E., has so wisely 
done, in the excellent plan of the fire (Fig. 1), 
which he has kindly lent us for reproduction, 
and simply state that the fire occurred in either of 
the two buildings known as Australian Buildings, 
Barbican, Nos. 8 and 9 and Nos. 10 and 11 respec- 
tively. 

We cannot for the same reasons say exactly 
when these buildings were closed after the day’s 
work on April 21, but we will assume that it 
= approximately at the usual closing hour of 

P.M. 

The buildings in question, as it will be seen from 
the plan, were in close touch with one another by 
having a mutual area and court, which would, of 
course, make it an easy matter for fire to spread 
from one to the other, seeing that we are not yet 
so far advanced as to protect the windows in courts 
of this description by either fire-resisting shutters, 
windows, or the like. ; 

Here we would at once note that the buildings in 
question do not seem to have been equipped with 
any of the many automatic fire-call appliances which 
were discussed so fully after the Cripplegate fire, 
and, as a matter of fact, we cannot trace any auto- 
matic fire alarms in any of the buildings actually 
affected by the fire. The natural result was, of 
course, the usual one : that the fire having no doubt 
started in one of the buildings, and being pent 
up for a considerable time, made itself apparent in 
a most unmistakeable way when first seen—about 
10.30 P.m., or some two hours and a half after 
closing time. 

The first official fire call is supposed to have 
reached the fire brigade at 10.41 P.m. We will 
assume, — the inquest, that all the usual 
process of the fire brigade in ‘‘ turning out” took 
place ; the first engine no doubt arrived from the 
nearest station and sent back, in its usual pre- 
historic manner, a mounted messenger through the 
crowd to call for more assistance. Probably first a 
‘* district call ’was given, then a‘‘ brigade call,” and 
in due course some 300 firemen (out of an available 
thousand), and a large numberof our small steam fire- 
engines and horsed escapes put in their appearance, 
The usual ‘‘ hose van ” (with its 1000 ft. of hose) 
no doubt brought the chiefs, and the Salvage Corps 
no doubt, knowing the district, turned out its full 
strength in order to do its usual duties. 

We will assume that most of the arrivals came by 
way of Aldersgate-street, and that the Aldersgate 
end of the Barbican was the point from which the 
operations of fire-extinguishing were directed. 
The wind on the evening in question was to the 
north and moderate. There was not a hurricane 
or even a gale, as many would wish the public to 
believe. 

The two buildings first involved had on the east 
a corner house known as Nos. 12 and 13 Barbican, 
modernly built, but connected to Nos. 10 and 11 by 
a door or several doors, which may or may not 
have been closed. 

On the west a mutual area was again shared, in 
that unfortunate manner so common to the build- 
ings of this district, with a building known as 
Nos. 6 and 7, Barbican, and some very extensive 
premises having no street frontage to the Barbican, 
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and only a passageway entrance from No. 74, | regrettable fact that the entire New Zealand 


Aldersgate-street. 


Avenue, comprising a number of fairly-sized build- 


As to the contents of the buildings, pending the | ings, together with a number of small buildings on 


inquest we -will say nothing excepting to mention 


the north side of the Barbican, were gutted at the 


that they were of the general character associated |same time, although separated from this south 


with the 
with small printing offices, stationery offices, eating- 
houses, and the like. 

Given really a big start, owing to the absence of 
an early call; given our unfortunate way of turning 
out the brigade, and its arrival with its usual con- 
tingent of small steamers, which are not able to 
afford the necessary pressure when dealing with big 
masses of fire, we think that this fire could have 
been limited to the blocks so far mentioned ; or, in 
other words, the block of five buildings on the 
south side of the Barbican, comprising Nos, 6 and 7, 





bican—i.e., general goods, interspersed | block by the Barbican, 46 ft. wide. 


There can, of course, be only two reasons for the 
fire having spread across. The first relates to the 


constructive side—namely, the very large window | g 


area given to the buildings, which window area 
was not protected in any way, and this defect was 
aggravated by the unhappy formation of mansard 
roofs, slate-covered, flashed with zinc or lead, 
which form of roofing is always a source of danger 
in a warehouse district. 

The second reason is the ineffective equipment 
and methods of our fire brigade, combined with 
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Nos. 8 and 9, Nos. 10 and 11, Nos. 12 and 13, 
with the inner building which has its approach 
from No. 74, Aldersgate-street. 

This block of buildings has on the north the 
Barbican thoroughfare, some 46 ft. wide ; on the 
east Australian-avenue, some 20 ft. wide; on the 
south, some continuous substantial party walls ; 
and on the west, although no actual structural 
separation, very easy access from the Barbican and 
from the various buildings in Aldersgate-street. 
In other words, given the unfortunate form of 
building construction common to the Barbican, 
with its mutual areas and the like ; given a late 
call to the brigade, and knowing the brigade’s 
resources and methods, we think it would have 
been justifiable for the Metropolis to have been 
involved in a fire comprising this'south area having 
about 150 ft. frontage and about 100 ft. depth; 
although, of course, with better construction, with 
earlier calls, and the like, the original two build- 
ings are all that need have suffered from the 
outbreak. 

Now, however, comes the sad part which we 
assume will have to be very carefully explained at 


the fire inquest, if it takes place—namely, the. 





that possible lack of strategy and local knowledge 
which the foreign critics of the Cripplegate fire 
(who, we trust, were not on the spot on this occa- 
sion) commented upon at such length in their 
official reports, and which we, unfortunately, had to 
deal with in our issues of 1897 and 1898. 

It seems preposterous that, given even these 
large window surfaces and the roof construction 
common to the Barbican, a fire should be allowed 
to jump a distance of 46 ft. across a thoroughfare 
easily approachable from both sides, with a cul-de- 
sac avenue into which the fire brigade had access 
from the back, and that the whole of this property 
should be gutted. 

It may be, of course, that our foreign friends, in 
their criticisms of 1897, were right in the fact that 
our Metropolitan Fire Brigade really does not know 
its local geography, and that a plan such as we are 
able to present at short notice, and is in the hands 
of every insurance company, is not available at the 
fire brigade hesd-quarters ; that the brigade does not 
know the “ins and outs” of the dangerous districts 
of the City, and does not even take the trouble to 
make itself thoroughly acquainted with the locali- 


ties it has to deal with. These are surmises— 


possibly all answerable—but also all based on sad 
experience. 

lf we look at the plan, we see that had it really 
not been for the two large party walls at the north 
end of New Zealand-avenue, and the fact’ that 
between these walls and the south fronts of 
the Aldersgate-buildings, some 80 ft. to the rear, 
there was an open space covered only by stables 
round floor high, we might have again seen a 
calamity of the Cripplegate dimensions. 

In insurance circles it is asserted that, as a matter 
of fact, had Pe not been ~ the insurance com- 
panies’ own salvage corps taking up positions in 
these Aldersgate buildings, where the fronts were 
already being da , the lack of brigade strategy 
would have resulted in the whole of the Aldersgate 
buildings being involved. Of course, we are aware 
that it is really not the business for the insurance 
companies’ salvyagecorpsto take anyactive part in the 
extinguishing of a fire, or in any attempt to prevent 
the spread of the fire. Their main duties are to 
obtain salvage, and above all to protect goods 
from the unnecessary water damage which has for 
many years made our fire beigade' the laughing stock 
of the world; but if this is true which is b 
the insurance companies—namely, that it was the 
Salvage Corps that went to work in the Alders- 
gate buildings, and by their tactics in this direc- 
tion saved us from a great calamity, the officers of 
that corps deserve the congratulation of preventing 
Londoners from having a greater di than 
they have already had in this fire, and the fire 
insurance managers should be very pleased with 
themselves at having such an intelligent corps at 
their service. 

But as we have already had occasion to state ‘in 
connection with the Cripplegate fire, we trust that 
our comments, severe as they are on the probable 
methods adopted in the work of the brigade, will 
not be looked upon as criticisms on either individual 
officers, or on the brave men to whom we owe so much 
for their pluck and daring. It is with the fire 
brigade as with our army. We have a brilliant 
personnel, a most courteous and charming corps of 
officers ; but we have a most unfortunate and un- 
businesslike system. Is it conceivable that any 
successful commercial concern, our Liptons, our 
Whiteleys, or our northern railway companies, 
should place the whole of their concerns in charge 
of a man whose training had been in an entirely 
different field from that in which he was to be em- 
ployed by them. Is it imaginable that a business 
firm should for years under-staff and under-equip 
its concern? Is it imaginable that a first-class firm 
should, nowadays, do without the speediest forms 
of obtaining quick intelligence, such as having a 
telephone ? and yet we have one of the smartest of 
naval officers placed in charge of a department, very 
much of the success of which is dependent, on the 
one hand, on an acquaintance with building con- 
struction and local geography, and, on the other 
hand, on engineering skill and mechanical training. 
Surely a knowledge of London’s local building 
peculiarities and London’s geography, apart from 
anything else, should be the sine qud non of the 
post. 


We man our brigade with about 1000 of the best 
fellows imaginable, and by giving them speedy 
horses and bright paint add to their popularity. 


We, however, continue to forget that the area of 
London is becoming more densely covered, that 
the population is continually on the increase, and 
that the amount of goods warehoused in the central 
districts is becoming enormous, and that out of the 
1000 men at the very best only a few hundreds can 
be made available in one given conflagration. Has 
any one thought of the fact that, even thirty years 
ago, Sir Eyre Massey Shaw considered 1000 men 
necessary. We require more like 2500 men to- 
day. 
Again, these men are officered by three officers 
—two naval men to one borough surveyor. The 
Berlin brigade is officered by some 20 officers, of 
whom the majority are borough surveyors, civil 
engineers, or military engineers by training, and it 
is as much as they can do to keep their brigade 
of about 900 of all ranks well up to the mark, 
and well trained to meet the modern require- 
ments of a fireman, which includes much inspec- 
tion work, 

Regarding equipment, we put everything second 
to the question of lightness and celerity, and our 
steam fire engines are quite inadequate in power to 
give the pressure and stream of water required for 





the big fires. of .our central districts,, Our con- 
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THE DUSSELDORF EXHIBITION; THE KRUPP 106-TON ARMOUR PLATE. 
(For Description, see Page 605.) 





Fic. 3. Practne tue 130-Ton Sreet Incot on Movasie Fioor or Heatine Furnace. 
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servatism prevents our introducing the chemical | oil lamps, under the impression that- a fire must from the public rapidly, the entire brigade is served 
| by one telephone as far as the Exchange is con- 


engines, which have been such a success both on| always. give light, while the magnesium torch | 
the Continent and in America for the last ten years, |and electric . searchlight have done, wonders cerned, ‘with its thousands of London subscribers 
in order to meet the early stages of a fire with a| abroad to’ assist firemen under difficulties; and|and public oall offices. Its fire-alarm system is 
rapid supply of water at a comsiderable pressure.|so we can go on and on. And if the more| absolutely inadequate ; the fire-alarms not sufli- 
To meet the dangerous cellar and smoke fires of | enlightened fireman from the North happen,’ un- | ciently conspicuous, not easy to find, and almost 
our warehouses we introduced in 1900 or 1901| fortunately, to. mention the Continent and-. the | unknown to the average Londoner. The introduce. 
smoke-helmets, which haye been in vogue and| United States, too frequently he is snubbed for | tion of automatic alarm appliances —— into 
| fire stations is officially tabooed as a fad, although 


equipped on almost. eyery engine abroad, for, the} his pains. ; 8 I off L 
last fifteen years, We attend our fires with small! In respect to the system of obtaining intelligence | thé American cities, and even our own ¢olonigs of 
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Canada and New Zealand, have found them most 
useful. 

Regarding the training of the brigade, we take 
neither time nor trouble to assist our men in the 
knowledge of building construction or local 
geography ; whilst such a thing as ‘fire strategy,” 
so carefully practised in America under far more 
difficult circumstances, is scorned, and ‘‘ drill” 
looked down upon as a mere drudgery for the 
first weeks of a recruit’s course, seldom, if ever, to 
be repeated. 

We regret that we must take this opportunity to 
call attention to some of the probable defects of 
our fire-fighting establishment, for sentimentally 
we dislike to carp with a force manned by such 
brilliantly plucky men and with a force which by 
brightness of work, cleanliness, and smartness, has 
always distinguished itself above all other forces of 
a similar kind. 

Whilst dealing with the Cripplegate fire we 
devoted most of our space to discussing questions 
of construction, a discussion which, we believe, 
had a material effect upon the formation of the 
British Fire-Prevention Committee, but we think 
that this time the problems of our fire-fighting force 
should have precedence, so that either that Com- 
mittee, called into existence by the Cripplegate 
catastrophe, or some other scientific society may 
be encouraged to put before the public and before 
professional men the aspects of London’s require- 
ments in this direction. 

On the occasion of the great Cripplegate fire we 
were also very chary in saying too much regarding 
the methods of the fire brigade, inasmuch as a new 
chief had been recently appointed, and it was 
only fair to leave him ample time to reorganise or 
modernise his force. Five years have, however, 
how elapsed, and modernisation, reorganisation, 
and enlightened methods do not appear to reign 
either at Fire Brigade headquarters nor with the 
London County Council Managing Committee, 
and it is time, now that the constructive side 
of fire protection has been taken up, that the 
fire-fighting side should not be left in the back- 
ground. 

An inquiry among the head ofticials of the insur- 
ance offices, including their many surveyors, would 
bear out, we think, point for point, everything 
that we have indicated in these lines ; and it is the 
insurance companies who are probably more in 
touch with actual occurrences at fires than any other 
class of the community, and hence speak with 
great authority. We trust, however, it will not 
be thought that we are taking up the subject in 
the insurance interests, as it is of course immaterial 
to the fire surveyor and actuary what the actual 
risk of a district happens to be, inasmuch as given 
the scale of risk, the ratio of premium is easily 
calculated. It has, in London, not been even the 
business of the insurance companies to move 
either in the question of improved building or 
improved fire brigade service, although many 
of the more modern among insurance men are 
finding that the too frequent appearance of 
large metropolitan losses on their balance- 
sheets is becoming inconvenient, and the 
rates of insurance so unwieldy that they may have 
to use their influence not only, as they have already 
done—thanks ‘to the initiative given by the British 
Fire-Prevention Committee—in matters of build- 
ing, but also in matters of the fire brigade service. 
It should not “be forgotten that the insurance 
companies have every right to say a word in 
this direction, seeing that they have helped to 
pay the piper and contribute to the upkeep of 
the brigade at certain rates defined by Act of 
Parliament. 

To summarise our remarks on the Barbican fire, 
we would repeat that allthat there is to be said as 
to lessons in construction has already been pre- 
sented in these columns «n the occasion of the 
Cripplegate fire; whilst as to the lessons in fire- 
fighting, it is the question of our fire brigade organi- 
sation that now demands immediate attention. 
The brigade requires urgent attention, not only as 
to its principles (if any), its management, its per- 
sonnel, its officers, its equipment, and its methods, 
but also in respect to its ideas of “intelligence” 
and its arrangements for obtaining early informa- 
tion of the ‘* enemy ”—fire. 





Beuoian Ratt Exrorts.—The exports of steel rails from 
Belgium in the first three months of this year were 


29,657 tons. The corresponding exports in the first quarter 
of 1901 were 25,778 gg , ” 





ENGINE WORKS MANAGEMENT. 


On another page we give a description of the 
Marine Engine Works of Messrs. David Rowan 
and Co., at Glasgow. Through the courtesy of the 
proprietors we recently had an opportunity of in- 
specting their well-organised establishment, and we 
have selected it for detailed description, not only 
because the works are interesting in themselves, 
but also because they afford an admirable object- 
lesson of engine works management. We now 
propose to say a few additional words on a promi- 
nent question of engineering economy. 

Within the last few years mechanical engineers 
have become more fully alive to the importance— 
one is almost tempted to say "pete tine importance 
—of general organisation and homogeneous or cen- 
tralised control in conducting an engineering factory. 
In saying this we do not forget that there must be 
heads of departments who must be given the widest 
powers within their own sphere. Their sphere 
must, however, be strictly departmental ; they must 
be answerable to an executive which is technically 
competent. That is what we mean by homogeneous 
control. The management of large engineering 
establishments has generally been divided into two 
branches—the technical and the commercial. The 
former is, naturally, directed by a trained engineer; 
the latter is superintended by a commercial man. 
Occasionally one meets cases in which a man of ex- 
ceptional knowledge and great industry adequately — 
we lay stress on the word—combines the two func- 
tions. In dealing with the subject in a general 
manner we must, however, ignore exceptional 
circumstances ; but it may be said here we want 
many more men of this kind. 

Speaking generally, therefore, when a single 
individual monopolises the management, his attain- 
ments are seldom so well balanced that one side or 
the other is not deficient. On the other hand, 
when control is divided the technical chief too often 
neglects purely commercial considerations, with 
which he is not in sympathy, whilst the business 
manager necessarily leaves all technical questions 
to his trained colleague. He devotes himself to 
finance, to arranging payments, to seeing that the 
bank balance is at the proper level, and to securing 
orders. If he has served in a lawyer's office, at a 
bank, or as an accountant, he is considered the 
more valuable. As he has the selling branch under 
his jurisdiction, we have an explanation why, in 
this country, ‘‘travellers” are unable to advise 
customers what would be best to buy in order 
to fulfil certain ccnditions, or what functions 
the engine or machine they offer are best suited 
to perform. 

The ‘‘ engineering partner,” on the other hand, 
is apt, as we have said, to unduly neglect the com- 
mercial side, although very few of them would 
acknowledgethis. He isan ingenious mechanic, can 
design an engine perfectly, knows how to get the 
greatest power with the smallest expenditure of fuel, 
is a judge of good workmanship, is well informed on 
the proper materials to use, and generally can pro- 
duce an engineering instrument to perform a given 
function most admirably. 

It may be said that if there is a good engineering 
partner and a good commercial partner in a firm, 
that nothing more is needed. But it is evident 
that between the domain of the engineering 
manager and the commercial director there is 
a large neutral territory, of which the frontiers 
are not well defined. To control this territory, 
both engineering knowledge and business acumen 
are needed. Costs cannot altugether be left 
to the costs clerk, wages to the foreman, nor 
commercial policy to the counting-house. For 
instance, if a big order is obtained, and the 
estimates show a balance on the right side, its 
acceptance may not be politic, because it may stand 
in the way of the execution of work in more con- 
stant demand, and thus disarrange shop routine. 
The order-book may easily be overcrowded ; a thing 
the commercial department generally finds it 
difficult to understand. On the other hand, the 
engine that needs the least steam to develop a 
given power, the boiler that burns the least coal, 
the machine tool that can perform the greatest 
number of operations, or, generally, the instrument 
that is most ingenious from a mechanical point of 
view, is often not the most efficient either for the 
purchaser or the maker. 

These things are beginning to be better under- 
stood ; perhaps they are more widely recognised 
than ised. This is true of many of the older and 





important establishments of the country ; so tight a 
hold has custom, even when reason and conviction 
are against it. The Americans, with their charac- 
teristic freedom from conventionality, have been 
quicker to adapt their practice to their theory, and 
are, we feel constrained to say, generally ahead of 
us in this respect. 

A great many questions that arise in the manage- 
ment of an engineering works, and which are 
generally considered ‘‘ purely commercial,” need 
thorough mechanical knowledge for their solution. 
For this reason the management should be entirely 
in the hands of engineers—that is to say, in the hands 
of men who have a real knowledge of engineering 
and are in touch with modern practice. But in 
order to be qualified, the engineer-manager must 
recognise the importance of the commercial side, 
and give due weight to the details by which it is 
governed. 

This may appear, no doubt is, a self-evident fact, 
and its insistence be needless were it not that 
self-evident facts are so universally overlooked. 
In the good old times of our fathers, when, 
if orders were few, competing firms were fewer, 
the establishment that could turn outa good engine 
at all was pretty sure to sell it at a profit. Then 
the best engineer was one who could get out the 
best design; the making was a matter of detail. 
Now the most successful engineer is he who pays 
attention not only to the design of his engine in 
regard to its performance when made, but also to the 
economy of manufacture. So much is now known 
about engine construction, we have so systematised 
practice, and there is so much publicity, that engine- 
design does not now hold the paramount position 
it once did amongst the qualifications of a compe- 
tent engineer. This is not true to the same extent 
of engine-manufacture, which is a branch of the 
business that has been less talked about and less 
studied. No doubtit is not so attractive a subject ; 
it is far more interesting to design mechanical 
details than to scheme how to carry them out at 
least cost. The latter includes the consideration 
of the thorny problem of labour control and the 
remuneration of workmen, problems which everyone 
would gladly avoid, but which are forcing them- 
selves to the front with ever-increasing persistence. 

There is no point of management on which the 
technical and the financial management are more 
likely to disagree than on the purchasing of plant 
and machinery. In the case of large public com- 
panies this is more especially the case; indeed, 
the whole of our remarks apply more closely to 
stock companies under the limited liability Acts than 
to private firms. The engineer sees his way to im- 
proved methods, but they need money for their 
development. The financial man, who holds the 
purse-strings, demands detailed figures—a state- 
ment in black and white, showing that the outlay 
will be remunerative. This is the natural instinct 
of the banker, the lawyer, or the accountant ; and, 
as applied to their particular callings, it is a very 
safe and reasonable view. But it will be evident 
—at any rate, it will be to engineers—that these 
precise rules cannot apply to an engineering factory, 
in the conduct of which mechanical instinct must 
play a large part, and which, moreover, cannot keep 
abreast of the times unless some risks are run. 
To take as a simple instance a feature that has 
come a good deal to the front of late: the appli- 
cation of gauges to insure accuracy of workman- 
ship. The engineer knows how well accuracy pays, 
but he cannot set all -the details down on an 
account-sheet to prove that there will be a balance 
on the credit side. Trustworthy gauges in sufli- 
cient quantity to be of use involve a considerable 
expenditure. The financial man fails, perhaps 
naturally, to see where a due return is to be 
secured from such refinements—‘ fads ” he is apt to 
call them—and opposes the expenditure. In the 
meantime the engineer-governed works being sup- 
plied with the refinements produces more useful 
machines and gradually secures reputation, and the 
market which goes with it. . 

It is not necessary to multiply examples of this 
nature. The point we wish to make is that engi- 
neering should not be so often over-ruled by 
accountancy. Of course, accounts are necessary, 
and the object of even an engineering business 
is to make money; but this very object will be 
defeated if the lawyer, the banker, and _ the 
accountant are to apply their inflexible methods 
with pedantic rigidity to a business requiring so 
much imagination, and so much venturing into 
the unknown, as that of the engineer. 
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THE DUSSELDORF EXHIBITION. 


Tue Diisseldorf Exhibition was formally opened 
by His Imperial and Royal Highness the Crown 
Prince of Germany on the Ist inst. 

The Crown Prince was received by the Committee 
at the entrance hall of the main Industrial Pavilion 
in the presence of numerous. guests who had been 
invited to witness the ceremony. He was accom- 
panied by Chancellor Count von Biilow. In his 
opening address the President of the Exhibition, 
Private Commercial Counsellor Herr Heinrich 
Lueg, compared the former industrial exhibitions 
held at Diisseldorf in 1811, 1852, and 1880, with 
the present one, and dwelt largely upon the pro- 
gress that had been accomplished during the last 
twenty years in metallurgy and industry, and 
which was due to the energy and enterprise of 
Rhineland and Westphalian engineers. The 
Rhineland and Westphalian works had considered 
the present Exhibition a necessity, for German 
metallurgy and industry, and especially the German 
heavy trades, had not been allotted sufficient space 
at the late Paris Exhibition, and had been, in a 
sense, compelled to prove to the world what they 
were capable of. Herr Lueg showed by statistics 
the development of the German iron and steel 
trades, and compared the German metallurgical 





output of the present day with that of Great 


construction, for instance—will at first strike many 
visitors. It must be remembered, however, that 
the Exhibition is for Rhineland and Westphalia 
alone. 

The Krupp pavilion—an outside view of which 
we gave in one of our preceding issues (see 
ENGINEERING, March 21, page 367), with its mili- 
tary mast 50 metres (164 ft.) high, and two silver- 
covered domes, forms the most conspicuous display 
at the south end of the Exhibition grounds. It 
measures 154 metres (439 ft.) in total length, and 
35 metres (114 ft.) in total breadth. The clear 
height of the main central bay is 18.5 metres 
(60 ft. 8 in.). The internal arrangements, and the 
site of the armour-plates outside the south entrance, 
are shown on the ground plan (Fig. 1), the refe- 
rences in which are as follows : 


1, 30.5-centimetre (12 in) 49-calibre coast-defence 
gun, on central pivoting turret mounting, with electric 
action. 

2 28-centimetre (11.02 in.) 40-calibre naval gun, on 
hydraulic central pivoting mounting. 

3. 28-centimetre (11.02 in.) 12 calibre coast-defence 
howitzer, on central pivoting mongting. 

4. 21-centimetre (8.26 in.) 40-oahbre coast-defence 
gun, on disappearing mounting. 

5. 19-centimetre (7.48 in.) 40-calibre naval gun, on 
central pivoting mounting. 

6. 15-centimetre (5.90 in.) 40-calibre coast-defence gun, 
on central pivoting mounting. 





The field and mountain artillery exhibits consist 
of the following : 

One 11-centimetre (4.33-in.) 12-calibre field howitz r 
02 carriage, with hydraulic recoil and return pprise. 

One 10-centimetre (3.93-in.) 10-calibre field howitzer, 
on carriage, with recoil springs. 

Two 75-millimetre (2.96 in.) 30-calibre field guns, on car- 
riage, with recoil springs. _ 

‘’hree 75-millimetre (2.95-in.) 30-calibre field guns, on 
carriage, with hydraulic recoil. 

One 75 millimetre (2.95-in.) 13-calibre mountain gun, 
on carrage, with recoil sprin 

One 75-millimetre (2 95-in.) 14-calibre mountain gun, 
on carriage, with hydrau’ic recoil. 


Besides the above there are: A 60-millimetre 
(2.36-in.) 15-calibre gun for colonial service ; a 
50-millimetre (1.96-in.) 40-calibre gun on a torpedo- 
boat mounting, and several limbers complete. The 
fighting top of the military mast carries a 37-milli- 
metre (1.45-in.) 23 calibre gun for salutes. 

The most striking feature of the Krupp exhibit, 
from a metallurgical point of view, is certainly the 
106-ton armour-plate, which measures 13.15 metres 
(43 ft. 114 in.) in length, 3.40 metres (11 ft. 1}# in.) 
in width. and .30 metre (11/2 in.) in thickness. It 
illustrates the capacity of the Krupp armour-plate 
installation, as far as casting and rolling are con- 
cerned, but presumably it has not been subjected to 
the subsequent elaborate process of carbonisation 
which gives to the plates manufactured under the 
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Britain. He stated that in 1880 the best machine- 
tools in use in the German works were mostly of 
British manufacture, but that these had long since 
disappeared, and had been replaced by German 
ones. Steam, even—the prime mover of machinery 
—had had to step down somewhat.from its high 
pinnacle, and had been supplemented to a large 
extent by other powers, which afforded a still 
greater range of possibilities. Herr Lueg then 
gave an historical account of the organisation of 
the Exhibition, and referred to the aid the com- 
mittee had received from various firms for carrying 
their undertaking to a successful end. 

After an address delivered by the President 
of the Art Section of the Exhibition (Dr. Fritz 
Roeber) the Crown Prince declared the Exhibition 
open, and walked through the various pavilions. 

The guests, numbering approximately one thou- 
sand, were afterwards entertained at luncheon in 
the Festival Hall, in the centre of the Exhibition 
grounds. Atthis entertainment speeches were made 
by Chancellor Count von Biilow, by the President 
of the Exhibition, and by the Crown Prince. 

Herr Lueg, in his speech above referred to, 
stated that the German works had felt compelled 
to show to the world what they were capable of ; 
they have certainly succeeded, for they have col- 
lected at Diisseldorf a most excellent and com- 
plete display of their manufactures. We have 
already described various buildings and given a 
few data concerning rome of their contents. (See 
Encinzertnc, March 21 and April 18.) We 
now propose to enter more largely into detailed 
descriptions of the more striking industrial products 
exhibited, and which go to prove the immense 
— which has been made by the German in- 

ustries. 

It may be remarked here that the total absence 
of some well-known German firms—in electrical 





A 5 Z 
WLM evga” lbh 


rudder frame 9300 kilogrammes. 


in length; .450 metre (17.71 in.) outside diameter ; .120 
metre (4.72 in.) inside diameter. 


the latter shaft, and against the west wall, are suspended 
a boiler end plate, 3.900 metres (12 ft. 94 in.) in diameter ; 
40.8 millimetres (1.606 in.) thick, weighing 3750 kilo- 
grammes; also a boiler. 
lcng. 3.65 metres (11 fb. 1 
(1.516 in.) thick, weighing 29,500 kilogrammes. 


powder, 


metre (11.02 in.) guns. 


yards and models of ships. 
3750 kilogrammes. 


course of manufacture, 
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Fie. 1. Puan or tHE Krupp Pavition. 


7. Field and mountain artillery. 
8. Armour-plates. 
9. Armour-plate rolls in oye 
10. Sternpost; weight, 21,000 kilogrammes ; weight of 


11. Stem ; weight, 34,800 kilogrammes. 

12. Torpedo-boat stem. 

13 to 15. Mounted wheels and railway material. 

16. Steel castings. 

17. Hollow pressed steel shaft, 45 metres (147 ft. 78 in.) 


Weight,. 52°tons. 
18. Built-up six-throw marine shaft complete. Above 


pe 26.80 metres (87 ft. 113 in.) 
8 in.) wide, and 38.5 millimetres 


. Vacuum drying stove. 

. Mechanical ore-separator. 

- Ball mill for wet grinding of ores. 

. Stamp mill for gold mines. 

. Magnetic ore-separator. 

. Linoleum calendering rolls. 

. Lead plate rolls. 

. -covering machine for electric cables. 

. Set of machines for the manufacture of smokeless 


28. Section of a Gruson chilled cupola for two 28 centi- 


29. Steam-driven dynamos. 
30. Officer’s cabin. 
31. Models of the old and new Germania shipbuilding 


32. Cast steel marine engine foundation plate ; weight, 


33. Schulz patent boilers and feed-pump. 

34. Ventilators. 

35. Torpedo-boat engines. ; 

36. Steam launch engine and boiler. 

37. Steam wincb. 

38. Ammunition hoists. 

39. Samples of ores and raw material. 3 
40. Samples of secondary material and prcducts in 
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Krupp patents the hard front amorphous surface, 
with fibrous backing, and the effect of which is to 
cause the best projectiles to splash up completely 
on impact. 

This armour-plate, together with the large boiler- 
plate above referred to, have been rolled in the 
armour-plate mill ; the armour-plate rolls in hous- 
ing, exhibited at the pavilion, are a reproduction 
of those in use at Essen. The rolls are of forged 
steel. The mill is driven by a reversible engine 
of 3700 horse-power ; the rolls have a length of 
4 metres (13 ft. 1,’, in.) and a diameter of 1.2 
metre (3 ft. 11} in.), and can take an ingot 
measuring a maximum of 1.3 metre (4 ft. 37m.) 
in thickness. The ingot, or plate, in course 
of rolling is carried between the rolls on driven 
rollers on the floor level. The mill can roll an 
armour-plate ingot weighing 150 tons maximum ; 
it can roll also a boiler or ship-plate of practically 
any length, up toa width of 3.9 metres (12 ft. 94 in.). 
The ingot for the 106-ton plate weighed 130 tons, 
and measured 4 360 metres (14 ft. 3;", 7 by 3.780 
metres (12 ft. 4 in.) by 1.020 metre (3 ft. 44 in.). 
The mill is served by one heating furnace ; 12 re- 
heating furnaces of 9 to 16 metres (29 ft. 6,', in. to 
52 ft. 5g in.) in length, and 4 metres (13 ft. 14% in.) 
in width ; and by 75-ton overhead electric travelling 
cranes. The plant is completed by two 7000-ton 
hydraulic shaping presses, and by an hydraulic shear- 
ing machine ; the latter can cut cold up to 70 milli- 
metres (2? in.) in thickness. 6 

Figs. 2 and 3, page 602, illustrate the lifting. of 
the 130-ton ingot out of the casting pit at the 
Krupp steel works and the placing of the ingot on 
the movable hearth of the heating furnace. The 
rest of the armour-plate exhibit will be described 
on another occasion. 

The built-up marine shaft for the North Ger- 








man Lloyd fast steamer Kaiser Wilhelm II. has a 
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MAGNETIC SEPARATOR. 
CONSTRUCTED BY THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED,- RUGBY. 


(For Description, see Page 572.) 
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total length of 71 metres (232 ft. 11} in.) from the 
first crankpin to the point of the propeller boss. 
The following Table shows its composition and the 
characteristics of the metal : 
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A 
|e, |S] 388 
| 3 | 86 | S| sees 
Description. Material. | % | a8 | S| Se 8 
|; @ | = |o/| se 
|e | oe? | SAE 
| tons |tons per'p. c. 
sq. ip. | 
One six-throw’ Nickelsteel | 114 38.41 /21 (7.87 in. by 
crankshaft, 0.98 
formed of six | 
parts coupled) } 
together | | | 
One thrust shaft; Nickelsteel | 18.2 | 35.30 |21.5| Ditto 
Five interme-| Siemens-Martin | €6.9 | 34.60 (24 | Ditto 
diate shafts steel | | | 
One propeller} Crucible steel | 27.1 | 83.08 |22 Ditto 
shaft a | | 
[226.2 | 





Fig. 4, page 603, reproduced from a photograph, 
illustrates the crankshaft on the heavy lathe at 
Messrs. Krupp’s Essen works. 

The, hollow crucible steel shaft was made from 
an ingot measuring 3.90 metres (12 ft. 9} in.) 
in length, 1.85 metre (6 ft. 0}} in.) in diameter, 
and weighing approximately 80 tons. It was cast 
from 1768 crucibles, the operation occupying 490 
men during 30 minutes. The shaft was forged 
under a 5000-ton hydraulic press, in 22 heats, the 
actual .forging having lasted.a total of 62 hours. 
The core which was bored ov:t lies against the shaft 
in the Krupp pavilion. The shaft was bored in 
a lathe, the principal dimensions of which are the 


following : 
Length of bed bis ee 166 fb. 4,', in. 
Maximum useful length ... 158 2, Gis +» 
Height of centres ... ne in. 


Fig. 5 illustrates the transport of this remarkable 
piece of work from Essen to Diisseldorf. 

y ay from the stem and stern posts mentioned 
in the foregoing list of the Krupp exhibits, the 
capacity of the steel foundry is further illustrated 
by two dynamo frames in two parts each, the 
diameter of the frames being respectively 4.670 
metres (15 ft. 3}# in.) and 3.526 metres (11 ft. 



























































DIE-FORGING.—No. XX. 
By Josern Horner. 


— 
ott in.); and by numerous other machine parts. reasons which we have previously explained, is not 
1 ~s shall return to the Krupp pavilion at an early a desirable process. But it is nevertheless prac- 
ate, 


tised, to a large extent, on steel in order to avoid 
the uncertainty of welds made in that material. 
This is doubtless largely due to the American prac- 
tice of building bridges with pin connections which 
require enormous numbers of eye-bars. These eyes 


Amone the machines which are of the nature of are upset from the bar, being therefore solid with 


adjuncts to the die-forger are those which are used them. But precautions are taken to exert lateral 
for swaging, or for upsetting. The latter are very 
numerous, and the reason is this : Upsetting, for 


| pressure on the metal to prevent opening out of the 
fibre, and many devices having this object in view 

















May 9, 1902.] ENGINEERING. 





= 





607. 








have been patented. The practice of upsetting has 
been responsible for the design also of a good many 
machines for the smithy in which the operation is 
done quickly by continuous pressure, instead of by 
the up-ending method of the smith, or by the 
blows of a swinging monkey. Swaging machines 
are not so numerous, because this operation is 
readily accomplished in common swages of spring 
or other type. But where a large quantity of 
similar work has to be done a special machine is a 
boon, and such are found in use. __ 

The ‘‘ Bulldozers,” : referred to .in .a_ previous 
article, are made by several firms. They perform 
the bending operations which are done on hydraulic 
presses in this country.- In one case, that of the 
Ajax Company, the slide-ways are of the inverted 
vee ection, with the edge truncated, the idea being | 


chiefly, 


article. 
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square, or oval bars, formers being fastened to the 
rolls to impart the tapers. This saves swaging 
down tapers in a tentative fashion. Another 
machine built in an even more special design is 
used for forging brake levers by rolls, the product 
being from 500 to 700 levers a day with the labour 
of one man and a boy. 


to allow the scale to tumble off. The weight of the | 
connecting-rods is counterbalanced by extensions | 
of the cranks. In one of these, with a crosshead 
measuring 7 ft. by 2 ft. on the face, and having a 
stroke of 30 in., and driven by an 8-in. belt, a 
pressure of over 446 tons is exerted. Some of the 
forging machines by this firm will deal with round 








or square bars 6 in. in diameter, or with flats 3 in.| Heating furnaces form an essential portion of 
thick by 14 in. wide. Similar types in descending | the equipment of the die-forger who deals with 
series go down to a capacity for j-in. bars or rods. | e quantities of repeat work. An ordinary 


An automatic stop motion can be arranged to give | smith’s forge is generally able to supply the wants 
one or more revolutions as desired, and then stop | of the smith who uses dies as accessories only to 
wide open. To prevent accidental fracture there/his work; but it is insufficient for quantities. 
is an automatic relief fitted. The work done on/ There are many special forges made. The best 
the forging machines is that of die-forging, and of| types are built of bricks, properly clamped and 
upsetting, of the classes illustrated in these articles ; | supported on legs. They are covered with a dome 





that done on the ‘‘ Bulldozer” is simple bending 


Though these machines are somewhat specialised, 
they are nevertheless used for a very miscellaneous 
selection of work. Beyond these there are other 
types a for the production of one kird of 

isitors to Enfield who have seen the 
bayonet - forging machines will understand . the 
nature of the construction of the rolls, with their 
tapering grooves. The forging rolls of the Ajax 
Company are designed to roll tapers in round, 


of bricks bound together with clamps, so that they 
can be lifted off and lowered bodily. The fire is 
built in the grate, but the brick cover forms a 
reverberatory arch over it and the work. Blast is 
supplied. Openings are left in front of the main 
frame to permit of the insertion and removal of 
work. In the Bradley forge the grates are pro- 
vided with a lever and quadrant racks for dumping 
the spent fuel on to the ground beneath. 

No special observations have. been yet made on 
the fixing of dies in hammers, which is accomplished 
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in various ways. The oldest method probably, and 
the one used more than any other to-day, is to use 
a wedge-shaped tongue in both top and bottom die, 
fitting into the tup and into the base (Fig. 643). 
This is therefore always a standard dimension, and 
clearance is left for tightening with a wedge and 
for effecting minute adjustments of top and bottom 
parts. Illustrations of these fittings may be seen 
in some of the previous articles. 

In the earlier articles of this series and in the 
last one illustrations have been given of dies, the 
halves of which are retained in their relative posi- 
tions with dowels. They are such as are employed 
in shops which do not lay themselves out for die- 
forging as a system, but only as an economical 
adjunct to the anvil work. Large numbers of such 
are in service for pieces, from which, at intervals, 
a dozen or two of identical forgings are required. 
The bottom die then lies in any convenient position 
on the anvil of the steam hammer, and no fixing up 
of dies is effected. The tup of the hammer falls on 
the top die, and the bottom one lays on the same 
anvil block, upon which miscellaneous operations 
of the smithy, drawing down, &c., are performed. 
The bottom block in Fig. 643 is cast from a standard 
pattern, and replaced as often as it becomes broken 
or its face badly worn. 

In some cases such blocks are cast to form bottom 
dies, to exchange with the standard blocks. They 
are shaped and used thus for making welds, and for 
formative and finishing processes, with or without a 
top block. In work, the upper face of which is 
flat, the tup of the hammer suffices to operate on 
that. If otherwise, then a top block may be fitted, 
with dowels to the bottom one ; or a tup may be 
substituted for the plain one, having a dovetail to 
receive a top die, or it may itself be cast as a to 
die, in which case no dowels would be required. 
Having wedged-shaped grooves to the anvil base 
below, and the tup above, there is practically no 





limit to the changes that can be rung on a common 
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hammer. Its capacities are not always fully 
realised by the men who operate it. It can 
used for preparatory operations, for finishing, and 
for cutting off at one heat, at two, or the work can 
be divided among adjacent hammers. 

Returning to our dovetailed anvil bases, these 
can be made the receptacles for smaller blocks, 
dovetailed to them, or held with set screws which 
permit of minute and mutual adjustment of top 
and bottom dies. This is convenient when the die- 
blocks themselves are made in forged steel, the 
anvil bases being of cast iron. Another reason 
sometimes is that the die-blocks are wanted at an 
angle to permit the stock bar to clear the side of 
the hammer, or to give the attendant a better view 
of his work. Then the dies and their wedges are 
set at different angles. 

In the Bradley hammers, as previously men- 
tioned, the construction is designed to permit of 
very exact adjustment of top and bottom blocks 
(Fig. 644) through a concave and convex fitting of 
the anvil-block to the hammer base, with an elastic 
backing of curved wood inserted. 

On drop-hammers generally the bottom dies are 
fitted as in Fig. 645, set, or poppet, screws passing 
through four lugs in the base, pinching the angles 
of the block, which are flattened and tapered to 
give asecure hold. The topdie has a wedge fitting. 
Small dies are, however, often fitted to the main 
block. The set-screws permit of adjustment of the 
bottom block on its base. 

Dies are sometimes hinged when the conditions 
of their separation from the work permit of it. 
Thus, many are built on the pattern of the hinged 
swages, a form suitable for the delivery of semi- 
circular and globular forgings, which clear instantly 
on the opening of the dies. The ball-heads of 
handrails are finished thus, and the shoulders on 
spindles. 

Fig. 646 illustrates the Brett central dummying 
hammer blocks, which are auxiliaries to die-forging 
hammers. The central blocks A are for broad 
forming, B for necking, and C for cutting off. The 
economy effected is that of performing the prelimi- 
nary work, and finishing pieces at one heat with 
one pair of finishing dies, instead of using prepara- 
tory roughing-down dies, with, in many cases, a 
second heat. A double-ended Brett trimming press 
(Fig. 647) is an economical adjunct which serves 
two men, and is operated by treadles. A heating 
furnace adjacent completes the modern equipment 
of the die-forger.* 

Occasional reference has been made to the re- 
moval of forgings from their dies. In some cases, 
as in loose dies, the latter are turned over by their 
handles or by tongs, to throw out the forgings. In 
others a shank or lever extension permits of their 
being lifted out readily ; in others a porter bar is 
welded on. When neither device is practicable, 
and when the shape of the forging is such that it 
would stick fast in the die, a kicker is employed, 
examples of which are shown in Figs. 648 to 651. 
The first and second are from the practice of 
Messrs. B, and S. Massey. In Fig. 648 the kicker 
is struck by a hammer ; in Fig. 649 it is actuated 
by an hydraulic cylinder. In Figs. 650 and 651 a 
hammer or the foot is used. The example shown 
in these is a flange. Ina previous example of this 
class a porter bar was shown welded on. 

Clearly an important thing to remember in 
es dies is that there are no hard-and-fast 
rules to be observed. There is scope for variation 
in design, although the ultimate results in the 
finished forging would be the same. Dies must be 
correlated to the machines available, and to the 
volume of work done. This fact should have been 
apparent from the miscellaneous examples given in 
this series ; but it is well to emphasise it. Hence 
it is not ne to illustrate stamps for every 
— piece of work when the essential formation 

as been already shown. 

A word about the allowances to be made on die- 
forgings for tooling. In well-made dies y, in. is 
ample for tooling by cutting, as in lathe, or shaper, 
&c. For small work }; in. is sufficient if the scale 
on the forgings is removed by pickling in dilute 
sulphuric acid, as it should be before using mill- 
ing cutters. Sometimes forgings are tumbled in 
barrels—like castings. If work is to be ground, a 
less allowance will suffice; a mere film, ranging 





. In our last article, when dealing with the numerous 
productions of Messrs. B. and L. Massey, we omitted to 


mention the fact that this firm also manufactures the 
Brett patent steam stamps, and ex 
opinion of their great abilities in die-forging. 


a very hig 





from 75 in. to 73g in. in many cases. This, how- 


be| ever, marks the limit within which forgings are 


turned out to size, which must be taken account 

of when grinding has to be done to precise dimen- 

sions instead of for merely good appearance. 
Another matter that affects the dimensions is the 


amount of taper given for delivery from the dies. | % 


This is essential, however well the dies are cut or 
cast, though the better the work and the shallower 
they are the less is the taper necessary. Though 
slight in amount, say from 4 deg. to 6 deg., it is 
usual to add this to the dimensions of the forgings, 
leaving them right at the smallest part. 

A wider issue yet opens out from the practice 
of die-forging, on which no remarks have yet been 
offered: that of standardisation. A short time 
since the writer received a communication from 
Messrs. Crozier, Stephens, and Co., of Newcastle- 
on-Tyne, who manufacture a large variety of 
stampings. In it they said: ‘* We are constantly 
receiving inquiries for spanners with the jaws of a 
large angle slightly different from that of our 
standard pattern, or for eye-bolts with the shank 
or the collar a little larger or smaller in diameter ; 
hand-wheels with square holes on centres, a little 
larger or smaller than our standard dies, and so 
forth. We for our part, as practical engineers, 
accustomed to the use of these things, cannot see 
any reason why our standard pattern should not 
be equally acceptable, serviceable, and reliable 
without the slightly different dimensions specified in 
the inquiry ; but we often find the customers insist 
on their own dimensions, with the consequence 
that we either have to get special dies for them— 
and of course the cost of these dies has to be made 
up in the price—or they decline to pay the price, 
and adhere to the use of hand-forged work ; but it 
seems to us there is some amount of bigotry in 
this unwillingness to have any but the exact sizes 
inquired for ; and, as we say, we are satisfied that 
if there was a little more of the spirit of compro- 
mise in regard to these matters, it would be much 
better for the customers, and we should be able to 
serve them with more general satisfaction.” 

This opens a very wide question, inasmuch as 
there are now large numbers of drop-forgings 
manufactured for the trade by firms who lay them- 
selves out exclusively for this class of work. Not 
only are there eye-bolts, hand-wheels, and spanners 
of all dimensions, but handles, hooks for cranes, 
and hoists, keys, flanges, cranks, levers, ball 
handles, die-stock centres, cramp bodies, among 
many others which are regularly made and stocked 
by firms in England and America. It should there- 
fore not be difficult to make selection from standard 
sizes of these. The tendency now is to standardise 
everything that can be so treated, and there is no 
reason why the practice should not include die- 
forgings. If half-a-dozen of the leading firms 
could come to an agreement in this matter, stan- 
dards would soon be settled, with resulting economy 
and convenience. It would be well if draughts- 
men and managers would help the idea forward by 
making selections from lists instead of making 
drawings according to their own ideas. Quicker 
delivery as well as a lower price would be insured. 
Imagine firms ordering all kinds of fanciful sec- 
tions in steel not kept in stock, or departing from 
standards for bolts and pipes. 

It is evident that the manufacture of smiths’ 
forgings, like other departments of engineers’ 
practice, is becoming very much a matter of 
machine work. The only condition which is essen- 
tial to this change is specialisation and repetition. 
Given a sufficient number of similar pieces, dies 
and die-forging machines are available in so wide a 
range of design that there is some difficulty in 
making choice therefrom. Also intermediate stages 
of manufacture can be profitably undertaken, in 
which the work of the craftsman and of the die- 
forger are jointly laid under contribution. 

As the practice of die-forging grows, the result is 
that the work of the regularly-trained smith be- 
comes displaced, and the only craftsman is the 
foreman or shop-manager, who must or should have 
had a regular training in the methods of anvil 
work, The knowledge required by the hammer- 
men need not extend beyond that of judging of 
the best heat for their work, and of the amount of 
stock required, both of which are easily acquired. 
The questions that arise in regard to direction of 
fibre in iron forgings, the best formation of dies, 
where welds should come in, and where work 


h | Should be forged solid, lie as much outside their 


province as the fitting of tools in automatic ma- 





chines are outside the control of the men or lads 
who mind them. This is what smiths’ work has 
drifted to in leading shops, arid to which it must 
come in many others in course of time, dus to the 
stress of competition. There will always be a 
volume of miscellaneous work that must be rele- 
ated to trained smiths, but it seems inevitable 
that the relative amount of this will shrink, and 
that of die-forging increase. 





MAGNETIC SEPARATORS. 

WE illustrate on page 606 a — separator, 
constructed by the British Thomson-Houston Company, 
Limited, Rugby, the construction and arrangement of 
which will easily be understood on reference to the 

erspective views, Figs. 1 and 2, and the outline view, 
Fig. Such machines find their principal field of 
usefulness in brass foundries, where it is desirable to 
remove all iron from scrap before melting. They are 
also valuable labour-savers in large machine-shops, 
and in this connection they prevent the loss of much 
valuable material by separating magnetic from non- 
magnetic turnings, filings, and chips. 
he operation of the separator will be readily un- 
derstood from the engravings. The mixture of metal 
filings, turnings, or chips, is placed in the hopper at 
the top of the separator and feeds slowly down on to 
the surface of a revolving brass drum, within which an 
electromagnet is so arranged that it retains the mag- 
netic metal on the surface of the drum until it is 
scraped off on the right-hand side of the partition and 
into the bin. The non-magnetic metal falls directly 
into the bin on the left side of the partition. The 
frame of the machine is constructed of heavy ash, 
filled and finished with oil and shellac. The parts 
are firmly bolted together and strengthened by angle- 
irons. The hopper is made of heavy sheet metal, and 
is supported at one end by a pivot, and at the other 
by two swing links. A rod connected to the hopper 
swings it back and forth, when the separator is in 
operation, so as to distribute the metal on the surface 
of the drum. An adjustable gate is provided so 
as to regulate the flow of metal from the hopper. 
The length of the swing of the oscillating me- 
chanism is adjustable. Current is supplied to the 
electromagnets within the drum through collector 
rings and carbon brushes. The flanges at the edges 
of the drum keep the metal on the surface, and during 
separation this metal is stirred by two wires supported 
from the frame and extending across in front of the 
—— surface. The brush wheel which removes 
the iron from the cylinder has radial strips of sole 
leather secured between wooden blocks, and is rotated 
in the same direction as the drum, but at a much 
higher speed. The bins into which the separated 
metals are dropped are lined with sheet iron, and are 
situated within the frame and open at opposite ends of 
the separator so as to prevent the metals from becom- 
ing mixed in handling. 

The separator is driven by a pulley mounted on the 
brush-wheel shaft, an idle pulley being also provided 
for use when the separator is driven from a line 
shaft. The drum is driven from the pulley shaft by a 
sprocket and gear chain, which is clearly shown in 
Fig. 3, and the hopper is rocked by a connecting-rod 
mechanism from a crank on the brush-wheel shaft. 
The separator has a rated capacity of 600 lb. per hour 
and a maximum capacity of about 900 lb. per hour. 
It requires 4 horse-power to drive, and the speed of 
the driving pulley is 110 revolutions per minute. The 
electro-magnet requires about 75 watts, and may be 
wound for 110, 220, or 500 volts direct-current. The 
separator operates satisfactorily with any mixture of 
magnetic and non-magnetic metals; but when the 
mixture contains a considerable quantity of oil, it may 
be necessary to run it through the separator twice. 

The floor space required is 20 in. by 48 in., and the 
height of the machine over all is 55 in., whilst it 
weighs about 7501b. The driving pulley is 12 in. in 
diameter and has a 2}-in. face, 





FOREIGN COMPETITION AND BRITISH 
ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Srr,—Having noticed Sir Richard Tangye’s letter of the 
1st inst., I beg to state that I quite agree with the views 
held forth in same ; but re the statement of surplus stock, 
should like to ask if Sir Richard Tangye is aware that the 
rule of most American toul-makers is to make twelve 
machines if they get anorder for six, and so on, accord- 
ing to a geen rate, and the surplus, if it cannot 
be got rid of in the States, is shipped to England. But 
you (may rest assured that that is not done until the 
machine has been practically refused by most of the 
progressive firms there. The system I have seen in 
vogue at several of the large tool-makers in the United 
States has been as follows, and I think British engi- 
neers would do well to copy. They first of all send 
to all customers and merchants a book-file, with index, 
and then every month or fortnight they send a photo- 
graph of all their new age on hand; these photo- 
graphs are mounted, so t they can be neatly filed 
with hardly any trouble. The receiver then indexes 
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them up, and then has a catalogue he can rely on being 
up todate. In this way the American tool-maker keeps 
his customer’s factory always up to date, and if after a 
reasonable time no inquiry for a certain machine has 
come in, he concludes that ib is only good enough 
for England, and at once ships it to where he knows it 
will be welcomed open-handed as something out of the 
ordinary ; thus gaining him a free advertisement, which 
helps to keep the market for his old-fashioned tools op2n. 
Contrast this t> the methods of British engineers. If 
they get an order, do they increase it, and give their 
customers the benefit of the increased cheapness of pro- 
duction? Do they keep their customers up to date by 

iving them the refusal of their latest Sg gamer 
ps Oh, dear, no! They could not think of suc’ 
a thing, and the consequence ia that if an English 
manufacturer wishes for a new machine, he has to 
circular twenty or thirty firms for their catalogues 
in order to find out what the latest is; and very often, 
rather than give British engineers a chance, he writes 
an American firm, and then gets the latest in his trade 
put before him, And how often does a manufacturer go 
on in the old jog-trot way, because he has not had any 
eens tyr 2 machines that would be useful to him 
brought to his notice? for ib is next to impossible for 
him to any | his shops up to the United States prac- 
tice unless he is ab once advised of any new device 
that would save him money; and very rarely does a 
manufacturer care to write every month for fresh cata- 
logues. Is it any wonder that we, as a nation, are giving 
way to Cousin Jonathan when we consider the increased 
facilities his manufacturers have to keep their works 
always modern? Another facility they have I should 
like to point out is—namely, that most American engi- 
neers take their old machines in part exchange; and, 
it is whispered, do them up (new bearings, &c.), and ship 
them over here ; for very rarely does a machine in an up- 
to-date shop have more than twelve or eighteen months’ 
wear, and by circularing English firms get rid of it ata 
remunerative figure, and, what they value also, a recom- 
mendation for being up to date, Thus does an American 
manufacturer keep his works modernised at a figure which 
English manufacturers would ridiculeasinadequate. While 
on this subject I beg to state that I should like to see a 
more frequent use of private codes, for at present a mer- 
chant cannot very well show his catalogues to a client 
because of the price being thereon. Now, if they were to 
use a word, say, 

speculator 
1234567890 


in place of figures, ib would be a great advantage both 
to manufacturers and merchants, for the price could be 
varied to suit requirement of account, &c. 
Trusting, &c., I remain, 
CHARLES BADDELEY, 
Consulting Engineer, Birmingham. 





DESIGN OF OPEN-WEB STEEL GIRDERS. 
To THE Eprror oF ENGINEERING. 

Srr,—In reference to the question of the open bottom 
boom being used in preference to the trough section, I 
think the latter will be found more economical in regard 
Pc number of holes and rivets (see sketch sections 

ow). 





22 holes Brows cf rivels 
# Inch 


30 holas 10 rows of rwets 
Scale 


Iu the trough section, however, the rivets for attach- 
ment of the struts and ties would have to be added. 
Yours obediently, 
May 1, 1902. E. R. W. 








THE BUCKTON TESTING MACHINE. 
To THE Eprror or ENGINEERING. 

S1r,—In your issue of January 17, page 91, I noted a 
letter signed ‘‘ Joshua Buckton and Co., Limited,” in 
which they refer to an advertisement published in your 
issue of December 20, containing a statement on the 
relative merits of the Buckton and Riehle machines. 

I wish to state that the words used in the advertise- 
ment were contained in a reporb made by me at the 
request of the Queensland Government, that Messrs. 
Riehle Brothers had no authority whatever from me to 
publish it as an advertisement, and that I am very sorry 
that they have done so, more especially as it only states 
® portion of the facts expressed in my report, and taken 
4s it stands is somewhat misleading. 

Messrs. J. Buckton, however, state that my ex- 
perience with their machines is confined to the one they 
made for my laboratory upwards of nine years ago, and 
that I have had no experience with their recent hori- 
zontal machines. 

In reply to this, I wish to state that Messrs. J. Buckton 
are under a misapprehension, as I am quite familiar with 
their machines, and recommended Professor Scott, of 
Christchurch, New Zealand, to obtain the one now in 
his laboratory, and I am quite satisfied with the result in 
every respect. I have also seen several of the Buckton 
horizontal and vertical machines during my visit to 


the well-known types of testing machines made by 
American and European makers. 

I do not wish to enter into a controversy on this subject, 
but in to the statement contained in Messrs. J. 
Buckton’s letter that they have specially designed ma- 
chines to ¢es¢ 100 pieces in an hour (I presume that they 
refer to tension tests), I consider the word “‘ break” would 
be more appropriate. 

I remain, Sir, yours faithfully, 
W. H. Warren, 
Challis Professor of Engineering. 
P. N. Russell Laboratory, the University of Sydnay, 
April 1, 190 





BURSTING CHARGES. 
To THE Eprror oF ENGINEERING. 

Sir,—Io Enocingerine of the 2nd inst., page 565, 
headed ‘* Bursting Charges,” you say : 

““No one at that time (1887) could account for the 
remarkable results, and it was assumed that the picric 
acid must have been se} off by the explosion of the adja- 
cent high explosives.” 

In the interest of truth and justice I request ye kindly 
to give publicity to the enclosed leaflet, which, I truss, 
will convince your readers that picric acid as ‘‘ a powerful 
explosive, when fired by a detonator,” was well known to 
me prior to 1887, and that this knowledge was duly com- 
municated to others (e.g., to M. Turpin, prior to 1885, and 
to Her Majesty’s Inspectors of Explosives at the Home 
Office, prior to 1887)—viz., by my publications of 1871 
and 1873. 

I am, Sir, yours faithfully, 
H. SPRENGEL. 

Savile Club, 107, Piccadilly, W., May 6, 1902. 


The statement enclosed by Dr. Sprengel is as follows : 
64, Denbigh-street, 8. W. 
Ma; 1890, 


y 5, . 

Dear Sir Frederick,— Having had the advantage of Dr. Dupré's 
friendly advice, I now beg to send you the simple statement, 
accompanied by all the documentary evidence at my disposal, for 
which you were good enough to ask in your note of the 29th ult. 

Yours very truly and respectfully, 


H. SPRENGEL. 
Sir F. Abel, C B., F.R.S., &c., 
President of Government Committee on Explosives. ; 
SimpLe STATEMENT. 

Picric acid, ‘‘as a powerful explosive when fired by a deto- 
nator,” was discovered and used by me early in 1871. 
patented this substance in England in conjunction with a number 
of other explosive agents. 

As this rong od (second edition) is, unfortunately, out of print 
and now older than fourteen years, I am unable to procure and 
enclose acopy. Be it mentioned, however, that in the complete 
specification of this patent, No. 2642, of October 5, 1871, I say, 
page 5, lines 5 to8: 

“ This invention relates to the preparation and use of explosive 
compounds, and is partly based on the principle of keeping sepa- 
rate the ‘ oxydising’ from the ‘combustible’ agent until such 
timeas the effect of their chemical binati quired.” 

Picric acid, being neither an oxidising nor a combustible agent, 
but partaking of the character of both, already combined—viz., a 
complete explosive by itself—I separated it from the rest of the 
substances mentioned in the patent, and placed it alone in a 
a _ page 6, lines 17 and 18, thus: ‘I alsoemploy 
picric acid.” 

August, 1873, I published a paper in explanation of this patent 
in the Journal of the Chemical Society of London, of which paper 
Iam able to enclose a copy. There I say, page 10 (marked in 


red) : 

‘** Be it noticed here that picric acid alone contains a sufficient 
amount of available oxygen to render it, without the help of 
foreign oxydisers, a powerful explosive, when fired by a detonator. 
Its explosion is almost unaccompanied by smoke.” 

(In other words: It is almost completely gasified by detona- 
tion in spite of its excess of carbon, necessitating, as was obvious 
to every F.C.S., the formation of carbonic oxide. See my table 
and analysis, pages & and 7.) 

A copy of both this patent and paper I sent to M. Eugéne 
Turpin, of Paris, February 9, 1884. ‘Twelve months later this 
gentleman patented* my statements of 1871 and 1873, respectio; 
picric acid, without mentioning the source of his information ; an 
that in spite of the sharp reprimand which he had previously 
received from Sir F. Abel for having brought out, as his own, 
another invertion sf mine with much flourish of trumpets. (See 
my enclosed pamphlet,t pages 17 to 26.) 

Finally, it may be recorded that the jirst picric acid shot was 
fired by me early in March, 1871, at Faversham, in Kent, forming 
—_ of a pe of work which want of encouragement and the 

ostility of gunpowder makers obliged me to put aside. 
London, May 5, 1890. 





H. SPRENGEL. 








* Brevet No. 167,512 of February 7, 1885. 

t‘*The Hell-Gate Explosion, near New York, and so-called 
*Rackarock,’ with a few words on so-called ‘ Panclastite,’” by 
H. Sprengel. London: E. and F. N. Spon, 1886. 





DUSSELDORF INTERNATIONAL NAVIGA- 
TION CONGRESS, 1902. 
To THE Eprrork oF ENGINZERING. 

Str,—Those of your readers who take an interest in 
waterways and maritime works may like to be informed 
that the programme'of the Ninth International Naviga- 
tion Congress, to be held at Diisseldorf from June 29 to 
July 5 this year, has just been issued by the organising 
comniittee in Berlin. The programme contains a list of 
the reports on the various questions to be submitted for 
discussion at the Congress, in the two sections of i 
and ocean navigation respectively, together with several 
communications to presented, dealing with cognate 
subjects, which will be considered by the sections if time 
permits. Visits have also been arranged, during the 
Congress, to Ruhrort or Elberfeld; on July 5 to the 
Dortmund - Ems Canal, Krupp’s Works at Essen, or 
works at Remschied and Miingsten; and on the follow- 
ing days to the Kaiser Wilhelm Canal, and either Liibeck 


on the six questions to be discussed at the Congress will 
be published in German, English, and French ; but the 
numerous communications will be printed only in the 
language in which they are written. 

The subscription for membership of the Comes is 
20 marks (17); and copies of the programme and other 
information about the can be obtained from the 
Gen Secretary, Herr eimer Baurath Sympher, 
Wilhelmstrasse 80, Berlin, W. 66. ; 

I remain, Sir, — faithfully. 
L. F. Vernon Hazcovrt. 

6, Queen Anne’s Gate, Westminster, S.W., 

May 2, 1902. t 





NEGATIVE SLIP. 
To THE Eprror or ENGINEERING. 

Str,—In explanation of negative slip, I me that 
‘Perplexed ” is aware that all ships have a “ wake”—i.c., 
a following current due to the drag of the hull ; ib is this 
wake which causes the phenomena of “‘ ive slip.” 
In a broad-sterned vessel, such as the old line-of-battle- 
ships and — —- cf which were converted to screw 
ships, circa 1840-55, the presence of negative slip was 
frequent, and in tests male of these ships it will be found 
entered as “apparent slip,” and another entry is given 
for ‘‘real slip.” Now let ‘‘ Perplexed” imagine a ship 
which when running at 16 knots has a dollowaae wake of 
3 knots, and is fitted with a propeller of 20 fb. pitch, 
driven at 76 revolutions per minute. The speed of the 


screw apparently should be 20. 15 00 = 15 knots, thus 


showing a negative slip of about 6 per cent. But the 
speed of the screw through the ‘‘ wake” is only 13 knots, 
and there is a real slip of over 13 per cent. Where 
negative slip exists, the pressure on the screw blades is 
greater than under normal circumstances owing to the 
vis viva of the moving wake. 

Tue Bocry Man. 





To THE KDITOR OF KNGINEERING, 

Srr,—I desire to pub forward my view of this subject, 
not in contra to those of your correspondents, but with 
the object of solving the problem. | 

Generally the screw-propeller is regarded as driving in 
a solid ly ; this is not the case—if ib were so, there 
would be no negative slip, and the whole of the power 
would be expended in thrust ; the action of the propeller 
in the water is that of thrusting from the positive side 
and drawing to the negative side, and it is the practical 
elimination of this cavi force that is to be aimed at, as the 

eater the speed of the peaee the greater the cavi. 
The following diagram will explain the action of the pro- 





peller. The thrust flow being shown by solid lines, and 
the cavi flow by dotted line, taking up the wake flow at 
the boss and along the negative side of the blade to its 
tip, whence it leaves with a flow forward. 

Given a steamer in dock or still clear water, with the 

ropeller just covered, the forward drive of the cavi will 
sae wean on starting the propeller by the movement of 
the water on the starboard quarter; this can be better 
seen from a point of observation outside the vessel, as the 
dock wall. 
Many attempts to overcome the cavi force have been 
made, but so far not'to any great extent successful. With 
the use of the turbo-motor it has been found n to 
use multiple ecrews on the same shaft; but this is only 
palliative in so far as it reduces the peripheral velocity 
of the screw. : 
At Douglas there are three small double-ended twin- 
screw boats (Shamrock, Thistle, and Rose), one of which 
has ribbon screws, and although they do nob — to 
offer the same surface, are quite as effective as the ordi- 
nary screw. It would seem that this is the line in which 
improvement may be looked for. 


Yours faithfully, 
Liverpool, May 5, 1902. W. H. Apamson. 





MANCHESTER AND THE MipLanps.—A new Midland 
line from New Mills to Cheadle Heath was opened for 
goods traffic on Thursday. The line is a new ae 
route from Manchester to the Midland main line at New 
Mills, and it will secure a great saving of time in con- 
nection with Manchester, Derby, and London traffic, 
A new branch from the line to Liverpool and Sheffield is 
also completed. 





Tue MANAGEMENT OF SteaAM Borters.—Mr. E. G. 
Hillier, the chief engineer of the National Boiler and 
General Insurance Company, Limited, Manchester, has 
issued a third edition of his ‘‘ Instructions respecting 
the hate Treatment, and Attendance of Steam 
Boilers.” is is a valuable book, and should be in the 
hands of all steam users, particularly of those who do 
not retain the service of a skilled my eye supervise 
their machinery. Indeed, there are few engi who 





or Hamburg. 





England in 1900, and have used and seen examples of all 





The reports drawn up by engineers of different countries 


could not learn something from its pages. The price is 
one chilling. 
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THE MANUFACTURE OF GUN-COTTON CHARGES. 


Fia. 1. 


Tue New Explosives Company, Limited, of Stow- 
market, have recently introduced a new method of 
compressing gun-cotton for charges of locomotive tor- 
pedoes, shells, submarine mines, &c. By this system 
it is possible to produce charges of gun-cotton me- 
chanically true, and having uniform density through- 
out the block. The density depends upon the 
percentage of moisture, the amount of which can 
not only be accurately determined, but is uniformly 
distributed throughout the mass, even in blocks 
of largest size. In this way the charge for each 
warhead of an 18-in. Whitehead torpedo can be 
compressed in one block. This, of course, is a new 
departure, as hitherto large charges have been built 
up of smaller parts. Up to the present the practice 
has been to make blocks of no greater thickness than 
2 in., or of greater weight than 8 Ib. or 9 Ib. 

In our illustration (Fig. 1) we show, for the sake of 
comparison, a torpedo charge for an 18-in. Whitehead 
torpedo opened out. This will illustrate the method of 
—! gun-cotton blocks hitherto practised. 

Through the courtesy of the New Explosives Com- 
pany we recently had an opportunity of seeing their 
machinery in operation, bt we will now describe 
the process of manufacture. It may be said, briefly, 
that the new features introduced are, first, the ae 
ing up of gun-cotton pulp.in such a manner that 
air is completely expelled from the mass, which is 
worked together so as to produce a strong and homo- 
geneous block. Secondly, large masses of gun-cotton 
can be compressed owing to certain safety devices 
which have been introduced into the hydraulic machi- 
nery, and which will be presently described. 

Oar illustration (Fig. 5 on the present page) gives 
an elevation, partly in section, of the apparatus used 
in the first process, it being understood that the guan- 
cotton pulp has been already prepared in the usual 
way. When it is afterwards pressed to form the 
charge, if air is not removed, the cavities in which it 
rests are naturally made smaller by pressure ; but 
when the pressure is removed, they expand again, 
—— the block spongy or laminated. The conse- 
quence of this is that detonation is often not complete 
when the charge is fired. To get over this difficulty, 
the guncotton pulp is introducea into a vertical cylin- 
drical vessel. Descending into this is a vertical shaft, 
as shown, at the extremity of which is a screw similar 
to a marine propeller. ere are also certain projec- 
tions which are known as agitators. The latter are 
attached toa sleeve which surrounds the vertical shaft, 
and they are therefore free to rotate independently. 
The motions are obtained by belts and pulleys in a 
manner clearly shown in the illustration. In addition 
to the rotatory motion of the propeller, it is also given 
@ reciprocating movement by means of a lever situated 
above the belts on the pulleys. The lever is caused to 
reciprocate by means of the cam, which is fixed to the 
revolving shaft that actuates it. The whole of these 
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three motions are obtained by means of friction gear, 
as indicated in Fig. 2, The cylinder containing the 
pulp is placed on a table, which rises and falls as 
may be desired. The method of operation is as 
follows: Pulp in a very liquid state is admitted into 
the perforated cylinder, and the machine is set to 
work. As the screw revolves, and rises and falls at 
the same time, it presses and beats the pulp. Water 
drains away through the perforations in the cylinders, 
and carries air with it, the action being very similar 
to that of squeezing a sponge. The perforations are, 
of course, fine, so that the gun-cotton does not pass 
away with the water. The fibres of gun-cotton by 
this process are uniformly placed into position, so 
that the hydraulic pressure does not exert undue 
pressure upon any particular part, on account of either 
air or uneven masses of gun-cotton. The moulded gun- 
cotton blocks vary according to the size of the torpedo, 
mine, or shell to be manufactured ; it is therefore 
necessary for the cylinder containing the moulded 
charge to be on a table with perpendicular travel. 
As the charge forms, the table slowly leaves the 
revolving screw ; nevertheless the same pressure and 
even distribution of the pulp is preserved throughout 
its entire length. When forming an 18-in. Whitehead 
torpedo a moulded charge of about 9 ft. long is required. 
Latterly there have been some alterations in the form 
of the cylinder, which is now made of perforated sheet- 
metal, and is contained in an outer cylindrical casing. 
The water flows into the annular space between the 
casing and the cylinder, and runs over at the top, 
carrying the air with it. 

Once started, the operations have to bs continuous, 
Should a break occur in the operations, say, through 
the failure of a belt, or from avy accident of that 
nature, and the working were started again, there 
would be a plane of cleavage in the gun-cotton block. 
This would be likely to cause it to break at that part. 
In the event, therefore, of any ac:ident happening, 
and the machinery stopping, the pulp has to be re- 
turned to the factory and worked up again. 

We will now describe the new press by which these 
large charges are formed, and which is_ illus- 
trated in Figs. 3 to 12 on pages 611 and 614. The 
mass of gun-cotton is placed in a perforated container, 





which is shown in longitudinal section in Fig. 9, and 
in cross-section in Fig. 10. This container is carried 
by means of rings in an outer holder, there being 
between the two a space into which water under pres- 
sure can be introduced through a pipe (shown), to pre- 
vent the gun-cotton entering the perforations, and 
also to act as a lubricant when the mass has to be 
forced out of the container and into the mould or die, 
shown in Figs. 7 and 8, in which it is finally pressed 
into acharge for torpedo or shell as may be required. 
The container, with the gun-cotton iu it, is placed 
on a cradle or support, which is fixed at an angle 
to the centre line of the press, as shown in Figs. 3 
and 4, It is now required to transfer the mass of gun- 
cotton from the container to the mould or die of the 
press. For this purpose the mould is mounted on a 
carriage, which in turn rests on aswivelling device and 
ball bearings. The latter are carried in a block movable 
on slides, and the mould can thus be turned so that it 
isin line with the fixed support, on which the container 
is placed. This is the position shown in Fig. 3. The 
container and the mould being coaxial, an hydraulic 
ram, situated at the back of the container, will 
be able to push the charge from the latter into the 
mould. The latter are illustrated in Figs. 7 and 8; 
the former being a longitudinal section, and the latter 
a cross-section on the line B. It has an inner lining, 
divided longitudinally into two or three pieces. Out- 
side this is a thicker jacket, which is also divided 
longitudinally, but into a ter number of parts ; 
and beyond this, again, is the still thicker outer 
casing, which is wound with wire, as shown, to give 
it additional strength. The interior surface of the 
outer casing and the adjacent exterior surface of the 
jacket are conical, so that when the pieces of the 
jacket are moved endwise the pieces of the lining are 
wedged together so as to form tight joints. There 
are perforations in the lining and jacket, as shown in 
Figs. 7 and 8, and these open into pana formed as 
annular channels between the jacket and the outer 
casing. These are provided so that water may readily 
escape from the charge during the process of compres- 
sion. These passages are all connected together by 
lateral openings, shown in Fig. 8. These openings in 
turn communicate with a pipe leading into a tank ; 











May 9, 1902. | 


ENGINEERING. 





611 








THE MANUFACTURE OF GUN-COTTON 


CHARGES. 






















































































































































































5 
Fig.5 ee 
A 
"aie, 
of \ 
{ “ Seated Ph a 
NI ‘ - 
a a Ni . Be 
a a INS \e 
~ = 
sor a s 
or ™ , ‘ 
a Z * a 7 
' 
H “ f. ca 4 
ul e “A Ry “ - 
: i - 2 \ ¥ ce 
' Pi : ce) ! y va ‘ 
Ne ee 5 {7 
y - 
' ~~ \, ial 
by , T 
—, Ps > std ] ri 
* -. ae 
“ ~ ‘ es ee 
4 \ ia 4 
“ of - 
Y A 4 i J 
y 
i 7 a ! 
a ii 
y 4 
Pa yo 
7 nam 
- yf 
y “ 
A “ 
al ‘af 
a Pe 
ys r 
- 
a 
r 
ae 
+ 
a 
i 
P 
7300.€, 






Y 






























Y a 
YUN e ne 3 ms 
PS 


YA Ui; 















ait WA: =Y, 











Wh Udie le We 


UN NGL 
AWN 










SS 














ESSA AAA ASSIS SASS SSNS 
















Y) Pz 





Wi 



















ES 


7900.6. 


the arrangement being such that if the charge should 
expand when pressure is released, water will flow back 
to be absorbed, instead of air being drawn in. 

The mass of gun-cotton having been pushed into the 
mould by the ram at the back of the container support, 
the mould is turned with its carriage so as to be in 
line with the two rams of the press, there being one 
at each end, as shown in Fig. 4. The end of the 
jacket and lining are slightly projecting, and rest 
against the head of the ram which is at the end of the 
press at which the charge was introduced—that is, 
the end furthest from the spectator in Fig. 3; whilst 
the end of the outer casing rests against an annular 
ring carried on the head or face-plate of the same ram. 
The ram at the opposite end is caused to advance, and 
the other ram also pushes the mould towards it, the 
carriage on which the mould is supported sliding for 
the pu’ This presses the mass of gun-cotton in 
The near ram 


the mould to the desired extent. 








ES 505A DIINO DODS ODDIE UINNN 
+ emer tere ee ume sdaddlddddddddddéddddsdd GU, 
















“iy 
RSs 


<> 
I> 
RZ 











(Fig. 3) is then withdrawn, and an annular head is 
attached which bears only against the end of the 
casing. The ram at the narrow end of the wedges has 
an annular groove upon the face-plate, which enables 
this ram to exert pressure against the pressing cylinder 
with the safety-head ram against the gun-cottoncharge, 
without moving the wedges. When the wedges are 
to be releaeed, a ring is put inside this annular groove ; 
this enables a longitudinal displacement of the 
wedges of about 2 in. to be effected, when all 
is loose, and the face-plate is flush with the face 
of the pressing cylinder. The rams are now 
withdrawn, and the mould is again swivelled so 
as to be in the same position as when the charge was 
being inserted—that is, in line with the sideram. The 
latter then comes into play again and pushes the 
charge out of the mould on to the cradle provided 
for the purpose, and shown in Fig. 4. In Fig. 3 is 
shown, slung in the hydraulic crane, a block of gun- 
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cotton which will form the charge for a Whitehead 





— 
Je must now make reference to an important 
feature in the press which contributes very largely to 
the eafety of the process. In pressing the gun-cotton 
in a cylinder or mould there is a chance that a portion 
of the material may be trapped between the ram-head 
and the side of the mould. Being subject to great 
ressure, it might become dry, and in such a case the 
eat from friction might lead to an explosion, which 
would doubtless cause great damege, and possibly 
loss of life. To meet this danger the ram-head is 
formed as in Figs. 11 and 12, which are a sectional 
view and an outside elevation, There is a spiral 
groove, having perforations at the bottom. ater 
at pressure passes into the chamber formed in 
the head, as shown in Fig. 11, and is forced 
out into the groove. Water also passes through 
holes in the sides of the end disc or face of 
the ram, as shown in Fig. 12; and there are other 
apertures through which water is forced out at the 
face itself, as shown in Fig. 11. The high-pressure 
water in the helical groove tends to prevent particles 
of gun-cotton from getting between the sides of the 


ram-head and the walls of the mould or cylinders ; or 
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if any should get past the outer disc, it is retained in 
the groove, where it is well drenched with water and 
thus rendered harmless. The water also acts as a 
lubricant for the ram. The holes in the face likewise 
keep the gun-cotton wetted, ‘and prevent pieces 
sticking to the face-plate. : 

There are, it will be seen, several advantages in 
thus forming shell charges or torpedo charges in one 
block on this process. In the first place, owing to 
the expulsion of air in the process of formation, as 
already described, the hydraulic pressure in forming 
the charge can be considerably less than in the old 
method, although blocks of so much greater size are 
made. Nos is wasted as with built-up charges, 
the saving in this respect affording about 15 per 
cent. more gun-cotton than under the old method. 
A strong metallic case is not needed, as the charge 
will keep together of itself. An envelope of thin 
waterproof material is sufficient for the purpose. 
The uniform density of charges secured by the process 
gives more complete detonation of the entire mass; 
and the presence of a uniform amount of moisture adds 
to this quality. It is also found that the process 
of manufacture is so much under control that 
theoretical density may be obtained, and any re- 
quired amount of moisture can be left in the charge 
over the theoretical maximum corresponding to 
the density. Another advantage is, that when a 
number of, similar charges with conoidal or other 
shaped ends have to be made, they can be produced 
exactly in duplicate, without the necessity of turning 
the charge in the lathe. The advantages generally 
in this respect are very great. 

The company have conducted numerous experiments 
in firing gun-cotton built up in discs as a bursting 
charge for shells, and in other situations. As no zinc 
case is necessary to contain the charge, it can be placed 
naked direct into the cavity of the shell, This enables 
quite 20 per cent. more gun-cotton to be got into the 
same-sized cavity. The block also is so shaped that it 
forms a perfect fit to the shell cavity, and when the 
fuse is screwed home, it is so tightly secured that 
neither the shock of discharge nor the centrifugal 
action set uy» by the shell in flight can remove it or 
disturb its position. A point of advantage in regard 
to torpedoes occurs in the greater stability that is 
secured by the new method, If, in these weapons, 
anything happens to alter the determined centre of 
gravity, the accuracy of flight and aim cannot be relied 
upon. It is stated that the method of charging war- 
heads by means of built-up charges frequently destroys 
their efficiency. Although a charge may be accurately 


balanced at the time of loading, the play that takes| p 


place between the large number of discs, or segments, 
often shifts the centre of gravity. This, of course, does 
not occcur with a solid charge, supposing it to be well 
shaped and accurately fitted. In the case of tor- 

oes it has been found that even more than 20 per 
cent. of additional gun-cotton can be got into the 
warhead when a solid charge is used, as compared to 
the built-up charge. The gun-cotton used for these 
charges is made at the company’s works at Stow- 
market, and is prepared with the usual materials in 
the ordinary way. It may be stated that should it be 
desirable to adopt the new form of solid charges the 
old stock need not be thrown away, as it can be worked 
up and pressed again by the new process. The same 
system may naturally be used for making large solid 
blocks of gun-cotton for submarine mines and other 
purposes for which this explosive is employed in 
naval and military operations. 

The press which we saw in operation on our visit to 
Stowmarket will take blocks of 30 in. in diameter 
up to 3ft. 6in, long. It is stated also that ia the 
cost of manufacture by the new process there is a 
saving of quite 25 per cent. Gun-cotton has been 
compressed in this way to as high a specific gravity 
as 1.523, the hitherto technical limit being 1.4. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Pig-Iron Market.—The market was very idle 
on Thursday forenoon, only some 4000 or 5000 tons 
changing hands, which were dealt in at steady prices. 
Scotch warrants were quoted practically unchanged. In 
the afternoon, the market firmed up, and about 6000 
tons were done at better prices. Scotch warrants closed 
2d. per ton up on the day at 653s. 5d. per ton cash, with 
buyers, while Cleveland closed 1}d. per ton up at 483. 44d. 
cash buyers. Cumberland hematite iron, after being 
done at 60s. per ton 18 days, left off at 593, 11d. 
cash buyers, and the settlement prices were: Scotch, 
53s. 44d.; Cleveland, 483. 3d.; hematite iron, 60s. per 
ton. On Friday forenoon the market was very idle, only 
2000 tons of Oleveland and 500 tons of tch iron 
being dealt in. The former opened at best price, 
48s. 4}d. per ton cash, and hardened to 483. 5d. 
leaving off at 483. 4d. cash buyers. Scotch warrants 
were a turn harder at 53s. 6$d. cash per ton buyers. 


Hematite iron was quoted 1d. per ton down at 59s. 11d. 
per ton cash sellers. Business was done in the afternoon 
and limited to 2000 tons of Cleveland, which left off 

on the day at 48s. 43d. 
buyers over, Scotch 


cash ay ton, with 


warrants were quoted at 533. 64d. 





cash buyers. Cumberland hematite iron was quoted 1d. 
per ton down at 593. 11d. per ton sellers. Business in 
the afternoon was limited to 2000 tons of Clevelani, 
which left off unchanged for the day at 483. 44d. per ton 
cash, with buyers over. Scotch warrants were quoted 
ab 533. 64d. per ton cash buyers, and hematite iron 
at 593. 1ld. per ton cash sellers. The settlement 
prices were: 533. 74d., 483. 44d., and 593. 104d. per 
ton. There was no market held on Monday, that 
being the Scotch spring holiday, and when business 
was resumed on Tuesday the turnover was very limited 
—about 5000 tons—and the tone was flat. Scotch 
and Cleveland each dropped 4d. per ton from Fri- 
day. About 8000 tons changed hands in the after- 
noon, and Scotch closed a oo ton down on the day, 
and Cleveland remained steady at the forenoon quota- 
tions, and the settlement prices were: 533. 3d., 48s., 
59s. 9d. per ton, The market was idle this forenoon, 
af about 5000 tons being dealt in. Scotch was steady, 
and Cleveland declined 3d. per ton at 478. 9d. At 
the afternoon market prices were flat, and they closed 
a shade above the lowest. About 4000 tons changed 


hands, and the settlements were 523. 104d., 47s. 103d., |. 


and 59s. 9d. ond ton. The following are the quotations 
for makers’ No. 1 iron: Clyde, 66s.; Calder and Gart- 
sherrie, 663. 6d.; Langloan, 703.; Coltness, 703s. 6d.; Sum- 
merlee, 71s.—the foregoing all shipped at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 66s. 6d.; Shotts (shipped 
at Leith) 70s. 6d.; Carron (shipped at Grangemouth), 683. 
perton. No progress has been made during the past week 
in the further upward movement which many people ex- 
pect to be the result on the pig-iron markets here of 
America’s extraordinary and unparalleled activity. Per- 
haps the lethargy in home markets and the pronounced 
weakness of Continental markets, although the latter are 
freed from ‘‘ forced sales” prices, may account to some 
extent for the want of speculation or investment on the 
part of the public, which is getting painfully apparent. 
Or it may be that the continued importation of Dominion 
and Russian pig iron into this country is making buyers 
timid; at any rate, the dulness is there. Steadiness, 
however, may be said to have characterised warrant 
markets during the week—Scotch warrants opening at 
533. 74d.; Middlesbrough at 483. 6d.; and West Coast 
hematiteiron, with almostno transactions passing, clozed on 
Tuesday at 59a. 9d. per ton. The number of blast-furnaces 
in operation in Scotland is 85 against 84 last week, and 76 
for the same time in May of last year. The stock of pig 
iron in Messrs. Connal and Co.’s pig-iron warrant stores 
stood yesterday afternoon at 53,039 tons, as compared 
with 53,111 tons yesterday week, thus showing for the 
past week a reduction amounting for the week to 72 tons. 


Finished Iron and Steel.—In the steel market the ten- 
dency is weaker, and it is asserted by merchants that less 
than 5/. 153. has been taken for ship-plates, although that 
statement has been denied by the makers. A strange 
feature of the market is that pig iron is still steady. 
usiness is very quiet in the iron trade, and specifications 
are scarce. Notwithstanding that the makers are all 
adhering to the association prices. Both Scotch and 
East Coast hematite iron are rather firmer, with sales 
reported at 62s, and 583. per ton, delivered at the steel 
works. 'The prices have again been advanced in America, 
and full prices are paid. 

of Ammonia.—The shipments of sulphate of 
ammonia reported for the last week amounted to 2498 
tons, making the total up to 61,266 tons, being an increase 
over last year’s shipments of 11,183 tons. The market is 
now very firm, even at 12/. 53. per ton. Last week’s 
shipments at Leith amounted to 1201 tons. 


The Turbine System.—Several officials of the German 
Navy paid a visit to Greenock last week, and made an 
inspection of the King Edward. The steamer was taken 
out of the harbour, and ran for several hours on the 
Firth of Clyde. 


Iron Fencing for Lord Kitchener ; Erratum.—In our 
last week’s issue it was stated that a part of the contract 
for over 100 miles of fencing had n sublet by the 
pri contractors to several other firms, among whom 
were Messrs. A. and J. Main and Co., Limited. Weare 
now informed that Messrs. Main received their order 
direct from the War Office, and that it was nota sub- 
contract. Messrs. Main and Co. are in the front rank 
of the trade, and are too well-known to be passed over in 
the distribution of such orders by the Government. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday’s weekly market 
here was only moderately attended, a decidedly dull 
— was noticeable, and few transactions were re- 
corded. Such, however, was not at all ae after 
the rather brisk business of a little while ago. Buyers, 
having satisfied their wants for the time being, were very 
backward, and the reduction in quotations for certain 
descriptions of pig did not tempt them to purchase. 
No. 3. g.m.b. Cleveland pig iron was offered for sale at 
48s. 3d. for prompt f.0.b. delivery, but buyers were not 
disposed to pay even that re. No, 1 Cleveland iron 
was also cheaper. No difficulty would have been experi- 
enced in placing orders for that quality at 49s. 9d. The 
commoner Smeg eo of Clev d _ were a— 
in price, oO. oundry was 47s. -3 grey forge, 
47s. 3d.; mottled, 463, 9d.; and white, 463. 3d. East Coasp 
hematite pig was md well inquired for, but mixed 
numbers were reduced by lid. per ton, there being offers 
to sell at 56s. 104d. for early delivery. Prices of No. 1 
and No, 4 hematite were unaltered, the former being 
57s. 6d., and the latter 55s. Spanish ore was somewhat 





easier, but sellers were very reluctant to reduce their 
rates, and most of them asked 15s. 9d. ex-ship Tees for 
rubio. To-day the market was weaker. Sellers were in. 
clined to adhere to yesterday’s rates, but buyers were 
nob — to pay them. Abt the close of the market 
No. 3 Cleveland pig was said to have been bought at 
483. for prompt f.o.b. delivery, and other qualities had 
a downward tendency. 


Manufactured Iron and Steel.—There are few new fea- 
tures in the manufactured iron and steel industries. Pro- 
ducers of most descriptions are pretty well off for work, 
and are firm in their quotations, but new orders are not 
plentiful. A large quantity of railway material is being 
turned out, and prices of rails and sleepers are very 
strong. The following are the market rates: Common 
iron bars, 6/.; best bars, 67. 103. ; iron ship-plates and 
iron ship- angles, each 61, 23. 6d.; steel = - plates, 
5l. 15s.; and steel ship-angles, 57. 12s. 6d.—all less the 
customary 24 per cent. discount for cash. Heavy sections 
of steel rails are 5/. 10s., and steel sleepers, 67. 7s. 6d.— 
both net at works. 


Coal and Coke.—Fael is fairly steady, but the demand 
is not so good for coal as it often is at this season of the 
year. Bunkers vary a good deal in price. Gas-coal is, 
of course, weak. More inquiries are reported for coke, 
and sellers thereof are taking a firmer stand than for 
some little time past. The supply, however, is still 
plentiful, and it is only where consumers need imme- 
diate delivery that high prices are obtained. Average 
blast-furnace qualities have been sold at 153. 3d. delivered 
here, and some firms ask as much as 15s. 6d., but for for- 
ward delivery orders would readily be accepted at 15s, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Parkgate Iron and Steel Works.—An interesting 
engineeriug feat has recently been accomplished at the 
works of the Parkgate Iron and Steel Company, Limited. 
The directors are carrying out an extensive scheme for 
modernising their plant. This includes the handling of 
molten steel and ingots by overhead electric cranes, and 
to make space for these it was found necessary to raise 
the roofs 15 ft. above their original position. It was 
determined to do this en bloc, and hydraulic lifting appa- 
ratus was designed for the purpose. After a preliminary 
trial of the apparatus, the lift was commenced in 
earnest on Sunday, April 27, and in six hours the roof 
was placed in ita new position. Two roofs of 60 ft. s 
were elevated, and the process was accomplished without 
interrupting the ordinary work and without the slightest 
damage to the roof. In the next lift three roofs, of 60 ft, 
span each, will be dealt with simultaneously. Messrs. 
Markham and Co., of Chesterfield, are making for the 
company some crane track girders of 60-ft. span by about 
5 ft. deep, to carry a load of 70 tons, exclusive of the 
weight of the cranes. The Parkgate Company has rolled 
web and boom plates for ead. peg in single lengths 
of 60 f{t., and has thereby secured the advantage of having 
— of 60-ft. span in one piece, without joints or splice 
plates. 


Fatal Accident to a Sheffield Manufacturer.—On 
Wednesday, April 30, Mr. Amos Acaster, of the firm 
of A. J. Acaster and Co., engineers and machinists, of 
Princess Works, Sheffield, met with a fatal accident. He 
was superintending the — in of a new boiler when 
the rE flew out and struck him with 6 force on 
the head and upper part of the body. The boiler was 
thrown on one side, and the probability was that Mr. 
Acaster was also crushed, for he was in the pit at the 
time. The injuries proved fatal within a very short 
period. The deceased was about 29 years of » and 

poner 


was in partnership with his brother, Mr. 
Acaster. 

Iron and Steel.—The improvement that set in at the 
opening of the present quarter is being well maintained in 
some branches, but in others business has dropped back 
considerably. There is a fairly well-sustained demand 
for Bessemer and Siemens steels, but only in very excep- 
tional cases are works running full time. The cost of 
production is so high that makers are doing com tively 
nothing in the way of accumulating stocks. For high-class 
cruciblesteel there is a fairdemand, but houses that produce 
the ordinary qualities of crucible steel are complaining of 
serious lack of orders. There is less activity in many 
of the railway branches. The orders that came in durin 
March and April have been in many cases cleared off, 
and others have not come to hand to replace them, and 
in these branches again there is complaining. In the 
wed industries a feature is the abnormally low price 
of silver. During the last fortnight it has dropped to 
ls. 11,0. per ounce, the lowest figure known in the 
history of commerce, This is attributed to the fact that 
the Chinese, instead of —— steady buyers, are selling 
their silver for gold with which to pay the war indemnity. 
Should the quotations remain low it will, it is expected, 
stimulate the demand for heavy goods in sterling silver. 


South Yorkshire Coal Trade.—Although the pits are 
not working full time, it is expected that there will be a 
heavy — during next week, in anticipation of the 
Whitsuntide holidays. At the t moment steam 
coal is the only branch of the trade that is showing much 
activity. There is a brisk demand for hards for shippin 
purposes, and on behalf of railway companies. ome] 
manufacturers, however, continue to use only a restricted 
quantity of fuel. The contract rate for hards continues 
at 93. to 9s. 3d. per ton, and 93. 6d. per ton is being paid 
in the open market for supplies. The quotations for 
house qualities have undergone revision, the coalowners 
making concessions of from 6d. to 1s. per ton to mer- 
chants, and of from 5d. to 10d. per ton to the general 
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public. During the week the demand, particularly for MISCELLANEA. and being untreated they rotted very quickly. More- 
the best sorts, has revived, and there is more business ais ‘Siahae ot Lucie Coestnitins havé thiows nei SL they were highly insanitary, as they absorbed 


doing now than there was a month ago. Best Silkstone 
is quoted at 133. to 143, per ton, with secondary sorts 
ab 1ls. 6d. to 12s. per ton; Barnsley thick seam house 
coal, 11s. 6d. to 12s. per ton ; seconds, 10s. to 10s. 6d. per 
ton at the pits. For all kinds of small fuel there is only 
a poor demand, and prices are irregular. Good coking 
slack and smudge makes from 43. 3d. to 4s. 6d. per ton, 
but ordinary engine slack and smudge can be obtained on 
much lower terms. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The best and second-class steam coal has been 
in requestfor early shipment. The best steam coal has bes 
quoted at 15s. 6d. to 16s. per ton, while secondary qualities 
have brought 13s. 9d. to 14s. 6d. per ton. House coal 
has not shown so well; No. 3 Rhondda large has brought 
14s. 6d. per ton. Foundry coke has been quoted at 
193. 6d. to 21s. per ton, and furnace ditto at 17s. 6d. to 
183. per ton. 


Thames and Severn Canal.—The Thames and Severn 
Canal, which has been taken over by the Gloucestershire 
County Council, will, it is expected, be ready for traffic 
again in October. The county council, which took the 
canal undertaking over ten years since, has expended 
17,0007. upon ib. 

The ‘‘ Hyacinth” and the ‘‘ Minerva.”—The _ cruisers 
Hyacinth and Minerva, fitted respectively with water- 
pa and cylindrical boilers, last week continued a series 
of trials under the supervision of the special boiler com- 
mittee. Leaving Plymouth Sound together in the morn- 
ing, they made four runs on the deep-sea course between 
Rame Head and Dodman Point. The result was again 
in favour of the Minerva, the vessels attaining practically 
the same speed with a difference of 657 indicated horse- 
power to the credit of the Minerva. The mean results 
were: Minerva—indicated horse-power, 7343; speed, 
17.671 knots; Hyacinth — indicated horse-power, 8000; 
speed, 17.669 knots. 


The ‘‘ King Edward VII.”—The engines for the line- 
of-battle ship King Edward VII., now being built at 
Devonport, have been ordered from Messrs, Harland and 
Wolff, of Belfast. 


Bristol Docks.—Another Bristol Dock year closed on 
the 30th ult. The foreign tonnage was 914,076 tons, as 
compared with 814,386 tons in the year ending April, 
1961, showing an increase of 99,690 tons. Combining the 
foreign and coastwise tonnage together, we arrive at an 
aggregate of 1,661,011 tons, as compared with 1,538,254 
tons, which represents an increase of 122,757 tons. In 
other words, the tonnage of the past year is the largest 
yet reached in the history of Bristol. The dock and city 
dues for the past year amounted to 124,429/., which is an 
increase of 78007. over the dues of 1900-1. 


Cardiff Tramways. — Cardiff electric tramways were 
opened for traffic on Thursday. The cars, which are 
spacious and elaborate in — include 40 four-wheeled 
double-deckers, 40 bogie double-deckers, and 14 single- 
deck bogies. The four-wheelers will carry 50 people— 
20 inside and 30 outside. The double-deck bogies will 
carry 68—30 inside and 38 outside; and the single- 
deckers will accommodate 34 passengers. For the first- 
named cars 5407. each has been paid; for the double- 
deck bogies, 650/.; and for the single-deck ies, 6107. 
each. There are installed at present four vertica. ey we 
each of 500 horse-power, with a generator coupled direct 
on to the shaft of each engine. There is also an &0 kilo- 
wath generator to be used for ~~. the battery of 
accumulators, which is installed at the power station for 
lighting purposes when the engines are shut down. At 
one end of the building is a switchboard, 42 ft. in length, 
for controlling the supply of current between the gene- 
rators and the various tramway routes. In addition to the 
plant mentioned, there are at present on order two large 
engines and generatore of 1600 horse-power each. 








Personat.—Mr. J. W. Donnet, the Superintendent of 
the Pinkston Power Station, Glasgow Corporation Tram- 
ways, having been Bory resident engineer to the 
Trafford Power and Light Supply Syndicate, Trafford 
Park, chester, Mr, James raham has been ap- 
pointed to the vacant position. 





Pumping ENGINE FOR THE HitcHIN WATER WoRKS: 
ErrATUM.—In connection with the illustrations of this 
engine on pages 566 and 567 of our last issue, the word 
‘* Limited ” was inadvertently added to the name of the 
makers, Messrs. Hayward-Tyler and Co. The firm is 
not a limited company. 





CONVERSAZIONE OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—It has now been definitely announced that 
the Institution conversazione will be held in the Natural 
History Museum, on Tuesday, July 1. In view of the 
fact that the Tramways and Light Railways Congress 
will then be sitting, and that many of the foreign dele- 
gates to the Congress are likely to attend the conversa- 
zione; and that the Incorporated Municipal Electrical 
Association will also open its Convention in London on 
the following day ; and, further, that the date is within 
a week of the date of the Coronation, when London is 
expected to be very full ; the council has decided, by per- 
mission of the trustees, to open one of the large side 
galleries in addition to the central ball of the Museum. 
The Metropolitan District Railway has, we understand, 
also kindly promised to open the subway from the South 
Kensington Station to the grounds, for the benefit of 


Bill for the extension of the City and South London 
Electric Railway from Islington to Euston. 


Messrs. Yarrow and Co. shipped yesterday three large 
Yarrow water-tube boilers for the Russian Government, 
to be fitted on board the Okean, which is being built at 
Kiel, to be used for the training of Russian Navy stokers. 
This vessel is being fitted with four different types of 
water-tube boilers. 


In order that the engine-room ratings at Devonport 
may be able to gain a general knowledge of water-tubo 
boilers of various types, one of the old battleships is to be 
selected for instructional purposes. The vessel is to 
have a stokehold x prmengg Banca to accommodate one 
boiler each of the Yarrow, Diirr, Babcock and Wilcox, 
Belleville, and Niclausse types. 


The traffic receipts for the week ending April 27 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,860,118/., which was earned on 20,114} 
miles. For the corresponding week in 1901 the receipts of 
the same lines amounted to 1,820,941/., with 19,9823 miles 
open. There was thus an increase of 39,1772, in the re- 
ceipts, and an increase of 131? in the mileage. 


In a paper read before the Liverpool section of the 
Society of Chemical Industry, Dr. T. Lewis Bailey de- 
scribes a case in which the gun-metal body of a fusible 
plug was badly corroded, whilst no corrosion was apparent 
In another plug in which the bronze was of different 
composition, though used in a boiler supplied with the 
same water. The main chemical difference between the 
plugs lay in the fact that the one suffering damage con- 
tained 3 per cent. of lead and 6 per cent. of tin, whilst 
the other contained no lead and 10 per cent. of tin; both 
had 5 per cent. of zinc. 


The port of Marinpolj, on the Azof Sea, is rapidly 
wing. Some sixteen years ago an extension was taken 
in hand, the maximum traffic then being calculated at 
25,000,000 poods ; but only a few years after the completion 
of the works the turnover had risen to 50,000,000 poods, so 
Marinpolj “y, naturally became the shipping port of the 
Donez coal. This had led to further extensions and to 
the installation of up-to date appliances for handling the 
coal ; but the want of a sufficient number of proper coal 
wagons have somewhat discounted the practical value of 
these installations. The turnover went on increasing, and 
during the year 1897-8 ib reached 70,000,000 to 80,000,000 
poo. It was therefore decided to construct a special 
arbour for the coal traffic and to deepen the old harbour 
to 18 ft. This work has been pushed ahead with much 
speed, and is now virtually finished, with exception of 
some graving works of the Ickaterinos Railway. With 
the opening of the navigation the port of Marinpolj will 
be able to ship 120,000,000 to 150,000,000 poods annually. 


The first shipment of oil was made from the old field 
at Beaumont, in Texas, on March 3, 1901, and from that 
date to January 10, 1902, the railway statistics show that 
10,301 cars, containing 1,633,202 ba of oil, were dis- 
patched. There have also been two or three large ship- 
ments by vessels of the ‘‘Shell” line from Port Arthur, 
and, in addition, over 100,000 barrels were used in Beau- 
mont and the vicinity. It is also estimated that at the 
beginning of January 2,500,000 barrels were stored in 
tanks at Beaumont, and that upwards of 1,000,000 barrels 
were wasted before the various wells could be ra Be or 
controlled. On J: — 1 last there were 138 ucing 
wells, 125 miles of pipe line, loading racks for 161 cars, 84 
rotary outfits, 69 iron oil tanks completed, 19 under con- 
struction, as well as 32 small wooden tanks. The British 
Consul at Galveston says that the whole business is not 
yet on a thoroughly commercial basis. The oil is there 
and in large quantities, but the question to solve is the 
demand and how to getitaway. When these points are 
settled the situation will be much clearer. In spite of 
all drawbacks, however, the outlook is conside most 
promising by those in a pozition to judge. 


In connection with the works for the extension of the 
Paris Metropolitan Railway it was necessary to remove 
the principal main conveying into Paris the waters of the 
Vanne. This main was a cast-iron pipe 31.5 in. in dia- 
meter, laid in lengths of 13 ft. The joints were of the 
spigot and socket type, made good with lead. a 
to the Revue Industrielle the removal was accomplish 
with the greatest facility, it being unnecessary to melt oub 
the lead and the breakages on a length of nearly a mile did 
not exceed 2 per cent. It was further found that the pipe 
which was laid in 1874, and has been in constant use since, 
was in a most excellent state of preservation. Internall: 
it was covered with a deposit of lime i. thick, whic! 
was easily removed by the hammer. meath this lime 
the tar coating was found in many cases almost intact, 
and the shop numbers in white lead could be read as 


easily as though they dated from yesterday. The iron 
fresll wap perfectly clean and free from rust. Externally 
the condition of the pipe was nearly as g The tar 


coating still covered most of the outer surface, and where 
absent was replaced by but a very thin coating of rust. 
In fact, after 28 years’ servicc the pipe was practically as 
good as ever. 


In a paper on wooden pavements, read before the 
American Society of Mutual Improvements, Mr. F. A. 
Kummer deals with some points in the history of wood 
used as a paving material in the States. The first real 
attempt to use wood in this way was to be found in the 
old corduroy roads, and later on these were improved 
upon by the use of round or hexagonal blocks of wood 
bedded direct on the earth. These did convert mud- 
holes into passable roads, but being one-third sap- 


the street filth, and being laid on no foundation, they 
soon sank into ruts and holes. Later on, the Nicholson 
block-paving was introduced. Here the blocks were 
properly squared, and an attempt was made to preserve 
them by dipping the blocks in tar. Large areas were 
laid with this pavement, but with most unsatisfactory 
results, No care was taken in the selection of the timber, 
much of which was unseasoned, but a dip in the tar 
covered up all defects, though it left the block liable to 
dry-rob. ing laid direct on the earth, and with wide 
joints the paving was liable to heave into regular billows. 
and had generally to be removed very soon after laying, 
Of late years the European practice of using creosoted 
blocks laid on concrete has been adopted bo some extent. 
Georgia pine is the wood prefered for this purpose; the 
method appears to be giving satisfaction, as contracts for 
the laying of large areas in this way are now being 
carried out in a number of important cities. 


It appears that various syndicates or associations of 
firms in Germany interested in the production and manu- 
facture of goods—e.g., semi-manufactured iron or steel— 
which form the raw materials of other industries, accord 
certain rebates or bounties on the export of the finished 
article from Germany to firms buying the semi-manu- 
factured is from members of the syndicate. From 
details which have been published in the German press 
with regard to a particular case of such bounties, namely, 
the export bounty granted 9 the ‘‘ Halbzeugverband,” 
or Semi-Manufactured Iron Syndicate, it appears that 
that syndicate has recently fixed the rate at 10 marks per 
ton, the rate previously allowed having been 15 marks 
per ton. This bounty is granted on a sales which 
can be shown to have been made before June 30, so far 
as they are carried out before September 30, 1902, but 
must nob exceed 334 per cent. of the quaatities of 
iron received from the works of the Association. 
The examination and determination of the quantities 
subject to bounties are carried out exclusively by the sale 
office of the syndicate (Vekaufsstelle), and bounty is 
—— only on such quantities as the works order 
or their own use. To avoid. disputes the association 
points out that the rate of 15 marks kag ton hitherto in 
force applies only to quantities actually exported before 
the end of March ; contracts in force on April 1 fall under 
the conditions fixed for the second quarter of the year. 
Conditions for grant of bounty are: 1. That the articles 
in question have actually been delivered ab places out- 
side the German Customs Union and used there. 2. That 
the works have made no agreement of any kind with 
works outside the Association ; and 3. That during the 
existence of the current agreement, or bear | the period 
that the export bounty is received, the works do not order 
or buy any semi-manufactured iron from works not 
belonging to the Association. If these conditions are 
not adhered to, the grant of the export bounty is to 
cease, with retroactive force. 





CaTALOGUES.—We have received from the Bickford 
Patent Burners Company, of 2, Basset-road, Camborne, a 
price-list of their oil crucible furnaces for metal, brass, 
iron, or other metals, using as fuel any waste oil, or kero- 
sene.—Mesars. Siebe, Gorman, and Co., of Westminster 
Bridge-road, S.E., have sent us a copy of their new illus- 
trated catalogue of diving apparatus, such as dresses, 
diving bells, — and plant for submarine blasting. 
— Messrs. Dabeoe and ilcox, Limited, of Oriel 
House, Farringdon-street, E.C., have sent us &@ copy 
of their engineers’ reference- book, which in the 
main is devoted to hints upon the care and manage- 
ment of the Babcock and Wilcox boilers, which are 
certain to be of the highest value to those responsible. 
—The ‘** Longarm” System Company, of Cleveland, Ohio, 
U.S.A., have published a pamphlet describing a system 
of bulkhead doors for stea ps, and o} gear 
enabling the doors in question to be ed or opered 
from the deck.—The Westminster Engineering Company, 
Limited, of Victoria-road, Willesden Junction, London, 
have sent us a price-list of their dynamos and motors 
from } to 40 horse-power, with weights and overall dimen- 
sions. Also of their enclosed arc lamps, taking 4 to 
8 amperes, and costing 8/. 10s, 


WIDENING THE NorTH-EASTERN.—I6 is proposed to 
widen the North-Eastern Railway between Hessle and 
Staddlethorpe. The idea is to provide an i and down 
express line and one up and down slow line from Dairy- 
coates Yard, to the east of Hessle Station, to Staddle- 
thorpe Junction, where the line from Hull to Goole and 
Doncaster branches off. The work, wi affects a 
distance of 15 miles, will involve the complete recon- 
struction of four stations, and the adaptation of several 
bridges and level-crossings. To accommodate the addi- 
tional rails Hessle Station will be reconstructed, and two 
island platforms will be provided. Ferriby Station will 
also require alteration ; but here it is to give a 
clear run to the fast line through the station, setting back 
the two platforms and affording access to them from the 
fast lines by interchanging points. The present level- 
crossing ing Humber over the line at the 
Hall end of the platform is to be abolished and a ee 
will be constructed. At Brough the alterations will 

more extensive, island platforms being substituted for 
the existing arrangements. The alterations at Staddle- 
thorpe Junction will be even greater. The company 
intends to set back both platforms, giving a fast line 
up and down clear in the centre. The up platform, on 
which is the stationmaster’s house, will be demolished, 
and a new one will be erected, a detached residence being 
provided for the stationmaster, while the waiting-room 











guests travelling by their line, 





wood they rounded very quickly at the three edges, 





and other accommodation will be op an improved scale, 
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HYDRAULIC POWER-HOUSE OF THE NEW EXPLOSIVES CO., LTD, STOWMARKET. 
(For Description, see Page 610.) 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF JUNIOR EnaingERs.—Saturday, May 10, at 
10 am., visit to the Great Eastern Railway Works, Stratford. Train 
from Liverpool- street, at 9.17 a.m. 

Society oF ARTs. —Wednesday, May 14, at 4.30 p.m. ‘‘ Boats and 
Boat-Building in the Malay Peninsula, o by Mr. H. Warington 
Smyth. Major-General John Barton Stirling will preside, Atten- 
tion is directed to the alteration of the hour. The meeting will be 
ee in the afternoon at 4.30 p.m., instead of in the evening at 


The INSTITUTION OF ELECTRICAL ENGIN@ERS.—Thursday, May 15, 
at 8 p.m., at the Society of Arts, John-street, Adelphi, W.O. 
* Electrical Traction on Steam Railways in Italy,” by Professor 
©. A. Carus-Wilson, Member. 

THE INSTITUTION OF MINING AND MBTALLURGy. — Thursday, 
May 15, at 5 o’clock p.m., at the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W. ‘* Winding 
Plants for Great Depths,” by Mr. Hans OC. Behr (Member), Con- 
sulting Mechanical Engineer to the Consolidated Goldfields of 
South Africa, Limited. 

Royal INSTITUTION OF Great Britain.—Friday, May 16, at 
9 o'clock. Sir Robert Ball, M.A., LL.D., D.Sc., F.R.S., on “Tie 
Nebular Theory.” Afternoon lectures next week, at 3 o’clock : 
—Tuesday, May 13, Professor F. York Powell, M.A., LL.D., Regius 
Professor of Modern History, University of *Oxtord, on English 
Kings and Kingship.” (Lecture III.).—Thursday, May 15, Mr. A. 
Smith Woodward, LL.D., F.R.S., Keeper of Geological Depart- 
ment, British Museum, on * Recent Geological Discoveries.” 
(Lecture III. ).—Saturday, May 17, Professor Walter Raleigh, M.A., 
Professor of English Language and Literature, University of 
Glasgow, on ‘‘ Poets and Poetry.” (Lecture III.) 
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THE STUDY OF ECONOMICS. 

Economics, according to the definition of J. B. 
Say, is the science of the production, consump- 
tion, and distribution of wealth. It has attracted 
many great minds, and its literature is both deep 
and extensive, but it cannot be said that it has ever 
been popular in the way that some other sciences 
are. Lectures on economics would never draw 
audiences as do those on astronomy, electricity, 
physical geography, and the like. Indeed, one 
sometimes hears it declared that there is no science 


; of economics at all, and that its so-called bases are 


quite fallacious. It is to be greatly feared that 


7 | this view results largely from the action of engineers. 


Until they came into existence, social movements 
were exceedingly slow of development, and _insti- 
tutions were so stable and so lasting that it was 
possible to investigate them with minuteness and 


British Engineers .. (Illustrated) ........... 23 | to predicate their future with some degree of certi- 
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631 | with which it changed the conditions of production 


and distribution. 
Economics, for the man in the street, begins 





with Adam Smith, although one recalls many 
notable names before his,- such as Quesnay, 
Jean Vincent, De Gournay, Turgot, Justus 
Moser, Hume, and others. Smith’s ‘* Wealth 
of Nations” was published in the latter half of 
the eighteenth century (1776), just before the 
influence of the engineer and the mechanic was 
beginning to be felt. The only steam engine men- 
tioned by Smith is Newcomen’s, and the cotton 
trade is only referred to by him once, a that 
incidentally. Nevertheless, our great manufactures 
were then coming to the birth. Between the years 


«| 1760 and 1770 Roebuck began to smelt iron by 


coal, Brindley was cutting canals from Manchester 


alto the sea, Wedgewood discovered the art of 


making earthenware cheaply and well, Hargreaves 
invented the spinning jenny, Arkwright perfected 
the throstle, and applied water-power to turn it, and 
Watt invented the condensing steam engine. No 
wonder Smith, with all his intellectual acuity, 
was unable to foresee precisely the way in which 
social matters would develop. Ever since that 
time the engineer and the mechanic have been 
upsetting the calculations both of the philosopher 
and the politician. It would be tiresome to go 
through the entire list of changes, but we may cite 
afew. It is within the recollection of many of our 
readers that investments in agricultural land were 
looked upon as absolutely safe. It was said that 
the land could not drift away, and that men would 
always want meat and bread, no matter what 
changes occurred. But the invention of the triple- 


expansion marine engine produced a fall of agricul- - 


tural rents in this country which has reduced 
the value of land 40 per cent. It is only a 
few years ago that Lord Salisbury advised 
the critics of his Indian policy to buy larger scale 
maps, and study the distances of Central Asia. 
These distances have now been enormously con- 
tracted by the building of the Siberian Railway, 
and as a consequence Lord Salisbury’s Govern- 
ment has been obliged to enter into an alliance 
with Japan. The sudden growth of Imperial 
sentiment, which has characterised the past: two 
years, could not have taken place if there had been 
no submarine cables. When a colony was separated 
from the mother country by a voyage of three 
months, it was quite impossible to get 7 senti- 
ment of enthusiasm between the two. . Then, the 
feeling here was in favour of ‘‘ cutting the painter,” 

and at the other end the union was only maintained 
by self-interest and the need of protection. 

The prospect is that in the future the efforts of 
the engineer will make change more rapid, and will 
bring all the peoples of the world nearer and 
nearer together. - If the alterations were to be all 
caused by British engineers and were to have their 

origins here, the future might be viewed with 
complacency. We should have first notice of the 
change, and should have time to adapt ourselves to 
it before other nations had clearly comprehended 
its significance. This is precisely what occurred 
in the past. Speaking generally, all the great 
manufactures arose in this country, and although 
there were at times evils associated with them, as in 
the case of the factory system, from ignorance or 
want of forethought, yet on the whole the nation 
benefited immediately from the changes. - But the 
last few years have brought home to us the fact that 
we no longer have the complete pre-eminence 
we once had. Locomotives, steam-engines, and 
machine-tools come to us from America, electric 
machinery from Belgium, chemicals from. Ger- 
many, and so on. Our hands are not the only 
ones that grasp the rudder, and we have ceased 
to direct the course of progress exactly as we 
please. Other nations take a turn at the wheel 
at times, and we are carried on a course which is 
not of our own choosing. Change is always attended 
with inconveniences, even when it is directed 
by ourselves, but when forced upon us from 
without, and at inauspicious moments, it may be 
disastrous. The hare doubles because it can 
do so more quickly than the greyhound ; and if 
the latter were not much swifter of foot ona ‘straight 
course, it could not catch its prey. The suc- 
cessful men in the world are those who are able to 
look ahead and forecast the trend of the events in 
which they are interested, whether in politics, 
manufactures, or commerce. They are like the 
greyhound who anticipates the deflection of the 
hare and seizes it as it turns. 

As the world contracts through the operation of 
the engineer, the subject of economics becomes 
more complicated, for the causes that act on pro- 
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duction and distribution of wealth grow in number 
and complexity. For instance, twenty years ago 
the condition of our China trade depended almost 
entirely on the purchasing power of the Flowery 
Land and our ability to manufacture cheaply. 
Now it is complicated by the aims of Russia, by 
the manufacturing ambitions of Japan, by the com- 

etition of America, by the pretensions of France 
in the South, and by the —— left by the exhibi- 
tion of the ‘‘ mailed fist” in Peking. It is no longer 
possible for the plain man to steer his course with 
safety among such conflicting currents by the 
aid of common-sense and by the rough-and-ready 
experience of daily life. 

e matter is sufficiently difficult for the expert, 
and even he fails too often We are, most of us, 
beginning to doubt the infallibility of the method 
of ‘* muddling through,” which has hitherto been 
our national characteristic. Of late we have had 
too much of the muddling, and not enough of the 
getting through, and on all sides the question is 
being asked if we had not better alter our ways, 
and add to our practical methods that scientific 
insight which is needed to lead them by directer 
ways towards their goal. The cry has gone up for 
more education. At this moment the Government 
have a Bill before Parliament for reorganising the 
educational machinery of the country and increas- 
ing its efficiency, a Bill which all parties would pro- 
bably welcome were not the subject, unfortunately, 
complicated by the quarrels of the churches. 
Technical schools are growing up on all sides, and 
the great manufacturing towns are striving to 
establish and support universities which shall be 
more practical in their aims than those of older 
foundation. Even at Oxford and Cambridge 
there is a movement in favour of what our Ameri- 
can cousins would call ‘‘ live” studies to meet the 
needs of those who look forward to a career of 
business activity. It is not the duty of a university 
to teach a man how to get his living, although it 
does turn out clergymen and schoolmasters ready 
made, but yet there is no reason why it should not 
encourage such studies as economics, which are 
related to the great movements of the world. 

On Wednesday, the 2ist ult., Mr. A. J. Balfour, 
in speaking at the Mansion House, said : ‘‘Do not 
let it be supposed for one moment that I am of 
opinion that the commercial developments—the 
great phenomena of trade, and the production and 
distribution of wealth, of taxation, of commerce, of 
all the great national and international facts which 
come under the study of the scientific political 
economist—do not all furnish material for as wide a 
culture as any other of the great sciences. I should 
be the first to assert that in the marvellous and 
ro ee phenomena of modern trade, commerce, 
production, and manufacture, there is ample scope 
for the most scientific mind or the most critical 
intelligence, for the largest consideration and 
generalisation from the complicated facts and the 
concrete life of commercial communities.” 

Literatures, both ancient and modern, fail to 
attract some minds ; mathematics appeals only to a 
select few; philosophy and mental science seem 
barren to those who crave for experimental confirma- 
tion of theory. The result is that numerous men go 
through a university training without meeting with 
any congenial subject on which to concentrate their 
attention. As com with the life which seems 
prescribed to them by their parents or by circum- 
stances, as the heads of great trading or manufac- 
turing concerns, the studies presented to them 
seem unreal andacademic. No doubt they gain 
much from the associations and atmosphere of the 

lace, and are the better for their residence there. 

hen so acute an observer as the late Cecil Rhodes 
considered Oxford the finest training ground in the 
world for men who are to uphold the reputation of 
the English-speaking races, it is certain that the 
actual learning it imparts is the least part of the 
benefit to be gained there. Nevertheless, the 
ostensible object of going to a university is to 
study, and there ought to be subjects attractive 
to all orders of intelligent and energetic men. 

Economics has always been a recognised subject 
at Cambridge, but only as part of the Moral 
Sciences Examination. It is taken with psycho- 
logy, logic, and ethics, and the whole is too ex- 
tended to be completely studied in a three years’ 
course. Professor Alfred Marshall has, therefore, 
addressed to the members of the Senate ‘‘ A Plea 
for the Creation of a Curriculum in Economics and 
Associated Branches of Political Science.” Had it 
not been for Professor Sedgwick’s untimely death, 





an appeal to the Senate to allow economics in con- 
junction with political science to be made a main 
avenue to a degree in honours, would have been 
set on foot more than a year ago. The attempt is 
now being renewed, and engineers have a special 
interest in forwarding it, since it is they that give 
rise to most, if not all, of the perplexing problems 
of modern industrial and political life; problems 
which are as difficult and anxious to them as to any 
one. Indeed, more so, as they are usually in the 
forefront of all movements, and would be very glad 
to have help in shaping their plans. 

It is unilaulelly true that much of the econo- 
mical teaching of the past has been fallacious. The 
reasoning has b2en logical, but the premises have 
been incorrect. It has been assumed that mankind 
was alwaysactuated by motives of intelligent self- 
interest, which is totally untrue. If it were, there 
would be little need of preachers and moralists. 
The ‘** original sin ” of the theologians has not been 
sufficiently considered, and hence the prediction 
of what individuals and nations would do under 
given conditions has been often wrong. But a new 
style of teaching has been adopted in modern times, 
with broader views. Thenewer universities havegiven 
considerable attention to this subject. At London 
there has been created a Faculty of Economics and 
Political Science; at Birmingham a Faculty of 
Commerce; a scheme for a school in economics 
and politics has been approved by the Board of 
Studies at Owens College, and movements in a 
similar direction are already in progress at Oxford. 
But for real interest in economics we must go to 
the United States. Money is spent lavishly there 
in gathering statistics on all kinds of subjects to 
serve as the basis of theories as to social move- 
ments. In regard to wages, capital, prices, costs 
of manufacture, and the like, there are sources of 
information in America which are immensely ahead 
of anything in the most bureaucratic country of 
Europe. Of course, statistics are not economics, 
but they furnish the bases for it, and the means 
for checking its conclusions; and the Ameri- 
cans have not been lacking in courage in putting 
their opinions into practice. They have per- 
sisted in their tariff, in spite of all the lectures 
they have had read to them by the economists of 
this country. They have reduced their railway 
rates to an unheard-of level. At present they are 
engaged in gathering their chief industries into a 
few gigantic trusts. While we stand and wonder, 
they pool millions to capture our shipping, our 
tobacco trade, and to make railways all over London. 
If the science of economics can give us any light 
on the outcome of such measures, by all means 
let us have the opportunity of studying it. We 
have technical schools for the engineer, the chemist, 
the electrician, and even for the bricklayer. But 
for the man of affairs, for him who has to decide on 
what enterprises shall be carried out and what shall 
be abandoned, we have no special means of education. 
He learns a little Greek and much cricket at Win- 
chester, a little philosophy and more boating at 
Oxford, and then succeeds his father as the 
nominal head of a bank, ora merchant business 
in the city of London. It speaks well of the 
universities that he does as wellas he does. But 
the probabilities are he would do better if his 
interest could be aroused by studies more germane 
to his career. The mere act of earnest study would 
afford advantages of a very important kind, while 
the particular subjects would stimulate exactly those 
parts of his mind which would be most exercised in 
after life. Economics involves the training of the 
judgment to grasp a great number of considerations 
of very diverse kinds and various values, to set 
them in their order, to calculate the chances of some 
of them being wrongly appraised, and finally to 
arrive at a decision which represents the resultant 
of them all. For such a decision a man cannot 
have too much knowledge. There are people who 
form judgments intuitively, and probably they are 
the safest guides. But they are fewer than the 
= which need such qualities. Responsi- 

ilities are thrust upon men who are not pre- 

by Nature to meet them, and for such 

the aids of education are most important. For 
them history, logic, and statistics are the best aids; 
and at this period of our national life it is the 
duty of the ancient universities to do all that is 
possible to help them to bear their part in the 
coming industrial struggle. We are on the eve of 
a commercial war in which we shall need all the 
generalship which can be attained. It is useless 
for British engineers to brace themselves, to fling 





off their conservative habits, to improve their 
methods and appliances, if the commercial men 
who control the sinews of war cannot bear their 
part with credit. How far the men who are the 
heads of the great enterprises which have lately 
been launched in America are skilled in economics 
we do not know, but it is certain that they have at 
their side assistants who have most carefully 
digested the immense stores of statistics the Go- 
vernment provides, and have drawn from them a 
theory as to the constitution and movement of the 
industrial world during the next few years, which 
is of immense value to their chiefs. 





RELAYS FOR SUBMARINE CABLES. 

Tue paper which Mr. 8. G. Brown read in the 
Institution of Electrical Engineers on May 1 marks 
a very important and substantial advance in a field 
where progress appeared to be as hopeless as it is 
desirable. Cable m es are received by the 
syphon recorder as a dotted ink-line on a strip of 
paper. As the currents are far too feeble to work 
any relay, the message for translation is either 
punched by hand on another strip of paper, and 
this strip passed through an automatic transmitter, 
or it is read off by the clerk and sent on by 
hand-key, signal by signal. This latter ‘‘ human” 
translation is permissible only at one station, 
and is necessarily slow and laborious. Hence the 
anxious search for a cable relay. It is useless 
to bring two pieces of metal into a ‘‘ butt” contact 
so as to close a local battery circuit by the ex- 
ceedingly feeble cable currents, as such a contact 
may offer a resistance of thousands of ohms ; and if 
we increase the battery so as to break down this 
resistance, the contacts will stick and not allow the 
cable current to re-open the circuit. 

To overcome this difficulty Mr. Brown has applied 
the well-known observation that the frictional resis- 
tance between two bodies can greatly be reduced 
by imparting a vibratory or oscillatory motion to 
one or both of them, and his Drum Cable Relay, 
his first great achievement, is a truly admirable 
piece of apparatus. The recorder coil is suspended 
in the field of a permanent magnet; the long 
relay tongue, which is held by a light suspended 
frame, rests on a drum, which makes about 150 
revolutions per minute. The connection between 
the frame and the coil is made by two fibres 
of silk or gauze; the tongue is formed by a 
syphon glass tube, containing a phosphor-bronze 
wire. The drum is made in three ring parts ; the 
middle ring, on which the tongue rests normally, 
is insulated ; the two outer rings are respectively 
the dash and the dot surfaces. When the tongue 
is deflected to the right or left, circuit is made 
through the local battery and either of two post 
office relays. The drum relay depends for its 
efficiency on the reduction of frictional resistance 
to the lateral movements of the tongue; if the 
drum is stopped while signals are being received, 
the tongue comes to rest at once. 

The sliding contacts between the tongue and 
the drum are shunted by two condensers of 
two microfarads capacity ; how they really help, 
Mr. Brown is not prepared to say, but their effect 
is most pronounced when the drum surface is 
very smooth. There is, further, a receiving con- 
denser, placed between the cable end and the 
recorder coil, from which an earth branch starts. 
This condenser is necessary to block out earth 
currents, but it introduces the difficulty that the 
circuit would become charged under a succession of 
impulses of similar polarity, and that it would thus 
produce a ‘‘ variable zero ”—that is to say, the relay 
would not come back quite to zero, which is indis- 
pensable. A shunt across the receiving and 
transmitting condensers will not help over the 
difficulty, as it would not entirely shut out 
earth currents. Mr. Brown had the ingenious 
idea of sending local correction currents from the 
relays and battery through a separate winding on 
the recorder coil in the same direction as the signals. 
As the cable current is being choked by the receiving 
condenser, so the local correction current increases. 
The device comprises a magnetic or inductive shunt 
of very high resistance acress the terminals of the 
recorder coil, constructed on the lines of the Mordey 
transformer. The largest of these shunts actually in 
use at present in connection with these drum relays 
weighs 3 cwt. 

We pass to another improvement. When a cable 
is worked at high speed, the ripples of the syphon 
recorder wave, corresponding to the dots, are apt 
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to run together into a straight line. From the 
length of that line the receiving clerk may guess 
the number of beats or ripples which are observed. 
For automatic translation, however, we must re- 
store these ripples, and Mr. S. G. Brown does this 
with the aid of either his interpolator or his auto- 
matic perforator. The former reintroduces, as he 
prove by demonstration to the delighted audience, 
the suppressed ripples in the impulses it sends 
to the second cable ; it must run in approximate 
synchronism with the automatic transmitter, 
and consists essentially of two sets of signalling 
levers, mechanically distinct—one sending the dots, 
the other the dashes. The perforator is of similar 
construction ; any failures in the action of these 
apparatus are at once marked on local registers. 

Finally we come to the magnifying relay which 
was the forerunner of the drum cable relay. This 
magnifying relay is not in actual use, whilst the 
other apparatus are employed by some of the large 
cable companies—-notably at the Gibraltar station 
of the Eastern ae Company for automatic- 
ally translating cable messages between Porth- 
curnow, in Cornwall, and Alexandria, in Egypt. 
In the magnifier we find the same happy combina- 
tion of the experience and knowledge of the tele- 
graph engineer. and the electrical engineer in the 
stricter sense to which Mr. Mordey, President 
Langdon, and other speakers attributed much 
of Mr. Brown’s remarkable success. The receiv- 
ing recorder coil a is suspended in the field of a 
permanent magnet. It is connected by the trapeze 
device mentioned above, comprising two threads, 
with a similar recorder coil b swinging in the field 
of an alternating electro-magnet. The circuits of 
the latter magnet comprise a local battery and a 
current reverser which converts the direct 
battery currents into currents of about one hundred 
periods. On the shaft of the reverser revolves 
further a rectifier, which sends again direct currents 
toa syphon recorder or other registering apparatus. 
The receiving coil a spon eaapaconpiitly almost 
—with the energy of a tenth of a fly-power, as 
Mr. Mordey put it, under the influence of the 
cable currents. The coil b in the alternating field 
takes part in this motion, with many hundred 
times that energy. Thus indecipherable syphon 
record lines, practically straight, become con- 
verted into beautifully clear wavy messages. If 
the coil b possesses only resistance, without 
inductance,*the induced current will produce no 
disturbance of the period of the coils or of the 
sensitiveness of the suspension. But if there is 
inductance and capacity (which have opposite 
effects), the magnifier will act, and this effect may 
be adjusted by ‘plugging in induction or capacity. 
The magnifier thus will give signals of the same 
size and speed with greatly reduced sending battery 
power, or admit of a higher speed, other things 
being equal, and could also be combined with some 
direct writing or printing recorder, instead of the 
syphon recorder. 

The paper was very highly commented upon by 
all the speakers—Professor Ayrton, Mr. Gavey, 
Mr. Sullivan, and Mr. Mordey. Mr. Wilkinson 
was not convinced of the advantages of the 
interpolator; but he fully joined in the general 
expression of admiration. Mr. Judd concurred, 
though he doubted whether the delicate apparatus 
which were operating in the lecture-theatre would 
stand a tropical climate. Mr. 8. G. Brown, who 
was anxious to acknowledge the valuable assistance 
of Messrs. H. A. Taylor and A. L. Dearlove, of 
the firm of Messrs. Clarke, Forde, and Taylor, 
replied that the cable relay has been working 
over cables as long as the Pacific cable. Mr. S. 
G. Brown started as an electrical engineer under 
Mr. Crompton, and he has achieved great things 
in the four years that he has devoted to telegraph 
engineering. 





THE LAUNDRY AND SANITARY 
EXHIBITION. 

Duaine the present week a large and fairly repre- 
sentative exhibition of laundry machinery is being 
held at the Agricultural Hall, London, this show 
being the eighth of the series. There are probably 
few persons, outside the particular branches of 
manufacture concerned in supplying laundries with 
mechanical appliances, that palin how large and im- 
portant isthe industry. The value of the machinery 
in the Agricultural Hall must be very large, 
although it does not cover the entire field of the 
industry, for heavy fixed apparatus, like boilers, 





engines, pumps, and the like, are very sparsely 
present. The steam laundry has become a perma- 
nent feature in town life, as we are often painfully 
reminded by the frayed condition of our shirts and 
collars, and it is certain that it will gradually 
displace the small hand laundries, and will rid the 
private household of that unpleasant weekly ex- 
perience—the washing-day. Manufacturers are 
steadily devoting themselves to producing machines 
which will deal more tenderly with fabrics than 
did those of a few years ago; and when such 
machines are run under stringent supervision there 
is no need of that wholesale destruction of linen 
with which we are so painfully familiar. Of course, 
the demand for starched linen, with a surface like 
porcelain, cannot be met except by the exercise of 
great pressure and heat, and must involve rapid 
wear of fabrics. That is the price we pay for 
effect. 

With regard to washing machines, there is little 
to — as they conform very closely to one type, 
which was formerly known as the dash-wheel. This 
is sometimes of wood, but more often of brass, 
and comprises a horizontal perforated cylinder 
rotating alternately in each direction, within an 
outer cylinder partly filled with water and soap, 
with occasional additions of more potent deter- 
gents. There are longitudinal ribs on the inside 
of the inner cylinder, and these carry up the linen 
under treatment until it slips off them, and falls 
with a thud: into the water, producing a violent 
splash which tends to loosen and displace the dirt. 
Mr. R. G. Whitaker, of Fanshaw-street, Hoxton, 
N., shows a washer constructed under Fabian’s 
patent, in which there are vanes or buckets on 
each end of the inner cylinder, to raise the water 
and deliver it in a stream endwise through the 
cylinder. Mr. W. E. Baker, of 27, Chancery-lane, 
has on view a machine with spiral vanes on the 
inner cylinder, and also buckets on the ends, to 
aid the circulation. The Leicester Laundry En- 
gineering Company, Blue Boar-lane, Leicester, 
show a washing machine which opens at the end, 
to facilitate the insertion and removal of the 
goods. The Bourne Engineering Company, Li- 
mited, of 19, Queen Victoria - street, have a 
brass washing machine in which the cylinder 
is convoluted, and it is claimed for it that 
it avoids the use of beaters, and so saves the 
fabrics. Messrs. Isaac Braithwaite and Sons, 
Kendal, show a machine with the bearings outside 
the driving gear to avoid leakage of oil among 
the linen. A washing machine which recalls the 
ancient dolly-tub is shown by Messrs. Tomlin- 
son and Milan, Limited, of Huddersfield. It is 
intended for use in institutions in which there 
are patients who have lost control of the sphincters. 
There is a steady flow of water through the machine 
to carry oft the foul matter, and bring the linen 
into a condition in which it can be treated in the 
usual way without offence. 

Next to the washing machines, the most striking 
features of the Show are the ‘* Decouduns,” or 
calenders. These are for the purpose of ironing flat 
goods, like sheets and table-cloths. They usually 
comprise a roller some 9 ft. long, rotating within 
a steam-heated trough, the goods being drawn 
between the fixed and moving surfaces, and ironed 
in the passage. A continuous apron, running over 
rollers, carries the goods. The differences between 
the machines of various makers relate largely to 
the gearing, and to the methods of raising the large 
roll out of the bed. In Messrs. Tomlinson and 
Milan’s machine the roll is lifted by a screw, and 
the gear automatically disengages itself when the 
right lift has been effected. In the Poland 110-in. 
Mastodon ironer, shown by Mr. R. G. Whitaker, 
the goods are dried and ironed on an endless belt that 
travels first on the outside of two self-adjusting 
steam chests that constitute the bed, and then on 
the inside in the ordinary decoudun manner. Inthe 
108-in. ironing machine of the Liddell Engineer- 
ing Company, Kingston-on-Thames, the lifting 
mechanism is so arranged that whilst the roller 
is being raised the turning gear is disen- 
gaged. In the case of the attendant’s hand 
being caught, it is not drawn further in 
between the roller and the bed while the roller 
is being lifted to release it. The roller is lifted 
by cranks and connecting-rods, and there are 
springs in the connecting-rods by which the pres- 
sure on the bed can be Sagulaled. To guard more 
ap sare against accident to the attendant, Mr. 
J. J. Lane, of Cranbrook-street, Old Ford-road, 
E., puts a hinged guard on the feeding-in side of 





the machine, and connects it with the gearing. 
A slight pressure against this guard trips a catch 
and reverses the motion of the roller. The 108-in. 
machine shown by Messrs. W. Summerscales and 
Sons, Limited, Keighley, is driven by an electric 
motor, and has two speeds, with a power gear for 
raising the roller from the beds, and automatic 
stops to put the gear out of action. 

When we come to the ironing of more com- 
plicated objects, such as shirts and collars, the 
variety of machines becomes legion. It would be 
quite impossible to give an idea of their construc- 
tion without the aid of elaborate drawings. For 
collars, shirt fronts, and shirt cuffs there are not 
only separate ironing machines of many makes, 
but there are also machines for starching such 
objects. Messrs. James Armstrong and Co., 
Limited, of 116, Queen Victoria-street, have a 
very large stand, mostly filled with machines from 
Troy, U.S.A., for performing these separate opera- 
tions. They show machines for starching collars 
and cuffs at the rate of 1200 an hour, and for 
ironing them at the rate of 1500 an hour. One 
pass-through completes the process, which, how- 
ever, has to be followed by another machine for 
bending the goods to circular shape. All these 
machines work with boiled starch; when cold- 
water starch is employed, more prolonged burnish- 
ing is required. here are no less than 46 
machines on this stand, no two being identical. 
Messrs. Aublet, Harry, and Co., of 53, Curtain- 
road, London, have also a large stand of shirt and 
collar machines, in addition to larger apparatus. 
They show a novelty in the form of an indicator 
which can be applied (say) to a washing machine to 
call attention when the goods have been in the re- 
quired time, and to show the overseer if they have 
been left in beyond the appointed period. 

A very ingenious drying-room for collars is shown 
by Messrs. Isaac Braithwaite and Sons, Kendal. 
The collars are hung by the button-holes to hooks 
on a chain, which passes backwards and forwards in 
the drying-room, moving steadily. When the 
collars emerge they are tripped off the hooks by a 
cam path and fall into a basket. All the starched 
goods have to be damped before ironing, and in the 
case of shirts this firm provide for the uniform 
humidification by putting them into a press, and 
forcing them into a compact mass to enable the 
water to diffuse itself through the mass. 

The Exhibition includes a large number of hydro- 
extractors, several water-softeners, carpet-beating 
machinery, a furnace by the Patent Regenerative 
Furnace Company, of 17, Coleman-street, and many 
other machines, which, have either been dealt with 
in our columns previously, or whith do not call for 
extended notice. Great ingenuity has been ex- 
pended on all the appliances of the laundry, and 
these recurring exhibitions are well worth a visit 
from all interested in the industry. 





THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel 
Institute was held this week at the Institution 
of Civil Engineers, by kind permission of the 
latter Society, the President, Mr. William Whit- 
well, occupying the chair. The meeting com- 
menced on the morning of Wednesday and was 
concluded at yesterday’s sitting. A list of 13 
papers had been prepared, four of which were 
read on Wednesday morning. We will treat of 
these in our present issue, reserving a further re- 
port of the meeting until next week. 


Tue Report oF THE CoUNCIL. 


After the Minutes of the last meeting had been 
read by the Secretary; Mr. Bennet H. Brough, the 
Report of the Council was taken. From this it 
appeared that the total number on the roll of the 
Institute was 1648 at the end of last year. The 
balance-sheet shows that the Institute is in a sound 
financial position, the income for the t year 
amounting to 46371., while the expenditure was 
41701. During the past year the President con- 
tinued to represent the Institute on the General 
Committee administering the Government grant 
for scientific investigations. Sir Frederick Abel 
represented the Institute on the governing bod 
of the National Physical Laboratory, and Sir Wil- 
liam Roberts-Austen represented the Institute 
on the governing body of the Imperial Institute. 
Mr. James Riley and Mr. George Ainsworth were 
appointed to the Committee on standardising the 
various kinds of iron and steel sections in use, 
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inaugurated by the Institution of Civil Engineers. 
Reference was next made in the report to the 
Andrew Carnegie scholarships. The Council had 
decided that > scholarships, each of the value 
of 1001., tenable for one year, should be awarded to 
Dr. J. A. Matthews, of the United States ; to Dr. 
A. Stansfield, of London ; and to Mr. J. Goldberg, 
of Austria, respectively. Mr. Carnegie had ex- 
pressed his approval of these awards, and was so 
well pleased with the nature of the applications 
received, that he doubled his original donation. 
Particulars of the scheme had been widely distri- 
buted, and had been printed in the English, French, 
German, Italian, Russian, Spanish, and Swedish 
languages. The Council had decided to appoint a 
Committee on the Nomenclature of Metallography, 
this Committee consisting of Mr. E. Heyn, of 
Charlottenberg ; Mr. T. W. Hogg, of Newburn ; 
Professor H. M. Howe, of New York; Baron H. 
von Jiiptner, of Donawitz, Austria ; Professor A. 
Martens, Berlin; Mr. A. McWilliam, of Sheffield ; 
Mr. Walter Rosenhain, of Birmingham; Mr. A. 
Sauveur, of Boston, Massachusetts ; Dr. A. Stans- 
field, of Montreal; and Mr. J. E. Stead, of Mid- 
dlesbrough, with the President as chairman, and 
Mr. Brough as secretary. This Committee had 
been appointed in view of the fact that with the 
development of metallography the nomenclature is 
becoming more and more involved, and it would be 
its duty to report whether it would be possible 
to take steps to make the terminology less compli- 
cated and more precise. A preliminary report of 
this Committee had already been presented. The 
Council had elected Mr. W. H. Bleckly as honorary 
treasurer, and had chosen Mr. John Devonshire 
Ellis as vice-president to fill the vacancy thus 
created. 

Mr. John Fritz, in moving a vote of thanks to 
the Chairman and the Council, referred to the value 
of the work done by the Institution in past times, 
and the great influence it had had on the advance- 
ment of metallurgical science. In America, he said, 
they felt that the Iron and Steel Institute was the 
corner stone of iron and steel manufacture. He 
referred to many of the great men who had passed 
away—Bessemer, Siemens, Holley, and others—who 
had been members of the Institute. It was greatly 
owing to the papers read, to the discussions, and to 
the meetings of the Institute that the marvellous 
achievements now beheld in iron and steel manu- 
facture were due. Mr. Perry F. Nursey, in second- 
ing the motion, said it was a pity that conventional 
usage did not permit members of council to propose 
and second these votes, as then members might 
gain some idea of the heavy work performed by 
members of council and the number of meetings 
attended. Mr. Whitwell briefly returned thanks. 


BessEMER MEDAL. 


The Bessemer Medal this year had been awarded 
to his Excellency F. A. Krupp, of Essen. Mr. 
Krupp was not able to be present, as his state of 
health would not permit his leaving the South of 
Europe. He had, however, requested his cousin, 
Mr. Otto Eichhoff, to represent him. Mr. Whitwell, 
in making the presentation, said it was notable, 
inasmuch as the recipient was the son of the late 
honorary member. The late Mr. A. Krupp had 
commenced business by labouring himself at 
the crucible; he was his own steel-maker, his 
own book-keeper, his own business manager, his 
own commercial traveller, and his own master. 
After a life of activity, he died the owner of the 
largest iron works in the world. This he had left 
to his son fifteen years ago, who had so well 
followed his footsteps that he had now twice as 
many workmen employed as when he succeeded to 
the business. He was now the sole owner of 
worxs which employed 47,000 men. Everyone 
would regret that Mr. Krupp was not present 
to receive the medal, but he was well repre- 
sented by his cousin and friend. In _ handing 
the medal to Mr. Krupp’s cousin, Mr. Whitwell 
said he hoped that it would be a token not only of 
the great services Mr. Krupp had rendered to the 
iron and steel industry, but as a token of the 
kindly feeling cherished in this country toward the 
iron and steel makers of Germany. In reply, Mr. 
Kichhoff stated that he wished to express the 


heartiest thanks of his distinguished relative for 
the honour that had been done to him. 
Mr. Krupp been present he was sure he would 
have been very much touched by the kindly 
references made by Mr. Whitwell to his great 
He was sure also that he (Mr. Krupp) 


father. 


would have declined to accede to the merits 
attributed to him; but for himself, the speaker 
said, he would personally accept all that had 
been said. He next proceeded to read a letter 
from Mr. Krupp to himself, in which his thanks 
for the medal were expressed in appropriate terms, 
and in which it was stated that the merit was due 
to his late father and the collaboration of those 
who had worked with him. 


Tue CoxkinGc oF Coat. 


The next business was the reading of two papers 
which were discussed together. The first was 
‘*On the Compression of Fuel Before Coking,” by 
Mr. J. H. Darby, of Brymbo, and the other on 
‘*The Recovery of By-Products in Coking,” by 
Mr. J. Thiry, of London. These papers we shall 
publish in subsequent issues. 

Mr. Darby commenced his paper by reference to 
the growing scarcity of the best coking coals and to 
the various devices employed for the utilisation of 
inferior seams. The results of compression of coal 
before coking, which was the subject of his paper, 
showed that the advantages were by no means con- 
fined to the porous coking fuel.. The idea of com- 
pression originated on the Continent. It had been 
observed that the coke produced from the lowest 
portions of retort-ovens was superior to that pro- 
duced from the upper portions of the charge. This 
led to experiments in compressing fuel. At 
first it was stamped in the oven by hand, in 
other cases the charge was weighted. ‘This 
led to compression in a box outside the ovens, 
the stamped cake being afterwards moved out 
of the box into the oven by mechanical means. 
The degree to which the slack might be compressed 
varied with its character, state of division, content of 
moisture, and other conditions. Generally speak- 
ing, it was found that the weight of a given bulk of 
compressed fuel in an oven was 50 per cent. greater 
than fuel charged in the ordinary way. Side clear- 
ance had, however, to be allowed, and this reduced 
the advantage from 25 to 30 percent. The com- 
pressed fuel, however, coked more slowly than the 
uncompressed, and the net gain therefore amounted 
to between 10 and 12 per cent. To find the differ- 
ence in the character of the coke, the weight of a 
cubic foot from a solid lump of coke was estimated. 
Of three samples from Durham the weight per cubic 
foot for uncompressed coke was 63.37 lb., and for 
compressed coke 80.88 lb. In North Wales un- 
compressed coke average weight was 56 lb. per 
cubic foot, compressed coke was 60.57 lb. From 
South Yorkshire coal uncompressed coke was 
53.9 lb., and the compressed coke 57.9 lb. The 
West Lancashire coal gave uncompressed coke 501b., 
and the a coke 56.4 1b. It would be seen, 
therefore, that the compressed coke was consider- 
ably denser. In addition to this there were other 
advantages. The breeze, or small coke, was very 
much reduced in quantity ; the lumps of coke were 
larger and firmer, and in a marked degree bore 
handling without very much breakage. The process 
of charging an oven by the mechanical means in 
use when compression of fuel was adopted occupied 
much less time than the old method of charging by 
hand ; in fact, the time was reduced from 10 or 12 
minutes to 3 or 4 minutes. Smoke was therefore 
largely prevented, and the loss of by-products was 
less. In some cases the yield of ammonia had 
been increased 25 per cent. Less hand labour was 
employed, and the laborious work of forcing the 
wet fuel out of the tubs into the ovens, and 
levelling} the charge in the ovens, was entirely 
abolished ; while the clearance between the cake of 
fuel and the side of the ovens allowed for free escape 
of gases, and tended to prevent undue deterioration 
of the walls. The apparatus by which the com- 
pression is carried out was next described, and 
illustrated by means of diagrams. These we shall 
reproduce in a future issue, when we print Mr. 
Darby’s paper in full. 

The 2 wd by Mr. Thiry referred to the recovery 
of by-products. He mentioned the prejudice which, 
he said, still existed in the minds of many against 
the use of retort-oven coke in the blast furnace. 
About 2000 ordinary retort ovens and about 
4100 by-product ovens have been established in 
this country. Dr. C. Otto and Co. have confined 
their practice chiefly to Germany, where no less 


ad | than 14,000 ovens have been constructed on their 


system, besides which 2200 have been erected 
in the United States. A battery of 50 of their 
ovens have been in successful operation for 





about four years at the Newport iron works of 


Sir B. Samuelson and OCo., Middlesbrough, and 
an additional battery of 80 was built last year at 
the same works. Altogether about 200 examples 
of the Otto-Hilgenstock by-product oven will be 
shortly in operation in this country, and the con- 
struction of others in South Wales and Yorkshire 
is about to be proceeded with. The average out- 
put of one of these ovens is 31 to 32 tons of metal- 
lurgical coke per week, the size of the oven being 
33 ft. 7 in. long, 6 ft. 6 in. to 6 ft. 8in. high, and 
1 ft. 9in. wide in the middle. The construction 
of the oven was illustrated by a diagram, which we 
shall reproduce later. With the new oven there is a 
lower value of waste heat for the generation of 
steam, but an increased yield in coke and by-pro- 
ducts is obtained. The chief improvements con- 
sist, firat, in the use of Bunsen burners, so that 
perfect combustion is obtained, a high tempera- 
ture is reached, and on this the quality of the coke 
largely depends ; the heating gases have only a very 
short distance to travel, and this is in the upward 
direction ; therefore, little draught is needed. The 
losses arising from leakage are thus reduced. 
Other advantages are also claimed, amongst them 
being that the coking time is shortened. It is 
claimed ,that the increased yield in coke is about 
5 percent. more than the crucible yield, a circum- 
stance principally due to the smaller draught. 
The cost of labour is said to be no higher than for 
working the beehive ovens, and the repairs are 
insignificant. A section of the paper was taken up 
by discussing the probability of a fall in the price 
of sulphate of ammonia due to increased produc- 
tion. Figures were quoted with a view to refute 
the apprehension entertained by those who are 
interested in this question. These important 
statistics will be reproduced when we publish the 
paper in full. 

he discussion on these two papers was opened 
by Mr. Snelus. He had seen Mr. Darby’s process 
in operation, and spoke highly of it. Five or six 
years ago he had mentioned a process of compress- 
ing coal which had been followed in Germany, and 
he considered it one of the greatest improvements 
in the coking of coal that he had come across for a 
very long time. That coke was made in Germany, 
and it was one of the finest samples he had ever 
met, though not made from the best coal. What 
he had recently seen at Brymbo confirmed his 
former experience, for the coal used was not by 
any means the best. The compressed coal was 
charged, so that there was a clearance at the sides, 
and it did not come against the walls of the ovens. 
This was a matter of importance, as small coal 
contains earthy matter which tends to flux the 
brickwork. Another advantage was that the gases 
were freer to escape. Another matter to which he 
would make reference, although it was apart from 
the compression system, was the way in which 
Mr. Darby watered his coke, carrying on the opera- 
tion before the fuel came in contact with the air, 
the consequence was that the fuel produced 
was like beehive coke. On the whole, he had 
never seen a better coking plant than that at 
Brymbo. One thing which he, as a chemist, could 
not quite understand, was that Mr. Darby got 
more sulphate of ammonia. He did not see how 
this came about ; but, at any rate, the effect was 
recorded. One point was that the charging was 
much quicker. 

Mr. Hollis noted that in the details given in the 
paper there was a great difference in the gain of 
weight per cubic foot due to the process and the 
different descriptions of coal mentioned. For 
instance, the Durham coal credited the process with 
an advantage of more than double that obtained 
with any other description of coal mentioned. It 
would be satisfactory to get some explanation of 
this. He would also like to know whether the 
coal was washed or not before compression. 

Mr. Ainsworth said that the advantages due to 
the compression system were set out by Mr. Darby 
in his paper, but the only evidence they had that 
the coke was improved was that it was made heavier. 
That, he held, was not conclusive proof. What was 
wanted to be determined was the degree of solu- 
bility of the coke in a stream of carbonic acid. His 
experience was that heavy coke was not necessarily 
the best. Mr. Thiry had said that the yield o 
coke by the process he described was 5 per cent 
more than with crucible coke. He would ask if 
that referred to dry coke? It was also stated that 
the cost of labour was not higher than when making 
beehive coke. It would be satisfactory to have 
some more detailed information on this point. Mr. 
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Thiry had also said that ‘‘ when all the advantages 
of the modern system of ovens are fairly con- 
sidered, and taking into account besides that the 
yield of such an oven is 15 to 20 per cent. higher 
than with a beehive oven, it must be apparent 
that there is some justification for incurring greater 
expense.” Mr. Ainsworth was in doubt as to what 
this 15 to 20 per cent. referred. In regard to the 
yield, to which reference had been made, he 
questioned very much if 80.88 per cent. of coke 
could be obtained ; if so, he would ask how much 
moisture it contained. No doubt it might be that 
these ovens would be more suitable for poorer coal ; 
but that was not a matter which much affected us 
in this country. 

Mr. Cooper wished to confirm what Mr. Snelus 
had said. His attention had been called by Mr. 
Darby to what was being done in the Luxembourg 
district. His firm had investigated the matter, and 
they were so much impressed by what they learnt 
that though they had just completed a plant, they 
had it redesigned to fall in with the new ideas. 
That was more than twelve months ago, and they 
had been at work some short time. For certain 
reasons, however, they had not been able to obtain 
detailed and conclusive information on all points. 
There was no doubt, however, that they secured a 
larger return of coke. In place of 3 tons they 
would get 70 cwt. to 75 cwt. from a charge ; but 
the time taken was longer, so that they were not 
sure exactly what the quantity per oven was during 
a given time. One advantage was that no breeze 
was produced, and more by-products were secured. 
He considered the system a great improvement in 
the process of coke production. 

Mr, Thomas Turner pointed out that a great 
deal depended on the size of the fuel ; both the 
very fine and the very coarse coal had a greater 
density than the medium size, an increase in their 
return of by-products was no more than one would 
expect by compression from the fact that ammonia 
needs a reducing atmosphere for its production. 
Mr. Thiry’s paper was interesting, apart from the 
production of by-products. The failure of the 
nitrate supplies would probably increase the 
demand for sulphate of ammonia. In Germany 
this fertiliser was used much more than in this 
country ; and, in fact, we were exporting it for 
German use. The reason for this was that the 
German farmer knows more of chemistry than his 
brother in England, and can therefore apportion 
the fertilising agents to the different crops. In 
England, however, there was a growing demand 
for — of ammonia, and he did not anticipate 
that the price would be likely to fall. Mr. T. 
Vaughan Seabee also regretted that this by-product 
was not more used as a fertiliser with us. 

Sir Lowthian Bell said that in former times the 
extra yield of retort coke was neutralised by its 
inferior quality as a fuel. There were, however, 
other by-products as a set-off. By Mr. Darby’s 
paper, however, they learnt that the objection of 
the rapid solution of retort coke was removed by 
compression of the coal. For his own part he 
believed that that end would be obtained. 

Mr. Hawdon wished to confirm the figures given 
by Mr. Thiry as to temperature at the Newport 
ovens. The same author had said that in the 
simplest manner possible, and that without pro- 
viding any special apparatus for the purpose, the 
air for combustion was heated to a temperature of 
400 deg. Cent. only by using the heat from the 
foundations. The speaker was quite sure that this 
was not so in regard to the Newport ovens, other- 
wise he would not have been able to stand on the 
foundations as he did. As a matter of fact, he pre- 
ferred to use cold air, as it kept the sole of the 
ovens cool, and this resulted in the fuel being 
harder, 

Sir Bernhard Samuelson was glad to hear from 
his old friend Sir Lowthian Bell that, what he felt 
he must call, the prejudice long held against retort 
coke, was being overcome. He supposed Sir Lowthian 
spoke in the light of experience gained in his own 
works. He was surprised to hear a yield of 68 per 
cent. of coke attributed to beehive ovens. If 
such a high figure as this had been reached, the 
difficulty of introducing retort coke would un- 
doubtedly be very much greater. In regard to the 
demand for sulphate of ammonia, he saw in the 
room a gentleman who proposed to increase the 
production to an enormous extent. That was Dr. 
Ludwig Mond, whom he hoped to hear on this sub- 
ject. It should be borne in mind that by trials made 
in this country it had been found that crops treated 


with sulphate of ammonia and with nitrate of soda 
respectively did not always give results commen- 
surate with the composition of the fertiliser. It 
was shown that nitrate pays better at times in some 
cases. The point that had been raised was the 
future of beetroot cultivation owing to the 
Sugar Conference. Sulphate of ammonia was suit- 
able for beetroot, and therefore it was thought that 
there might be a slackening of the demand. How- 
ever this might be, he did not think there would 
be any reduction in price. In making reference 
to the Otto ovens at the Newport Works, Sir 
Bernhard said it was to be regretted that they could 
not for some time obtain sufticiently good bricks in 
this country, and had therefore to import them from 
Germany. He was glad to say, however, that this 
difficulty had been overcome, and they were now able 
to get at home as good and accurate bricks as could 
be obtained from abroad ; that would cheapen the 
cost of the ovens. One detail he would point out 
which had an effect on the quantity of coke. They 
found it advisable not to draw the charge immedi- 
ately the coking was complete. but to let it rest and 
anneal for atime. They had had no experience of 
Mr. Darby’s system at Newport, but every blast- 
furnace owner would be delighted to hear that they 
could now use a coal for coking such as had not yet 
been available. It was a fact that there was a 
scarcity of coking coal in Durham. 

Dr. Mond said he would not have risen if 
Sir Bernhard Samuelson had not mentioned his 
name, because he had nothing to add on questions 
of coking coal for metallurgical practice. He was, 
however, pleased to congratulate Mr. Darby on 
the success of his experiments. He would not 
follow the discussion on the respective values of 
nitrate of soda and sulphate of ammonia, as he did 
not think the question arose from the subject. Sir H. 
Gilbert had laid it down that for all principal cro 
the nitrogen in sulphate of ammonia was equally 
valuable as that in nitrate of soda. Reference had 
been made to the reduction in the use of sulphate 
of ammonia due to the Sugar Conference and its 
bearing on the cultivation of the beet. It might 
allay apprehensions on this score if he said that 
producers of cane sugar were already using sulphate 
of ammonia. No doubt compressing coke would 
lead to making inferior fuels suitable for blast- 
furnace work. In Belgium, coal containing 18 to 
20 per cent. of volatile matter was made into coke. 
The extra cost of plant for compressing is not to be 
forgotten. 

Mr. Darby, in replying to the discussion, said 
that he had been asked how the difference arose in 
the weight of fuel produced in the old and new 
systems respectively, when working with coal from 
different districts. That he was unable to account 
for. He could only say that they coked the coal in 
the same type of oven, and the results recorded were 
produced. In reply to other questions he stated that 
the fuel was washed in the ordinary way,and therefore 
contained 10 to 12 per cent. of moisture, enough to 
enable it to form a cake. He did not say that the 
weight of coke per cubic foot would necessarily 
show its suitability, but he quoted the figures as a 
guide. The pieces of fuel used for determining 
the weight were of equal size and quality. 

Mr. Thiry said he would reply to the discussion 
in writing. 

THe Exmtnation oF Sixicon. 


A paper by Mr. Andrew M’ William, lecturer in 
metallurgy at University College, Sheffield, and 
Mr. William H. Hatfield, of the Meadowhall Iron 
and Steel Works, Sheffield, entitled the ‘‘ Elimina- 
tion of Silicon in the Acid Open-Hearth,” was next 
read. The authors pointed out that in the manufac- 
ture of steels of very varying carbons occasional 
heats containing more silicon than was desired or 
expected would occur. Uniformly low silicons are 
now fashionable in some quarters. It has been 
thought that what is called a ‘‘ sand boil” may have 
occasioned high silicons, or there may have been a 
special attack on the bottoms or banks of the 
furnace where the silica has been reduced to 
silicon, and transferred to the steel. Messrs. J. 
Crowley and Co. having kindly placed at the dis- 
posal of the authors a 25-ton furnace, investigation 
was commenced, The carbon contents of the steels 
made were very varied, and the condition of the 
bottom and banks after the metal was tapped 
was tabulated alongside the ae per- 
centages of silicons in the steels. It was found 
that the silicons were apparently quite inde- 








pendent of the other variations. The effect of 


varying temperature was next made the sub- 
ject of study, but no clear indication was found 
of any predominating effect. Next the condition. 
of the slag and its composition were considered, 
and here, it appeared, was the crux of the whole 
question. Analyses showed that the steels finished 
with thin slags were low in silicon, whilst those 
with thick slags were high. This condition could 
be varied at will. The proportion of ferric oxide 
to ferrous oxide, and the total amounts of oxides 
in the slag within the limits of experiment, seem 
to be of subsidiary importance, excepting that they 
help to determine the basicity of the slag. 

The discussion on this paper was opened by Mr. 
Windsor-Richards, who said that the results ob- 
tained by the authors were surprising. That silicon 
could be kept under perfect control was shown by 
experiments he had made, details of which he would 
hand to the Secretary. 

Professor Bauerman congratulated the authors on 
their excellent paper, and said its value was greater 
because they had told us something we might have 
anticipated. The ordinary process of “killing” 
steel was analogous to that which had been de- 
scribed, but the experiments were extremely in- 
teresting as having been carried out on so large a 
scale. He thought Mr. M’ William had proved his 

oint. 

f Mr. Harbord wished to offer his congratulations 
tothe authors. He himself had been trying to gain 
information on this matter for some time past, 
He agreed that the slag influenced the content of 
silicon, but he thought that it would be better to 
say that the condition depended both on the com- 
position of the slag and the temperature. 

Mr. Lange had been through the charge-books 
of his firm for a considerable distance back, and 
could find no relation between the temperature of 
the bath and high and low silicon. 

In replying to the discussion, Mr. M’ William said 
that it was to be remembered there were two authors 
to the paper, and it was the great skill of Mr. Hat- 
field in working the furnace that had enabled the 
experiments to be successfully carried out. What 
was put forward was only the beginning of the 
work, and, no doubt, temperature had an influence 
on the question that they intended to go into later. 


Cootina TUYERES. 


A paper by Mr. Horace Allen, entitled ‘‘ A New 
System of Cooling Tuyeres for Blast-Furnaces,’ 
was next on the list. The author did not read 
this paper, but gave a short description of the 
apparatus by means of wall diagrams. Generally, 
it may be said that the new system, which has been 
invented by Mr. W. J. Foster, has been designed 
to prevent the leakage of water, the latter being 
not applied under pressure, but aspired through 
the tuyere by suction. In the case of damage to 
the coil pipes water will not escape into the furnace. 

A very brief discussion followed Mr. Allen’s ex- 
planation. 

Mr. Sahlin referred to the large number of 
tuyeres that were destroyed, and advocated the use 
of copper. He had found great advantage from 
using tuyeres of this metal, but he had had to 
get them from Pittsburg, as they were not to be 
procured in this country. . 

Mr. Snelus also —- of the advantages to be 
derived from Mr. Allen’s system. 

The meeting was then adjourned until the next 


day. 


ENGINEERING IN THE NAVY. 

Tue North-East Coast Institution of Engineers 
and Shipbuilders are following up the question of 
the position held by the engineering branch in the 
Royal Navy. In our issue of February 14 of this 

ear we commenced to B ae a paper read at 

ewcastle-on-Tyne by . D. B. Morison at a 
meeting of the above-named Institution ; and in 
an article in the same issue, when commenting on 
this paper, we said we should return to the discus- 
sion by which it was followed at a future date. 
We have now before us the text of the remarks 
made by the various speakers, and are therefore 
able to fulfil our promise. 

The reply of Mr. Morison to the discussion on 
his paper is so much to the point that we cannot do 
better than quote it verbatim : 

The most gratifying feature in connection with the 
paper I have had the honour of submitting to this Insti- 
tution is, that it has resulted in ex of opinion 
from several gentlemen well known in the engineeri 








world, wh» are undeniably qualified to form reliable con- 
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many others of their shipmates, in view of the probability 
of the boilers, engines, and steam pipes being damaged 
by shot, or shell, or torpedo; and the possibilities of the 
vessel being rammed. I may remark, for instance, in the 
case of the Victoria, not in war time, yp ’ one engineer 
officer was saved, whereas only one lieutenant was 
drowned ; and we know with regard to the unfortunate 
men a Jarge proportion of the eering department 
perished in that ill-fated ship. It is consequently neces- 
sary that the engineer officers should exhibit to their 
men an —— of courage and coolness for the preserva- 
tion of discipline and the ensuring of prompt attention 
and obedience to orders; bub it becomes difficult to 
exhibit these necessary qualities if the spirit of these 
officers is crashed by the continual repression and non- 
ition by those in authority.” 

r. Rollo Appleyard says: ‘‘ As long ago as 1875 the 
yma § for this reform was ly indicated by 
Admiral Cooper Key. In 1877 it was again pavonsted ty 
Lord Goschen, and in the same year by Sir Edward Reed. 
Since that time reformers have been many, the case has 

brought repeatedly to public notice, but because it 
has lacked the grim evidence that would be immediately 
so secre in the event < naval Fagg = has found no 
lequate response among the people, and no proper con- 
sideration at the hands of the Government. It has been 
shelved, like the old melodramas of Nelson’s time, some 
ry A to be re-enaced with terrible force and circumstance. 
Admirals, statesmen, and the press have urged for these 
concessions in vain; diplomacy and eloquence are no 
match for tradition.” 

With reference to these exceptional admirals, Mr. 
Bremner says: ‘‘Certain admirals after retiring from the 
Board have been seized with an attack of virtue, and have 
given unmistakeable expression to their opinion that what 
the engineers are asking for is perfectly reasonable, but 
what we want is that the admirals who are in power on 
the Board at the present time shall find salvation. Those 
are the men, and these explosions of virtue which take 
place when the restrictions of active service are removed 
are some indication of the strength of the written and 
unwritten laws which tend in the Navy to always main- 
tain the status quo.” Ib has been suggested that the 
Admiralty might evade the recommendation in the 
Memorandum with reference to officers ‘‘in lieu of 
chiefs,” > simply omitting the words ‘‘in lieu of,” and 
allowing all other conditions to remain ; or, in other words, 
by appointing engineer officers, below chief engineer 
rank, to all ships at present carrying engineers “in lieu 
of chiefs.” 

It is perfectly certain, however, that the British Ad- 
miralty would not adopt such a policy of irritation, 
especially as the title ‘‘ in lieu of chief,” carries with it a 
mark of increased responsibility. 

The decision of the Admiralty to appoint warrant 
officers in full charge of machinery should undoubtedly be 
considered in conjunction with Admiral Melville’s expe- 
rience and recommendation. I do not infer that artificer 
engineers are not capable warrant officers, but I analy 
contend that their services would be of maximum value 
on ships carrying supinnee officers, and especially is this 
the case in view of the lowering of the standard of expe- 
aeons of artificer engineers recently ordered by the Ad- 
miralty. 

In the next paper on this subject, which I hope to 
submit to the Institution, I propose to devote a section 
to the questions asked in the House of Commons on 
engineering matters, together with the replies given by 
the Admiralty. 

In conclusion, I would again thank the special com- 
mittee and the many gentlemen who have given me their 
whole-hearted assistance during the preparation of my 

per, and have recorded their opinions so forcibly in the 

iscussion. We have undertaken this work from a 
national standpoint, and the pate expects us to do our 
duty by carrying it through. Mr. Appleyard says: 
“* Now that the lever has been applied by civil engineers, 
something must shift, and progress must be made; for 
the public will realise that the present system stands con- 
demned by the men best able to judge of its defects. 

“If the great body of qualified civil engineers makes 
the statement that the present system spells ruin to the 
fleet, we may hope for some result.” 

That the public has lost confidence in the Admiralty 
methods is clearly proved by my —— but I strongly 
suspect that many parents will speculate on the ability of 
the engineering institutions to solve this problem, and 
that we shall see an increase in the number of applica- 
tions for Keyham College this year. If such is the case, 
then we have still another reason for persistance. Our 
cause is a good one ; we are fighting for the efficiency of 
the British Navy. 


The President of the North-East Coast Institu- 
tion, Mr. Henry Withy, who occupied the chair 
during the discussion, referred to the former papers 
on this subject contributed by Mr. Morison, as 
well as to what had been done by kindred societies 
in furthering the interests of the Navy in this 
direction. The influential deputation that waited 
on the First Lord of the Admiralty in July last 
efficiency of the Navy is that officers should be| Will be within the recollection of our readers.* 
placed in military control over their men. After a life’s|_It will give some idea of the manner in which 
experience in the Navy, Mr. Bedbrook, R.N., chief | engineering subjects are treated at the Admiralty 
nspector of machinery (retired), said, at the Newcastle| when it is stated that no answer, beyond the few 
meeting: “The position of the engineer officer should be} remarks made by Lord Selborne at the time, and 
such as to demand implicit obedience from all naval hich f ie : . 
ratings; and this is cnly possible by his being given aj Which were referred to in our columns, had been 
military command. It should further be borne in mind| Vouchsafed at the time Mr. Withy spoke ; and, we 
that engineer officers have a large number of petty officers} believe, nothing more has transpired since that 
and men serving under their orders, and that they, with | —_—— bnisinepecicised Ht 
their men, are called upon to submit to risks greater than 


clusions on the great national problem of naval engineers 
and naval efficiency. : 

The importance of the subject is ably set forth by Mr. 

. M. Johnson, R.N., Chief Inspector of Machinery 
(retired), who says, ‘‘ The efficiency of the Navy is so 
rae ig Sg wg and bound up in the engineering 
branch, that the safety of the nation may be secured or 
forfeited by the action which the authorities may take, or 
may not take on the initiative of the North-East Coast 
Engineering Institution.” j 

For years the Admiralty has been advised and entreated 
to with the engineering —— in a broad, liberal 
and impartial spirit, but in the words of Mr. Dugdale, 
“‘they have by arrogant and egotistical opposition suc- 
ceeded in making one of our most honourable and impor- 
sant professions the most unpopular in the entire Navy.” 
Reference to the diagrams included in my paper testify 
to the truth of these eevere criticisms; and it is evident 
that the authorities must either refute the alleged facts, 
or stand convicted of a grave dereliction of duty. _ 

Two years ago, this subject was discussed in plain and 
unmistakeable language by the marine engineering institu- 
tions, but the fact that practically nothing has been done 
is a clear indication of the bitterly hostile attitude of the 
all-powerful opponents of engineering reform. There is 
no attempt to disguise the hostility : it is traditional and 
intense, and will remain so as long as the constitution of 
the Board of Admiralty is wholly executive. 

Opposition to naval developments, on the part of 
admirals who serve on the Seon has always been a factor 
to be reckoned with. They opposed steam, opposed 
armour, opposed breech-loading and quick-firing guns, 
opposed the increase of the fleet, opposed the removal of 
masts and yards, but they undoubtedly did so from an 
honest conviction that they were acting in the best 
interests of the country, and the explanation is, that = 
were then, as they are now, completely out of touch wit 
engineering progress. : , 

Sir John Colomb, M.P., at the interview with Lord 
Selborne, said, ‘* We have arrived at the present stage of 
dissatisfaction and difficulty through a long series of ad- 
ministrative compromises between the force of sentiment 
and tradition on the one hand, and the force of facts 
produced by the progress of mechanical science on the 
other.” 

This may explain the attitude of Lord Selborne towards 
the Parliamentary and engineering deputation. On that 
deputation were a large number of influential members of 
the House of Commons, and also the representatives of 
the engineering institutions. 

The gentlemen who addressed Lord Selborne un- 
doubtedly expressed the views of the marine engineering 
profession, and yet a perusal of his lordship’s reply clearly 
shows how hopelessly out of sympathy are the members 
of the Board of Admiralty with the engineering profes- 
sion generally. Lord Selborne’s opinions on this highly 
technical question are naturally inspired by his executive 
colleagues. It is from them he derives his knowledge of 
the internal economy of the naval service, and to him 
they impart those prejudiced views, on this very question, 
which are so effectually blocking reforms, and which have 
established a position wholly artificial and highly dan- 
gerous. 

This policy of repression of engineers is still being 
resolutely maintained by the Admiralty, and the risks 
which are being deliberately taken are so great as to be 
incredible. 

Professor Weighton points out that the whole tendency 
of modern education is to raise standards in all profes- 
sions, and pertinently asks why the Admiralty does not 
frankly and openly admit this, instead of attempting to 
obscure the issues by asserting that they get the engineers 
and artificers they ask for, and get them up to their 
standard. Professor Weighton also expressed the opinions 
of the marine engineering profession by saying that 
** Under a Board as at present constituted, it is hopeless 
to expect impartiality and justice. The more one ponders 
this subject, and the closer one examines it, the more 
firmly does one become convinced thatthe Admiralty has, 
so far, failed to fully realise the essential character of the 
machines they administer. u : 

‘*A modern warship is a floating box of machinery. 
It is the greatest, the most awe-inspiring, aggregation of 
power in one unit yet devised by man. On its operation 
on the day of stress may — the security, and even 
the very existence, of the Empire. Naval tactics are 
necessarily of the utmost importance—they are of primary 
importance—but futile indeed will be the most brilliant 
tactics if the floating mechanisms fail in the hour of 
trial. To minimise the risk of such failure, it surely 
behoves the Admiralty to adons all possible precautions. 
They have at their service the highest marine engineering 
talent the country can produce, if they like to enlist it. 
They require this talent, and they require abundance of 
of it, not only afloat, but at headquarters ashore.” : 

In dealing with the subject of administration in this 
year’s report on the Navy Estimates, Lord Selborne says: 
** Most important of all, the development of the pe 
administration must be on such dines as make for efficient 
war administration, The Board is keenly alive to the 
importance of this aspect of the question.” 

he great reform which is absolutely n for the 
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date. Mr. Withy repeated what he described as 
the main question at issue—i.e., ‘‘ the granting of 
a limited pong: en control of engineer officers 
over the men of their branch ; the formation of the 
engineer department into a military corps, with 
corresponding status and rank.” is, he said 
very truly, has been entirely ignored. ‘‘The 
present unsatisfactory ition of affairs in the 
engineer branch of the Navy is scandalous,” the 
President of the Institution continued. Such a 
strong expression, coming from one holding so 
responsible a position as Mr. Withy, can only be 
ignored by those who are prepared to set public 
opinion at defiance in a shameless manner. 

Continuing, Mr. Withy said : 

We, therefore, as engineers, feel it our plain and im- 

rative duty to insist that the engineering branch of the 

avy shall be made capable of bearing satisfactorily 
the first brunt of a naval war, and of efficiently continuing 
the naval service of the country. No one can know better 
that, in these days of steam engineering, the safety of our 
Empire may hang upon the initial efficiency of our naval 
engine-rooms on the outbreak of war. hat we have to 
insist upon is the paramount value of complete efficiency 
in our warships, either with regard to their machinery or 
to the organisation and administration of the officers and 
men who are entrusted with its care and maintenance. 
We believe that the highest engineering efficiency of a 
warship is to be secured by entrusting the machinery to 
the care of engineer officers, who shall have, under the 
supreme authority on board ship—the captain—the mili- 
tary control and ag mm of their own particular 
department. .. . Mr. Morison has shown, in the most 
graphic and telling manner, by the diagrams which he 
published at the end of his paper, the rapid decline of 
candidates for engineer appointments. It is necessar 
for the efficiency of the Navy that this should be altered, 
but it never will be altered until the engineer branch is 
represented upon the Admiralty Council, and until naval 
engineering is given the status to which its importance 
entitles it. 

Mr. Withy did not arrogate to himself undue 
authority when he claimed to speak for the great 
body of engineers. We feel confident that there 
are few, if any, engineers competent to give an 
opinion who would not support every word he 
said. Those who heard the discussion at Newcastle 
—the most numerously attended ever held by the 
Institution—and listened to the applause that 
followed the remarks he made at the time, and 
those of other speakers, will be sure that the North- 
wre Coast is for the reforms advocated with all its 

eart. 

In a recent article we commented upon the 
reply of the Parliamentary Secretary of the Ad- 
miralty to the criticisms upon the policy of the 
Board. Mr. Morison has taken the matter up in 
a much more complete manner than we were able 
to do, and has dealt with Mr. Arnold-Forster’s 
speech paragraph by paragraph. We commend 
his analysis, as printed in the Transactions of the 
Institution, to the attention of our readers. There 
are, however, one or two points to which we may 
make reference. 

The Financial Secretary of the Admiralty said 
that commanders of ships did not complain of the 
state of their engines, and that the engineers had 
not failed to respond to the strain put upon them. 
Mr. Morison says that this is a tribute to the zeal 
of the engineers, but points out at what a cost 
this zeal is exercised by the staff of undermanned 
engine-rooms. He instances the case of the Hermes, 
the chief engineer of which vessel broke down 
under the stress of his duties, and has had to be 
invalided from the service. In war time, he says, 
this disaster will be repeated again and again. 

The Financial Secretary said that he did not 
find absence of authority had led to indiscipline in 
the engine-room. It is worth noting that this 
statement was reported in the Times, but was 
omitted from the official report in Hansard ; pre- 
sumably ruled out by the Speaker in the proof sub- 
mitted. Mr. Morison very aptly points out that a 
state of war—under the stress of battle—conditions 
would be naturally altered. He quotes Admiral 
Sir John Hopkins and Admiral Fitzgerald on the 

uestion of rank to engineers ; a matter which is at 
the root of discipline. Sir John Hopkins said in a 
= read, a few months ago, before the Royal 

nited Service Institution : 

And now let me touch on the vexed question of the 
position of the engineers, and suggest that the time has 
arrived to accord them executive rank. Their duties are 
purely executive, and should be ised as such. The 
recognition cannot, in my opinion, clash in any single in- 
stance with other executives, as their sphere of duty is 
so clearly defined. An engineer would as little expect to 
be put in charge of the navigating or officers of watch’s 
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duties as would these officers of being put in charge of the 
engines. 

Sir John Hopkins has been Admiral Superinten- 
dent of a Pov xem Controller of the Navy, and 
Commander-in-Chief on a Foreign Station. He 
could ‘not have wider credentials to speak with 
authority on this subject ; and we quote his words 
with great satisfaction. 

We quote those of the other truly gallant admiral 
with equal, perhaps almost greater, satisfaction. 
Admiral Fitzgerald says : 


Already the engineers are calling out for executive rank 
and executive titles. This is quite natural, as they see 
they do most of the work, and that the maintenance of 
our modern ships in a state of fighting efficiency is the 
business of mechanics and not of sailors. 


In regard to the rewards, ‘‘three more posts to 
the engineers”? which Mr. Arnold-Forster boasted 
of having been given to the engineers, Mr. Morison 
is content to quote a passage from our former 
article, in which we designated the ‘‘ concession” 
as ‘‘absolutely trivial.” The same may be said 
of other insignificant alterations or improvements 
in engineering administration which were set forth 
at full advantage by the Financial Secretary. It 
is needless to repeat here how largely the engi- 
neering branch is inferior to other branches in 
regard to pay and emolument. Mr. Arnold- 
Forster claimed as a virtue that the engine-room 
artificers had been allowed to obtain warrant rank 
at an earlier age than formerly, and that their 
number had been increased. This is doubtless a 
step in the right direction, for the engine-room 
artificers have been also badly treated ; so much so 
that the supply of competent men appeared about 
to stop entirely. It is a good thing, however, 
which has been turned to a bad use, as some tables 
which Mr. Morison gives very clearly shows. 
In the first of these tables the names of fifty- 
six vessels in the Royal Navy are given, and 
not one of these vessels has a commissioned 
engineer officer on board, the machinery being 
in charge of warrant oflicers. Some of these 
vessels have machinery of small power, two being 
of less than 1000 horse-power ; but some of them 
have engines indicating 4800 horse-power ; sixteen of 
them over 4000 horse-power. These are destroyers— 
small craft, it is true, but having machinery which 
calls for the exercise of the highest professional 
qualities that an engineer can possess. Mr. Morison 
truly says that ‘‘the Admiralty are most certainly 
wrong if they assume that there is no distinction 
between a highly scientific engineer officer and an 
artificer ;” and, as we have intimated, in no branch 
of marine engineering is scientific knowledge more 
needed than in the management of the engines of 
torpedo craft. It really comes to this, as the 
logical outcome of the Admiralty action: These 
destroyers are either so useless that they can be 
trusted to incompetent men—in which case they 
had better be broken up at once—or the artificers 
are competent to look after the machinery and 
maintain discipline in time of war. If they are 
competent in destroyers, where the stress is 
greatest, they are competent in all other vessels. 
In that case the need for engineer officers does not 
exist in the Navy. No one, not even the most 
case-hardened Parliamentarian or the most en- 
crusted admiral, would, we think, venture to bring 
forward such a view. For our own part, we are 
of Fae that the authorities who put the vessels 
of the Fleet (upon which money is spent, whether 
they are useful or useless) in such a position as that 
set forth by the Table in Mr. Morison’s reply de- 
serve impeachment—for ignorance, stupidity, or 
something worse. 

In other tables the results shown are but little 
better. There is almost as long a list of even more 
fully-powered vessels, going up to 7500 indicated 
horse-power, in which the engineer officer is below 
the rank of chief engineer, but is ‘* borne in lieu 
of” chief engineer, without receiving the pay of 
chief engineer. The Admiralty, Mr. Morison tells 
us, are said to be about to attempt to disguise this 
mean — of saving pay and stopping pro- 
motion by making these ships’ appointments 
for officers of rank junior to chief engineers. 
At present, however, to quote Mr. Morison, 
“‘instead of creating a sufficient number of chief 
engineers by promoting them at about twenty-eight 
to thirty years of age, as is the case with lieu- 
tenants and paymasters, the Admiralty promote 
them at about thirty-eight, but appoint them as 
officers ‘ in lieu of chief’ many years earlier, with- 





out giving them the nominal rank or pay of the 
position which the duties demand.” 

Another still larger list of vessels is given in 
which the engineer officers in sole charge are below 
the rank of chief engineer, but are not stated in 
the Navy List as being ‘‘ in lieu of chief engineers.” 
A large number of these vessels run up to well 
over 6000 indicated horse-power. Of course, in 
all cases there is the often extremely sag cg 
auxiliary machinery common to these ships in 
addition. 

We cannot at present follow Mr. Morison in ail 
the trenchant criticisms to which he submits Mr. 
Arnold - Forster’s statements in the House of 
Commons. The Financial Secretary of the Admi- 
ralty, in concluding that part of his speech, 
referred obviously, though not by name, to Mr. 


Morison’s paper as a ‘‘ highly-coloured statement ”’ | . 


containing ‘‘exaggerations.” We printed the paper 
at the time, and those of our readers who are ac- 
quainted with the subject—as, fortunately, manynow 
are—will be best able to judge whether Mr. Arnold- 
Forster’s description is warranted. Looking back 
we find that the paper is chiefly a statement of 
facts, and if these are forcible accusations of Ad- 
miralty procedure, that is the fault of the facts or 
the procedure. To usitseems that hardly any ex- 
pressions can be too strong in condemnation of 
those who are playing fast and loose with the effi- 
ciency of the Navy, as the successive Boards of 
Admiralty have been doing for years past. 

Mr. Morison, however, thought fit to write to 
Mr. J. A. Bedbrook, R.N., chief inspector of 
machinery (retired), and to Mr. C. M. Johnson, 
R.N., of the same rank (retired), and both these 
gentlemen, who undoubtedly speak with full know- 
ledge and far higher authority than Mr. Arnold- 
Forster, most fully support Mr. Morison in the 
statements and opinions set forth in his paper. 

Finally, Mr. Arnold-Forster would ‘‘ not admit 
that discontent exists” amongst the engineers of 
the Royal Navy. We are not aware exactly what 
opportunities he has had of finding out the facts. 
We do know, however, that the present Financial 
Secretary of the Navy was in times past an ardent 
advocate of reform; that he busied himself in 
ascertaining facts about the condition of the Navy, 
with a view to carrying out his propaganda. If by 
his words he intended to convey the impression 
that he was not aware that discontent existed—and 
that is the only candid interpretation to be put 
upon his statement—we can only say that he must 
carefully have avoided the engineering branch in 
the course of all his inquiries. Otherwise his state- 
ment is absolutely incomprehensible as coming 
from one in his responsible position. Mr. Morison 
quotes from a pamphlet issued some time ago by 
engineer officers of the Fleet, in which their 
‘intense dissatisfaction” is very explicitly set 
forth. It was referred to in these columns at the 
time. Finally, he gives the names of prominent 
members of the House of Commons who have 
during debate given special prominence to this 
question. 





NOTES. 
Tue Facrory Act. 

DirFicuttiges have already arisen in connection 
with the administration of the Factory Act, 1901. 
Indeed, a case from Oldham, which has been 
brought to our notice, seems to indicate that the 
proper interpretation of those portions of the 
measure which are new will give rise to as much 
confusion as the Workmen’s Compensation Act. 
In the case under notice Messrs. J. Brocklehurst 
and Son, of Nield-street, were summoned for a 
breach of the Act. When a member of the 
defendant’s firm appeared, he was asked by 
the clerk whether he was a cotton - spinner. 
To this he replied in the affirmative, and the 
clerk then pointed out that the Bench could 
not deal with the case, for it appeared that out 
of the eight magistrates of which it was com- 
posed no less than seven were interested in the 
cotton trade. Section 144, sub-section 5, of the 
new Act provides that a person engaged in, or 
being an officer of any association of persons 
engaged in, the same trade or occupation as a person 
charged with any offence under this Act, shall not 
act as a justice of the peace in hearing and deter- 
mining a charge under the Act. Asa quorum of 
the great unpaid consisted of two, and there was 
only one disinterested magistrate present, the case 
had to be adjourned sine die. A report of the pro- 





ceedings in the Manchester Courier (April 28) con- 
cludes with the following observation: ‘‘ The 
defendant then left the court smiling, as it is a 
aa whether there are any gentlemen of the 

Idham Bench who are not in some way connected 
with the cotton trade.” This is an illustration of 
the ends of justice being defeated by the Legisla- 
ture taking extravagant precautions in order to 
obtain an unbiassed tribunal. Unless there happens 
to be a stipendiary magistrate in a district’ which 
is devoted to a particular industry, it seems that it 
may be difficult to enforce the law. 

_ Coat Deposits 1n WESTERN SIBERIA. 

In Western Siberia there are so far two coal 
deposits known—at Ssudschensk and at Ekibas- 
Tus ; but the matter is looked upon as one of great 
— for the development, not only of the 
in wan | of Siberia itself, but, perhaps, quite as 
much also for that of the Ural, for the iron industry 
of which immense quantities of coal are required. 
The Ssudschensk coal deposits are situated at no 
great distance from the great Siberian line—1575 
versts from ioe wveags and 28 versts (18} miles) 
from the station Taiga, on the European side of 
Tomsk—the distance from the railway being only 
half a verst. The deposits belong to various owners, 
the portion nearest the railway belonging to the 
Crown. In addition to the Crown property there 
are three private owners. The Ausherski deposits, 
which are on the Crown property, are being worked 
from three pits, and their capacity is estimated at 
300,000,000 poods (5 million tons), whilst the 
aggregate capacity of the Ssudschensk coalfields is 
calculated at several milliards of poods, although 
no thorough investigation has so far been made. 
The Auskerski coal yields good coke for metal- 
lurgical purposes, does not leave particularly much 
ash (7 per cent.), and it gives so far 62} per 
cent. of hard metallurgical coke, a percentage 
which rational working is expected to raise to 
75 per cent. The total output has’ hitherto been 
3,300,000 poods on the Crown deposits, on one 
private property 5,000,000 poods, and on another 
500,000 poods. For the present year an output 
of 10,000,000 poods on the Crown property is 
anticipated. Also the private coalfields of this 
district yield excellent coke, all of which is con- 
sidered quite suitable for the Ural blast furnaces. 
At present the cost of coal of the Auskerski Crown 
property comes out at 6} kopeks per pood, but this 
year the cost may go down to 5 kopeks per pood 
(36 lb.). With 70 per cent. yield of coke, the latter 
will cost 14 kopeks per pood at the mine. Reckoning 
2 kopeks profit, and freight to the Ural iron works 
of, say, 14 kopeks, the coke will cost delivered at 
the latter about 30 kopeks per pood. Opinions 
seem divided as to this price being sufficiently 
low for the iron works. Great expectations 
were at one time entertained about the Ekibac- 
Tus deposits, in the neighbourhood of Pawlodaz. 
It looks at present as if they were only possessed 
of scientific interest, and the coal gives as much 
as 24 per cent. ashes, only one layer giving 15 per 
cent. In consequence, these deposits can hardly 
be reckoned with. The Siberian Railway uses 
annually some 3,000,000 poods of Siberian coal, at 
a price of 114 kopeks at Omsk. 


Cost oF a VISIT TO JAPAN. 


Probably the National Industrial Exhibition 
which is to be held in Osaka next year, from 
March 1 to July 31, may be the means of inducin 
considerable numbers, both from Europe an 
America, to visit Japan, and see for themselves 
some of the developments which have been made in 
recent years in engineering, industry, and trade, as 
well as to enjoy the beautiful scenery which is one 
of the chief attractions of the country. We can 
now go round the world in such a short time and 
with such a degree of comfort, that it is a mere . 
holiday recreation, and the improved facilities 
which are now being offered are certain to increase 
the numbers who will spend their holidays in this 
manner. The Osaka Asahi has been forming an 
estimate of how much it would cost a foreigner of 
position to visit Japan, and it states that its 
estimates are based on statistics of the past few 

ears. It is calculated that every foreigner who 
ar ae at Yokohama, and who stayed in the 
country for five weeks, spent on an average about 
2000 yen (the yen being about 2s.). This sum was 
divided as follows: 1050 yen for hotel and travel- 
ling expenses (30 yen per day), 750 yen outlay for 
purchases, and 200 yen for miscellaneous expenses, 
Kach person who landed at Kobe or Nagasaki could 
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do well at 1600 yen in five weeks, the details being 
875 yen for hotel and travelling expenses, 600 yen for 
purchases, and 125 yen miscellaneous. The Kobe 
authorities are more moderate in their estimates 
and put down the expenses of a foreigner who stays 
in Japan forty days at between 500 and 600 yen. 
This probably represents the amount which would 
be spent by those who were moderate in their 
ways of living and purchasing; but, of course, 
much larger sums could be spent by those of extra- 
vagant tastes. The amount spent on curios may be 
made as large as means will allow. 


Tue Smpron TunneL. 

In a series of articles written by Mr. S. Pesta- 
lossi, and published in the Schweizerische Bau- 
zeitung, dealing with the Simplon Tunnel, we note 
some particulars as to the methods adopted in 
blasting the rock at the working face. The drills 
used are of the rotary type, worked by water 
power. The water needed is conveyed at a pressure 
of from 1000 Ib. to 1400 lb. per square inch, 
through pipes 3.9 in. or 4.7 in. in diameter, up to 
a point about 30 or 40 yards from the working face, 
and thence to the drilling machines through 2-in. 
and j-in. pipes. The holes drilled are 2# in. in dia- 
meter, and from six to twelve, according to the 
nature of the rock, are drilled for each shot. In 
the main headings three drilling machines are kept 
at work at the face, and one machine in the cross- 
heading between the two main galleries. The 
holes are drilled to a depth of 4 ft. to 6 ft. accord- 
ing to the nature of the rock. The full depth can 
not be bored at one setting of the drilling machines, 
which require to be advanced at every successive 
10 in. of depth bored. When the drilling is com- 
pleted the water pressure is cut off, the flexible 
connecting pipes removed, and the drilling machine 
run back along its track to a safe distance from 
the face. Dynamite is the explosive used, and is 
supplied in cartridges about 2} in. in diameter, and 
weighing 1.1 lb.; about 88 lb. being required for 
a blast. The firing is arranged so that two or 
three loosening shots are exploded before the main 
charge. As an experiment, liquid air was tried as 
an explosive agent ; but the results attained were 
unfavourable. Using dynamite, about 10 or 15 
minutes are needed after the explosion for the 
clearing away of the fumes sufliciently to let the 
workmen start to remove the débris. The track is 
the first part to be cleared, as the wagons can then 
be brought up and loaded. On the north side of the 
tunnel, small wagons running on a 20-in. gauge, 
and holding about 9 cubic feet, were at one 
time used for this work. These small wagons 
were run up a ramp and ieee into a large 
wagon, of 32-in. gauge, on which the spoil was 
conveyed out of the tunnel. The use of these 
small wagons was, however, abandoned in 1900, 
and large wagons, x‘unning on the 32-in. gauge, were 
brought right up to the working face and loaded 
direct. The time needed to set up the boring 
machine in commencing to drill a fresh set of holes 
is 20 to 30 minutes, and about the same time is 
necessary to take it away at the completion of the 
drilling. The advance heading which is thus made 
is driven along the floor level of the tunnel, and 
measures from 8 ft. up 104 ft. wide, and from 64 ft. 
up to 8 ft. high. This ing is afterwards enlarged 
to the full tunnel section and thelining putin. The 
number of blasts made during the last quarter of 
1901 was 463 on the north heading of the main 
tunnel. The average time between blasts was 
therefore 4.6 hours, of which 2.86 were required for 
clearing away the débris after firing. The number 
of holes fired at a time averaged 10.4, and the mean 
advance per blast was 4.7 ft. Until checked by an 
outbreak of water, the progress made on the south 
side of the tunnel was much the same as on the 
north. The men employed during the quarter 
totalled 3174. 


ARREARS OF SHIPBUILDING FoR THE Navy. 
The ‘‘Report of the Committee appointed to 
Inquire into the Arrears of Shipbuilding ” of vessels 
for the Royal Navy has just been issued. It is an 


instructive document, es arsed for those who have 
sufficient inside knowledge to enable them to read 


between the lines. To the average citizen and tax- 
payer, who has no such knowledge, it may, |* 
perhaps, be a little misleading. According to 

the almost universal precedent of official inquiries 
of this nature—which are never undertaken 
until there is a crying need for them—it is of 
a ‘‘white- washing” nature. The Parliamentary 





Secretary of the Navy, Mr. H. O. Arnold-Forster, 
was chairman, and he was supported originally by 
the Controller of the Navy, the head of the depart- 
ment put upon its defence. Rear-Admiral Wilson’s 
place was, however, soon taken by one more in- 
timately interested in the outcome of the inquiry— 
namely, the Assistant-Controller and Director of 
Naval Construction, Sir William White. The office 
of Controller is held for a brief period by different 
naval officers in succession, but the Assistant- 
Controller was a permanent official. Nevertheless, 
the Controller was the executive chief of the de- 
partment, with a seat on the Board, and therefore 
possessed an authority which would render fruitless 
efforts towards reform made by his subordinate, 
unless he adopted them. It is characteristic of 
the manner in which responsibility—the guaran- 
tee of efliciency—is frittered away by our system 
of public administration. The remaining members 
of the Committee were Sir Thomas Suther- 
land and Sir Francis Evans, M.P.; both inti- 
mately connected with the shipping industry. 
The report of the Committee would have been 
more illuminating had the minutes of evidence 
been published with it. We quite realise how 
embarrassing such a course would have been for the 
Admiralty, and it has been said that the witnesses 
examined would also have demurred at such a course. 
We doubt the soundness of this conclusion. The 
only objection the witnesses, who were Admiralty 
contractors, would be likely to have had to pub- 
licity would be that their plain speaking might have 
a haaar them with the authorities. But with the 

‘arliamentary Secretary of the Admiralty and the 
Directorof NavalConstruction onthe Committee, this 
objection falls to the ground. On the last inquiry 
of this nature, held some years ago,* the text of the 
evidence was published, and very startling were 
some of the revelations. No doubt the publication 
of evidence gives a weapon to hostile critics, but 
this public departments should be prepared to face. 
When publicity is avoided, one may be pretty sure 
there is some powerful reason for the step. It 
seems, however, that the tendency in latter days is 
more and more towards secrecy and suppression. 
We have instances of this in the refusal of permis- 
sion to newspaper correspondents to attend naval 
manceuvres, the meagre nature of information con- 
tained in Naval Estimates, to which we recently 
made reference, and the absence of information 
formerly given in the First Lord’s annual statement. 
In spite of the defects of omission in the present 
report, it is still an instructive document, upon 
which we shall comment more at length in our next 
issue. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 1. 

THE past week has been unusually quiet in all 
branches of the iron and steel industry. The breaking 
point has been reached in many directions, and the 
entire industry, producers and consumers alike, re- 
cognise that unless wise and conservative action is 
now germ p | disastrous quotations may be announced 
which will check industry and unsettle confidence, 
The new plans just set forth by the United States Steel 
Corporation, involving the expenditure of 30,000,000 
dols. in new plants, and the enlargement of existing 
works, will be made public in a few days. It is, 
however, already known that the corporation will 
build enough additional blast-furnaces to make 
all of its own pig iron. It is now buying about 
1,000,000 tons per year. Two of the projected fur- 
naces will be built at Bessemer, just outside of Pitts- 
burgh city limits ; ground has already been broken for 
them. Another furnace will be built at Youngstown, 
70 miles north-west; another at Newcastle, not far 
distant ; another at Sharon, close by. The Carnegie 
Steel Company operates 19 blast-furnaces in the Pitts- 
burgh district, 9 being located at Bessemer, 4 at 
Duquesne, besides the 4 Carrie furnaces at Rankin, near 
by, and the two Lucy furnaces in Pittsburgh proper. 
These 19 furnaces have a total annual capacity of 
2,740,000 tons of pig iron. The National Steel Com- 

uy, owned by the corporation, controls 18 blast- 
urnaces, with a total producing capacity of 2,325,000 
tons gross. The next is the Federal Steel Company, 
which owns 18 furnaces in Chicago and Milwaukee, 
and which has an annual output of 1,715,000 tons. 
This company is adding a fourth furnace, which will 
produce 140,000 tons annually. The next is the Ameri- 


* Mr. Forwood’s Committee on the System of Purchase 
and Contract in the Navy, P.P. [C. 1987], 1887. See also 
Lord Ravensworth’s Committee on Contracts for Build- 
— Repairing of Ships in the Navy, P.P.[C. 4219], 
1 








can Steel and Wire Company, which owns 11 blast-fur- 
naces, with a capacity of 1,030,000 tons of iron; the fifth 
is the American Steel Hoop Company, operating three 
blast-furnaces—capacity, 500,000 tons ; the sixth is the 
National Tool Company, with four blast-furnaces— 
capacity, 430,000 tons. This company is building a 
new blast-furnace of 175,C00 tons capacity ; the 
seventh is the Lorain Steel Company, Lorain, 0.—capa- 
city, 400,000 tons in its two furnaces. This makes 75 
completed furnaces and four new stacks now under 
way, with a total capacity of 9,455,000 gross tons. 
The new furnaces will produce 1,000,000 tons. The 
total capacity represents over two-thirds of the total 
pig-iron output of the whole United States, and 
nearly equal to the total output of pig iron in 
England. When its new plants are completed, 
the Bessemer Pig Association, now supplying 100,000 
tons, will be obliged to find a market lor its product 
elsewhere. Another mighty plant coming forward is 
the Crucible Steel Company, of America ; work is being 
energetically pushed forward on three of its large fur- 
naces, which will produce 500 tons per day. Two outside 
furnaces are being built at Sharon, Pa., with a capacity 
of 400 tons per day ; the Union Steel Company will 
build two blast-furnaces, and with other projected 
furnaces we shall have within a year or a year and a 
half, 15 to 20 new blast-furnaces of a capacity of 400 
to 600 tons per day each. The furnaces at Duquesne 
and the Carrie furnaces average over 700 tons a day 
each. It is safe to say that there will be no consoli- 
dation of the independent blast-furnaces in the 
Central West so long as such enormous profits are 
being made. Since the large purchase by the United 
States Steel Corporation of 200,000 tons at 16.50 
dols. at furnaces, prices have steadily gone up, and 
blast-furnace owners are now holding their iron at 
19.50 dols. to 20 dols. per ton at furnace. It would 
seem that the extraordinary profits now being made 
on all kinds of iron and steel, which are of fabulous 
limits, would underthe natural and inevitable economic 
laws, which never sleep, result in conditions which 
will precipitate prices from their present level toa 
very much lower level. Facilities are being intro- 
duced by which the cost of mining of ore, its transporta- 
tion, and its conversion will be very largely reduced. 

Favourable trade conditions exist everywhere. 
From all evidences the crops will be exceptionally 
large. An enormous domestic demand is springing up, 
resulting in large measure from the spread of population 
from the more thickly settled sections in the eastern 
and middle region to the far western. Railroad build- 
ing is being prosecuted this year with remarkable 
energy, and.the construction of between 6000 and 7000 
miles is now estimated by competent railroad autho- 
rities, 

The Southern Stove Manufacturers held a meeting 
at Chattanooga last week, to determine on prices of 
their work, in view of the recent sharp advances in iron 
and the increased wages paid to moulders, There has 
been considerable agitation during the past few days in 
some of the minor industries throughout the country, 
looking to demands for higher wages, but no serious 
results are anticipated, because of the ability and dis- 
position of employers to pay more without interfering 
with their good margins. The coal trade is extremely 
active ; a large number of new mines will within a 
short time be yielding coal, and the supply will be 
cae | equal to the demand. Vigorous efforts are bein 
made to distribute Texas oil throughout the West, an 
preparations are being made by a very large number 
of small coal consumers to adapt their facilities to the 
use of oil instead of coal. 





Tue Maruor Continvous Expiosion AND PRESSURE 
REcCORDER.— We have received from Messrs. T. 8. 
M‘Innes and Co., Limited, of 41 and 42, Clyde-place, 
Glasgow, and 113, Fenchurch-street, London, an account 
of the Mathot continuous explosion and pressure recorder. 
This instrument is designed to register the variations in 
the explosions of gas and oil engines and the strokes of 
pumps, compressors, &c. In its ao form it resembles 
@ steam engine indicator with an additional drum of large 
diameter, driven continuously by clockwork, whose rate 
is adjustable, and may be as slow as 129 seconds 
per revolution. Upon this drum is a “card” on which 
the pencil draws a continuous diagram. Ordinarily 
the length of diagram representing one cycle of a gas 
engine is very short—from 3 in. to 4 in.—and the ex- 
plosion line is the most prominent feature of it. The 
variations of the explosion ure are very marked. In 
another form of the ler a band of paper several 
yards in length is used, and in that the speed of travel 
can be much 80 as to give open diagrams of a 
size comparable with those of the ordinary indicator. The 
circular we have received shows diagrams taken from the 
same engine before and after alteration has been effected 
in_ the suction passages, the exhaust pipes, the ignition 
tubes, and the like, the alterations having _ suggested 
by the first set of diagrams, and the improvement demon- 
strated in the second. Such a recorder ought to havea 
wide field of usefulness in a gas engine works, for a 
cursory inspection of some of the diagrams reveals irre- 
gularities which could not be detected in an ordinary 

The appliance can be fitted to an indicator of the 
usual type. 
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WE illustrate above a new type of friction 
clutch now being introduced-.by Messrs. Fuller, 
Macleod, and Co., Limited, of 9, Red Lion-court, 
Cannon-street, E.C. 

In this clutch the friction surfaces are the two diecs 
A and B, on which bear the rings Cand D. These 
two rings are mounted loosely on pins ing throvgh 
the casting E, and are connected together by a system 
of toggle links F, G, and H. Asshown, the clutch is in 
the locked position, and it will be seen that it is self-hold- 
ing, since to open the clutch it is necessary to move the 
lower portion of the link H to the right, which motion 
would, up to the point at which the link H becc mes 
parallel to the gripping surfaces, tend to increase the 
pressure along the toggle links. _ Whilst self-locking, 
the clutch can nevertheless be easily opened, since the 
link H is not pivoted direct on the sliding collar J, but 
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on a lever I carried by this collar. The outer end of 
this lever is held down by a spring only, and can 
therefore rise slightly on moving back the collar 
J,,and thus allow of the clutch being freed. As 
made, the springs connect together the arms of 


| the levers belonging to a system of toggles on 


opposite sides of the shaft, as shown in Fig. 3, and by 
tightening these springs any desired pressure can be 
obtained between the friction surfaces. Wear is taken 
up by rotating the diec B, which, it will be seen, is 
threaded into the main casting, and is locked at any 
point desired by the set-screw shown. The standard 
sizes of these clutches range from 8 in. over all up to 
322 in. over all; the former is rated as capable of 
transmitting 3 horse-power at 100 revolutions per 
minute, and the other as able to transmit 250 horse- 
power at the same speed. 





























WE illustrate on this page a high-pressure steam 
trap now being introduced by Messrs. Holden and 
Brooke, of the Sirius Works, West Gorton, Man- 
chester, As in some other traps, the expansion and 
contraction of a tube wi-h heat and cold is relied upon 
to close or open the valve through which the con- 
dented water is discharged. In most cases, however, 
the valve is closed directly, by the expansion of the 
tube, and, if badly adjusted, severe straining actions 
may arise. In the trap illustrated, however, the 
valve shown to the left is closed by the action 
of a spring, and the pressure with which it bears on 
its seat is quite independent of the expansion of the tube 
forming the principal constituent of the device. The 
working of the trap will be readily understood on 
reference to the figure. Assuming all cold, and the 
valve open, owing to the pressure of the upper rod on 
the short arm of the bell-crank lever shown, when 
steam is turned on it flows through the tube and out 
through the open valve. It soon, however, heats the 
tube up so much that the expansion of the latter 
relieves the pressure exerted on the bell-crank by the 
upper rod, and the valve is then closed by its spring. 
As water collects in the tube, however, the tempera- 
ture of the latter falls, until finally the contraction of 
the tube is sufficient to again open the valve, through 
which the condensed water is thereupon expelled. 
This done and the temperature of the tube raised by 
the flow into it again of live steam, the valve is 
immediately reclosed. The expansion and contraction 
of metals within a reasonable range of temperature 
being small, it is, of course, necessary to magnify at 
the valve the motion of the free end of the 1 This 
1s accomplished in the first place by the un- 
equalled armed bellcrank which gives a multipli- 
cation of about 5 to 1, and this in turn is doubled 








by the plan of making the collar, to the right, 
against which the upper and lower rods bear, 
not solid with the tube, but pivoting about it on knife- 
edges, as indicated. The two rods being at equal 
distances from the centre line of the tube, this arrange- 
ment results in the motion of the short arm of the bell 
crank being double what it would if the upper rod 
were solidly fixed to the tube at the right, and it will 
also be seen that all bending strains on the tube are 
at the same time eliminated. The trap is stated to 
open with a 5 percent. fall in temperature, and is 
therefore so sensitive that it can be fitted direct to a 
steam pipe or cylinder. 





Russian PetroteumM.—The yield of petroleum in the 
Batoum district in January showed some ree pe the 
output for the month having only amounted to 52,500,000 
poods, as compared with 66,300,000 poods in ecember, 
1901. The yield of January, 1901, however, came out at 
no more than 51,500,000 poods. : 





BELGIAN Biast-FuRNAcESs.—The number of active blast- 
furnaces in Belgium at the commencement of April was 28, 
while 11 furnaces were out of blast at the same date. Ab 
the commencement of April, 1901, the number of furnaces 
in blast was 20, and 21 furnaces were out of blast. There 
has accordingly been a considerable increase of activity 
in Belgian metallurgical industry during the last twelve 
months. The total of 28 representing the number of fur- 
naces in blast in Belgium at the commencement of April 
this year was made up as follows: Charleroi group, 9; 
Liége group, 14; Luxembourg, 5—total, 28, The uc- 
tion of pig in a in March was 83,835 tons, as com- 
pared with 63, tons in March, 1901. The aggregate 
output in the first three months of this — was 845 
a i 
period of 1901. ; : 
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INDUSTRIAL NOTES. 


Tue fifty-firat annual report of the Amalgamated 
Society of Engineers shows the progress and present 
state of this greatest ef all trade unions, in member- 
ship, funds, resources, income, and expenditure, and 
its manifold benefits. The past year, it states, ‘‘ was 
one of fairly steady employment and trade ; 
although there was a decided falling off towards its 
latter end, the society was able to maintain conditions 
throughout, and even somewhat to improve them.” 
It goes on to say that ‘‘ peaceful relationship with 
employers and with other societies generally remained 
unbroken ; what difficulties arose were discussed in a 
common-sense manner, without resort to hostilities.” 
There was one exception, at Leeds, where a strike 
occurred ‘‘on the question of the one-break system.” 
The opposition is to the one break for meals under the 
long-hour system, not when the day is reduced to 
eight hours. The society, the ey states, will 
continue to oppose the one break only in a longer day 
than eight hours. The negotiations with employers 
have been mainly on the question of ‘‘ the recognition 
of a standard wage.” this respect the dispute 
remains unsettled, but no stoppage of work has re- 
sulted. The union stands by the position taken as 
essential to continued peace. The report comments 
upon the American machinists’ action in the United 
States in attempting to bar the members of the 
Amalgamated Society from getting employment un- 
less they join the American Labour Union. This is 
called ‘* crude attempts to inaugurate the millenium 
of brotherly love by unlovely methods of coercion and 
intolerance.” The lesson has yet to be learnt even in 
Britain that coercion and intolerance are not beneficent 
in action. 

The membership of the society had risen to 90,943 
at the close of the year—an increase of 3271 after 
deducting 1168 deaths and 3777 exclusions for arrears 
and for misconduct. The highest point yet reached 
was in 1897, when the total number of members was 
91,944—about 1000 more than at the end of 1901. The 
strike and lock-out of 1897-98 lost the union 8380 by 
the close of 1898. The rate of increase is not regarded 
as commensurate with the expansion of the engineering 
industries in recent years, owing to electric traction 
engines and plant, extended ehip equipment, and other 
mechanical improvements in various branches of 
industry. 

The income for the year was 346,462/. 63. 9d., as 
compared with 333,555/, 12s. 7d. in the previous year. 
The increase was mainly due to contributions, tines, 
and levies ; but there was a large increase from interest 
and investments—from . 17s. 7d.. in. 1900 to 
11,2277. 5s. in 1901. Proposition money and entrance 
fees amounted to 5024/. 17s. 10d.; reports, journals, 
cards, rules, and emblems, 960/. 8s, 2d.; the remainder 
was from moneys returned, repayment of loans, and 
various items. 

The te expenditure totalled 260,635/. 5s. 5d., 
an increase over the previous year of 26,4411. ls. 2d. 
The increase was mainly due to unemployed benefit, 
being 13,275/. 12s, 2d., and to superannuation benefit, 
which was 65827, 9s. more than in 1900. Sick benefit 
cost less by 1200/.; printing more by 28807. Some 
20007. more than in the previous year were granted to 
other trades, 900/. to the Calais lace workers, and 
1260/, to the Penrhyn quarrymen. The 6956/. 8s. 8d. 
paid to the Federation of Trades is regarded as an 
asset or investment, for it carries with it an assurance 
of benefits in the event of a er requiring the 
support of the Federation. In this respect it is in 
the nature of an insurance fund, in the event of a 
labour calamity—a strike. 

Public interest naturally conceras itself mainly with 
the modes of expenditure, bon Sa the amounts ex- 
pended upon benefits. Unemployed benefit and sending 
members to situations cost the union 57,840/. 0s. 1d. 
in 1901, though it was ‘‘ a year of fairly steady employ- 
ment and good trade,” as acknowledged in the report. 
Sick benefit and items connected’ therewith cost 
47,8977. 8s. lld. Superannuation benefit absorbed 
the large sum of 90,389/. 5s. 1ld.; funeral benefit, 
14,3267. 17s. 7d.; accident benefit and loss of tools by 
fire, 15927. 10s. 3d.; benevolent grants, 25237. 6s. 8d.; 
grants to iron trade, local levies, &c., 13957. 33. 9d. 
Contingent benefit—that is, specific strike pay—only 
cost the union 1733/. 153. 3d. in 1901, out of a total 
paid in benefits of 221,623/. 93. Its provident benefits 
are therefore enormous in comparison with the cost of 
disputes specifically. 

he general cost of management, exclusive of the 
Federation grant, is stated to be 32,050/. 7s. 8d. Of 
that total the salaries of all officials at the central 
office, district offices, and all the branches, inclusive 
of secretaries and assistants, presidents, treasurers, 
trustees, auditors, executive and other committees, 
delegations, trade councils, &c., amounted to 18,313/, 
133. 2d.; organising delegates’ salaries and expenses 
absorbed 1527/. 17s. To these the society is maialy in- 
debted for its expansion, growth in numbers, &c. Print- 
ing, stationery, postages, parcels, telegrams, &c., cost 
85641. 15s. 4d.; rents, rates, taxes, other items of a 
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similar kind, 32141. 5s.5d.; purchases and repairs of pro- 
perty, &c., cost 4297, 163, 8d.; paid to the General Fede- 
ration of Trades, 7535/, 14s, 6d.; but of that amount 
5791. 5s. 10d. was returned as benefit, leaving the net 
payment 6956/. 8s. 8d. This aggregate expenditure 
covers the whole range of the union, with its 426 
branches in the United Kingdom, the United States, 
Canada, the Australian Colonies, and on the Continent 
of Europe and eleewhere. It is a wonderful record of 
resource and management by workmen. 

After deducting the expenditure of the year— 
260,635/. 5s. 5d.—from the income of 1901—346,4621, 
6s. 9d.—there was a balance of 85,827/. Ils. 4d. This 
added to the previous balance of 406,529/. 1ls., 
brought up the aggregate to 492,356/. 12s. 4d. Mr. 
Barnes is very emphatic in his assurances of ample 

rovision for superannuated members, this being the 

nefit which actuaries and others have called in ques- 
tion as not financially assured. He shows that the 
sum of 135,856. 13s. lld. is invested in stock 
and house property for the superannuation reserve 
fund, while 14,251/. 4s. 1d. stands to its credit at the 
bank. Besides which the mode of levying, and the 
accruing interest year by year, increase the assets to 
a point which he states to be absolutely secure. 

The aggregate cost of benefits for the last 51 years 
was 6,043,346/. The several totals were as follow: 
Donation benefit, unemployed, 2,721,403/. ; sick 
benefit, 1,203,748/.; superannuation benefit, 1,243,880/. ; 
accident benefit, 77,082/.; funeral benefit, 362,969/.; 
benevolent grants, 109,815/.; assistance to iron and 
other trades, 322,243/. Withall these manifold pay- 
ments the society stands possessed of 492,356/. 12s. 4d. 
as the total worth in funds, of which 150,107/. 18s. 
belong to the superannuation reserve fund. Toa 
large extent the latter fund is now being used to pro- 
vide dwellings for the members, who pay for those 
dwellings the same asin a building society, but on 
terms far more favourable than in most other cases. 

The report contains much more than is indicated in 
the foregoing Notes. There are tables of exports of en- 
gineering products for the last three years, under 
various heads; shipbuilding at home and abroad, 
under several heads ; remarks on the Taff Vale case, 
and upon other matters of interest to the members and 
to labour generally. It isa worthy record of a great 
society, showing the growth of the best side of 
trade unionism for over halfa century, sometimes 
under great difficulties, but always progressing towards 
its goal. 





It is barely ten years ago that May Day was pro- 
claimed as ‘‘Labour’s Festival,” processions were 
organised, demonstrations were held, florid speeches 
were made, and the social democratic revolution 
was prophesied. This year, with the exception of a 
emall gathering at the Alexandra Palace, there was 
scarcely an attempt to foregather on May Day for any 

urpose whatsoever, except at the ‘‘ crowning of the 

fay Queen ” at Knutsford, some children’s processions, 
ps horse and donkey ades in a few places. The 
perfervid enthusiasm of ten years ago has burnt itself 
out. Even the orators of that remote period no 
longer walk the stage, but are content, some of them 
at least, to write a wordin order to keep alive the 
memory of days long past. At the Alexandra Palace 
the now obsolete aspirations for the State to usurp 
everything—" take over ” they called it—‘‘ the means 
of production, distribution, and exchange,” were ex- 
pressed, but mildly as compared with years ago, as 
though the organisers of the gathering desired to keep 
up continuity in the demand, and avert the accusa- 
tion of abandonment. Manchester made no sign, 
except in the usual parades, in which labour had no 
status. Liverpool was silent; so were Leeds, Bir- 
mingham, and all the other great centres of industry, 
where aforetime, in the early nineties, martial music 
was heard, banners and flags were flaunting in the 
breeze, and the apostles of the New Age pro- 
claimed death to capitalism, universal brotherhood, 
and a collective state of society in all that pertained 
to wealth and labour. It is well to recall those short- 
lived outbursts, as the recollection may temper the 
tone and language of future labour leaders when they 
essay a crusade against all that is, for a something 
that, in their opinion, ought to be. 

Singularly enough, May-Day celebrations and fes- 
tivities, as labour demonstrations, were almost wholly 
abandoned on the Continent. There were no alarms 
of riotand outrage ; no troops were amassed in case 
of emergency ; no collisions with the police or other 
representatives of ‘‘order” took place. All was 
peace and goodwill, as it should be. The First of May 
was observed in Berlin as a kiad of labour holiday, to 
an extent not attempted elsewhere ; but it was mild 
in its kind—not demonstrative, but social, without a 
thought of revolution, industrial or political. Through- 
out France work p ed much as usual, There was 


scarcely an attempt to signalise May Day as a labour 
festival. Yet the country was passing through the crisis 
of a general election, when, as a rule, public opinion is 
excited, passion is evoked, and disorder arises acci- 
dentally, as it were, without premeditation. Belgium, 





so recently agitated from centre to circumference on 
political questions, and incidentally on industrial sub- 
jects, was quiet on May Day. Ina Holland, Spain, 
Italy, Denmark, Norway, Sweden, Austria-Hungary, 
and Switzerland there was not only quietude, but 
indifference to the Labour holiday. In America there 
appear to have been a few strikes, but of little im- 
portance. Why May Day was chosen as the date of 
such is not at all clear. In any case the strikes 
evoked no enthusiasm, although it would appear that 
concessions were made tolabour. This almost universal 


abandonment of a militant labour display on the First | - 


of May might be significant as an indication of saner 
views on labour questions. That it has a significance 
cannot be doubted, for such a collapse must have a 
meaning. It may be that the social innovators of 
recent years have spent, or misspent, their energies, 
or that the flocks have deserted their shepherds, If 
it should mean a more peaceful policy, that aggressive 
action is at an end, so much the better. 

Russia has been intentionally left out in the pre- 
ceding a as the action taken by the 
Socialists and Labour leaders there has a special signi- 
ficance. There have been recently disputes, riots, and 
some outrages in and near Moscow and elsewhere ; 
an indication of unrest, and of some policy, well or ill- 
defined, on the part of the workers. The aspirations 
of the Russian workers have been embodied in a 
manifesto, widely circulated on May Day, although 
not May Day in the Russian calendar. In that mani- 
festo twelve points are formulated, and it isa moderate 
programme as compared with that of the Social Demo- 
cratic Federation in this country, and of similar bodies 
elsewhere. The Russian workpeople demand: 1. A 
ten hours’ working-day, with 14 hours for meals; on 
Saturdays, to leave work at 2 p.m. 2. Restoration of 
the holidays prior to the law of June 2, 1897. 3. 
Prohibition of child labour under 15 years of age, and 
of night work for all minors and females between 
8 p.m. and 6 am. 4. Abolition of overtime. 5. 
Wage adjustments to prevent reductions by any re- 
arrangement of hours. 6. Fortnightly pay-days. 7. 
Obligatory insurance, and responsibility of employers 
in cases of accident or violent deaths. 8. Extension 
of factory and workshop inspection. 9. Right of 
workpeople to choose delegates to negotiate in cases 
of dispute. 10. Fixed public rates of wages and of 
fines. 11. Freedom to combine, establish unions, 
hold meetings, possess funds, and strike if deemed to 
be necessary. 12. Arbitration in labour disputes, and 
trials in open court in cases of offence. The foregoing 
is really so moderate that one is astonished, seeing that 
the demands of the advanced sections in other European 
countries are so outrageously in advance of the points 
enumerated. There is scarcely a point in the whole 
programme that is not already conceded in most other 
a European, American, and the British 

olonies. 





The meeting of the Conciliation Board for the regu- 
lation of miners’ wages in the Federation districts, 
which took place last week at the Westminster Palace 
Hotel, resulted in an arrangement for a 10 per cent. 
reduction—5 per cent. on the first making-up day in 
June, and 5 per cent. as from the first making-up day 
in August. The terms have to be submitted to the 
miners in the several districts, when the results will 
be made known to the board at an adjourned meeting 
fixed to take place on the 29th inst. The outcome of 
this meeting of representatives of the Federated 
Mineowners and of the National Federation of Miners 
indicates that it matters little whether wages be 
regulated by a sliding scale or by a conciliation board, 
inasmuch as the conditions of trade are recognised as 
inevitable when the two parties interested meet to- 
gether to consider the situation. Peaceful methods 
are undoubtedly growing in favour, whatever the 
mode in which they are tried in the solution of labour 
disputes. 





In the Wolverhampton district the iron and steel 
trades manifested less animation last week; but on 
the other hand, it is reported that new orders have 
been booked at a steady rate. Possibly the opening 
of the Exhibition tended to subdue the tone of the 
markets for the time being. Marked bars have been 
purchased in larger quantities for Government work, 
and for general engineering purposes, both for home 
—- and abroad. Sheets, hoops, and rod stri 

ave been in active demand, and iron-fencing has ha 
heavy orders for South Africa. Steel-makers report 
trade as active. In the engineering and allied trades 
there is not much change, nor is there in the hardware 
industries. Generally the position is not discouraging, 
and the outlook is better than it was. 





In the Birmingham district improvement in the iron 
and steel trades is reported, orders coming in steadily. 
Furnaces are working at their full capacity; smelters 
are especially busy. Prices of crude iron have been 
ovmtagag Ni pag, om forge iron has advanced in 

rice. Sheets have been in large demand for export. 
mprovement is also recorded in common bars ; there 





has been good inquiry for hoops, with hardening 


prices. Steel also has been in active demand. All 
round the position appears to be better and the out- 
look more encouraging. The engineering and allied 
trades remain about the same, employment generally 
being described as moderate. There is very little 
change in the position of the other iron, steel, and 
metal-using industries, the major portion being fairly 
well employed. The tone, on the whole, has been 
more buoyant in most branches. 





In the Lancashire districts the reports are less en- 
couraging. Complaints are more general of a lessen. 
ing weight of new work coming forward, and some 
establishments are finding it necessary to reduce their 
staff of workmen. This is a bad sign at this season of 
the year, when usually things are looking up. In the 
machine-tool-making branches full activity is only 
being maintained in firms renowned for their speciali- 
ties. Most of the inquiries recently have been from 
abroad; few orders have come in from home pur- 
chasers. Boiler-makers are kept busy ; and locomotive 
and railway carriage builders, who have already sufii- 
cient work on hand for some time to come, report 
further inquiries of large extent. Electrical engineers in 


; all branches continue extremely busy. The textile-ma- 


chine-making departments report no material improve- 

ment. Iron-founders and general engineers complain 

of slackness. In the iron and steel trades business has 

been quiet, but prices have been fully maintained. It 

is — that reductions in the price of coal will give 

a stimulus to these branches of industry. Though the 
osition is not very bright, the outlook is not wholly 
iscouraging. 

The amended working rules in the building trades 
at Leeds came into operation last week, the matters in 
dispute having been settled by negotiation. These 
mainly concerned short time in winter and payment 
for overtime. Short time is to commence eight weeks 
before, and end six weeks after, Christmas. Overtime 
is to be paid at the rates of time and a quarter for the 
two first hours, then time and a half, also on Bank 
holidays. Sundays and Christmas Day are to be 
paid for at the rates of double-time. 


The proposed reduction of 5 per cent. in the wages 
of boiler-makers and others on the North-East Coast 
has been abandoned for the present. The men gene- 
rally were strongly opposed to it. 





The deputies and mechanics employed in the North- 
umberland coalfields have assented to a reduction in 
wages of ld. perday. The settlement was effected at 
a conference on the 3rd inst. 





The Masons’ Society is now involved in litigation on 
the question of interference with a man and bis work. 
The county court judge thought there was no case, 
but on a 1 the case was referred back fora new 
trial. This implies that the Court regarded the 
judgment of the County Court as at least open to 
question, 


The strike of some 3000 miners at Dowlais, because 
some of their co-workers refused or neglected to pay 
up their arrears of contributions to the union might 
lead to litigation. The officials of the union protested, 
but the men declined to give way. 





There is a lock-out at Enfield of men connected 
with the Edison electrical works ; a number of the 
non-union workers have, it is said, joined them. The 
locked-out men are to be eupported by the two trade 
unions representing the branches affected. 


A strike of Spanish railway workers is reported to 
be threatened. The men’s leaders had an interview 
with the Minister of Public Works, but no definite 
arrangement for averting the strike was come to. A 
strike at the present time is regarded as most un- 
fortunate. 








THe InstiTvTION or Civit Engineers. — At the 
annual meeting of the Institution of Civil Engineers, 
held on Tuesday evening, Mr. Charles Hawksley, 
President, in the Chair, the result of the ballot for the 
election of officers was declared as follows :—President : 
Mr. J. C, Hawkshaw, M.A.; Vice-Presidents: Sir 
William White, K.C.B., Mr. F. W. Webb, Sir Guilford 
Molesworth, K.C.I.E., and Sir Alexander Binnie ; other 
members of council: Mr. James 7 , Mr. 
Horace Bell, Mr. B. Hall Blyth (Edinburgh), Mr. 
Cuthbert A. Brereton, Mr. John Brown (Cape Town), 
Mr. R. Elliott Cooper, Colonel R. E. B, Crompton, Mr. 
Cecil West Darley, Mr. George F. Deacon, Mr. W. R. 
Galbraith, Mr. E. P.’ ord (Montreal), Mr. G. H. 
Hill, Mr. J. C. Inglis, Mr. G.  neneiay pom 
Dr. Alex. B. E. Kennedy, Sir William Thomas Lewis 
— Mr. J. A. McDonald eed Mr. William 

tthews, C.M.G., Mr. William Shelford, C.M.G., Mr. 
Alexander Siemens, Mr. Henry ©. Stanley (Brisbane), 
Mr. John Strain (Glasgow), Mr. John I. Thornycroft, 
Professor W. C. Unwin, B.Sc., Mr. F. R. Upcott, C.S.1, 
Sir Leader Williams (Manchester). 
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COMPARATIVE COST OF COMBINATION 
AND ALL-STEEL HIGHWAY BRIDGES. 
By H. G. Tyrret, C.E., Newton, Mass. 

In connection with the design of a bridge for the 
Pacific Coast the following detailed estimate of the 
cost of an all-steel bridge, and of a combination steel 
and wood bridge, was made. The main dimensions 
were as follow: 


Span .. 190 ft. 
Roadway 24 fb. wide 

Two walks ... Each 6 ft. wide (gross) 
Total width 4 


Depth of truss 27 ft. to 33 ft. 


The load to be provided for was a uniform live load of 
100 1b. per square foot covering the floor, the available 
width of the side-walks being taken as 4} ft. net. The 
latter was of 4-in. wood-block paving on 3-in. plauk- 
ing. The floor, in addition to carrying the above live 
load, had to be capable of carrying a concentrated 
live load such as a 15-ton roller, or two electric cars 
on each track. 


Live load per foot of bridge, 3300 Ib. 
Dead load per foot of bridge, 2345 1b. 


The trusses were pin-connected. For the combina- 
tion design, hard pine was used for the top chords, 
web posts, portals, lateral struts, floor — and 

e esti- 








joists. The remaining parts were of steel. 
mated quantities for this case were : 
Kye-bars ... oe 42,180 Ib. 
Cast-iron joint bloc 19,720 ,, 
Lateral rod... ee 5,810 ,, 
Machine work a eee 
Shoe-plates wee aoe | Ce. 99 
Loops Sees. deer? | Ones eS 
Hangers... wea eae ee 
Dols. 
Total... ... 83,250,, costing 3,130 
Hard pinechords and posts 17.50 M.* 
5 lateral struts... 3.08 ,, 
Floor planking « 3074 5; 
»» joists... 22 24 ,, 
»» beams 14.80 ,, 
Total ... 77.36 ,, costing 2,400 
Paving 504 square yards ” 750 
Fence, 400 ft... Se ‘i 200 
Erection ... te, bas = 1,200 
Total cost of combination —_—— 
span oa “ 7,680 


This cost is about 1 dol. per equare foot of total 


oor. 
For the all-steel design the quantities were : 


Dols. 
Steel eas oa 180,000 1b., costing 7,360 
Floor planking 19.74M. | 1.435 
Wood joists 22, J.” ; 
Fence, 400 ft... ss Py 200 
Paving 504 square yards * 750 
Erection... wit aEe 1,200 
Total cost of steel span 10,945 


foot of total floor. 

The above comparison applies to whole superatruc- 
tures complete. 

Comparing now the cost of substituted parts only, 
it will be seen that in the combination design, the top 
chords, web posts, portals, lateral struts, and floor 
beams contain : 


This cost is 1.43 per square 


Dols. 
Hard pine, 33.3 M. at 35 dols. per M. «» 1220 
Cast-iron joint blocks, 19,700 lb. at 3cents... 5591 
1811 
For the all-steel design the same parts contain : 
Steel (118,200 lb. at 4 cants) 4720 dols 
Hence, summarising, we have : 
Combination bridge costs 7,680 dols. 
Steel bridge costs... rr 10,945 ,, 
Combination chords, &c., 
cost ee es ae pe aS 
Steel chords, &c., cost ... 4,720 ,, 


Hence we may say, roughly, that the combination 
bridge’ cost. one-third less than the steel one. Also 
that the comparative cost. of wood (includin 
necessary cast blocks) and steel for top chords, wb 
wa portals, lateral struts, and floor beams is as one 
o three, 





New Orukans —The commerce of New Orleans appears 
to be considerably increasing. Last year 1575 ships, of 
an ag te burthen of 2,673,989 tons, entered the port. 
In 1897 the corresponding number of entrances was 1285 
ships, of anaggregate burthen of 1,916,360 tons. The 
clearances from the port last year comprised 1622 shi 
of an aggregate burthen of 2,702,485 tons, while in 1 
the clearances comprised 1275 vessels, of an aggregate 
burthen of 1,890,644 tons. 





*M. = 1000 ft. super of plank 1 in. thick. 





PHYSICAL CONSTANTS. 

A Simplified System of Dynamic, Caloric, Electric, Mag- 
netic, and other Physical and Chemical Constants and 
Calculations. 

C. I. T. Hanssen, C.E. 

Reform in Chemical and Physical 
Calculations.”’) 

THE system of measurement and calculation known 
as the ‘i onal absolute system,” invented by 


By 
(Author of *‘ 


** internati 
Professors Gauss and Weber, and adopted by the Elec- 
tric Con s in Paris in 1881 and 1884, Chicago in 1893, 
and Paris in 1900, is intended to express electrical and all 
other physical and chemical constants and values, and 
their mutual relations, in definite, clear, and concise 
form, reduced to the units of centimetre, gramme, and 
second, and, as laid down by its founders, and by the 
congresses who sanctioned and adopted it, claims to be 
international and absolute. ‘ 

Aclear and absolutely correct record of scientific funda- 
mental units of force and work, and of their mutual rela- 
tions, valid in all geographic latitudes, would indeed be 
of the highest value and importance for the study and 
development of natural science, but a close investigation 
of the system shows that it is neither international, nor 
absolutely correct, nor convenient. 1. Because our planet 
is an ellipsoid, and its axis shorter than the diameter of its 
equator, the force of vity and the acceleration of fall- 
ing bodies differs under all latitudes, and therefore the 
ek emer units of the system, the unit of force, 1 dyne 

380.61 gramme = 1.0198 e E and the unit of 
work, l erg = 1 dyne x 1 cm. = 980.61 St@mme x lom, 


and all other units and values derived from them, are only 
— tolerably correct at the 45 deg. of latitude 
and sea level, but not true at any other latitude and 
elevation. ; 

2. Taking the metre prototype in Paris as the standard 


unit of length, then the gramme is not exactly the equi- | 1 


: 1 
valent weight of 1,000,000 of a cube metre of pure water 
at 4 deg. Cent. 

3. The combination of the velocity of falling bodies 
with weight and length, as a measure of force, work and 
other physical values, looks very clever and learned, but in 
fact is an illusive complication, unable to aid and promote 
the study and rational application of physical and 
chemical science. Neither electric, magnetic, caloric, 


dynamic, chemical, or mechanical calculations, require | 1 
dynes and ergs; they can be done more plainly, better, | 1 


and more accurately without them. 


Tue SIMPLIFIED SysTEM, 


Asa general measure of force and work, we must use 
the force of gravity ; but as gravity acts more intensely near 
the poles than near the equator, and varies with the 
geographical latitude and elevation above or below sea 
level, we must, for the exact determination of physical 
and chemical constants, in all cases where gravity is im- 
plied, reduce observations and calculations to one common 


Weight of 1 cb. m. nitrogen atm. 
sure + deg. 0 O. or N., 14 x 
SE eg ea Mea per eae 

Weight of 1 cb. m. aeriform carbon 
atm. pressure + 0 deg. C. or N., 
12 x H = 60/56 kg... ? 15/14 bg. =1.071428 kg. 
The relation of weight O = 16: H = 1 will be univer- 

sally acknowledged as soon as chemists are able to pro- 

duce absolute pure hydrogen. We further get : 

Standards of force and work, applicable for the most 
delicate experiments and observations, and for practical 
work of any magnitude, and convertible by merely ehift- 
ing the decimal point and denomination. 


rt 


5/4 kg. =1.250000 kg. 


Force, Pres- Vertical . 
: Time of Work Performed 
sure, Load, Lift or 
Resistance. Fall. Action. in 1 Second. 
1 milligramme x1 centimetre x1 second = 1 cm.-mgr. =0.001 
cm.-gr. 
1 gramme x1 as 3 ae = 1000 cm.-mgr. =1cm.- 
gr.=10—5 m.-kg. 
1 kilogramme x1 pes po Ser =106 cm. - mgr. = 1000 
cm.-gr. = 0.01 m.- 
kg. =1/7£00 h.-p. 
1 . x1 metre xP'*,, =108 cm.-mgr. = 100,600 
cm. -gr. = 1.0 m.- 
kg. =1/75 h.-p. 
1 tonne oe ar Mies =10l.cm.-mgr,=10%cm. - 


gr. = 1000.00 = 13} 
.“p. 
Standard Velocity: icentimetre per second and 1 
metre per second. 

a Gravity: For Aeriform Substances: 
hy: one (H), at normal atmospheric pressure, 
0 deg. N. (or 0 deg. C.)=1. Water=11,200. 


Of Liquid and Solid Substances. 


Distilled water of + 4 deg. Cent., or + 4.001 deg. N. =I: 
H = 1/11,200, 

Atmospheric pressure (mean) at 41 deg. 10 min. latitude, sea 
level and + 0 deg. Cent. or + 0 deg. N. 

1 atmosphere N. = 759.72353 mm. of mercury = 10,330442 m. 
10330.442 mm. of water. 


Pure 
and 


1 Atmos. on.. 1 sq. mm, 1 sq. cm. 1 sq. m. 
a = 10330.442 mgr. 1033044.2 mgr. 10330442000 mgr. 
1 rea = 10,330442 grm. 1033.0442 grm. 10330442 grm. 
z 29 = oe 1,0230442 kgm. 10380.442 kgm. 
0.001 ,, = 10.330442 mgr. 1.0330442 grm. 10.330442 kgm. 
1 m. head of 
water = 1000.000 mgr. 100.000 grm. 1000.000 kgm. 
lom. == 10,000 mgr. 1.000 grm. 10.000 kgm. 
Pressure on Circular Areas, 
1mm. lomG 1m. 
1Atmos. N.. 8113,.512 mgr. 811351.2 mgr. 8113512000 mgr. 
$6 ox 8.113512 grm. 811.3512 grm. 8113512 grm. 
pa yee A 0.8113512 kgm, 8113 512 kgm. 
O.001;, » 8.113512 mgr. 811.3512 mgr. 8.113512 kgm. 
lm. head of 
water . 785.39884 mgr. 78.539834 grm. 785.30834 kgm. 
lcm. 7.85398 mgr. 0.785398 grm. 7.85898 kgm. 
Work of Presswre Acting upon Square Areas. 
Velocity, 1 Metre per Second. 
Pressure upon 1lsq.mm, 18q. cm. 1 eq. m. 
1 atmos. N. 
1033.0442 cm. grms, 103304.42cm. grms. 1033044200 cm. grms. 
1 atmos, N. 1.033044 m. kgm. 10330.442 m. kgm. 





Catoric, DyNAMIC, AND ExEectric Enercy DrvELOPED BY COMBUSTIBLES COMBINING WITH OXYGEN. 
































| 
; Gramme | Propor- Centimetre | Watts (Volt- Metre- Metre H.-P. 
1 Gramme of: Calories. | tion. Grammes. |. Amperes). | Kilogrammes.| (per second). 
Hydrogen gas as 34680 1 1469783484 |  8350.596 14697.835 195.971 
Oxygen (with any gas) ° 4336 4 183722935.5 | 1043.8245 1837.229 24.496 
Carbon (aeriform) to CO .. 57. 4 244963914 | 1391.766 2449.689 82.662 
- Oz EM een Ct 4 489927828 2783.582 4899,278 65.324 
> (liquid) ,, CO.. a oe oe 49547 4 209969069.2  1192.942 2099.691 27.996 
$e 98 Qs. os +s a 4 4 419938138.4 | 2395.884 4199.381 55.992 
% (solid) $5 OD 41284 as 174974224. 35 944.1185 1749.742 23,330 
” ” ig ve ae os na 82571 2 3419948448.7 1988.237 3499.484 46.660 
9 monoxide to CO, aw re im 2477} vs j 104984634.6 | 596.471 1049,.845 13.284 
Water-gas (H+CO) ee es ¥e 4624 Ys | 195971131 =| =-:1113.413 1959.711 26.129 
Methane os ee 13005 | 3 } 551168806.5 | 3131.4735 5511.688 73.488 
Acetylene .. ee oe 12004 ,;*, ws £08771206 2890.591 6087.712 63.990 
Petroleum (Og Hj, liquid) Bae ire | 11118387 | os 470880715 2672.1907 4703.071 62.711 
| 0.001 Cub. m. 
0.001 Cubic metre of 1 atmosphere N. and er Second. , 
278 deg. N. absolute = + 0 deg. N. orse-Power. 
Hydrogen gas ye ae ae oe , 1 131230668, 2 768.446 1312.807 17.497 
Oxygen (with any gas) .. 61925 | 2 262461336. 4 1526,892 2624.618 34.995 
Oarbon aeriform toCO .. 6192$ | 2 262461336. 4 1526.892 2624.613 34.995 
»” 0 COg .. 12385% | 4 524922672.5 3053.784 5249, 227 69.990 
»» monoxide to CO,.. 30963 1 131230668. 2 763.446 1312.307 17.497 
Water gas (H+CO) ae 3096} | 1 131230668.2 763.446 1812. 307 17.497 
Methane es ‘. 92892 | 3 393692004.6 2290.338 3936.920 52.491 
Acetylene 13933813 | 4} 590538006.9 3435.507 6905.380 78.736 
' 
. 
international latitude. The writer of these lines hasin| 1 atmos. N. 10.3304 m. tonnes 
‘Reform of Chemical and Physical Calculations” Bro be aoe. =. - 137.739 metric h.-p. 
posed that 41 deg. 10 min. latitude at sea level should be |; 93304 om. grm.  103,304420m. grm. —_10.990442 m. kg. 


adopted as the international circle of gravity, and has given 
his reasons for this proposal. Adopting this, and taking, 
as in the book mentioned, the archive pore metre of 
Parisas the international standard of length ; the litre = 


exactly 10> cubic metre = exactly 1000 cubic centimetres; | 


the kilogramme = exactly 5 of the weight of 1 cubic 
metre of pure water of 4 deg. Cent. temperature, and the 
gramme and milligramme as true and exact sub-divisions 
of the kilogramme ; then we find : 
The acceleration of gravity at 

41 deg. 10 min. and sea level 
Atmospheric , mean ,. 
Boiling temperature of pure water 


9.80230 metres per second 
= 759.723538 mm. of mercury 
= 99.975 deg. C. = 100 deg. N. 


(normal) 
-- 272.85 deg. C. = 


— 272.92 deg. N. 
Weight of 1 cb, m. oxygen, atm. pres- 
sure + Odeg. C. orN. be = 10/7 kg. =1.4285714285 kg. 
Weight of lcb. m. hydrogen atm. pres- 
sure + 0 deg. C. or N., 1/16 of 
weight of 0 ne és oe = 


Zero of absolute temperature 


5/56 kg. = 0.080286 kg 


Velocity, 1 centimetre per second. 


! 1 atmos. N, 
10.330444 om. grm. 1033.0442 cm. grm. 10330442 cm. grm. 
1 atmos. N. 103.30442 m. kgm. 
0.001 atmos N. 1,083044 cm. grm, 0.103304 m. kgm. 


Work of Pressure Acting upon Circular Areas 
(Pistons, Plungers, d&c.). 
Velocity, 1 Metre per Second, 
Pressure upon 


1mm. (+) lom. @) 1m. ©) 
1 atmos. N. 
811.3512 cm. grm, 81135.12cm.grm. 811851200. cm. grm, 
1 atmos. N. 0.8113512 m. kg. 8113.512 m. kg. 
1 atmos. N. 8.1135 metre tonne 
1 atmos. N.— 108.18016 m. h.p. 





0 001 atmos. N.— 


0.811351 cm. grm. 81,13512 cm. grm. 8.11351 m. kg. 
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Velocity, 1 Centimetre per Second. 
1 atmos, N. 8.113512 cm. grm- 811.3512 cm. grm. 8113512 cm. grm. 
1 ” oo eo 81.13512 m. kg. 
0.001 ,, 0.81135 cm. grm. 0.081135 m. kg. 


Heat Temperature. 

Freezing temperature of water = + 0° N. = + 0°C. = 272.92°N. 
abs. rounded off to 273° N. abs. 

Boiling temperature of water = + 99.975°C. = + 100°N. = 
878° N. absolute. 
Caloric energy, unit: The quantity of heat required to heat 
1 milligramme of water 1° N. 

000000 mg. cal, = 1000 g. cal. = 1 kg. calor. 
Dynamic Equivalent of Heat. 
1 mg. calor. =42381.3 cm. mgr. = 42.3813 om. grm. 
1 grm. calor, =42381.3 cm. grm. =0.423818 m. kg. 
1 kg. calor. =42381800.0 cm. grm. = 423,813 m. kg. =0.42381 m. ton 
423.818 m. kg. 
1 kg. calor. per second = Sake = 5.6508 metric h.p. 
1.00 metric h,p. = 176.985 grm. calor. per 1 second. 


Decomposing Water by Heat.—To decompose 1 gramme 
of liquid water of + 0° N. 273 deg. N. ab3. at atmo- 
spheric pressure, into 1866% cubic centimetres H,O gas, 

uires 3853.300 gramme calories, of which 2536 gramme 
calors. are required to do the internal chemical work of 
decomposition, and 1317.3 gramme calors. are required 
to raise the temperature and overcome atmospheric 
resistance, 

Caloric Equivalent of Electric Energy.—Electric unit: 
1 ampere = 1 watt. One watt decomposes, according to 
Pro‘essor Jacobi’s experimental determination, in 1 second 
0 093275 milligramme of water. 








To decompose 1 gramme of water into 18664 cubic centi- 
metres of H,O gas of + 0 deg., and atmospheric pressure | g99 deg. 
consequently are requi 10,721 watts. 
Of this are required to overcome atmo- 
spheric resistance 189 watte. 
The internal chemical work of decompos- 
ing 1 gramme of water requires = 10,532 watts. 


These 10,532 watts consequently perform exactly the 
same amount of work as 2536 gramme calor. in decom- 
posing water by heat ; consequently 10,532 watts are the 
electric equivalent of 2536 gramme calor. 


1 milliwatt (Watt = 6384/2633 milligrammes calor. = 
0.0C024079 milligrammes calor. 
1 watt = 2536/10532 = 634/2633 gramme 


calcrs. = 0.24079 gramme calors. 

1 kilowatt (1090 watt) = 631000/2633 gramme calors. 
0.24079 kilogramme calor. 

1 kilowatt (1000 watt) per gec. = 1.36066 metric horse-power 
1.34207 Britieh horse-power. 

1 centimetre milligramme = 0.00009799 milliwatt. 

1 centimetre gramme = 0.097991 m 'lliwatt. 

1 metre kilozgramme = 9.799112 watt 

wer per second. 
1 metric horse-power 
1 British horse-power 


fs metric horse- 


= 734.9374 walt per second. 
= 745.1176 watt per second. 





ON THE EQUILIBRIUM OF IRON- 
CARBON SYSTEMS.* 
By G. Cuarpy and L. GRENET. 

Mr. Bakxuvuis Roozesoom in 1900 gave an interpreta- 
tion of the facts known with tg to the constitution 
of metals formed of iron and carbon, which is irreproach- 
able from a theoretical point of view, but some points of 
which are doubtfal in gg ee of the insufficiency of 
actual exact experiment. In particular, the conditions 
under which Mr. Roozeboom holds that the carbon sepa- 
rates in the form of graphite in white iron submitted to 
re-heating are evidently in contradiction with a certain 
number of facts previously o ed in the manufacture 
of malleable castings. Messrs. Chatelier and Stansfield 
have objected to this point of view, and quoted the ex- 
periments of Royston, Mannesman, &c., according to 
which the se tion of graphite would follow a course 
distinctly different to that which has been adopted by 
Mr. Roozeboom. In these experiments, carried out from 
a practical point of view, substances other than carbon 
contained ia the castings have not b2en taken into 
account, although certain of these substances, such as 
silicon, manganese, &c., possess an incontestible influence 
over the separation of graphite. It can be believed, as 
Mr. _— P. Tiemann points out in a work recently pub- 
lished, that the abundant se 
hy M. Royston, is due tc the presence of silicon in the 
irons used, 

We have studied a great number of examples from this 
point of view, and give in particular the results obtained 
from five samples containing practically the same amount 
of total carbon, in which the other elements were in small 
quantities, except silicon, which existed in variable 
amounts. 
following Table shows the composition of theses 














_ The 
Irons ; 
| Man- Phos- 
- | Carbon. | Silicon. ganese. Sulphur. phorus. 
Ss oe | 3.60 0.07 0.08 0.01 traces 
as Re | 3.40 0.27 traces 0.02 0.02 
» 8".. -.-| 3.26 0.80 traces 0.02 0.03 
wo Bae | 8.20 1.25 0.12 0.01 0.01 
B: ax 8.30 2.10 0.12 | 0.02 0.01 





These metals have been cooled in cold water, and do 
not contain appreciable quantities of graphite, except the 
last, which contains 0.20 per cent. 

Parts of these irons were submitted to more or less 





cou 


* Translated from the Bulletin de la Société d’En- 
ragement, 


ration of graphite, observed |" 


prolonged a 2S temperatures. There 
temperatures were obtained by beating ve and then cool- 
ing after a high enough temperature been reached ; 
in each case the operation was ended by quenching in cold 
water. In the samples thus treated the total carbon and 
the graphitic carbon are determined, the difference giving 
the combined carbon. 

The graphite was estimated, following Ledebur’s pro- 
cess, by dissolving the metal in 1.18 nitric acid, and burn- 
ing the residue remaining insoluble after an hour’s evolu- 
tion ia cap It is, perhaps, well for us to specify that 
what is called A pe mer in this paper, although it is usual 
in metallurgical research, is the residual carbon insoluble 
in nitric acid. The amount of silicon was also determined 
in each sample. From these results we can deduct the 
following conclusions relating to the separation of gra- 
phitic carbon by re-heating. We give in each example 
the observed amount for graphite and combined carbon, 
though the sum is not exactly constant for each sample. 
It is necessary then to reckon the value of these two 
amounts in order to eliminate the influence of variations 
of carbon due to a partial decarburisation during re-heat- 
ing, or to irregularities in composition of an ingot, which 
we have not thought necessary to correct. 

1. Graphite Separated ata Low Temperature when the 
Silicon is High.—Thus, with eample No. 1, which contains 
only traces of silicon, a prolonged heating at 1100 deg. 
or lower does not give place to any separation of graphite. 
But at 1150 deg. the separation takes _ 

In No. 2, after heating for four hours at 700 deg., 
800 deg., 900 deg., and 1000 deg., not a trace of graphite 
is to beseen. But it appears after heating to 1100 deg. 

In sample No. 3 traces appeared after heating to 


Tn samples Nos. 4 and 5 it wassufficient to heat to only 
650 3 to separate the carbon. In the latter, particu- 
larly after heating for six hours at 650 deg., the percent- 
age of graphite rose from 0.10 per cent. to 2.83 per cent. 

2, Separation of Graphite, once begun, Continues at 
Temperatures Below that which Repel the Reaction.—Thus 
a piece of No. 1 steel heated to 1170 deg , and quenched, 
contained ron Daag per.cent. graphite and 2.61 per cent. 
combined carbon. Another piece of the same metal 
heated in the same time to 1170 deg., and cooled slowly 
to 700 deg., and then quenched, contained 1.87 per cont. 
graphite and 0.43 per cent. combined carbon. Similarly, 
a piece of No. 3 iron heated to 1170 deg., and quenchej, 
contained 1.42 per cent. graphite and 1.69 per cent. com- 
bined carbon. Another piece heated to 1170 deg., and 
cooled slowly to 700 deg , and then quenched, contained 
2.56 per cent. graphite and 0.38 per cent. combined 
earbon. 

3. At Constant Temperature Separation of Graphite is 
Effected Progressively more Feebly as the Temperature is 
Lower and the Amount of Silicon is Less.—Thus for the 
No. 3 iron with 0.80 per cent. silicon we get : 





— 
, Combined 





| | 
— = Temperatnre. Graphite. =| “Gityon, 
deg. | | 
One hour 800 0.10 8.19 
Fourhours..| 800 0.22 3.07 
One hour 900 | 0.30 | 2.97 
Two hours 900 | 0.60 | 2.40 
Four hours 900 1.58 | 1.14 
One hour 1000 0.37 | 2.94 
Two hours 1000 | 1.50 1.41 
Four hours 1000 | 1.47 | 1.29 


| 





Here are a few figures relating to No. 4 iron with 1.20 
per cent. silicon. 








Period of | Combined 
Heating. | Temperature. Graphite. Carbon, 
deg. | 

One hour 700 0.06 3.42 
Two hours 700 0.1L 3.30 
Four hours 700 0.20 3.13 
One hour 800 6.12 3.08 
Two hours 800 0.51 2.47 
Four hours 800 1.64 1.56 
One hour 900 2.28 0 90 
Two hours 990 2.32 0.90 
Four hours 900 2.35 099 








"Finally, the fullowing figures relate to No. 5 metal, 
with 2 per cent. silicon: 


ned 


Period of | i 
owen 4 Temperature. Graphite. — 
deg. se 

One hour | 700 1.39 1.90 
Two hours 700 2.09 1.19 
Four hours 700 2.67 0.28 
One hour 800 | 2.36 0.78 
Two hours 800 | 2.81 0.89 
Four hours | 800 2.43 0.54 
One hour eel 900 2.33 0.88 
Two hours | 900 | 2.32 0.90 
Four hours 900 2.33 0.90 


Ib is seen that in this case the equilibrium is obtained 
at the end of one hour at 900 deg., since the amount of 
_— does not vary when the heating is continued for 
four hours. In No. 3 iron, with 0.80 per cent. silicon, it 
is far from being attained after four hours’ heating at the 
same temperature. In the irons poorest in silicon, the 
phenomenon is not seen, because the transformation does 
not occur at temperatures lees than 1100 deg. in spite of 
prolonged heating. 

4. The Amount of Combined Carbon which Corresponds 
to the Equilibrium at a Given Temperature Diminishes 





Table shows the figures taken after four hours’ heating 
at different go a For the samples Nos. 1 and 2 
the reaction took place at first on heating to 1150 and 1100 
and cooling slowly to the proper temperature : 
































‘To 1100 Deg. |To 1000 Deg. To 900 Deg. | To 700 Deg. 
° ‘ ss : un] ° 
Samples.| ¢ | Be| ¢ | ¥a| g Za) $ \33 
= 33 a BS a 33|3 53 
|# | 83| £183) € 18a) # |e 
1s |o° |] &s | 5°}|.5 [59] s | 89 
No.1 ..! 115 | 1.74| 1.08) 174) .. | .. | 1.87 | 0.43 
ae 70!) 306.1 DOO i aee od |e. |, 
o» 3 ..| L6L] 1.26] 1.60 | 1.62 1.67 | 1.17 | 2.56 | 0.88 
oo & ---| 210 1.02 | 2.20 | 0.98 | 282; 0.90; .. me 
» 6 ../ 218) 1.00 210 | 0.98 | 2.38 | 0.90 | 267 | 0.28 
| | 

















5. The Amount of Combined Carbon which Corresponds 
to the Equilibrium Diminishes as the Temperature De. 
creases.—The figures given above already indicate this 
diminution. e give, however, the results obtained in 
two series of experiments, in which we have tried to ap- 
proach, as far as possible, the state of equilibrium. For 
this purpose, samples of 1 and 3 irons, surrounded by 
pulverised wood carbon, have been heated to 1170 deg, 
and cooled very slowly ; about 50 deg. per hour from dit- 
ferent temperatures ; maintaining these temperatures for 
two hours and then quenching. For temperatures below 
900 deg., operations lasting more than a day have been dons 
several times; that is to say, when we get to 900 deg. it is 
allowed to cool, and the following day re-heated to 900 deg., 
and is given slow cooling. 

The following results are thus obtained : 











Sample No. 1. Sample No. 3. 
Tempera- = 
tures. | | | 
| +, | Combined | +, | Combined 
| Graphite. | Carbon. Graphite. Carbon, 
deg. | | | 
1170 | 0.50 | 2.61 1,42 | 1.69 
1100 | 1.15 1.74 1.49 | 1.48 
1000 | 1.03 174 | 1.35 | 1.55 
et eae | . 7 £4 
£00 | 1.15 1.31 2.09 | 0.43 
700 | 1.87 | 0.43 2 56 | 0.38 





The micro:copic examination of the different samples 
treated confirms the results of chemical analysis, without 
adding much information. In the primitive state the 
samples all present the aspect known as white irons. 
When irons low in silicon are re heated to different tempe- 
ratures, the respective dimensions of these elements are 
modified, and the concentration of the martensite varies 
mayen an laws already known ; in the silicious irons 
the graphite is easily visible by simple polishing without 
chemical attack. The nature of the separated graphite 
varies with the temperature of separation and with the 
amount of silicon. 

hen we examine certain samples in which we try to 
get the exquilibrium at the lower temperatures, we notice 
that the transformation is more advanced in certain 
regions where the graphite is found in direct contact with 
the ferrite.* 

It is natural enough to admit that these are the 
regions where transformation is complete: consequently, 
the stable state in the cold of iron carbon systems corre- 
sponds to the co-existence of the two phases, pure iron 
and graphite ; all the other forms obtained in iron and 
steel, notably cementite, would be unstable at the lower 
temperature. The case of iron-carbon systems would be 
to approach that of phosphorus, for which the stable 
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form in the cold is red phosphorus, but what is obtaine 
—_ most often is the unstable form of white phos- 
phorus. : 
We have also determined the critical points of the irons 
studied by the pyrometric method. For these different 
samples we have always observed two very distinct 
critical points, practically at the same temperatures. 
The first, which is produced about 700deg., corresponds to 
the resolution of the pearlite. It is too well known to be 
explained here. The second is observed at about 1150 deg.: 
it is extremely distinct, as is shown in Fig. 1, which shows 





when the Amount of Silicon Increases.—The following 





the heating and cooling of an iron poor insilicon. [b is 
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: diti ith silici Reeik : haa : 
ee Tog same conditions with silicious and non LOCOMOTIVE BOILER TESTING. name saad Log ore a 
The following Table shows the temperatures at which Tests of the Boiler of the Purdue Locomotive.* hy wee eee 11.5 ft. 
this second critical point has been observed for the dif- Thickness ,, ae jai 11 in. 
ferent samples : By W. F. M. Goss, Lafayette, Ind. Area of flameway through tubes 3.46 ft. 
* ited I.—Tue LocomoriveE AND ITs Borer, Width of ober ~ fies 34.5 in. 
: THE boiler tests herein described represent a portion Length ,, ce 
— — | : rena of the results obtained during a period of ioe years Height 6 donc hes cha 73 45 
No.1 | 1140 | 1120 in the course of the regular work of the Purdue Heating surface in firebox ... 132.1 ft. 
a} | 1165 | 1145 locomotive testing laboratory. The principles under- a » front head Za 10.5 ,, 
ae 1187 1130 lying the action of the testing plant are now generall sa » . tubes, calculated 
3 1165 1187 understood, and n nob completely deeoribed. from outside diameter ...  ... 1204.3 ,, 
fae 1165 1145 It should be said, however, that such a plant pro- Heating surface in tubes, calculated 
3 | vides for the complete operation of .& locomotive while from inside diameter oe 10718 ,, 
It has nob been possible for us to determine if this permitting it to occupy a fixed position in the labora- Lotal heating surface, assuming the 
critical point corresponds to the resolution of the marten- | ‘FY: The locomotive on the plant is fired as upon tube surface to be calculated from 
site-graphite eutectic mixture, or to that of the marten- the road, delivers its power from the periphery of its outside diameter ses sa: DONO 5, 
site-cementite eutectic mixture. Perhaps it may com- drivers, as it would do if passing along a track, and, Total heating surface, assuming the 
bine the two transformations, which idea would much | While, thus operated, is tested with the same facility as tube surface to be calculated fro 
more approach the indication of Roozeboom’s diagram. a stationary plant. ‘The original locomotive-testing plant the inside diameter ... ane -. 1214.4 ,, 
A very interesting peculiarity is that this critical point of Pardue University was described in the Proceed! ings Grate area _... Sach eae ad 17.25 ,, 
of 1150 deg. is, in all the samples, much more emphasised of the Association for 1892, vol. xiii. In 1894 this plant Ratio of heating surface to grate 
in the por be he oe cooling. — 7 is the inverse of cect mies one in thal okie th kak Boca se heating surface to be 
what is ordinarily observed with critical points, possessed. The new plant went into operation in the 1316.9 ft. “As ate sae 7.81 ,, 


The observations contained in this note already indi- 
cate that a certain number of points in Roozeboom’s 
diagram require modification ; but it seems necessary to 
— the experiences of others before suggesting a new 
chart. 





THE LAW OF MASTER AND SERVANT. 

Wrigley v. Whittaker and Sons.—This case raised a 
point of considerable importance under the Workmen’s 
Compensation Act. The appellant was the widow of an 
operative millwright—namely, Joseph Wrigley, the re- 
spondents being his employers—Messrs. Wm. Whittaker 
and Sons. wheelwrights, Oldham. In August, 1900, 
Messrs. Whittaker contracted with Messrs. ley and 
Wright, cotton manufacturers, Wellington Mill, Oldham, 
to construct a flywheel, and to fit it up in substitution of 
the wheel previously in use in the mill. While the wheel 
was being fitted up in the engine-room of the Wellington 
Mill, Wrigley, who was in charge of the operation, was 
killed. Compensation was claimed from his employers, 
on the ground that the pulleys and winch used in the 
work were machinery driven by steam, water, or other 
mechanical power ; that the work was engineering work ; 
that the respondents were ‘‘undertakers;” and that the 
deceased was employed on, in, or about an engineerin 
work within the meaning of the Act. The arbitrator ha 
decided in favour of the respondents, and his decision was 
upheld by the Court of ry oy ‘ ; 

Mr. Asquith submitted that if for an operation of this 
kind the owner or occupier of the premises in which it 
was being carried on surrendered the use of a part of his 
premises to the person ae out the operation, then, 
for the purposes of the Act, which gave no definition of 
“occupier,” their lordships might fairly say that the work- 
man’s employers ‘‘ occupied” that part of the premises. 
A further point was that the early stages of the process 
involved engineering within the definition of the statute, 
and that they ought to look at the process as a whole, and, 
therefore, although the operation in which the accident 
occurred did not in itself amount to mechanical work, 
yet, looking at the work as a whole, ib became engineer- 
ing work, : 

Their lordships, without hearing Mr. Cripps, K.C., for 
the ey ey delivered judgment. 

The Lord Chancellor, in moving that the appeal should 
be dismissed, stated that he could not accept the argu- 
ments which had been urged in support of the appeal. 
The Act could not be construed as applying to a case such 
as that before them. This place was not a factory at all, 
and the accident, if the Act was to apply, must happen 
in or about the factory of the employer. 

The other members cf the Court concurred, and the 
appeal was accordingly dismissed, with costs. 





Dotcu Steam NavicatTion.—The Netherlands Govern- 
ment has presented to the Dutch Chambers a Bill for 
granting a subvention to a line of steamers to run mainly 
between the Dutch Indies, Hong Kong, Yokohama, 
Kobe, and Amoy. 





New Centrat Rartway. Station For St. Perers- 
BURG.—The question of building & new central railway 
station at the Russian capital has been under contempla- 
tion for some time, and a special commission has been 
appointed for the purpose of reporting upon the matter. 
The council of engineers has also had it under discus- 
sion, and it is now recommended to place the new central 
railway for the more local passenger traffic at the 
Semonow-square, next to the railway station of the St. 
Petersburg-Witebsk line now in course of construction, 
from which latter station the Zarskoje Selo and Paw- 
lowsk traffic will proceed. The new station is intended 
for the more local traffic of the Baltic Railway, the War- 
sow Railway, and the future Northern Railway (Sb. 
Petersburg-Wjatka), and perhaps also for the ‘Timish 
Railway and the Nicoloos line. The latter railway has, 
however, a well located station almost in the centre of 
the town, and it seems very doubtful whether a transfer 
of its traffic to the Semonow-square would offer any 
— It is therefore recommended to retain the 
present Nicoloos Railway Station, and that the b 
station of the Warsow Railway, when altered, shall be 
a for eo h a of the ge egg — Baltic 

ways. It is further posed that the present 
ce should be the terminus 
c of the new Northern 


station of the Baltic Railwa: 


Fig.1. 















































latter 


l rt of 1894, and is described in a publication 
issued by the University.+ 

The locomotive upon which the tests were made is that 
now known as Schenectady No. 1.t It is of the eight- 


wheel type, and is shown in outline by Fig. 1. Its 
characteristics are, briefly described, as follow: 
Total weight 85,000 Ib. 
Weight on drivers 56, PA 
Total wheelbase 22 ft. 11 in. 
Driving ,, wi Pea a 
Diameter of pistons ... 17 in. 
Stroke of pistons = 24, 
Diameter of piston-rod3 $55 
ra drivers 6s. 


The form and principal dimensions of the boiler are 
shown in Fig. 2. It is of the ordinary crown-bar type, 
ee a narrow firebox and no brick arch. It was de- 
signed to carry a pressure of 140 Ib., at which limit its 
safety valves were usually set. The calorimeter received 
its supply from the point A, the temperature of the 
smokebox was taken at B, and the draught from the 
point C. The boiler was at all times perfectly tight, 
and was kept clean. Its characteristics are as follow : 





Diameter of waist at front end 52 in. 
» - tubes, outside ” 
* Paper read before the American Society of Mechani- 


cal Engineers. 

+ A pamphlet to be had on application, entitled ‘The 
Purdue University Locomotive Testing Plant.” 

}+In May, 1897, this engine was replaced by one of more 


recent desi It has since been in service on the Michi- 





station for the through 
ilway, 





gan Cen 





—— heating surface to b3 
1214.4 fb.... aid ae an 
Pounds of water in boiler when 
filled to middle gauge ‘ine ove 
Steam space in boiler when filled to 
middle gauge... .. ... 
Ratio of steam space to entire 
cubical capacity of boiler... —_... 


II.—Tue Tests. 


February, 1894. The tests were run b 


of the boiler, 


when an assistant in the laboratory, ch 





Railroad, where it is known as ‘‘ No, 422,” 





7.04 ft.J 
8450 
52.8 cub. ft. 
.29 


The results herewith presented are from the first 35 
tests, which were run immediately following the re-estab- 
lishment of the testing plant after its da 
] senior students 
in mechanical engineering asa part of the regular routine 
of the laboratory, and involved observations-as to engine 
performance, as well as those concerning the performance 


by fire in 


The nb deals only with the per- 
formance of the boil er. While many have aided in Fhe 
advancement of the work, it is fitting that specific men- 


tion be made of the assistance rendered by Professor 
Robert S. Miller, junior member of es Sees 


who, 
calcu- 


lated results and afterwards led in the development of 
many of the comparisons which are presented. 

The final results only are given. These are generall 
the average of values obtained from observations 
at 5-minute intervals. In most cases the individual 
observations were checked by two different observers 
using separate instruments, or they have been taken by 
one observer and checked by some form of automatic re- 
cording instrument, All derived results have 
lated by two or more independent workers. 
A hasty review of the data will disclose some incon- 


been calcu- 
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sistencies. The number of these could have been greatly 
reduced, and the general appearance of record improved 
by the omission of a few tests. From an experimental 
point of view, however, all are believed to equally 
reliable, and there seems to be no more reason for omit- 
ting a test, the results of which fall out of line, than for 
omitting another, the results of which are inline. For 
this reason the exhibit is a complete presentation, so 
far as the boiler is concerned, of all the work undertaken 
during the whole period covered by the tests. 

General Conditions (Table I.).—Individual tests may be 
identified by number, by laboratory designation, or by 
date. As each of these separate forms of notation express 
certain relationships, all are given in each Table. The 
tests are arranged in order on the basis of the rate of 
evaporation, the consecutive number (column 1) indicat- 
ing ab once the relative position of each test with re- 
ference to the factor named. Test 1 is that test for 
which the rate of evaporation is least, and test 35 that 
test for which it is greatest. 

The laboratory designation (column 2) expresses the 
speed of the engine, the position of the reverse lever 
(notches forward of centre), and the series to which the 
test belo: Thus, 15—1—A signifies that the test was 
made with the engine running at a rate of 15 miles an 
hour, with the reverse lever in the first notch forward of 
centre, and the test belongs to series A. The series 
letter usually refers to engine conditions. For example, 
series A and V represent respectively two series run in 
parallel, with a constant boiler pressure, with the throttle 
wide open, and at varying speeds and cut-off. For the 
V series the values were so set that the lead was consider- 
able, while for the A series the lead was reduced. As these 
engine conditions do not in any way affect the boiler 
performance, the significance of the series letters need 
not be further defined. The dates upon which the several 
tests were run (column 3) disclose their actual sequence. 
The first (No. 2) was run in November, 1894, and the last 
(No. 21) in February, 1897. e 

To those accustomed to reviewing data derived from 
stationary boilers, the duration of the test (column 4) will 
appear insufficient, but it is, in fact, satisfactory. The 
arguments sustaining the tice involving short tests for 
locomotives on a testing plant have been presented to the 
Society’s committee having in charge the revision of the 
code relative to a stand method of conducting boiler 
tests, and will be found presented in the published 
correspondence of that committee. The tests herein 
recorded were run several years in advance of the 
presentation of the committee’s final report, and for 
this reagon it will be of interest to call attention to the 
fact that fifteen out of the thirty-five tests perfectly fulfil 
the requirements of the present code. In defence of those 
which are shorter than caer f the code, it should be 
said that the writer recommended that the limit applying 
in such cases be the burning of a total for the test of not 
less than 100 Ib. of coal per foot ‘of grate surface. The 
committee adopted the general form of the recommenda- 
tion, but fixed the limit at 250 lb. For two of the tests 
presented the total fuel per foot of grate’ per hour is 
slightly below 150 Ib., and for four others it is below 


The boiler pressure (column 5) was practically the 
same for all tests, save two, and for these it was inten- 
tionally higher than the normal in the one case and lower 
in the other. Pressures were observed from an ordinary 
dial gauge at 5-minute intervals, and also recorded by a 
Bristol gauge. To better show the fluctuations in pres- 
sure, the chart of this and other recording gauges used 
about the locomotive have a rapid motion, making a 
complete revolution in six hours. 

The atmospheric pressure, the absolute steam —- 
sure, the temperature of the laboratory and of the feed- 
water (columns 6 to 9), require no explanation. 

Actual Evaporation (Table II.).—This Table shows 
(columns 10 and 11) the ara | with which water 
was delivered to the boiler; the total pounds delivered to 
the injector during the test (column 12); the pounds 
caught from the injector overflow (column 13); the 
pounds received by the boiler (column 14) ; and the rate 
at which the evaporation proceeded (column 15). In all 
tests an effort was made to keep the injector constantly 
in action, but for those of low power the rate of delivery 
could not be made sufficiently small to permit this being 
done. The data for a few of the tests show the injector 
to have been started two or more times, while its iod of 
action is recorded as coincident with the length of the 
test. This apparent inconsistency is pean: by the 
fact that it was sometimes convenient to change from one 
injector to the other during the progress of the tests, and 
at other times both injectors were in action at the same 
time. Column 10 merely shows the number of starts 
made, and includes the record for both injectors. The 
last column of this Table discloses something of the sig- 
nificance of the conditions attending the action of the 
locomotive boiler. For example, test 35 shows that nearly 
15,000 lb. of water were delivesed to the boiler and pre- 
sumably evaporated each hour, or, approximately, 250 lb. 

r minute. This rate of very nearly a a& minute 
is sufficient to evaporate an amount of water equal to the 
full water capacity of the boiler in 34 minutes. At 
this rate, had the injectors ceased in their action, the 
water level would have fallen between the upper and the 
middle gauges at the rate of 1 in. each minute. 

Qualit: of Steam and Equivalent Eva; Y 
(Table IIL). —The quality of steam, assuming dry satu- 
rated steam to be unity, is shown by column 16, and the 
percentage of moisture by column 17. Results were 
obtained by the use of a throttling calorimeter of an 
improved form taking steam from a perforated pipe ex- 
tending horizontally into the dome of the boiler at a height 


equal to that of the throttle opening. Observations 
were made i 


at 56-minute intervals. An examination 


of the Table will show that, in general, the amount of; a horizontal pi 
moisture in the steam increases as the rate of evapora-| gravitation, an 
tion is increased, though variations in individual results| pipe, the steam above being 

t that they do nob fall in any well-defined | periments by the writer, involving a visual exami- 
@ reason for apparent inconsistencies is to be| nation of the steam 


are so 
line. 


looked for either in the methods employed, or in actual 


variations in the 


rformance of the boiler. 


The methods 


employed were the same for all tests, while the condition 


| 
| 


separates itself from the stea 
forms a rill in the bottom f the 
approximately dry. Ex. 


of the 


of a boiler while in action, 


revealed no haze or mist above the surface of the water, 


thus mating | 
steam space 0! 


TABLE I.—Generat Conpirions. 


which the rate is least, and No. 35 that for which it is greatest, 


the conclusion that the steam within the 
he boiler is ordinarily dry and saturated ; 


The several tests represented in this Table are arranged in order of the rate of evaporation, No. 1 representing the test for 
test, 



























































IDENTIFICATION OF Tzat, AVERAGE PRESSURE, POUNDS PER | AVERAGE TEMPERATURE, 
Square INCH. Dea. Fane, 
Duration F st 2 
of rest sa a 
e. n m 
— Laboratory - Minutes. | Pressure in| Atmo- | Absolute | of rabora-| Ot Feed 
e Designation. ate of Test. Boiler b spheric Steam to 
Number. on Pressure. | Pressure. a Water. 
1 2 3 4 5 6 7 8 9 
1 15—1 —A December 12, 1894 240 125.9 14.5 140.4 65 2 
2 15-15 —V November 23, 1894 | 190 127.3 14.5 141.8 74 oe 
3 15-1 —H December 9, 1896 180 123.6 14.3 137.9 72 54.6 
4 25-1 —A ” » 1894 255 120.1 14.5 134.6 67 53.8 
5 15-1 —G November 9, 1896 180 123.6 14,4 138.0 69 53.3 
6 15—2 =A » 13, 1895 180 129.5 14.4 143.9 79 55.2 
7 25—1 —V »” 26, 1894 240 127.1 14.3 141.4 70 53.9 
8 35-1 —A December 17, 1894 180 129.7 14.6 144.3 7 53.2 
9 35-2 —F January 21, 1895 180 155.4 14.7 170,1 71 52.7 
10 85-1 —V December 7, 1894 140 128.9 14.3 143.2 69 51.9 
ll 35-2 —E Janu 16, 1895 180 128.1 145 142.6 71 51.9 
12 45-1 —A November 20, 1895 150 128.8 14.3 148.1 76 56.4 
13 85—2 --B Januar 14, 1895 170 98.4 14.4 112.8 66 50 
14 55-1 —A November 25, 1895 120 124.9 12.2 139.1 76 56 
15 35—1 —H December 18, 1896 160 121.2 14.6 185.8 67 52.6 
16 35-1 —G November 20, 1896 170 125.0 14.6 139.6 74 55 
17 85—l» —G December 2, 1896 170 128.2 14.6 | 142.8 78 52.5 
18 25-2 —A October 25, 1895 180 129.8 14.4 | 143.7 85 56 
19 55—1 —V December 18, 1895 120 128.4 144 | 1428 76 58.1 
20 85--2b —H February 10, 1897 160 122.6 14.5 | 137.1 74 50.6 
21 55-1 —H »” 11, 1897 120 127.5 14.4 | 141.9 71 62.1 
22 55-1 —G November 23, 1896 120 126.9 14.5 141.4 79 54.2 
23 165-9 —A *” 6, 1898 150 122.5 14.3 136.8 79 55.6 
24 15-9 —H December 11, 1896 180 122.7 144 | 2074 81 53.2 
25 35-2 —A 9 19, 1894 180 123.0 14.5 135.7 72 52.5 
26 35-3 —G 9 4, 1896 140 125.9 14.3 140.2 70 52.6 
27 15—9 —G November 12, 1896 | 160 124.1 14.5 | 188.6 77 53.1 
28 35-3 —H December 14, 1896 120 116.5 14.3 } 130.8 73 53 
29 35-2 —G November 13, 1896 160 121.0 14.5 | 135.5 78 53.6 
85—2 —H December 16, 1896 120 112.0 14.6 126.6 72 53 
31 45—2 —A November 18, 1895 140 126.7 14.4 | 141.0 84 55 
32 25-8 —A ” 1, 1895 122.5 127.2 14.5 141.7 7 53.3 
33 85—2 —G Januar 23, 1895 120 143.3 14.4 | 157.7 71 61.7 
34 55-2 —A November 22, 1895 68 124.0 14.4 | 188.4 76 58.4 
85 35-3 —A ” 15, 1895 120 125.3 14.3 | 139.6 77 65,5 





TABLE II.—Acruat Evaporation. 


The several tests represented in this Table are arranged in order of the rate of evaporation, No. 1 representing the test for 
which the rate is least, and No. 35 that for which it is greatest. 
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IDENTIFICATION OF TEST. | & WATER AND STEAM. 
Y - 
3 |- barre en 
i) | 4 

o | ~ | Minutes Total Pound: 

2 | ounds of 

s¢£ | as N poaeed of | “One or | Pounds of = Water De- — ot 

g 3 Laboratory Date of Test. | 33 | Injector Both Water | rost fi livered to | ya .0 nted 

i E Designation. Fs 5 | <a ay Delivered redeem Boiler and ny 

| =| were in to Presumabl: 

5% | Am | Started. Action. | Injectore, | OVerflow. Svepershed. Hour. 
1 2 3 eS Be ul 12 13 14 15 
1 15—1 —A | December 12,1804 240 | 92 130 22,415 | sia 22,100 5,525 
2 15—15 —V | November 23,1804} 190 | 1414 129 17,925 135 17.790 5,618 
3 | 15-1 —H | December 9, 1896 | 180 | 7 126 18,349 126 5223 6,075 
4 | 2-1 —-A = 4,1894| 255 | 10 236 25,995 100 25,895 6,093 
5 | 15 4 = November ® 1896 180 | 12 127 18,768 72 18,696 6,232 

5-2 — a , 1895 80 9 149 21,885 21,841 7,280 
,i) B34 —y », _ 26,1804} 240 7 213 29,508 32 29,476 7,369 
8 35-1 —A | December 17, 1894 | 180 2 180 24,468 100 24,368 8,123 
9 | 85-2 —F | January 21,1895 | 180 | 9 149 24,793 24,333 8,111 
10 s5—1 4 December ae 1804 140 1 136 19,899 0 19,899 8,528 

—2 — , 175 25,742 45 25,697 8,566 
12 | 45-1 —a | November 20,180} 60 | 146 21,688 15 21,673 8,669 
13 | 35-2 —B | January 14, 1895 | 170 | 8 158 24,728 173 24,545 8,666 
14 55-1 —A | November 25,1895 | 120 | 1 120 17,970 87 7,883 8,941 
15 | 85—1 —H | December 18,1896| 160 | 1 160 24,798 70 24,723 9,271 
16 | 35-1 —@ | November 20,1896 | 170 | 1 170 598 35 26,563 9,375 
17 35—1p = December e 1896 170 1 170 26,753 10 26,743 9,439 

2 =A | er 25, 180 1 | 180 28,911 5 906 9,635 
19 55—1 —V | December 18,1895 | 120 1 120 19,52 | 108 19,418 9,709 
20 35—2 —H | February 10, 1897 | 160 | 1 | 160 25,834 5 25,829 9,686 
21 | 55-1 —H | » 11,1897| 120 1 120 20,614 0 20,514 10,257 
2 s5—1 = | November 23, 1806 | 120 1. dc 20,791 30 20,761 10,381 

—9 — | 150 | 1 150 28,582 60 28,522 11,409 
24 15—9 —H | December 11,1896 | 180 1 180 34,408 | 30 34,378 11,458 
25 35-2 —A » —-'19, 1894 | 180 1 180 34,354 | 29 34,325 11,442 
26 3-3 —G » 41896} 140 | 1 140 27, 0 " 11,597 
27 15-9 —G | November 12,1896 | 160 | 1 154 30,877 5 30,872 11,577 
28 35—3 —H | December 14,1896 | 120 | 1 120 23,446 60 23,386 11,693 
29 35—2 —G | November 13,1896 | 160 | 1 160 886 40 32,846 12,317 
30 35—2 —H | December 16,1896 | 120 | 3 115 24,793 60 24,733 367 
31 45—2 —A | November 18,1895 140 1 140 29,313 213 29,100 12,472 
32 25-8 —A » 1,1895| 122.5 1 122.5 26,415 14 26,401 12,931 
33 35-2 —G | January 23,1895 | 120 3 120 26,034 25 26,009 13,004 
24 55—2 —A | November 22, 1895| 68 1 68 16,188 977 15,911 14,039 
35 3-3 —A | » 15, 1895 | 120 1 120 29,984 109 29,875 14,987 











of the boiler was necessarily subject 
boiler had to be frequently oaahed. 
able that dry 


boiler when newly washed 
sequiring washing, though there is nothin 
ei 


er steam ma 


to change. The | the water is present as water, and the steam as steam. 

It is conceiv- | They are not intermixed. If this is true, the steam which 
ang the throttle of a locomotive should be expected to 
| be dry, and it would be entirely so if it were not ~ 


be furnished by the 
when in a condition 
g in the data the violence of the circulation 


r to sustain or to discreditsuch a conclusion. Ithas, | water up 


however, been shown by Professor Jacobus that almost all | these enter t 


far beyond the 


projects rs) 
surface. Some of 
throttle with the steam. This action 


moisture which may be intermixed with steam passing explains why the moisture increases with the power of 
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the boiler, and makes it not unreasonable to assume that , 
the purity of the water in the boiler may actually affect | 
the quality of the steam. 

The comparative dryness of the steam under all condi- 
tions is a fact worthy of emphasis, for the locomotive is 
often credited with carrying over a great deal of water to 


TABLE III.—Quatiry or Steam 


The several tests represented in this Table are arranged in order of the rate of evaporation, No. 1 representing the test for 
which the rate is least, and No. 35 that for which itis greatest. A complete statement of all data for these and other tests 


is given elsewhere. 





leave the heating surface and crowd to the upper part 
of the boiler, making spray in the dome, a portion of 
which may pass out with the steam. A similar action 
occurs when an engine which has been working at a light 
load is suddenly required to increase its power. But these 
are exceptional conditions. Under uniform conditions of 


AND EQqurivALENT EVAPORATION. 






































4 ‘ | ‘ Egu:VALENT EVAPORATION FROM 
IDENTIFICATION OF TEST. | RESULTS OF CALORIMIC TESTS. AND at 212 Dea. Faur. Per Hove. 
m l | Deretion | ] 
| of Tests in . | Assuming all 
| ee Quality of Steam Assuming | rd 
Consecu: | | Minutes. in Dome of Boiler, Percentage of| Quality of | Water Delivered 
tive | Laboratory Date of Test | Dry Saturated | Moisture i | to Boiler to have 
- | Designation. | 4 Py at y ws team as been Completely 
Number. | | | —s betag Steam. Shown by | Evaporated into 
| | en as Unity. Column. Dry Steam. 
ost 2 3 | 4 16 17 18 19 
1 15-1 —A | December 12, 1894 | 240 -9951 | 0.49 6,659 6,683 
2 | 15—lb —V | November 23, 1894 | 190 -9937 | 0.63 6,763 6,704 
3 15-1 —H_ | December 9,1896/ 180 .9838 1.62 7,249 7,887 
a. eee e 14, 1894 265 .9922 0.78 7,318 7,360 
5 15-1 —G | November 9, 1896 180 -9894 1.06 7,476 7,535 
6 ow a 13,1895 | 180 9924 0.76 8,745 | 8,796 
7 | %—-1 —V » _ 26,1894} 240 9932 0.68 865 | 8,910 
8 | 385-1 —A December 17, 1894 | 180 -9917 0.83 9,771 9,832 
9 | 32 —F | January 21,1895/ 180 .9900 1.00 9,785 | 9,855 
10 35-1 —V December 7, 1894 | 140 -9937 0.63 10,284 10,332 
11 | 85-2 —E Januar 16, 1895 | 180 -9932 0.68 10,324 10,377 
12 | 45—1, —A | November 20, 1895 | 150 -9913 0.87 10,395 10,463 
13 | 385-2 —B_ | January 14,1895) 170 .9931 0.69 10,4138 10,467 
14 | 65—1 —A | November 25, 1895 | 120 .9878 1,22 10,691 | 10,788 
15 | 35-1 —H_ | December 18,1896| 160 9851 1.49 11, 11,214 
16 35—1 —G | November 20, 1896 | 170 -9886 1.14 11,226 11,322 
17 35—lp —G December 2, 1896 | 170 -9860 1.40 11,312 11,430 
18 | 25-2 —A October 25,1895 | 180 .9910 0.90 11,554 | 11,633 
19 | 65—1 —V December 18, 1895 | 120 -9912 0.88 11,624 | 11,700 
20 | 35—2»n —H February 10, 1897 | 160 -9880 1.20 11,634 | 11,737 
21 | 565—1 —H a 11, 1897 | 120 -9871 1.29 12,303 12,422 
22 | 65-1 —G November 23, 1896 120 -9869 1.31 12.426 12,548 
s: .|. 2a us , 1896 | 150 9908 0.94 13,670 | 13,766 
24 | 15-9 —H December 11, 1896 180 -9871 1.29 13,722 | 13,853 
25 | 35-2 —A * 19, 1894 189 -9894 1.06 18,735 | 13,843 
os 1] ae a 4, 1896 140 .9838 1.62 13,867 14,035 
27 15—9 —G November 12, 1896 1€0 -9871 1,29 13,869 14,002 
28 335-3 —H | December 14, 1896 120 -9873 1,27 13,995 14,128 
29 | 35-2 —G | November 13, 1896 160 -9856 1.44 14,725 | 4,884 
30 | 35-2 —H | December 16, 1896 120 -9866 1.34 14,771 14,932 
81 45—2 —A | November 18, 1895 140 .2876 1.24 14,926 | 15,065 
32 25--3 —A | ” 1, 1895 122.6 9&89 1.11 15,516 15,644 
33 | 35-2 —G | January 23, 1896 120 -9930 0.70 15,709 15,788 
34 | 5-2 —A November 22, 1895 68 -9887 1.13 16,773 16,903 
35 35-3 —A | ” 15, 1896 120 9889 111 | 17,883 18,032 
TABLE IV.—Power. 


The several tests represented in this Table are arranged in order of the rate of evaporation, No. 1 representing the test for 
which the rate is least, and No. 35 that for which it is greatest. 


























EQUIVALENT EVAPORATION FROM AND| . 
& . Ratep Horse-Power 34.5 Evapora- 
IDENTIFICATION OF TEST. ofp a ae = ope Seer TION Units, ASSUMING QUALITY OF 
3 Corum 16. STEAM AS SHOWN BY COLUMN 16. 
=_— & 3 es Sa SALEM, 4 aU ME st Es PE Ee, Sener een Ce 
2. x=) | Water Eva- | Water Eva- 
s& eg porated per | porated per Per Square | Per Square 
g = Laboratory Date of Test 28g Water per [Square Foot|Square Foot! Total. Foot of Foot of 
$¢ Designation. 4 ge Hour. - of Grate | of Heating Heating Grate 
Eg 55 Surface per | Surface per Surface. Surface. 
'@) a Hour. Hour. 
1 2 3 4 18 20 21 22 23 24 
1 15—1 —A | December 12,1894 | 240 6,659 | 386 5.48 193 -159 11.2 
2 15—1b —V November 23, 1894 190 6,763 392 5 57 196 -161 11.4 
8 15—1 --H December 9, 1£96 180 7,249 420 5.97 210 173 12.2 
4 25—-1 —A oo _ ° 14, 1804 255 7,318 424 6.03 212 175 12.3 
5 15-1 -—G November 9, 1896 180 7,476 433 6.16 217 179 12.6 
6 15-2 —A sR eN8 [°° tao 8,745 507 7.20 253 | .208 14.7 
7 25—1 -—V o 26, 1894 240 8,865 614 7.30 267 212 14.8 
8 35-1 —A December 17, 1894 180 9,771 £66 8.05 283 233 16.4 
9 385-2 —F January 21, 1895 180 9,785 567 8.06 284 234 16.4 
10 35—1 —V December 7, 1894 140 10,284 596 } 8.47 298 +245 17.3 
ll 385-2 —E Januar 16, 1895 180 10,324 698 | 8.51 299 -246 17.3 
12 45—1 —A November 20, 1895 150 10,395 603 8.56 301 -248 17.4 
13 35—2 —B Januar 14, 1895 170 10,413 604 8.57 302 -249 17.5 
14 55-1 —A November 25, 1895 120 10,691 619 8.80 310 255 17.9 
16 85-1 —H | December 18, 1896 160 11,090 643 9.13 821 +264 18.6 
16 35-1 —G November 20, 1896 170 11,226 650 9.24 325 268 18.8 
17 35—l»n —G December 2, 1896 170 11,312 655 9.31 828 -270 19.0 
18 25-2 —A October 25, 1895 180 11,554 669 9.51 335 276 19.4 
19 55—1 —V December 18, 1895 120 11,624 673 9.57 337 .278 19.5 
20 35—20 —H February 10, 1897 160 11,634 674 9.58 837 278 19.5 
21 55-1 —H 9 11, 120 12,303 713 10.18 857 294 20.7 
22 6—1 —G November 23, 1896 120 12,426 720 10.23 860 -296 20.9 
23 15-9 —A 99 6, 1896 150 13,670 792 11,25 396 326 22.9 
24 15-9 —H December 11, 1896 180 13,722 796 11.29 398 328 23.1 
25 85-2 —A ” > 180 13,735 796 11.31 398 328 23,1 
26 35—3 —G *” 4,1 140 13,867 804 11,42 402 331 23.3 
27 15-9 —G November 12, 1896 160 13,869 804 11.42 402 831 23.3 
28 35-3 —H December 14, 1896 120 13,995 $11 11,52 406 -334 23.5 
29 35-2 —G November 13, 1896 160 14,725 853 12,12 427 352 24.8 
80 35-2 —H December 16, 1896 120 14,771 856 12.16 428 -353 24.8 
8L 45-2 —A November 18, 1895 140 14,926 865 12.29 433 357 25.1 
82 25-3 —A ” 1, 1895 122.5 15,515 899 12.77 460 .870 26.1 
83 35-2 —C January 23, 1895 120 15,709 911 12.93 455 875 26.4 
34 55-2 —A / November 22, 1895 68 16,773 973 13.81 486 .400 28.2 
35 35-3 —A ts 15, 1895 120 17,883 1037 14.73 518 427 30.0 



































the cylinders. The tests show that this does not happen 
under constant conditions of running. When it occurs | 
it is probably the result of too high a water level or of a 
sudden demand upon the boiler. For example, if the 
throttle of a locomotive, which has been for some time 


inactive, is quickly opened, large volumes of steam bubbles | 


running, such as prevailed throughout the tests herein 
presented, the moisture passing the throttle is never 


great. 
If, as the writer believes, it is fair to conclude that varia- 


tions in moisture are due to incidental conditions, 


calorimeter were entirely disregarded, and all calculations 
on the assumption that the steam generated is dry 
and saturated. Results thus obtained should be some- 
what more consistent, one with another, than those cor- 
rected for moisture, and hence for general pu more 
satisfactory. In accord with this view, while none of the 
calorimeter work has been ignored in calculating results, 
many of the derived results have been carried out in 
duplicate. Thus the equivalent evaporation is first de- 
termined on the assumption that the steam has the 
prea shown by the calorimeter (column 18), and is also 
etermined on the assumption that all water delivered to 
the boiler is evaporated into dry and saturated steam 
(column 19). In accord with the usual practice, however, 
comparisons which follow are based on the corrected 
results (column 18). 

Power of Boiler (Table IV.).—The power developed by 
the boiler is proportional to the rate of evaporation 
(column 18). A few comparisons will serve to show 
something of the peculiar conditions under which the 
boiler of a locomotive performs its service. Thus the 
water evaporated per foot of grate surface ——_ 20) 
varies from less than 400 lb. to more than 1000 lb. per 
hour. These figures reflect well the intensity of the fur- 
nace action, which must provide for the combustion of 
sufficient fuel to produce such a result, Similarly the 
weight of water evaporated per —_ foot of heating 
surface (column 21) varies from 54 1b. to nearly 15 lb. per 
hour, the maximum rate beirg nearly the equivalent of a 
boiler horse-power for every 2 ft. of heating surface in 
the boiler. The total boiler horse-power (column 22), 
the horse- power per square foot of heating surface 
(column 23), and the horse-power per square foot of grate 
surface (column 26), are also of interest, especially for the 
higher power tests. 

Coal and Combustible (Table V.).—Attention has been 
called to the very large amount of water evaporated by 
the boiler tested. It follows that a correspondingly large 
amount of fuel is needed to bring about this evaporation. 
The record appears in Table V. é : 

The coal used for all tests was Indiana block, mined in 
the neighbourhood of Brazil. It burns to a white ash 
without clinkers, and is light and friable. These latter 
qualities prevent its giving maximum results in locomo- 
tive service, The composition of several representative 
samples proved to be as follows: 











ives L 2, 3. 4. 

Per cent. fixed carbon .. 49.06 | 51.84 51.09 | 51.59 
= volatile matter -., 40.29 | 39.00 | 88.93 | 38.87 

a combined moisture.. 3.15 3.62 | 2385 3.44 
ash oe 691 | 6.54} 7.68] 6.10 
100.00 | 100.00 | 100.00 | 100.00 


In each test the coal was weighed—a barrowful at a 
time—as it was dumped at the feet of the firemen. A 
sample of from 60 lb. to 100 1b. was put into a large gal- 
vanised iron pan, and air-dried. From results thus ob- 
tained, the total weight of coal fired was corrected for 
accidental moisture, giving results which appear in 
column 27. As the was stored under roof, the cor- 
rection was always small. : 

The total weight of dry coal fired, as given for the 
several tests (column 27) contains two variables—the 
length of the test and the rate of combustion. The values 
given as dry coal fired per hour (column 30) eliminate the 
first variable, and supply a true basis from which to com- 

e the rates of combustion incident to the several tests. 
t will be seen that the amount of coal) fired per hour is 
between the limits of 729 lb. and 3133 lb. Five tests 
have a rate of less than 4 ton per hour, and twelve have 
a greater rate than 1 ton per hour. The rate per square 
foot of age per hour (column 32) ranges from 49 to 182, 
values the significance of which appears when it is con- 
sidered that in naval service, under forced draught, the 
rate seldom exceeds 60 lb. per hour. The coal burned 
per foot of ery | surface per hour (column 33) varies 
from .7 Ib. to 2.6 lb. 

The amount of refuse caught in the ashpan (column 28) 
is an item of no great importance in the case of locomo- 
tive boilers, since a large amount of non-combustible 
material which would, under the conditions of stationary 
practice, lodge in the ashpan, is, in locomotive service, 
thrown out at the top of the stack. The proportion of 
the whole amount of ash contained by the fuel which 
appears in the ashpan depends upon the force of the 
draught, or, in other words, upon the rate of power at 
which the boiler is worked. Ib is greatest when the rate of 
combustion is least. When the engine is worked at very 
high power, the amount of refuse in the ashpan—with the 
light fuel employed in the tests under consideration—is 
almost negligible. 

In stationary practice the total combustible (column 29) 
is obtained by subtracting the weight of refuse from the 
weight of coal. For reasons already explained, such a 
process gives no useful result when applied to the tests 
of locomotive practice. For the ee purpose, there- 
fore, resort has been had to the chemical analysis of the 
fuel, which shows about one-tenth the weight of the dry 
coal to be.non-combustible. The total combustible is, 
therefore, assumed to equal nine-tenths of the weight of 
dry . Thecombustible per hour on this basis is 
shown in column 31. 

Thermal Units (Table VI.).—The thermal units im- 
parted to each pound of water passing the boiler, or 


Q=art+a-% 


is given in column 33. The rate at which heat is trans- 
erred, as indicated by the thermal units absorbed by the 





ly 
no serious mistake weatd bs made if the indications of the 


water of the boiler each minute, is given in column 34, 
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interest to see that in test No. 35 the 

ximately 288,000 thermal units 
elivered heat sufficient to raise the 
1 deg. every minute. 
ice, baving more 


while the thermal units absorbed per pound of d 
burned are given in column 35, and per pound 


bustible in column 36. 
been made to express 


No attempt has beet 
terms the thermal efficiency of the boiler. 


coal | example, it is of 
iler transm: 


com- itted a 

minute. That it 
in numerical | temperature of 144 tons of water 
The determi- | As many locomotives are pow in service, 


TABLE V.—Coat AND ComBUSTION. 


The several tests represented in this Table are arranged in order of the rate of tion, No. 1 representing 



























































the test for which the rate is least, and No. 35 that for which it is greatest. 
, IDENTIFICATION OF Test. | & | Fue, : InpianA Brazit. BLOCK Coau. ~ POUNDS. | RATE OF COMBUSTION. 
4 
a Se ere ee te ee Ae 
© ~ | | Dry Coal | Dry Coal 
3s Lmaecd ’ Total Total- | Dry Coal | Combus- | Fired per -Fired = 
4 Laboratory Date of Test Ss 3 Total Dry | . Refuse Combus-| Fired |tible Fired Square Foot|Square Foot 
Fe £ Designation. ‘ a3 Coal Fired. |Caught in tible by per r | of Grate | of Heating 
a5 Sa Ashpan. | Analysis. Hour. Hour. | Surface per Surface per 
5A 5A ' | Hour. Hour. 
4 2 8 | 4 27 | 28 29 o.| 2 | 38 33 
ae ee a Le TO’ OP Ee —— —_——— — -_—— 
1 |15—1 —A December 12, 1894 | 240 3399 292 8059 850 765 49.3 -700 
2 | 15—le —V November 23, 1894 | 190 2577 261 2319 814 732 «| | 47.2 .670 
3 15—1 —H December . 9, 1896 | 180 | + 2875 249 2138 792 713 45.9 652 
4 | 2-1 —A ” 14, 1804 | 255 | 93 3478 909 gig | 525 -748 
6 | 16—1 —G November 9, 1&96 | 180 2678 262 2410 893 | 803 61.8 735 
6 15-2 —A ” 3, 1 | 180 | 3297 258 2967 1099 98) 63.7 -905 
7 2-1 —V ” 26, 1894 | 240 CO 4460 $20 4014 1115 1003 64.6 918 
g | 8—1 —A December 17, 1894 | 180 | 8785 299 3106 1262 1135 73.1 1.088 
9 | 35-2 —F January 21, 1895 | 180 | 3859 295 3473 1286 1158 74.6 1.059 
10 .| 85-1 —V December 7, 1894 | 140 8180 272 2862 1363 1227 78.9 1,122 
li | 3—2 —E Janual 16,1895 | 1:0 | 4107 353 3696 1369 1232 79.3 1.127 
12 45-1 —A November 20, 1895 | 150 | 3272 $31 2045 1309 1178 | 76.9 1.078 
13 | 35-2 —B Januai 14, 1895 | 170 =| 4370 461 3933 1642 1388 89.4 1270 
14 | 5-1 —A November 25, 1895 | 120 220 2682 1490 1841 | 86.4 1.227 
15 | 35-1 —H December 18, 1296 | 160 4152 320 | 3737 1657 1401 | 90.3 1.283 
16 35-1 —G November 20, 1896 | 170 | 4288 342 | 3859 1513 1362 | 87.7 1.246 
17 $5--l» —G December 2, 1 170 4150 380 3735 1465 1318 84.9 1.206 
18 | 2-2 —A October . 25, 1895 | 180 4826 25 4343 1609 1448 CO 93.3 1.324 
19 55-1 —V December 18, 1895 | 120 3330 239 2997 1665 1478 96.5 1.371 
20 85-—-20 —H February 10, 189 160 4321 332 3889 1620 1458 93.9 1.334 
21 55—1 -—H February 11, 1897 | 120 $203 © 214 2883 1602 1441 928 1.819 
22 65—1 —G November 23, 1 120 8769 241 3392 1885 1696 | 109.2 1.552 
23 15-9 —A ~~ 150 * 6014 265 4513 2006 1805 116.3 1.651 
24 15-9 —H December 11, 1896 | 180 6363 344 5727 2121 1909 123.0 1.748 
25 | 36—2 —A ” 19, 1894 | 180 5933 258 5339 1978 1780 114.6 1.628 
26 35-3 —G ao: wie 1896 | 140 4708 365 4237 2018 1816 117.0 1.662 
27 15-9 -—G November 12, 1896 160 | 6487 854 4938 2058 1852 199.3 1.694 
28 35-8 —H December 14, 1896 120 4248 346 3823 2124 1912 123.2 1.749 
99 | 35-2 —G November 13, 1896 160- | 6183 363 5565 2319 208s7 | 1344 1,209 
30 35—2 —H December 16, 1896 | 120 4250 297 3823 2125 1912 123.2 1.750 
31 45-2 —A November 18, 1895 | 140 5720 243 6148 2452 2206 142.1 2.019 
32 5-3 —A ” , 189 } 122.5 4684 91 4216 2294 2065 | 133.0 1.889 
33 | 35-2 —C | January 23, 1895 | 120 | 5356 384 4820 2678 2410 | 155.3 2.205 
34 | 55-2 —A November 22, 1895 | 68 2695 205 2643 2695 2378 153.2 2.176 
35 | 35-3 —A ” 15, 1895 120 | 266 298 5639 3133 2819 | 1816 2.158 














TABLE VI.—THERmaL UNITS. 


The several tests represented in this Table are arranged in order of the rate of evaporation, 
which the rate is least, and No. 85 that for which it is greatest. 


No. 1 representing the test for 























—— oa 


IDENTIFICATION OF TEST. | British THERMAL Units. ASSUMING STEAM TO HAVE 


THE QUALITY AS SHOWN BY CotuMnN 16. 









































Duration 
——— —_——— : : es ——- 
nutes. | Per Pound Per Pound | Per Pound 

Consecutive Laboratory Date of Test. of Steam | 20t®! Per | ct Dry of Com- 

Number. | Designation. | Generated Minute. | - Coal bustible. 

Fees | 3 Sh We : 

“eK 2 8 4 33 34 35 36 

1 15-1 —A December 12, 1894 240 1164.1 107,194 7569 8410 
2 | 15—lp —V November 23, 1894 | 190 1162.6 108,858 8026 8918 
3 35-1 —H December 9, 1896 180 | 1152.4 | 116,668 8842 9823 
: a ae 14, 1806 | 255 1160.0 | 117,798 7774 8638 
pais 15-1 —@ November 9,1896 | 180 1158.6 120,340 8088 8988 
; 18 —A = i = 1160.2 140,778 7686 8541 
° 25—1. —V » 96,1804 | 40 1161.8 142688" | 7678 8581 
8 35-1 —A December 17, 1894 | 180 1161.7 157,268 7479 8310 
9 35-2 —F Januar 21, 1895 | 180 1165.1 157,502 7348 8163 
10 35-1 —V December 7, 1894 140 1164.7 165,546 7 8098 
ll 35-2 —E Janua 16, 1895 180 1164.1 166,188 7 8093 
12 45-1 —A November 20, 1895 150 1158.1 167,336 7671 8523 
13 $5—2 —B Januar: 14, 1895 170 1160.5 167,624 6521 7245 
14 oa A November 25, 1895 120 1154.7 172,079 6729 7699 
15 35—1 —H December 18,1896 | 160 1155.8 178,516 79 7643 
16 3$5—1 —G November 20,'1896 | 170 1156.5 180,706 7164 7961 
7 35—1, —G December 2, 1896 170 1157.4 182,072 7458 8287 
18 25-2 —A October 25,1895 | 180 1158.2 185,994 6937 7709 
19 65—1 --V December 18, 1895 120 1156.8 187,109 6743 7492 
20 35—2> —H February 10, 1897 160 1160.0 187, 6934 7704 
1 55—1 —H February 11, 1897 120 1158.5 198,046 7419 8243 
22 65-1 -—G November 23, 1896 120 1156.1 200,015 7076 
23 15-9 —A » 6, 1896 150 1157.2 220,088 7314 
24 15-9 —U December 11, 1896 180 1156.6 : 6248 6042 
95 35-2 —A n > 180 1159.3 221,072 6707 7452 
4 35-3 —G ue 4, 1896 140 1164.8 223'208 6637 7375 
97 15-9 —G November 12, 1896 160 1157.0 223,243 6510 7234 
98 33—3 —H December 14, 1896 120 1156.9 295,266 7071 
29 35-2 —G November 13, 1896 160 1154 6 937,025 6134 6815 
30 35-2 —H December 16, 1896 120 1153.5 237,746 6713 7459 
31 45-2 —A November 18, 1895 140 1185.9 240,262 5881 6534 
32 35-3 —A 2 1, 1895 212.5 1158.8 249,748 6531 7256 
38 35-2 —C Janua' 23, 1895 120 1166.7 252,873 5666 6296 
34 55-2 —A November 22, 1895. 68 1153.9 269, 6130 6812 
35 35-8 —A 15, 1898 120 1156.3 287,871 5513 6126 














power of the one tested, it may be said 
hat the modern locomotive is capable of delivering suffi- 
cient heat to raise 300 tons of water 1 deg. in temperature 


each minute. 
(To be continued.) 


nation of such a value depends upon the heating value of | than double the 
the fuel, which is uot known in precise terms. It is| that 
probably nob far from 13,000 thermal units per nd 
of dry coal. Comparing this value with the num r of 
thermal units en up by the water of the boiler 
for each pound of coal burned (column 35), an approxi- 
ae of the thermal efficiency of the boiler may 
While the facts presented b this Table are especially 
for the convenience of those w may desire to compare 
the performance of the boiler tested with data from other 





BarrrisH Coal IN Germaxy.—The imports of British 
coal into Germany in the first two months of this year were 
497,728 tons. The corres imports in the corre- 
sponding _ of 1901 were 474,106 tons; and in the 
correspon: period of 1900, 559,013 tons. 


boilers, they are not without interest in themselves. For 





LAUNCHES AND TRIAL TRIPS. 

tho shipbuilding, yard of, Messrs. yee Hera “ana Go. 
e o! ani 5 

Limited, Whitench, a steel four-masted barque named 

Schurbek; of about~ 4000 tons ‘carrying capacity, for 

Mexsrs. Knohr and Burchard, Hamburg. 


A new steel twin screw peemenes mail, and ca 
steamer, the Skobeleff, has - ub through her ‘riels 
Maplin Sands and in thé North Sea. . The veseel 
has been built by the John Cockerill Comp . of Hoboken, 
Belgium, for the Russian Caucase and Mercury Company, 
for trading on the Caspian Ben. ane on arrival 
Petersburg she will through th » Canal 
thence down -the-Volga-to-her Arading. stants — She -is 
230 ft. long, 28 ft. beam, and 16 ft. dept moulded, and is 
fitted with two sets of independent triple-expansion en. 
gines, working at 170 Ib. pressure, driving manganese 


bronze propellers. ~ The’ main engines have cylinders 
16 in., 24 ip., and 37 in. in diameter respectively, and 


There is an independent condenser and 
a centrifugal circulating pump driven by a, Guyot’s 
patent com und silent engine, made by. rs. J. 
Smith and , of Carshalton, fitted in connection with 
each set of engines. The —ae are independent 
i h float tanks, and made by the Worthington 
Beyond this there are independent driven 
“~— and liquid-fuel pumps. The steam is 
by the use of naphtha (a Baku petroleum 

i and burnt through special 
e are three main boilers with three 
corrugated furnaces 10 ‘each, fitted- with ‘Serye tubes 
The sleeping-cabins for 20 first-class 
rs are arraD) under the bridge deck and the 
dining-saloon is placed on the bridge deck, handsomely de- 
corated, with po’ ished woods, piano, and sofas and gettees 
being in green morocco leather. The poop is fitted up for 
carrying 40 second-class passengers, and -beyond this 
there is accommodation for 50 third-claes passengers in 
*sween decks forward. The vessel carries 450 tons cargo 
on 11 ft. degaghhs including bunker capacity for 130 tons of 
naphtha. W. 1¢ Maplin Sands last week, on 


25 in. stroke. 


en tried on 
a mean of four runs, she attained aspeed of 15 knots, which 





was thereafter kept up continuously for 12 hours without 





stop. In the boilers 170:lb. pressure was maintained at a 
constant level during the whole length of the trial. 


On Wednesda , the 30th ulb., the 
Dee, built by Messrs. Craig, Taylor, 
on-Tees, to the order of the Royal Mail Steam Packet 
Co., London, proceeded to sea for her loaded trial. The 
dimensions of the vessel are: 292 ft. by 38 ft. 3 in. by 
92 ft. 7 in. | The engines, which have been constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, have cylinders 23 in., 37 in. and 
61 in. in diameter by 42 in. stroke, and two large boilers 
working at 160 lb, pressure ; and during a run of six 
hours she maintained an average speed of 11.4 knots, 
being close upon 14 knots in excess of that guaranteed, 
while on the measured mile, where she did four runs, over 
12 knots were obtained. 


steel screw steamer 
and Co., Stockton- 





Roya. InstrTUTION.—The annual meeting of the mem- 
bers of the Royal Institution was held on Thursday 
afternoon, May 1, Sir James Crichton-Browne in the 
chair. The annual report of the committee of visitors for 
the year 1901, testifying to the continued prosperity and 
efficient —e of the Institution, was read and 
adopted, and the report on the Davy-Faraday Research 
Laboratory of the Royal Institution, which accompanied 
it, was also read. Forty-four new members were elected 
in 1901. —— lectures and seventeen evening dis- 

elivered in 1901. The books and pamphlets 
presented in 1901 amounted to about 253 volumes, 
making, with 722 volumes (includin periodicals bound} 
purchased by the managers, & total of 975 volumes add 
to the library in the year. Thanks were voted to the 
president, treasurer, and the honorary secretary, 
committees of man and visitors, and to the pro- 
fessors, for their valuable’ services to the Institution 
during the past, year. : The following gentlemen were 
unanimously elected as‘officers for the ensuing year: 
President, the Duke of Northumberland ; treasurer, Sir 
James Crichton-Browne; secretary, Sir William Crookes ; 
managers : the Right Hon. Lord ‘Alverstone, Sir ‘James 
Blyth, Bart., Sir; rederick Bramwell, Bart., Dr. Thomas 
Bozzard, Dr. Donald : Hood, Sir Francis Lakin 





F g, Mr. 
George Matthey, Dr. Ludwig Mond, Dr. Hugo Muller, Mr. 
Edward Pollock, Sir Owen haberte, Sir Fekx Semon, the 
Right Hon. Sir James Stirling, Mr. John I. Thornycroft, 
and Mr. James Wimshurst; visitors :- Dr. Henry E. 
Armstrong, Dr. Charles Edward Beevor, Mr, John B. 
Broun-Morison, Mr. Francis Elgar, Mr. Francis 

Dr. Dundas Grant, Lord Greenock, Mr. Maures Horner, 
Sir Henry Irving, Mr. Wilson Noble, Mr. W. R. Pidgeon, 
Mr. Arthur Rigg, Mr. W. 8. Squire, ‘Mr. Harold Swithin- 
bank, and Mr. harles Wightman. A general monthly 
meeting of the members of the Royal Institution was 
held on the afternoon of the 5th inst., the Duke of 
Northumberland, president, in the chair. Dr.. red 
Hillier, Mr. Sydney Lupton, Mr. Carl F. von Siemens, 
and ©. F. von Siemens were elected members. 
thanks of the members were returned to Sir 
omas G.O.B., K.C.M.G., for a donation of 
bi. 5a. to the fund for the promotion of experimental re- 
search at low temperatures. chairman announced 
that His soe yx —_ eg be tne Hl 
vice- ents for ensuing year: The on. 
Lord ‘Alverstone, Sir Frederick Bramwell, Dr. Donald 
Hood, Mr. George Matthey, Dr. Ludwig Mond, the 
Right Hon. Sir James Stirling, Sir James Crichton- 








Browne, and Sir William Crookes. 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compizzep By W. LLOYD WISE. 


ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 

in each Sines UMS tne Gre cumilonsd, the Apouation % 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be ined at the Patent O Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform — of 8d. 

The date of advertisement of the a of a@ Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 

ive notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


4274. J. Scott, Duddingston, Midlothian, Rotary 
Cultivators. (3 Figs.] February 28, 1901.—This invention 
relates to rotary cultivators of the kind described in the Specifi- 
cation of British Letters Patent No. 29,997, of 1897, and in which 
the operating mechanism and cutters are carried by a motor 
vehicle, and it has for its object to provide cutters of improved 
construction and better adapted to turn up the soil. In one 
modification the a cultivating tool or cutter is composed 
of an open helix or helical blade made as a spring, but of great 
strength and rigidty, and having a sharp peripheral cutting edge 
adapted to readily enterand cut through thesoil. The helical cutter 





(9274) 


is placed transversely or at an inclination to the line of forward 
movement of the motor cultivator, and is mounted on a disc or 
pinion at either end by means of which it is driven by gearing from 
the motor shaft. In another modification the helical cutter, in lieu 
of being open centrally, is formed either with a central core or with 
the convolutions of the helical blade themselves forming the core. 
Ia either case two or more such helical cutters may be employed 
and placed either in line transversely or one behind or partly be- 
hind another, or the helical cutters may be arranged to operate 
vertically or at such an inclination that the ends instead of the 
periphery enter the ground. (Accepted March 5, 1902.) 


4275. J. Scott, Duddingston, Midlothian. Rotary 
Ploughs. [4 Figs.] February 28, 1901.—The ploughing tool 
according to this invention in one form is composed of a cutting 
disc secured upon a rotating shaft, and having at one side of the 
disc a helical blade. The shaft which is driven from the motor 
mechanism or running gear is carried in a bearing or bearings at 
the rear of the plough so as to extend transversely of the direc- 
tion of travel with the disc (whose periphery is sharp and enters 
the ground) serving as a coulter or guide, whilst the lower edges 
of the helical blade also enter the ground and by their rotation 
turn over the land as they travel forward with the vehicle. The 


motor cultivator may be furnished with several such shafts with 


Fig 1 


Fig.2. 











discs and helical blades, or a single shaft may be provided and 
fitted with two or more discs and helical blades. In another 
modification the disc or discs is or are each formed with a 
number of radial or curved and inclined blades disposed around 
the axis of rotation and sloping from the face of each disc so as 
to turn over the soil. Ina further modification the helical blade 
upon the shaft is replaced by a series of discs set at a skew or 
nclination to the rotating shaft to which they areattached, so as 
to be driven thereby. In each case the helical or other blades or 
discs may be driven from the motor at a higher speed than that 
due to the forward motion of the apparatus and in a direction 
4 ee to that of the carrying wheels. (Accepted March 5, 


ELECTRICAL APPARATUS. 


5038, Sir H. C. Mance and the Nernst Electric Light, 
Limited, Nernst Lamps. March 9, 1901.—This invention has 
reference to the attachment of Nernst rods to their platinum 
conducting supports. Ins of making two tacts only on 
the rod, two or more are provided at each end thereof, but at 
diff positi th hus One wire may be twisted or 
wound round the rod and carried off sideways. A little further 
along, on the same end of the rod, a second wire is attached in the 
same way. The two wires are twisted together at a small distance 
from the rod or are connected together by a wire. (Accepted 
March 12, 1902.) 


6161. Siemens Brothers and Co., Limited, and 
Lydall, London. Controllers. [3 Figs.) March 23, 1901 
—According to this invention the potential of an alternating 
current is varied “by bringing into circuit a less or greater 
number of windings of the secondary coil of a transformer sup- 
plying current,” snd with or without the conjoint series use of 
an inductance. According to the second claim the inductance 
may be in ‘‘ combination with the controlling switch.” The scope 
of the invention is limited in the claims to toe use of such appa- 
ratus in connection with single-phase alternating-current motors. 
There is claimed the method of. controlling such motors by 
such means, (Accepted March 12, 1902 ) 


Cc. Garrard and the Nernst Electric Light, 
Limited, Nernst Lamps. (2 Figs.) March 9, 1901.—The 
rods or glow-bodies in the Nernst lamps have been heretofore sup- 
ported by the electrical conductors, which are thin, flexible, and 








* 


come difficulties attendant on this form of construction accord- 
ing to this invention the rod is carried through the platinum 
connections and to such a distance beyond it that the end which 
remains cool can be attached to a support, so that strain is 


Fig 1. 
KA. 


L 


[a 2. 




















taken from the leading-in wires. This arrangement also tends to 
keep the joints or mountings cool. A similar arrangement is 
adopted to support the heaters. They are comparatively heavy, 
and it is stated that by taking the strain off the eontact they are 

dered more durable. (Accepted March 12, 1902.) 


6862. S. H. Holdev, Birmingham. Metering Elec- 
tricity. (1 Fig.) April 2, 1901.—In order that unidirectional 
current may be charged for at two different prices per unit—for 
example, in cases where a higher rate is to obtain during the 
period of maximum load—according to this invention during pre- 
ferably the shorter of the two periods the continuous current nor- 
mally supplied is caused assume to some extent a pulsating 
characteristic and metering means are provided which differen- 
tiate between the two kinds of currents in the required manner. 
It is proposed that the pulsating portion of the current be added 


a 
Stina as 























(6662.) 








to the continuous current to make up for feeder losses at the 
time of heavy load. Should continuous-current apparatus be 
employed on the circuits and of a kind which would be 
detrimentally affected by the pulsating variation of potential, 
these pulsations may be minimised in the circuit of such 
apparatus by the use of choking coils. In order that the 
desired pulsations of current may be provided the continuous- 
current feeders may include the secondaries of transformers 
similar to those used for producing alternating currents. 
(Accepted March 19, 1902.) 


5589. A. Muirhead, Shortlands, Kent. Cable Tele- 
graphy. [16 Figs.) March 16, 1901.—Cable transmitters and 
retransmitters according to this invention are made to send 
positive or negative impulses varying in duration instead of in 
number in those cases in which heretofore a series of impulses in 
one direction has constituted a part or the whole of a signal. 
The battery current is preferably applied to the cable, and curbing 
devices are used only in connection with the receiving apparatus. 











In a retransmission system shunts may be-combined with the 
sending and receiving circuits of the cables, so that a complete 
conductive circuit is formed through these and the cable and 
from earth to earth. A signal received perfectly, as Fig. 1, or 
rapidly, as Fig. 2 (this latter being unsuitable for retransmission), 
when transmitted by means according to this invention can 
recorded, as Fig. 3, or if received in a simple retransmitter ma 
serve to produce a new series of impulses which would be recorded, 
as Fig. 3. (Accepted March 19, 1902.) 


5154. H. A. Cutler, Cork. Water-Level Indicator. 
{6 Figs.) March 11, 1901.—This transmitter, for use with appa- 
ratus for indicating or recording the level of water or other 
liquids, comprises a wheel adapted to be rotated by a float sup- 
ported by the liquid contact devices arranged on opposite sides of 
and above the wheel axis, one or more arms pivoted to the wheel 
at like distances from its axis, and adapted when the wheel is 
rotated in either direction to be carried upwardly by distance- 
pieces secured to the wheel, and, after passing the highest point, 
to fall over, turning on their pivots, so that their outer ends de- 
scribe a curve, part of which is farther from the wheel centre than 
are the ends of the arms when resting upon the distance-pieces, 
the arrangement being such that, in being raised, the arms clear 
one contact device, but in falling actuate another, the contact 
which is actuated depending on the direction of rotation of the 
wheel, and serving for communicatiog to the line and to the 
distant polarised step-by-step receiver momentary electrical 
impulses, differing in direction according as the water level is 








of platinum, and that become soft and weak after heating. To over- 





without supervision in connection with any ** positi n 
telegraph” receiver for indicating or recording a succession 




















i} 54) 

comparatively slow changes of position (for example, water level) 

1902) to reversal in direction at any time. (Accepted March 19, 
2. 


26,138. The British Thomson-Houston Company 
Limited, London. Nernst Lamps, [2 Figs.) January 20, 
1902.—This invention, which according to the title relates to 
** pyro-electric” lamps, provides that glow-bodies of lamps of the 
Nernst type be connected to their attached conductors with an 
overlaying body of magnetite preferably sprinkled on the bound- 
on wire as dust and fused thereon by means of a small electric 
arc. It is stated that magnetite is ‘‘ conductive at all the tempe- 
ratures,” and that it withstands the heat satisfactorily. (Accepted 
March 5, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

4828. E. A. Le Sueur, Ottawa, Canada. Separat- 
ing Gases, [5 Figs.) March 7, 1901.—This invention has re- 
ference to the refrigeration method of se) ting air into parts 
ae more and less rich in ee a than the atmosphere, 
and according thereto compressed air is passed through and 
cooled in one part of a counter-current heat-interchange device 
at the blow-off point of which the air not liquefied is 
through a motor, preferably a turbine, in order that it may be 
deprived of as much of iis heat energy as possible. Moisture is 
preferably extracted from the air by passing the air through an 
ion) which lowers its pressure but little. (Accepted March 12, 
1902. 


7181. A. Kitson, London. Vapour-Burning Appa- 
ratus. [4 Figs.) April 4, 1901.—In order to provide facilities 
for cleaning the outlets of vaporising tubes in vapour-burning 
apparatus, according to this invention apparatus adapted to 
act from the interior of the outlet outwards, so as to expel the 
dirt, comprises a rod that extends through a stutfiog-box secured 

















to the wall of the tube at a point diametrically opposite to the 
outlet of the tube, close to which is located one end of the rod 
adapted to enter the outlet and to force dirt out therefrom, the 
opposite end of the rod which projects out through the stuffing- 
box being adapted to enable the rod to be moved into the outlet 
in opposition to spring force whereby it is normally kept clear cf 
the outlet. (Accepted March 19, 1902.) 


GUNS AND EXPLOSIVES. 


11,425. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany). Brakes for Ordnance. [5 Figs.] June 4, 1901. 
—In this fluid-pressure brake for ordnance, of the hind in which 
the return movement is checked and controlled by liquid passing 
between the piston and the cylinder wall, and wherein flap-valve 
controlling devices are employed, and as deacribed in the Specifica- 
tion of British Patent No. 14,262, 1900 ; according to this invention 
the arrangement is such that the throttle valves durirg the return 
movement are positively guided so that they at first remain out 
of engagement with the grooves through which the liquid passes 




















and only gradually enter them during the later part of the move- 
ment of the piston, for the purpose of gradually decreasing the 
area of the said F aaocneg In one arrangement the grooves through 
which the liquid passes consist of a narrow and a broader portion, 
the former lying next that end of the cylinder through which the 
piston passes on the first portion of the return motion, and 
gradually merging into the wider portion, the breadth of the 
throttle valves enepenens to that of the broad portion of the 
n 





ng or falling. The transmitter is particularly adapted for use 


grooves, so that during the first pores of the return motion 
the valves pass along the edges of the sma!! portion of the grooves 
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without entering them, but gradually enter the grooves as they 
pass over the transition point. (Accepted March 12, 1902.) 


4171. H. W. Holland and T. Woodward, London. 
Small Arms and Punt-Guns (9 Figs.) February 27, 
1901.—In guos of the ‘‘drop-down” hammerless type, and in 
order to render easier the opening of the gun and the loadiog and 
unloading thereof, according to this invention the pins of the 
striker are prevented from remaining in the indented caps of the 
cartridges, and in one class of gun—.e., punt-guns—certain other 
improvements are effected. In double-barrel guns and rifles 
having a slide for operating the tumblers or hammers, the said 
slide is fitted into a slot cut in the back of the action, and is 
moved by means of a stud upon the lower end of the lever boss, 
and has lugs adapted to engage with the tumbler upon its right 
and left hand sides respectively. The action is as follows: when 
the gun is opened by turning the lever, the stud upon its lower 





end draws back the slide by engaging in a slot therein, as shown 
in Figs. 3and 4; theslide is thus moved back in the position shown 
in Fig. 2, carrying with it the tumbler. The strikers (shown by 
dotted lines) are thus left free to be moved back out of the caps of 
the cartridges. The gun or rifle can then be opened with ease. 
The breech-block of a punt-gun (as shown in Figs. 7, 8, and 9) 
has a thread cut upon its rearend. The hinged flap works upon 
a pivot, and is shown raised in Figs. 8 and 9 for the insertion or 
removal of the cartridge. Fig. 9 shows the manner in which the 
recessed groove is formed for holding the head of the cartridge ; 
when the flap is closed down the left-hand end of the breech- 
biock forms a true cylinder, which can be readily pushed into the 
barrel of the gun. The breech end of the barrel (not shown) is 
screwed to receive the rear or right-hand end of the breech-block 
which is pushed into the barrel with its cartridge, and screwed 
home. The walls of the barrel support the flap under the force of 
the explosion. (Accepted March 5, 1902.) 

25,797. G. Hoyos, Fiume, H . Torpedo-Sub- 
marine Launching Apparatus. (3 figs.) December 17, 
1901.—A ‘* broadside” apparatus for discharging torpedoes ac- 
cording to this invention comprises a protective shield, open at the 
top and back, and consisting of a horizontal plate on which is set 
an Se py Aber age wall, with sluices for opening, and behind 
which the torpedo rests while the shield is being pushed out into 





(28,797) 


the track of dead water formed by the front wall, and is pro- 
tected by and drawn along after the shield in order that after 
the opening of thedoors it may at one operation be exposed along 


its whole length to the re of the water, and so be freed 
from the shield without deflection. In one form ofthe apparatus 
the door for inserting the torpedo into the box and shield is 
placed at the top of the box. (Accepted March 5, 1902.) 
9517. Sir W. G. Whitworth, and Co., 
Limi and Sir Andrew Noble, Newcastle-on- 
e. Automatic Guns. [8 Figs.) May 7, 1901.—Quick- 
firing guns of size accordiny to this invention are provided 
with automatic breech-working and loading apparatus, the car- 
tridges being transferred to the gun froma hopper. The cartridges 
are fed to the loading position by a carrier, from which they are 
introduced into the by an injector carried by a spring plunger 
moving on the training arm, which is bored for the purpose. As 
the gun recoils it draws back the injector, which is retained in the 
cocked position by a spring catch that is tripped at the proper 
time, asthe gun moves out, by an incline or lug on the guo, and 
the injector flies forward, striking the cartridge in the carrier and 
throwing it into the chamber. The carrier is borne by two 
parallel arms hinged to the training arm and swings down in a 
vertical plane from a position just beneath the hopper to one in 
which the cartridge is in place for being injected into the chamber. 
This movement is effected by a yoy oe t on the gun ng 
with a toe on one of the arms as the gun moves out, but 80 
arranged as to pass under the toe without operating it when the 
un recoils. After the cartridge has been placed in the gun, the 
ent with the toe and the er is re- 
position by a spring. Or in of the 
carrier swinging in a vertical plane, it may be carried by a sleeve 


on the training arm and rotated into loading position by a spring | invention is made in two sections mpepens above the furnace 
bolt on the gun acting on a cam face on the sleeve, while it is | and having between them a chamber with provision for inlet of air 
turned up again after loading by a torsion spring surrounding | to produce combustion of the gases passing —— it from the 


the training arm. Thespring bolt is moved out of the way when | furnace, the sections each comprisin: 
water chamber connected by water-tubes curved and arranged 


awe 

















g a steam chamber and a 

















or disposed relatively to the steam and water chambers, as de- 


fe Fy scribed and illustrated in the specification of British Letters 
NJ / Patent No. 22,222, of 1897. The steam chambers of the two sec- 
= E tions are connected by pipes conducting steam and water from 

x] / one to the other. (Accepted March 12, 1902.) 
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A. Forster, East Co 
(1 Fig.) Apri 


7984. J. S. White and Co., Limited, E. C. Carnt, and 
wes. Water-Tube Steam Boilers. 
1 12, 1901.—A water-tube boiler according to this 


invention, and designed with the object of occupying a minimum 


the gun recoils so as not to turn the carrier. The cartridges in | floor space, consists of two sections, each comprising a steam 
the hopper are retained in position and fed down one by one by | chamber and a water chamber connected by water tubes. The 


double catches operated by the movement of the carrier. If the 
injector and the spring bolt that moves the carrier down be re- 
moved, the loading mechanism will not act, and the gun can then 
be loaded by hand. (Accepted March 26, 1902.) 

8374. A. T. Dawson, the Hon. S. P. Bouverie, and 
G. T. Bu London, Gun-Mountings, [9 Figs.) 
April 23, 1901.—A gun-tripod mounting according to this inven- 
tion, and in order that the height of the mounting may be vari- 
able to suit the ‘‘cover” obtainable, and that the level of the 








‘* top carriage” may be adjustable, is made preferably with the 
fore legs movable in recessed sockets and with the rear leg com- 
owen telescoping portions. The levelling device comprises a 

racket having two axes of movement in planes at right angles to 
each other. The stand folds up for transport. (Accepted March 
12, 1902.) 

8463. Sir H. S. Maxim, London. Projectiles. 
(23 Figs.} April 24, 1901.—This invention relates chiefly to de- 
layed-action fuses of the Maxim type for use with shells contain- 
ing high explosives of a kind not readily detonated. In such 
fuses a comparatively large detonator must be used, and in order 

rd against explosion of the charge should this detonator 























to gua 

become ignited by the shock of the gun charge explosion this | sections are placed one over the other above the furnace, and 
said detonator has been placed in a tube projecting from the rear | have the ph chambers at one side or end of the furnace and 
of the shell and which would be harmlessly burst by such prema-| the water chambers at the opposite side or end, and between 


ture detonation of the fuse. According to this invention improved | them a chamber having air in 


ets, the steam and water spaces of 


means are provided for ay rig the detonator from sliding for- | the two sections being connected by pipes. (Accepted March 12, 
1902.) 


ward, before the shell is fired, into that part of its chamber in 
which is the pin for striking its cap, and which is within the body 
of high explosive. One such means is dependent on centrifugal 
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force, consequent on the rotation of the shell during its flight, to 
withdraw a sliding block from its normal tion across the deto- 
nator passage. Another arrangement provides a detonator having 
a very deep head, through which is a small perforation that can 
be entered by a slender firing pin but not large enough to permit 
the transmission of a dangerous shock should the detonator 
explode prematurely, the head being mechanically held (with the 
fuse to the rear of the bursting charge) by a device rupturable 
only on impact of the projectile. Other devices applicable to 
projectiles are described. (Accepted March 26, 1902.) 


MISCELLANEOUS. 
10,758. G.S. Ram and the Nernst Electric Light, 


Limited. Dissipating Heat. [1 Fig.) May 25, 1901.— 
According to this invention known means for dissipating heat— 
viz., projecting metallic fins—are added toa certain class of article 














(10,758) 


TEAM ENGINES. which is apt to become too hot—i.¢., the metallic cap of a Nernst 
. BOILERS, EVAPORATORS, &6. | tiny. In the final specification there is described and claimed a 





7983. J.S. White and E.C. Carn' 
an Ce, ted, t, and 


Limi 
ater-Tube Boiler. [1 Fig.)| lamp head and provid 





A. . East 
April 18, 1901.—The water-tube steam bojler according to this ' 26, 1902.) 


detachable ring or tube fitting closely on to the metal part of the 


ed with projecting fins. (Accepted March 
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THE ENGLISH ELEOTRO-METALLUR.- 
GICAL COMPANY, LIMITED. 

Tue works of this company, which form the 
subject of the present article, are situated at 
Hunslet, Leeds, on the site formerly occupied 
by the Elmore Works. It will be remembered 
by our readers that an English company was 
formed in 1889 to work the Elmore patents for 
the application of a burnishing tool to copper 
during the progress of electrolytic deposition. 
Subsidiary companies were also formed by the 
parent company. Most of these concerns, low- 


ever, came to grief, not through any inherent im- | 
practicability in the processes, but for financial | 


reasons. The value of the processes were, in fact, 
established by the success which attended the 
working of a sister company in France, under 
the direction of the late M. Secretan; this 
company is still continuing a very satisfactory 
business. 

In 1900 the shareholders of the English works 
resolved that it was necessary for them to acquire 
a large cash working capital, capable of supporting 
a large output. This step was successfully carried 
out, and the various properties of the old Elmore 
Company, including about 127 acres of freehold 
land adjoining the city of Leeds, were conveyed 
to the new company, the English Electro-Metal- | 
lurgical Company, Limited, free of all debt. | 
The new company thereupon raised a fresh work- 
ing capital of 200,000/.; this has enabled them 


depositing and one for power—and the lighting 
switchboard. 

The engines are supplied with steam at 140 Ib. per 
square inch, from seven Galloway 300 horse-power 
boilers, 32 ft. long and 8 ft. 6 in. in diameter, 
connected to a chimney 200 ft. high and 10 ft. 
inside diameter at top. 


They are fed by two 








to start on entirely fresh lines. 

The new works are shown on the plans, 
Figs. 1 and 2. They consist of boiler and 
economiser house, engine an dynamo station, 
copper - refining furnaces, depositing - room, 
draw-bench and machine room, &c.. These 
have been built and equipped on the pattern 
of the kindred works in France, above alluded 
to, and which have been in operation for some 
years past, at Dives, in Normandy. 

The various shops at present cover 17 acres ; 
they are connected both with the Leeds-Liver- 
pool Canal and with the Midland Railway. 

The engine-room is shown in Fig. 3, page 
648 ; it measures 215 ft. in length by 66 ft. 
in width, and contains: 

(a) The depositing set of engines, consisting 







































































in sulphuric acid and water baths, previous to 
being placed in the depositing tanks. 

The depositing department for the production of 
copper tubes and for the copper coating of rolls is 
illustrated in Fig. 4, page 648, reproduced from a 

hotograph. It forms a special building, 265 ft. 
oa and 200 ft. wide, with six bays ; it contains 216 
acid sulphate-depositing tanks, in 24 lines of nine 
tanks placed end to end, each bay covering four 
sets of nine baths each, connected in pairs side by 
side for the mechanical action. The plant is capable 
of a total weekly output of 75 tons. Two electric 
motors are placed one on each side of the de- 
positing room, in a special compartment ; these 
motors work alternately for driving an under- 
ground main shaft, placed underneath the front 
end of the sets of tanks. Link gearing, which 
starts from the main shaft, gives the rotary motion 
to the mandrels (cathodes) inside the tanks around 
which the copper tubes are deposited; the gearing 
insures also the backward ont awed travelling 
of the burnisher frame. 

For tubes up to 4 in. inside diameter the 
;mandrels are of brass; for those above 4 in. 
inside diameter the mandrels are of cast iron, 
| with a brass neck for taking in the current. The 
latter mandrels, previous to being used in the acid 
|sulphate depositing-tanks for the production of 
copper tubes, are treated in an alkaline electro- 
lytic bath, containing sheet copper anodes, in 
| which they are coated with a thin covering of 
‘copper. The alkaline bath is slightly heated in 
order to forward the depositing action. All the 

mandrels before being placed in the acid sul- 
phate depositing-tanks are carefully covered 
with blacklead, to facilitate the removal of the 
finished tube. 

When starting an operation, the pure copper 
anodes and the mandrels are placed in the 
tank, the mandrels rest at both ends on insu-° 
lated supports, and are nested alongside the 
anodes. Acid sulphate is then led into the 
tank by gravitation from five cylindrical reser- 
voirs built on the side of the depositing-room; 
the positive current is supplied through suit- 
able lead conductors to the copper anodes, the 
negative current being led to the mandrel 
through copper conductors and flexible brushes. 
The mandrels are made to revolve, and agate 








7238.A. 


of four paira of 250 horse-power Bollinckx cross- 
compound condensing Corliss engines. The high- 
pressure cylinder exhausts into a receiver placed 
underneath the engine-room ; the receiver supplies 
the necessary steam to the low-pressure cylinder, 
which exhausts into the condenser. Each pair of 
engines drives by belt transmission a 1700-kilowatt 
continuous-current Brown-Boveri dynamo, for de- 
positing. 

(b) The power set, formed of three pairs of 
400 horse-power Bollinckx cross-compound con- 
densing Corliss engines, similar in design to the 
above, each pair of which drives a Brown-Boveri 
dynamo of 400 horse-power of 525 volts and at 325 
revolutions. 

(c) The lighting set, which consists of two 
300 horse- power Willans’ high-speed engines, direct- 
coupled to Elwell-Parker dynamos. 

(d) The main switchboard, in two parts—one for 








Worthington feed-pumps. The feed-water is taken 
from the canal, but previous to being used in the 
boilers it runs through a pulsometer ‘‘ torrent ” 
filter. 

The boilers work in conjunction with seven 
economisers, located in a space between the boiler- 
house and the engine-room. All the steam pipes, 
valves, and connections are in duplicate. 

The copper used in the depositing process is 
supplied to the works in the shape of 96 per cent. 
Chili bars, or blister copper; this is treated for 
the removal of arsenic and other impurities, in 
three refining furnaces of 12 tons each. The re- 
fined copper is then cast into trough - shaped 
moulds, 13 ft. in length, for the production of the 
copper anodes. These are triangular in section, 
with slightly concave sides and vertices rounded 
off. The anodes, as obtained in the refining-shop, 


burnishers, held in wood supports and fitted to 
a frame placed transversely over the tank, travel 
automatically up and down the whole length of 
the tubes during the time the depositing opera- 
tion is in progress. The frame travels on paths 
on the sides of the tank, and is driven, as above 
mentioned, by gearing from the main shaft. The 
burnishing gives the tubes a uniform density and a 
perfectly smooth surface. 

The works can manufacture tubes up to 4 ft. in 
diameter and 13 ft. in length, though  ccamaens 
there is no limit to the size. One of the current 
sizes is 12 ft. by 2} in. outside diameter by about 
8 W.G. in thickness. 

At the end of each operation, and previous to 
removing the mandrels with the complete tubes 
from the tank, a plug is raised from the latter, and 
the liquor flows by gravitation to three cisterns, 





are of practically pure copper. They are cleaned | 





built below the floor level of the depositing-rcom, 
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and in which the sediment, containing gold and | 
silver, has time to settle down. These cisterns | 
have a capacity of 12,360 cubic feet. The liquor is | 
pumped up from the third cistern to the large 
cylindrical reservoirs above referred to, where it is | 


treated for further use in the depositing-tanks. 


The depositing process being carried out with | 


Tensite Tests or Copper Tugs, JAN. 30, 1902. 
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FRACTURED | 























} | ORIGINAL : 
T. st | _— Descrip- | Divensions. | Dimensions. | beret 
=A | - | 
No. | Speci- tion. oo 3 | Gauge 
— Size. | Area.| Size. | Area. | Pointe. 
Sie in. 9q. in.| in. eq. in. in. 
Sample of} .998 | 82 | 
965s) 1 copper ..| 145.145 | 08.025 3 
-997 | .79 
936» 2 Ditto | .138 | 138 | .03 .024) 38 
-997 i 
967% 3 D.tto 140 | .140 | - -020 3 
-997 
goss | 4 Ditto | [140 | .140 | [03 | .020 3 
997 | .90 
969% 5 Ditto -122 122 | 4 .027 3 
.997 ; 
970" 6 Ditto -120 | .120 | .04 | .086 3 
| -997 | .83 
971» 7 Ditto 319 ~=«.119 -02 | .017 3 
-992 | .63 | 
972s 8 D:tto -117 | .116 | .08 013 3 
997 81 
973% 0.1 Ditto -108 = .108 = -024 | 3 
-991 |e | 
974» 0.2 Ditto -110 | .109 | .02 | .017 | 3 
991 -70 
975% | 0.8 Ditto | .110  .109 | .02 | .014} 3 
(993 | ‘80 | 
976» 0.4 Ditto -107 | .106 02.016 | 3 





practically pure copper, the sediment in the cisterns 
is very easily dealt with; it has, at times, been 
found to contain as much as 6 oz. of gold to the 
ton of residue. 

Four of the bays in the depositing-room are pro- 
vided with hand-lifting gear; the manufacture of 
larger tubes and the copper coating of heavy rolls 
is carried out under the fifth and sixth bays, which 
are provided with 5-ton overhead electric travelling 
cranes. 

When the copper-coated mandrels are removed 
from the depositing-tanks, they are carried to an 
adjoining machine-shop and placed in a tube-ex- 
panding machine, in which they are made to 
revolve under two friction rollers, which travel 
along the whole length of the tube. They are then 
placed in a power draw-bench, in which are they 
held down ; one end of the mandrel is fastened to 
a grip which, on being hooked to a flat-link chain 
drawn by a sprocket wheel, removes the mandrel 
from inside the tube. 

This shop contains tube-expanding machines, 
driven by belt transmission from an overhead 
shaft ; draw-benches, built by Samuel Platt, of 
Wednesbury, and Humphreys Fisher, of Pershore, 
driven by an underground shaft ; and numerous 
other tools, such as power-hammers, saws for 
cutting the tubes to length, lathes for turning 
the mandrels, &c. Overhead travellers serve all 
the bays in which heavy work is carried out. 

A number of the tubes manufactured are drawn in 
the draw- benches through dies, in order to give them 
therequired dimensions to meet certain specifications. 
This has the effect of hardening the copper ; the 
tubes after drawing are placed in a reverberatory 
furnace, in which they are heated to a low red heat, 
they are then quenched in water, and cleaned in 
acid and water baths. 

The machine-shop contains also the required 
plant for testing the tubes by hydraulic pressure, 
and for tensile tests. A special room, which gives 
into the machine-shop, has been fitted up for 
keeping a stock of all the current sizes of tubes, 
sufficient to meet the requirements of the trade 
at the shortest notice. 

Besides the tubes, the specialities of the works 
are the following : Calico-drying) cylinders, calico 
printers’ rolls, paper makers’ cylinders, seamless 
copper cylinders for hydraulic machinery, pump 
liners, and hydraulic ram covers. 

The copper tubes made by this process are able 
to stand, without showing any defects, the follow- 
ing mechanical tests : oubling close cold and 
then doubling over ; doubling close cold and open- 
ing out ; creasing up on end, expanding, flanging 
(the diameter across the flange being equal to three 
times the diameter of the tube), reducing the 
doubled edge of a tube to a knife-edge, and turning 
back flat in its hard state, without breaking. 


these tests having been made by Mr. Thomas Nash, 
of Sheffield, on January 30 last, with samples 
chosen at random at the English Electro-Metallur- 
gical Company’s works. 

The company is on the Admiralty list for copper 


| tubes and pipes other than steam pipes, and these 


latter are subject to the Board of Trade tests now 

















| ,; MAXIMUM StTREss. | | 
| Reduc. | 
Elonga- See] ne lata ot REM 4RKs. 
ioe: a ite | | Area. 
Section. (Sq.In. | 
Ib. | tons | tons | :er cent | »€r cent | 
| | | \ 
| } | Q - ‘> 
-29 ae 3.09 | 21.31 9.7 | 82.8 | | Silky. Burnished 
oak al lenwel < | gs tube. nneale: 
39 6400) 2.86 | 20.73 | 13 0 82.6 ard plug drawn 
eal of 5 once, reducing 
1.48 1570) 2.04 14.47) 42.3 857 thickness 02 in. 
| 1.40 one 2.10 15.00| 46.7 85.7 
18 6190) 276 | 2262 6.0 77.9 Silky. Burnished 
er P - tube. Annea 
| 16 wee 2.70 ee 5.3 70.0 \ and bar drawn 
P | 2 | | cn | | once reducing 
108 3960) 1.72 | 14.45) 96.0 | 85.7 || thtckiness 046 in 
| 1.60 |3810) 1.70 | 14.65! 50.0 | 888 | 
| 63 [4200 1.88 | 17.41| 21.0 | 77.8 | Silky. Burnished 
| |f tube. Annea 
36 4140) 1.85 | 16.97} 12.0 | &4.4 = plug drawn 
| ree times, an- 
| 1.44 |3490| 1.66 | 14.31| 48.0 | 87.2 |[ nealed after each 
| | | plugging. Thick- 
| 1.97 [s400 1.52 | 14.84 42.3 | st9 ness reduced .0fin. 
j | 





being carried out by that department. All the machi- 
nery is electrically driven ; in many cases special 
machines are driven by their own particular motor. 

These tubes being of practically pure copper, the 
company have always found a ready sale for all 
their scrap. They are now, however, putting 
down a plant for the manufacture of drawn brass 
tubes. ‘The output of this new plant is intended 
to be 25 tons per week. 





BRITISH TRADE IN SIAM. 

At the present time the conditions affecting 
British trade in all parts of the world are changing 
rapidly, and constant vigilance is required if our 
merchants and manufacturers are to keep in the 
front of the race. Siam, between India and the 
Far East, is somewhat overlooked, but, as we have 
several times pointed out, it is of considerable 
importance from a trade point of view, while its 
contiguity to India and China makes it of great 
importance from a political aspect. The con- 
sular reports on the country, as a rule, do not 
contain much information of value from a trade 
ene of view, and seem to indicate a want of 

nowledge or of interest on the part of the writers. 
Unoflicial reports touch more directly on the sub- 
jects of use to traders. One by the Press Associa- 
tion on British interests in Siam is specially worthy 
of a few notes. 

The position of British shipping is attracting 
attention at the present time on account of the 
special developments which are taking place, not 
only on the Atlantic, but also on Eastern seas. 
We have more than once mentioned the great 
additions which have been made to German ship- 
ping in the Far East in recent years, and Siam 
forms no exception to the rule. As late as 1898 
about 88 per cent. of the imports into Bangkok 
were carried in British bottoms. Last year 
German vessels brought 58 per cent. of the im- 
ports, and British close on 27 per cent.-—to- 
gether only 85 per cent. of the total, and this 
notwithstanding the fact that the German lines 
have the facilities for carrying on the bulk 
of the business of the port. Shippers were 
discontented with the German lines, and started 
chartering their own boats, and within the last 
few months there have been one or two additions 
to the British shipping of the port owned or 
chartered in Bangkok. The bulk of the charters, 
however, have fallen to Norwegian vessels, the 
number of Norwegian steamers having increased 
from 18 in 1900 to 91 last year. The shippers are 
alleged to have been discontented with German 
methods and charges. German goods are said to 
have had preference in deliveries to such an extent 
that consignments from Europe and America are 
alleged to have been allowed to lie for weeks un- 





Annexed is a Table of tensile tests of tubes, 


heeded in Singapore and Hong Kong ; and in re- 


spect to exports, certain German agents are alleged 
to have acted as if they controlled the shipping of 
the port—as they practically did in some respects 
—and intended to consult no convenience as to 
loading or rates except their own. The trade is a 
growing one, and should be worth attention. 
There were 440 steamers cleared inwards in 1900 
and 576 last year. The steam tonnage, which in 
1900 was only 372,966, increased last year to 
540,803. 

The Customs returns for 1901 show that the 
imports amounted to 29,520,730 dollars and the 
exports to 46,828,791 dollars, making a total of 
76,349,521 doilars, being an increase of nearly 
17 million dollars over the previous year, an in- 
crease which is very much larger than that of any 
previous year. Of this increase, 14 millions are to 
be credited to exports, the explanation being, of 
course, the good rice year. There was a decrease 
in the value of teak exported—2,528,446 dols., as 
compared with 3,299,480 dols. in 1900. Teak is 
not the only valuable wood in Siam, but no iron- 
wood has been exported for two years, and the 
value of the agilla, sapan, padoe, ebony, and 
rosewood combined was only 300,108 dols., 
the greater part of that being for rosewood. The 
other exports are pepper, fish, and other food pro- 
ducts. 

Turning to the imports we find that there is a 
great increase in the quantity of cotton goods im- 
ported. These goods are now given divided into 
thirteen classes, and in every single one of them 
there is an increase. Last year Bangkok imported 
over 1,000,000 dols. of white shirting, and the 
total value of cotton goods was 5,009,372 dols., as 
compared with close on 3,500,000 dols. for the 
year before; in no previous year had Bangkok 
spent so much as 4,000,000 dols. on these classes 
of goods. The amount of silk goods imported 
showed a decrease. Machinery is beginning to 
take a more adequate place, the value of the im- 
ports last year being over 1,000 000 dols., as com- 








pared with the previous best of 781,000 dols., the 
year before. There are increases, too, in the 
value of coals—last year’s imports was 15,594 
tons—of hardware and cutlery, of china, and 
earthenware, and of jewellery. Apart from the 
silk goods already mentioned, there were decreases 
in petroleum oil, in glassware, in wood, and in 
sugar, liquors, and opium. 

It is impossible to obtain exact returns of the 
origin of the different imports, as the Chinese 
importer buys very largely in Singapore and Hong 
Kong, and does not trouble about the origin of 
his ‘goods. Last year 41 per cent. of the imports 
came from Singapore, and 22 per cent. from Hong 
Kong. So far as the remainder of the figures may 
be trusted to give any clue, England leads certainly 
with 11.9 per cent. of the foreign imports, Germany 
coming next with 7.4 per cent. ; India and China 
are the only other important countries of origin. 
In 1900 the steady decline of the imports from 
Cochin China was arrested, but there was a con- 
siderable drop again last year. Moreover, the 
imports from France have also been steadily de- 
clining in the last. three years, and the same is 
practically true of Annam and Cambodia. It is 
difficult to account for this decline; but as the 
number of French firms has increased, we may look 
to see the decline arrested. America and Den- 
mark show small decreases, while Switzerland, 
Italy, and Holland show increases. In imports of 
cotton goods Singapore has naturally an enormous 
lead, but England is by a long way the next in 
importance. There seems to be no evidence that 
British imports have been affected by the fact that 
the principal shipping lines became German a few 
years ago. Some considerable way after the United 
Kingdom comes India, and then Switzerland, fol- 
lowed by Holland. Germany comesnext, but thetotal 
from that country is not great. Most of the linen 
comes from Hong Kong, England being the next most 
important source. Singapore sends the bulk of the 
woollens, England, followed closely by Germany, 
being the next in importance. The bulk of the 
machinery last year came from England, Germany 
also being a large importer. America led the way 
in cycles and electrical goods, England being second 
in both cases. Arms came almost entirely from 
Germany, and ammunition and explosives from 
England. Half the cement imported came from 
Denmark, Germany, followed at some distance by 
Italy, being the next important competitor. Fur- 
niture came chiefly from England, and lamps from 
Germany and America. Precious stones came 
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chiefly from France and India; while England and 
Germany sent most of the gold and silver ware. 
Germany was easily first in fine china and earthen- 
ware, and also in hardware and cutlery ; while the 
bulk of the European paper and books came from 
England. 








COMPARATIVE BOILER TRIALS IN 
ITALY. .: 

In view of the importance of all experience bear- 
ing upon the efficient boiler equipment of our war- 
ships, very great interest attaches to the experi- 
ments which have been recently carried out by the 
Italian Government to determine the relative 
values of boilers of different types. These experi- 
ments have been made on three large and precisely 
similar warships, but each fitted with a different 
type of boiler. The vessels were built by the well- 
known firm Ansaldo and Co., of Genoa, and were 
as follows: The Garibaldi, originally constructed 
for the Italian Government and eventually sold to 


Argentina, fitted with ordinary cylindrical boilers | T 


and forced draught fans delivering direct into the 
ashpits; the Cristobal Colon, laid down for the 
Italian Government and transferred to Spain, fitted 
with Niclausse boilers and assisted draught in 
closed compartments ; and, lastly, the Pueyrredon, 
built for Italy and eventually disposed of to Argen- 
tina, fitted with Belleville boilers, without econo- 
misers, and working at full power with closed com- 
partments and assisted draught. 

These three vessels were built with exactly the 
same lines, they all had identically the same pro- 
pelling machinery with similar propellers, and the 
arrangement of piping was as far as possible the 
same in each case. Had it been possible to carry 
out the trials of these three vessels under precisely 
similar conditions, the results would have been far 
and away the most dependable of any yet obtained. 
Circumstances, however, prevented this ; but it is 
known that whilst in the vessel with cylindrical 
boilers 8800 horse-power appeared to be the limit 
of power that could be obtained with natural 
draught for a prolonged trial, giving the ship a 
speed of about 18 knots; on the other hand, in 
the vessels fitted with water-tube boilers, enough 
steam was easily produced to develop over 10,000 
horse-power at the main engines, giving the vessel 
a speed of over 19 knots. 

It is therefore not surprising that the Italian 
Government since that date has resolved on having 
water-tube boilers for all new ships of war, and 
for the two latest vessels of the Garibaldi type 
has had the Belleville boiler fitted in the Varese 
and the Niclausse in the Giuseppe Garibaldi; 
whilst the same rule has been followed for the two 
battleships now in construction, Belleville boilers 
being adopted for the Benedetto Brin, building at 
Naples, and Niclausse boilers for the Regina 
Margherita, now approaching completion at Spezia. 

A decision has now to be made as to the type of 
boiler to be fitted in Colonel Cuniberti’s two ships 
—the Vittorio Emanuele IIL., building at Castella- 
mare, and the Regina Elena, recently laid down at 
Spezia. At first it was decided to fit Belleville 
boilers for both ; but finally it was determined, 
before coming to a definite conclusion, to institute 
a series of comparative trials between the Gari- 
baldi and the Varese to test the relative capacities 
and advantages of the two types of water-tube 
boilers with which they are fitted. 

A large commission was accordingly nominated, 
consisting of Admiral Resasco, president, who had 
his flag hoisted on the Dandolo; Commander 
Serra, vice-president ; Major Carini and Captain 
Traverso, of the Royal Naval Corps of Constructors; 
Fleet-Engineer Cibelli and Staff-Engineer Loverani, 
together with two other naval engineers and two 
chief engineers. 

This Commission was divided into two equal 
parts, the idea being that one half of the Commis- 
sion should be on each vessel for the first trial, 
and then that they should change over for the next, 
and so on, so as to insure that each member should 
be in a position to judge fully of the relative merits 
of the two systems under trial. 

The following extensive programme of trials was 
drawn up: 

Six hours’ assisted draught, full speed, with all 
the boilers (24), 

Twelve hours’ natural draught, 9000 indicted 
horse-power, with all the boilers. 

Twelve hours’ natural draught, with half the 


Twelve hours’ natural draught, with eight boilers ; 
and finally another trial of six hours’ full power, 
with natural draught (9000 indicated horse-power), 
with all the boilers. 

The following Table gives the comparative dimen- 
sions of the two vessels and their propelling machi- 
nery : 

















— ** Garibaldi.” * Varese.” 
Constructor of ves:el.. Ansaldo Orlando 
Built a ia eu Sestri Ponente Leghorn 
Length .. ue 4 344 ft. 344 ft. 
Beam a a rae ; 59 ft. 9 ip. 59 ft Din 
Draught oe oe oe ee 23 ” 4 ” 23 ” 4 ” 

Engines. 
Builder .. ar me. Ansaldo Orlando 
Place of construction. . Sampierdarena Leghorn 
Contract power PD "18,500 PD. 13,500 
Dia- tg cylinder - in. a in. 
+ Mean ‘ @3 
mer liew |; “i 93 |, 93), 
Stroke .. ne se ‘ah 8 ft. 10 in. 3 ft. 10 in. 
Working pressure Ee as 155 Ib, 155 lb, 
Boilers. 
‘ype a Se Se Niclausse Belleville 
Place of a. 4 a iS. Denis 
ements .| 85,217 eq. ft. 21,943 sq. ft. 
aie Economisers  . | . 11,970 ~ 

Tota’ 35,2(7 eq. ft. 33,913, 
Grate surface .. ‘ se} 1,090 _ ,, 1,048 =, 
Working pressure... <a} 212 Ib. 214 Ib. 

Propellers. | 
Diameter . ou as =) 16 ft. 16 ft. 8} in. 
Pitch ai af oe ae 23 5. 23, 43,5, 
Number of blades =e th Four Three 
| 
N.D. | F.D. N.D. | F.D. 

Trials. —_— --— is 
Duration .. poet = -.| 6hre. I}hre.| G6hrs. | 1} hrs. 
Steam pressure at boilers ..| 176 lb. | 2041b. | 155 1b. | 201 Ib. 
Mean indicated horse-power..| 9948 | 14,713 | 9479 | 13,843 

| | 


All who have had the charge of trials of large 
warships fitted with water-tube boilers (or, indeed, 
with any type of boiler; but the difficulty is, per- 
haps, more accentuated with those of the water-tube 
type) will have experienced the considerable difii- 
culty there is in obtaining regular firing and a uni- 
form charging of the furnaces, so that the evapora- 
tion may be of the same degree of intensity in the 
different furnaces, and that this intensity may be 
varied in precisely the proportion desired to obtain 
the greater or less power required to be developed 
by the engines. 

It is very clear that if it is left to the judgment 
of the leading stoker as to the quantity of fuel that 
should be introduced into one or other of the fur- 
naces under his charge, he in his turn leaving it 
pretty much to the stokers themselves, they will 
naturally work by the momentary indications of 
the pressure gauges of the boilers in that compart- 
ment and at that particular instant, causing thereby 
considerable oscillation of the steam pressure from 
one period to another ; and, again, the stokers in 
one compartment under an active chief will fire up 
vigorously, their boilers giving the full amount of 
steam they are capable of ; whilst in another com- 
partment, others, under a more indolent head stoker, 
seeing that the steam pressure is maintained, will 
content themselves with putting on just enough 
coal to keep up appearances, and the boilers served 
by them will consequently render but a small pro- 
portion of work compared with the others. 

Besides these bad consequences of unequal firing, 
there is the very serious one that if the two com- 
partments being worked at such different rates of 
combustion are served by the same chimney, the 
boilers with the grates more or less uncovered 
absorb most of its draught, and that uselessly, for 
the air, naturally taking the line of least resistance, 
finds its way more easily through the grates with 
less coal on them or partly uncovered. On the 
other hand, the draught is less in the boilers that 
are being vigorously fired and have the grates well 
covered, so that in these the combustion is taking 
place under most unfavourable conditions, both as 
regards the deficiency of air and the great loss of 
calorific energy that passes off with gas of im- 
perfect combustion, whilst in the others we have a 
loss of efficiency due to the excess of cold! air pass- 
ing into the furnace. 

These troubles are well known to those engineers 
who have tu carry out trials of large steam-pro- 
ducing plants on board ship, and are of course more 
specially prominent in those navies of the world 
which are dependent upon conscription for their 
stokers, and therefore continually changing them, 
and which, asa rule, do little or nothing towards 
training them before sending them on board ship 
as able stokers. They have also been intensified 


for, to obtain good results with these, it is abso- 
lutely necessary to keep the extended grate surface 
completely but lightly covered with fuel, and this 
is altogether impossible save with regular and 
uniform firing. 

The first thing to be done, therefore, to insure 
the necessary regular firing is to calculate the quan- 
tity of fuel to be put in each furnace mouth per 
given unit of time; secondly, to decide what 
interval of time between the periods of firing is the 
most convenient ; and, lastly, to work out the best 
method of insuring that the stokers regularly charge 
the furnaces with the amount decided on at the 
regular intervals arranged for. 

For each different intensity of evaporation there 
will, of course, be a different interval of time, and 
the most convenient way of carrying out the changes 
from one rate of evaporation to another is to have 
a table drawn up showing the different rates of 
firing corresponding to the indicated horse-power 
required, or the number of revolutions to be made 
by the engines, and dividing these rates into a 
certain set of ‘‘ grades,” so that when a certain 
power or speed is required by the commander, the 
chief engineer simply gives the order to the stoke- 
hold fora certain ‘‘ grade,” and the watchkeeper 
at once finds in the table what the charge should con- 
sist of, and how many minutes should elapse between 
the charges. On page 637 is given such a table, 
which was prepared for the trials of the Pueyrredon. 

On the trials of the first vessel of the Garibaldi 
type fitted with water-tube boilers, as soon as it 
was seen that regular and equal firing was indis- 
pensable to a proper development of the calorific 
power of the boilers, a clock with a second hand 
was fitted in each stokehold, and tables as men- 
tioned above and showing the different grades pre- 
pared for the use of the leading men, each of 
whom was furnished with a whistle with which to 
signal the moment when the firing of the furnaces 
under his charge should commence. 

All those who have had to do with training 
stokers—who have been used to the old system of 

iling up coal in the front of a cylindrical furnace, 
etting it burn partly through, and then pushing 
it back with the rake—to properly fire a water- 
tube boiler, with its extended grate surface, will 
know what a heart-breaking business it is to get 
them to understand what is required of them. 
But it is, perhaps, even more diflicult still to induce 
the leading men used to the old method of firing 
to realise the absolute necessity of a thorough 
control over their men, and of insisting upon the 
instructions given them being implicitly obeyed 
and exactly carried out. 

In the case of the Garibaldi, after the tables were 
made out, it, of course, depended upon the leading 
men to give the signal at the commencement of 
each period ; but it was found almost impossible to 
induce them to be sufficiently particular in working 
to the desired periods of firing, and it soon hecame 
evident that it would be an immense advantage if 
the human and doubtful element could be elimi- 
nated and the signals be given automatically. 

On these trials the stokeholds were in charge of 
Cav. L. Perroni, the manager of Messrs. Ansaldo’s 
steel works at Cornigliano, and, realising the need, 
he set to work at once to design an apparatus that 
would fulfil it, and so well has he succeeded that 
those who have had experience of it recognise it 
as an actual necessity wherever water-tube boilers 
are fitted on board ship, as well as a considerable 
advantage if fitted with cylindrical boilers. The 
arrangement is shown in Figs. 5 and 6, page 637. 
A is aclock fitted in the engine-room, and which 
replaces the clocks fitted in the different stokeholds, 
and in connection with which is the regulating 
apparatus, which may be considered as analogous to 
the chief engineer giving his orders as to the 
periods for the different rates of firing, whilst B B 
are electric bells fitted in each of the stokeholds (in 
this case’ six) to give the signal to commence firing, 
and which answer to the whistles of the leading 
men. 

On the top of the clock in the engine-room are a 
series of glow-lamps C, C, C, in connection with the 
different circuits, and which light up whilst the 
current is passing, thus showing in the engine- 
room if the circuits are in good order, and the 
apparatus doing its duty. The current is preferably 
derived from the circuit for electric lighting, or, if 
this is not always charged, a series of cells can be 
provided as at D. The different grades are marked 
onan index plate E under the clock, F being the 








boilers (12). 


of late by the introduction of water-tube boilers, 


regulating handle with a pin to hold it in any 
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desired position. As many grades may be ar-| which there may be as many as twelve or more in | heard to give its warning, and they find firing 
ranged for as may be considered necessary, but in | a 20,000 horse-power vessel, so that it is no easy regularly and equally much less fatiguing than the 
practical use it is found that, as a rule, five will be | matter to communicate the frequent changes of old haphazard way. In practice it is also found to 
found sufficient besides the position O. When the | speed to the boiler-rooms when cruising in com-|much reduce the anxieties of water-minding, for, 
handle is placed at this, the current no longer | pany; but as the place of the uncertain communi- | with absolutely regular firing with equal charges, 

sses, and as the bells cease to ring, all firing in | cation by voice-pipe is now taken by the certain the water-level is maintained at an even height 
the stokeholds is suspended. When the signaller | electric transmission, every possibility of error or | throughout, without any trouble whatever, even 
is at work, the bells ring at the end of each desired | misunderstanding is at once removed. | with hand regulating ; and, indeed, it is found seldom 
interval for 20 seconds. | With this method the chief engineer has the rate | necessary te touch the feed-regulating valve at all, 
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Fig. 1. THe ARGENTINE WaARSHIP ‘‘ GARIBALDI.” 











One great advantage of the apparatus will be 
noted at once, in that it leaves the leading man 
absolutely free to devote his full attention to his 
other duties. Another is the elimination of possi- 
bility of mistakes in the transmission of orders. 
In modern cruisers with watertight bulkheads 
carried up above the level of the water-line, and 
no doors for communication between the engine 
and boiler-rooms, it is necessary to transmit the 
orders by the voice-pipes to the stokeholds, of 














Fic. 2. Tue Travian Warsuip ‘* VARESE.” 


of firing entirely under his own control in the 
engine-room ; and when orders from the bridge are 
given to alter the speed of the engines, all he has 
to do is to shift the key slightly to the new “‘grade ” 
he requires, and without noise, loss of time, or 
possibility of error, the rate of firing adapts itself to 
the new rate of speed. 

The stokers, too, find it an advantage, and after 
a little experience with it, their shovels go almost 


| successful. 
automatically to the coal as soon as the bell is | 


so long as the same rate of firing is maintained. 
An apparatus as above described was constructed 
and fixed on board the Italian Garibaldi (No. 4) in 
time for the official trials, and was found admirably 
to fulfil the purpose for which it had been designed. 
Its use overcame all the difficulties that had formerly 
manifested themselves in obtaining regular and 
equal firing, with the result that the trials were very 
It was afterwards retained on board 
for regular use, and the engineers reported that it 
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CONSUMPTION PER NuMBER OF SHOV?L NuMBER OF SHOVEL- 














errs | rndicated | A Bower Per Hour. | FULS PER HOUR. — rpteryay  FULS PER CHARGE. 
Grape, | tions of tt Horse- Total Con-| | Between : 
3. i. n | } le p | 
meee eget borg aang Wing | Central | Wing | Central | ad | Wing | Central 
| Doors, | Door. | Doors. | Door. | Doors. Door. 
knots | kilos. | kilos. | kilos. | | mioutes 
z. | 80 16 6,009 5,400 320 355 | 64 | 71 7.5 4 3 
Il. 84 16.8 7,000 6300 | 374 | 414 | 75 83 6.5 4 3 
Ill. 88 17.4 8,000 7,200 | 426 | 474 | 85 25 5.5 4 3 
1V. 90 18.3 9,000 8100 | 480 | 533 96 106 5 4 8 
Vv. 95 18.8 10,000 9,600 | 563 625 | Me. iw 1D 4.25 4 3 
VI. oot 19.4 10,750 10,450 604 | 672 | 121 | 134 4 4 3 
VII. oe | ae 11,500 10,925 C47. | 719 129 | 144 3.75 4 3 
VIII. oe ~ 12,5€0 12,500 740 | §22 | 148 164 3.25 4 3 
1X. Br ws | 13,500 13,500 | 7 838 | 163: «| 178 3 4 3 





was simply invaluable, and also conducive to in the results as tabulated. In the case under 
economy of fuel. | notice, the two ships, although of equivalent dis- 

When the Commission for the competitive trials | placement, are of different form ; the propellers also 
was appointed, they began to inquire into the|are very different ; that of the Garibaldi being 
conditions on board the two ships, and in making | four-bladed, as shown in Fig. 3, whilst that of the 
their preparations they became aware that the | Varese has three blades, as shown in Fig. 4, so 








Fic. 3. 
“GUISEPPE GARIBALDI” 
Diam.----16 Ft. 
Pttch ----23 Fe. 
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Varese was not fitted with the Perroni signaller, that to base final results on the amount of fuel con- | gra 


so the trials were postponed for the moment and | sumed per mile run may be altogether misleading. 

instructions given for it to be fitted on board. As The arrangement of steam piping also is different, 

soon as this was done a preliminary trial of the and it is well known that the length and the arrange- 

two ships took place of the duration of 24 hours at ment of the steam pipes, and the amount of lagging 

two-thirds power, when everything was found to be | upon them, are important factors in computing the 

satisfactory. | indicated horse-power per weight of water evapo- 
Whatever may be the result of the forthcoming | rated. 


trials, it should not be lost sight of that they can 
have no real value in determining the relative 
merits of the two types of boilers, and this cannot 
be too much insisted upon. 

In two ships by different constructors, and with 


engines by different builders, there must be very |* 


many points of difference that it is absolutely 
impossible to eliminate by calculation or allow- 
ances, and yet they may make all the difference 


And there are many other possible divergencies 
of practice that will occur to practical engineers 
which may make a considerable difference in the 
summing up, and yet be lost sight of, and lead to 
wrong deductions being made. 

If evaporative tests are required, surely the 
proper place for them is on shore, in the _ ; it is 
| far more convenient, and the records can be ob- 
tained with much greater exactitude. On the other 








hand, if it is the practical working of the boilers on 
board ship that it is required to know, this can 
be best ascertained when the vessel is runnin 
under ordinary conditions, the boilers being handle 
by the ordinary crew of stokers, provided they are 
practical and efficient. The results thus obtained 
will be in many — far more trustworthy and 
useful than those tabulated when running two ships 
against each other in competitive trials. We hope 
to deal further with these experiments later. 





THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the first 
day’s sitting at the recent meeting of the Iron and 
Steel Institute, held on Wednesday and Thursday 
of last week, May 7 and 8, under the chairmanship 
of Mr. William Whitwell, President of the Insti- 
tute. 


THe CaRNEGIE MEDAL AND SCHOLARSHIPS. 


The first business of Thursday’s sitting was the 
announcement made by Mr. Whitwell, that the 
Carnegie Medal had been awarded to Mr. John 
Alexander Mathews, Ph.D., of New York, for his 
oe on ‘‘A Comparative Study of Some Low- 

arbon Steel Alloys.” It was next announced by 
Mr. Brough, the Secretary, that at the Council 
meeting of the previous day the following can- 
didates were considered deserving of awards 
under the Andrew Carnegie grant: O. Bou- 
douard, of Paris, aged 30; W. Campbell, of 
New York, aged 25; A. Campion, of Cooper’s 
Hill, aged 27; P. Longmuir, of Manchester, 
aged 25 ; E. Schott, of Berlin, aged 26 ; and F. H. 

igham, of Wakefield, aged 32. Mr. Brough 
added that Monsieur Boudouard had given refer- 
ences to Professor H. Le Chatelier. He had 

ublished thirty-two original memoirs and four 

oks. He had been awarded, for research, a 
bronze medal and 500 francs, in 1899, and a silver 
medal in 1900. The nature of his research was 
electrical resistance of steels. Mr. Campbell had 
given as references Sir W. Roberts-Austen, Pro- 
fessors H. M. Howe and W. Gowland, Dr. Rose, 
and Professor H. Louis. He had contributed papers 
to the Institution of Mechanical Engineers, Ameri- 
can Chemical Society, and the Franklin Institute. 
The nature of his research was the microstructure 
of critical points of iron, a continuation of the work 
of Mr. Matthews. Mr. Cooper was a member of 
the Iron and Steel Institute. His references were 
Messrs. J. E. Stead, F. W. Paul, F. W. Har- 
board, and W. Clark. He had published papers 
for the West of Scotland Institute. The nature of 
his research was the heat treatment of steel. Mr. 
Longmuir gave references to Professors Arnold, 
Ripper, and C. B. Going. He had published 
numerous articles for technical journals. The 
nature of his research was the effect of casting tem- 
peratures. Mr. Schott gave as references Professors 
Ledebur and E. Schroedter. He had published 
numerous memoirs in Stahl u. Eisen. The nature 
of his research was the properties of tool 
steel. Mr. Wigham was a member of the Iron 
and Steel Institute. His references were Mr. 
William Whitwell, President of the Institute, 
Messrs. J. E. Stead, G. Cradock, E. Tonks, and 
A. Horsfield. He was the joint author with Mr. 
Stead of a paper read before the Iron and Steel 
Institute in 1901. The nature of his research was 
the effect of copper on steel. It will be seen that 
out of the total number of scholarships awarded, 
three were given to English candidates, one to 
France, one to Berlin, and one to America. 


NoMENCLATURE OF METALLOGRAPHY. 
The publication on the ‘‘ Nomenclature of Metallo- 
hy ” was next brought before the meeting. This 
had been prepared by a committee nominated by 
the Council of the Institute, at the instigation of 
Mr. J. E. Stead. The constitution of this committee 
was given in our account of last week’s meeting, 
when dealing with the report of the Council. 
In presenting this publication, Mr. Brough stated 
that it was hoped by the Committee that the exact 
equivalent of the various terms in French and 
German, which had been added, would prove of 
value, and at the same time be of assistance 
to the Editor of the ‘‘ Great International Technical 
Lexicon,” now being prepared under the direction 
of the Society of German Engineers; a society 
which, with its roll of 16,000 members, was the 
largest apr society in the world. The list 
of words contained the more important terms used 
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by authors of memoirs dealing with metallography. 
It was issued in a provisional form at the Glasgow 
meeting, in the hope of obtaining criticisms and 
suggestions from the members of the Institute, 
so that the Committee might have before them 
data on which to base their judgment. Several 
important communications had been received, 
and the Committee desired specially to thank 
Mr. T. Vaughan Hughes, of Birmingham, 
Dr. Hubert Janssen, of Berlin, Mr. C. H. 
Ridsdale, of Middlesbrough, Captain W. Tres- 
sider, of Sheffield, and Mr. A. Wingham, of 
Torquay, for valuable suggestions. In drawing 
up this alphabetical list, the Committee had en- 
deavoured to confine it, with a few exceptions 
which had been inserted by request, to special 
terms used in metallography, excluding well- 
known scientific terms, as well as mere work- 
shop slang, which differed in various parts of each 
country. Care had also been taken to exclude 
from the glossary all controversial matter; and, in 
cases where a definition of a term was not quite 
universally accepted, to quote the definition given 
by its author, the members of the Committee being 
not committed to any expression of opinion on the 
question itself. The list of words occupied 23 pages 
of the size of the ‘‘Transactions.” The definitions 
and descriptions in many cases are very complete, 
and the whole work forms a valuable source of 
reference for students of metallography, as well as 
for engineers who may wish for enlightenment 
upon terms not in common use. 


Tae Microstructure OF HARDENED STEEL. 

The first paper taken at Thursday’s meeting was 
a contribution by Professor John Oliver Arnold 
and Mr. Andrew McWilliam, both of University 
College, Sheffield, the title being ‘‘The Micro- 
structure of Hardened Steel.” This interesting 
paper we hope to print in full at a future date, 
with the illustrations, showing micro-sections, by 
which it was accompanied. It would not be possible, 
without the aid of the photo-reproductions of the 
micro-sections, to give an idea of the line of argument 
taken by the authors. We will therefore give at 
present an abstract of the discussion, leaving our 
readers to peruse the paper itself when it appears 
in our columns. 

On the conclusion of the reading, Mr. Whitwell 
called on Sir William Roberts-Austen to open the 
discussion. Sir William, however, stated that he 
did not propose to discuss the paper. The views 
he held on the subject were well known, and he 
had no reason to alter them. He thought, further, 
that so long as questions upon scientific subjects 
were treated in the way the authors had treated 
them, no good end could be reached by discussion. 

Mr. J. E. Stead said that the paper was a 
battery against every metallographist in the world. 
In a conversation he had held with Mr. McWilliam 
the latter had said that, whatever opinions might 
be held, it was only truth that the authors desired 
to get at. But, Mr. Stead continued, truth often 
hurts, and he was afraid that he would be able to 
prove that some of the conclusions in the paper were 
altogether wrong. In the first place, the title of the 
paper was misleading; it was ‘‘The Microstruc- 
ture of Hardened Steel.” But it was not steel as 
it was generally known that the authors dealt 
with, but a certain specialalloy. The term ‘‘ steel” 
covered a greater range than the composition dealt 
with in the paper. Not one-millionth part of the 
steel that was produced commercially was of a 
nature similar to that of the substances used in the 
experiments. Much confusion in scientific matters 
arose from trying to compare uncomparable things. 
The steel used by Sauveur and Howe should not 
be compared with the iron-carbon compounds of 
the authors. The structures described in each 
case were probably correct for the respective steels 
of such widely differing chemical composition. He 
thought that the authors ough) not to have used the 
word ‘‘steel,” but should have substituted the words 
‘*iron, with carbon only.” The authors had con- 
demned the presence of manganese and silicon in 
specimens used by other metallographists; but 
they, themselves, had admitted the presence of 
aluminium, the effect of which in small quantities 
was well known, and might account for some of the 
phenomena observed by the authors. The paper 
questioned the reality of martensite structure in 
hardenite. He produced a photograph of a micro- 
section which showed martensite ; if it were not 
that, he did not know what it could be. Mr. 
Stead produced a bound volume, and asked the 





authors if they had read that book, which was 
an account of Monsieur Osmond’s work. To this, 
Professor Arnold answered in the negative. Under 
these circumstances, Mr. Stead continued, the 
authors ought not to have taken a paper several 
years old, and used the material it contained for 
the purpose of discussion, when they had not 
studied the beautiful work which M. Osmond had 
since done. He looked upon M. Osmond as head 
and shoulders over all other students in this field ; 
he was a giant in metallographic research. As a 
reply to the strictures of the authors, he would 
simply place in their hands Osmond’s work. Many 
of the conclusions of the authors were correct. 
They were right as to the effect of heat on carbon 
steel; but he thought that in semi-saturated 
hardened steel the triangular structure did not 
consist of the two distinct constituents—ferrite and 
hardensite. The carbon, or dissolved carbide, even 
during the quenching, endeavoured to get away 
from the ferrite ; but if the quenching were sufii- 
ciently rapid, it would not leave the ferrite in 
the free state. He next came to the other 
constituent in steel—troostite—and gave, by 
means of photographs, a very interesting descrip- 
tion of the way in which the different con- 
stituents in steel might be obtained in order, in 
one bar, through quenching. The bar was heated, 
and then placed on a cold slab, after which it was 
put in water and shaken about. This brought the 
different constituents out in order, according to 
the rate at which the chilling took place. Referring 
to the micro-sections prepared by treating steel 
in this way, Mr. Stead said that if troostite were 
not a micrographic constituent, pearlite was not, 
and cementite was not. He would suggest to 
students a simple way by which they would be able 
to understand the structure of steels. This was 
to get the steels as coarsely granular as possible by 
dropping them into a slag ladle containing fluid 
blast-furnace slag, and then allowing them to cool 
with the slag. The steels so obtained made perfect 
and easily-studied sections. Each bar should then be 
heated at constant temperature at one end only, and 
the temperature along the bar taken by means of 
a Le Chatelier pyrometer. The bars might either 
be quenched or allowed to cool, say, in ten 
minutes. When cold, the bars should be sectioned 
longitudinally and examined. They would in this 
way obtain the correlation of graduated temperature 
and structure. Mr. Stead agreed most thoroughly 
with Osmond in regard to sorbite. This eminent 
French metallographist had investigated the sub- 
ject in a practical way, and said that he believed in 
future all steel rails would be treated so as to contain 
sorbite. Mr. Arthur Richards and Mr. Stead had 
followed this matter up, and had found that it 
was possible to increase the tensile strength of 
steel rails from 40 to 51 tons without reducing 
the elongation or contraction. He would not say 
what the process was, as it was a secret at present. 
They had produced what might be called sorbitic 
steel, with a maximum of sorbite. The presence of 
sorbite in patented wire gave it its excellent quality. 
He thought that in place of denying the existence 
of sorbite, it should be acknowledged as one of the 
most important constituents of steel. It was named 
by Osmond in compliment to Dr. Sorby as the 
pioneer in metallography. He thought the name 
was justifiable, and, if it were retained, the work 
done by Dr. Sorby would be for ever com- 
memorated. Mr. Stead referred to the constituent 
austenite, and showed photographs which, he 
believed, tended to disprove the statement that 
the dark etching figures produced on quenching 
high carbon steels were caused by galvanic action. 
He also exhibited a bar of steel which had been 
quenched in iced brine from 1300 deg. Cent., 
and .which contained a considerable quantity of 
austenite. One end of this bar had been re-heated 
slightly, thus destroying the austenite. On placing 
a weighted magnet to the end which had not been 
reheated, and which contained the austenite, it 
would not adhere, whereas it adhered to the other 
end, from which the original austenite had been 
removed. The difference, in this case at least, 
could not be attributed to cracks produced by 
quenching. 

Mr. Campion and Mr. Harbord both deprecated 
the tone of the paper. The latter speaker said 
that he gave the authors every credit for desiring 
to arrive at truth, but thought that the way in 
which the matter was put forward was too much in 
the nature of a personal attack. He disagreed with 
the facts that the authors had stated, but he con- 





sidered that it was no good di:cussing theories until 
they had arrived at some common basis in regard 
to facts. 

Mr. Langé corroborated what Mr. Stead had 
said as to the necessity of long time for structures 
to develop. He instanced the case-hardening of 
bars of mild steel for locomotive parts. The 
heat treatment received by the steel was not 
a good thing for the metal, and the ductility was 
reduced by case-hardening. He had brought to 
the meeting photographs of bars showing the 
martensite structure. The length of time allowed 
for case-hardening was between 15 and 18 hours, 
and the results which were shown indicated the 
importance of allowing time. The paper was 
written on steel not of a commercial nature ; it 
was on specimens as nearly as possible of the iron- 
carbon series. He would point out the great 
benefit of accompanying microscopical examina- 
tion with other tests. At Gorton all test- 
pieces which gave abnormal results had micro- 
photographs taken of them. Generally, this method 
of treatment suggested valuable experiments, and 
these were followed as soon as possible; in this 
way different methods of investigation were worked 
together ; one was not taken without the other, 
and the investigator became accustomed to look at 
the matter from different points of view. He would 
suggest that in future the authors should experi- 
ment with pieces big enough for 2-in. test-pieces 
to be taken, so that they might combine mechanical 
and microscopical investigation. 

Sir Lowthian Bell, as a director of one of the 
railways of the country using a large quantity of 
rails, had paid much attention to rail composition. 
He was very grateful to Mr. Stead for the hint given 
in regard to sorbite improving the quality of rails, 
and he would treasure that up in his recollection 
and apply it practically. The usual test for rails 
was to drop a weight of 1 ton from a height of 
30 ft. Sometimes, however, rails would break 
when the weight was dropped from half or a 
quarter that distance; and often no reason was 
apparent why this should be the case. After use 
for some time, rails would break even when the 
weight was allowed to fall only half a foot; and 
the user was in a state of perplexity at such vary- 
ing results. He had suggested that the rapidity 
of cooling had something to do with the matter. 
He thought that the discussion was one of great 
importance, and would carry weight. 

Mr. Walter Dixon said that it was not often that 
a paper presented to the Institute showed such 
departure from previous records. The authors had 
put negative results against positive results, and 
drawn their deductions with such distinct differences 
of opinion from those held by former authorities. 
No doubt the one object of all was to obtain truth, 
and in a comparatively new science there were likely 
to be differences of opinion. Under these circum- 
stances, he thought that investigators should de- 
cide among themselves the lines on which they 
should carry out experiments. As all materials 
were more or less heterogeneous, it was not to be 
expected that all experimenters would arrive at like 
conclusions. If a specimen of steel were cut into 
a thousand pieces, there would be differences shown 
in the pieces, even from the same specimen. Were 
these varying opinions which they heard similar to 
the old case of the shield which was blick on the 
one side and white on the other ? 

Mr. A. McWilliam, in reply to the discussion, 
protested against Mr. Stead’s method of discussing 
a paper by interlarding his remarks with questions 
to individuals, a method disrespectful to the 
President and leading to endless confusion, as shown 
by the necessity for the President’s interference. 
In this case he regretted that Mr. Stead had led 
them into a little trap. Mr. Stead produced a 
volume, held it up, and asked if they had read it. 
Not recognising the volume, they said they had not, 
but on closer examination he found it was in no 
sense a new volume, but merely a handy bound 
collection or reprint of the articles of metal- 
lurgical interest scattered through well-known 
publications which they received, and read in the 
monthly parts. He did not think, therefore, that 
even Mr. Stead would require them to study the 
bound volume. As to the title of the paper, it 
had been shortened for convenience, and could not 
mislead anyone who even glanced at the paper 
itself. In a scientific institution, all, he presumed, 
were searching for truth, and hence the desire of 
Professor Arnold and himself to place their best 
before the members. As others were dealing with 
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their own special commercial samples, he thought 
everyone who had endeavoured to follow the sub- 
‘ect would admit that it was an absolute necessity to 
establish a sound basis on pure iron and carbon steel. 
Personally, he was indifferent how the results were 
received; but they were the outcome of careful 
and patient experiment with splendid appliances. 
The authors’ only wish was to place the facts and 
their deductions on record in the Proceedings of 
the Institute, there to remain for the benefit of the 
genuine students of the future, who could judge for 
themselves. Mr. Stead had objected to the steels 
used on the ground that they represented only 
1 in 1,000,000 tons of commercial steel; but would 
he say, the speaker continued, in what ratio 
fully cemented ingot iron, without any work 
on it, was used? Mr. McWilliam ventured to 
say less than 1 in 600 millions. If they lived 
long enough, they hoped to deal with the silicon 
and manganese series, but at present it was 
absolutely necessary to get the fundamental 
iron and carbon series clear. He denied that 
there had been a personal attack upon anyone. 
The paper had only vigorously refuted results 
found to be wrong. If he had treated Mr. Stead’s 
remarks as Sir William Roberts-Austen treated the 
paper, and had refused to deal with them, he 
thought he would not have been taking the right 
course. Mr. Stead held that if troostite were not 
a constituent, then ferrite and pearlite were not. 
Mr. Stead thus evidently failed to grasp a most 
important point : ferrite and pearlite had, from a 
mineralogist’s point of view, a definite composition ; 
troostite was indefinite, being a transition form. 
Mr. Dixon’s assertion that the results were negative 
was, the speaker said, manifestly absurd. They were 
very positive results, obtained from a pure iron and 
carbon series with the greatest care ; and because 
they differed from Mr. Dixon’s preconceived ideas 
they could not in any sense be called negative. 
Mr. Langé’s results were both interesting and 
valuable, and he understood they would be handed 
in to the Secretary. ; 

Professor Arnold also protested against the way 
in which Mr. Stead had dealt with the matter of 
M. Osmond’s experiments. They had not seen the 
bound volume ; but they had studied the investiga- 
tions of M. Osmond in the monthly parts. He 
held that for pure iron and carbon steels their 
results were correct, in spite of what had been 
said. Moreover, the steels experimented upon 
represented merely the purest type of Sheftield 
c)mmercial crucible cast steel. In any case the 
0.02 per cent. of aluminium complained of by Mr. 
Stead could not account for the enormous difference 
in the results. He might point out in connection 
with the results obtained by Mr. Stead’s many 
hours of heating, that it would not be feasible to 
heat steel articles for hardening in this way, and 
one of the objects of the work was to show the 
hardener what structure he would get in his 
material. Following the laws of mineralogy, a 


true constituent should have a distinct hardness | able. Members were also promised research on the 
and a constant composition. Troostite and sorbite | influence of carbon on iron without reference to 
were merely patterns, and not definite constituents. | Professor Arnold’s classical paper on the same 
If they were called structures, they might be ad-| subject given before the Institution of Civil Engi- 
mitted; but they were not constiiuents if the/| neers, and no reasons were given for going over the 
nomenclature of metallography were to be brought |same ground. The phrase in the author's paper 


into line with petrography. He did not think the 


attitude taken up by Sir William Roberts-Austen | seemed to him to argue against the wisdom of the 
would stand. Because he disapproved of the form} Council in appointing him to do research on the 
in which the paper was presented he declined to| subject to be placed before such a body of practical 
meet the facts. One fact he should have met was| iron and steel metallurgists. Most people would 
the point whether carbon is soluble or insoluble in| admit that it was very desirable, perhaps even 
beta iron. The insolubility of carbon in beta iron | absolutely necessary, to have some experience and 
had been a most important plank in the allotropists’ | practice among the known before proceeding to 
platform. He would again direct the attention of | practical research, or the exploration of the un- 
the members to the experiment on this point, given| known. That the results given should be received 
in detail in the paper. The authors had there| with the greatest caution might be seen from the 
proved that when chemically pure iron, devoid of | method of procuring the pure iron sample. Not only 
was there no precaution taken to preclude, as far as 
possible, the disturbing influence of oxide, but 4 Ib. 
Ac 2 and Ac 3) in contact with two pieces of a 1.78) of hematite was added to the crucible charge. 
per cent. carbon steel — 0.21 per cent. carbon, | Members should compare the results in the paper 
or nearly 3 per cent. of Fe,C, passed into that| with those already published. He believed Pro- 
chemically pure iron; in fact, that carbon was| fessor Arnold would further hand in a Table of 
soluble in beta iron. It would not be sufficient for | some typical examples in parallel columns for com- 
the scientific world if Sir William Roberts-Austen | parison. He had been greatly interested in these 
said that because he disapproved of the form in which | Carnegie Scholarships, and had hoped that the 
the paper was written he would decline to meet | gold medal would be ow asa hall mark of quality 
that most important and fundamental fact in the | of result ; but if, in : 

work, Mr. McWilliam endeavoured in the future to 
impress on them the necessity for producing the 
most accurate work to ensure gaining the medal, 


any trace of carbon, was maintained for five hours 
well within the beta range (that is, midway between 


physics of steel. 


Low-Carpon STEEL ALLoys. 


‘* A Comparative Study of Some Low-Carbon Steel 
Alloys,” the author being Dr. John Alex. Mathews, 
of New York, one of the Andrew Carnegie Research 
Scholars. This was the paper for which the 
Carnegie Gold Medal had been awarded. Dr. 
Mathews was not present, and Mr. Brough read a 
few extracts from the paper. He stated that, 
owing to the author being at such a distance away, 
there had not been time to submit proofs. In the 
references to the previous work of various authori- 
ties, Dr. Mathews had omitted to mention one or 
two iniportant memoirs. These the Council con- 
sidered ought to be noticed, and it was therefore 
proposed to refer the paper back to Dr. Mathews 
for the purpose. Under these circumstances it was 
considered undesirable to read the paper in full, 
but it would, of course, be included in the 
‘* Transactions ” after revision by the author. 
On the President calling for discussion, Professor 
Arnold rose, and said it was an unpleasant duty he 
had to perform in severely criticising the paper. 
He showed by parallel quotations that its chief aim 
was the same as the work for a paper given by the 
speaker to the Institute in 1894, The author had 
said that the research had for its purpose the 
determination of the influence of elements on 
iron, The title of the 1894 paper was ‘‘The 
Influence of Elements on Iron.” The present paper 
stated that ‘‘it was necessary to work with the 
purest materials obtainable, and particularly to keep 
the carbon low.” That was the very essence of the 
scheme of work culminating in the presentation 
of the 1894 paper. It was gratifying to see that work 
which had been regularly done at the steel works of 
the University College, Sheffield, was unanimously 
pronounced to be ‘‘impractical” or ‘‘ impossible ” 
by the best American practical men. Professor 
Howe reassured the author that it was practicable 
and possible. He might well do so, as the speaker 
had sent him several bars of the material to which 
reference had been made. This was many years ago, 
and was in response to Professor Howe’s opinion 
that it was impossible to produce such bars. It 
was quite unnecessary to use magnesite - lined 
plumbago crucibles, for in Sheffield, at the college, 
they regularly produced these alloys in the well- 
known Sheffield steel-melting crucibles, made from 
a mixture of refractory materials differing only 
slightly from those in every-day use. His own 
results on nickel steel, contributed as part of the 
discussion on Hadfield’s paper, read before the 
Institution of Civil Engineers, were also ignored, as 
well as those for pure iron. Further, the results 
in the paper on these matters compared unfavour- 
ably with those already published. 
Mr. A. McWilliam said he felt it his duty to 
mention to the Institute his feelings on reading the 
paper, as he had received it at home before seeing 
any of his colleagues. That a paper should be 
given on the influence of elements on iron without 
reference to results in Professor Arnold’s paper 
before the same Institute in 1894 was hardly excus- 


‘* Never having given any attention to steel alloys” 


elping young men with their 


precedent and a refutation of that argument. He 
would recommend Carnegie scholars to undertake 
little work, and do that little well, so that it might 
endure. 

Mr. Harbord agreed with Professor Arnold that 
the investigations referred to as being made some 
time ago should have been included in the paper. 
He considered, however, that Dr. Mathews, as a 
young man, had made an honest attempt to treat 
the subject fairly, and he thought that Mr. 
McWilliam was too severe in his criticism of a 
first attempt. At any rate, as far as his award of 
the medal was concerned, this paper was better 
ros two other papers which had been brought for- 
ward. 

THe Iron Ores or Brazil. 

A paper by Mr. H. K. Scott, of Rio de Janeiro, 
was next read in very brief abstract by the author. 
The only speaker on this paper was Professor 
Bauerman, who gave some interesting particulars 
of the Brazilian ore deposits. Ten or twelve years 
ago he had said that Brazil would be a source 
of high-class Bessemer ores, and no doubt 
there were enormous quantities within reach 
of Rio. He compared these deposits with those in 
various parts of the world which he had visited ; 
in fact, it seemed that there could be hardly any 
part of the world where iron ore is to be found that 
this widely-travelled metallurgist has not been to and 
investigated thecapabilities of the district on thespot. 
Tron: making in Brazil up to now, hefsaid, was on a 
small scale. In regard to the works he had been 
to in Brazil twelve or fourteen years ago (and of 
which he showed views), though they were small, 
they were of interest, inasmuch as the mineral 
worked was totally different from other descriptions 
generally used. 


Tue ComprneD Buast-FuRNACE AND OPEN- 
HeartH Furnace. 


A paper by Mr. P. Eyermann, of Benrath, near 
Diisseldorf, entitled ‘‘ The Combined Blast-Furnace 
and Open-Hearth Furnace,” was next read in 
abstract by the author. The only speaker on this 
paper was Mr. Healy, who pointed out that the 
apparatus described by the author was similar to 
that which he had patented some years previously. 
There had, he said, been several patents for the 
blending of Bessemer and open-hearth furnaces. 
The late Sir William Siemens had made many 
experiments in this direction, with which the 
speaker had been connected. 

The time for adjournment having arrived, the 
President said that further discussion on this paper 
might be submitted in writing to the Secretary for 
inclusion in the ‘* Transactions.” 


REMAINING Papers. 


The four other papers on the programme were 
taken as read. They were as follows: ‘‘Gas from 
Wood for Use in the Manufacture of Steel,” by 
James Douglas, LL.D., of New York; ‘The 
Chemical and Physical Properties of Carbon in the 
Hearth of the Blast-Furnace,” by W. J. Foster, 
of Darlaston; ‘‘The Sulphur Contents of Slags, 
and other Metallurgical Products,” by Baron 
Juptner von Jonstorff, of Donawitz, Austria ; 
‘*The Influence of Chemical Composition on the 
Soundness of Steel Ingots,” by Axel Wahlberg, of 
Stockholm. 

The meeting was brought to a conclusion by 
votes of thanks being passed to the Institution of 
Civil Engineers for the use of the theatre, to the 
President of the Institution (Mr. William Whit- 
well), and to the Secretary (Mr. H. Brough). 


' Tae ANNuAL Dinner. 


The annual dinner of the Institute was held on 
the evening of Wednesday, the President (Mr. 
William Whitwell) occupying the Chair. During 
the course of the evening Mr. Arnold-Forster 
made a speech, in which he advocated very 
strongly the wider adoption of standards for 
parts, and the uniformity of tests in engineering 
ractice. In this respect he ssid we were 
ehind the Continental nations. He had been 
studying the publications of the great Con- 
tinental nations for the co-ordination of tests of 
materials and the institution of stendard dimen- 
sions, and the conviction had been forced upon 
him that we had already allowed o)portunities of 
co-operation to go by which we cught to have 
seized. He was glad that at the eleventh hour the 
Tron and Steel Institute, the Institution of Civil 
Engineers, the Institution of Mechanical Engi- 
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had taken up the work, and he wished it every 
success. The French Government were stan- 
dardising their railway material, but nothing cor- 
responding to that existed in the records of our 
Government arrangements. In inspecting a steel 
works recently he found that in the matter of 
tensile strength for steel there was one test for the 
Admiralty, another for the War Office, another for 
the Board of Trade, another for one set of railway 
companies, and another for another set (the Board 
of Trade recognising neither of these), another for 
the Egyptian Government, enother for the Indian 
Government, and another for the whole of the 
Continent of Europe. That was absolutely crazy. 
It was measuring pints by fourteen different kinds 
of pots. All the departments were sinners in that 
respect. Scientific societies should forward the 
work of standardisation; and in the Admiralty 
great strides were being made, thanks to Sir William 
White. They had succeeded to some extent in the 
standardisation of electrical appliances. They had 
also standardised gunnery, and were now endea- 
vouring to do so in fittings of ships. When the 
Iron and Steel Institute and kindred associations 
had made up their minds as to the true method of 
standardisation, they should boldly ask the Govern- 
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ment to undertake that, within a definite time, all 
Government specifications should be within theterms 
of that standardisation. He was aware that there was 
a danger in standardisation. We must not stereo- 
type too closely, nor interfere with improvement 
by solidifying all patterns; and therefore he 
trusted that they would insist that the Govern- 
ment should co-operate in work in which the Iron 
and Steel Institute and other societies must be the 
kindred spirits. In conclusion, he said we had 
been too modest in this country in advancing the 
claims of science. What was done for applied 
science in other civilised countries should make us 
ashamed of the pittances doled out in England, 
which were supplemented to the extent of 99 per 
cent. by over ge charity, for the purpose of per- 
forming those elementary duties of co-ordinating 
the scientific part of this country’s life. He 
believed that if the scientific associations took a 
high line in the matter, the country would support 
them right through. 

Sir Alfred Hickman —— ‘*The Imperial 
Forces,” which was acknowledged by Admiral Sir 


N. Bowden-Smith and Lord Raglan. 
roposed ‘The Houses 
ord Blythswood and 


Sir Bernhard Samuelson 
of Parliament,” to which 
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Sir Christopher Furness replied. The remaining 
toasts were ‘‘ Our Guests,” proposed by Sir William 
Roberts-Austen, and acknowledged by Major- 
General Sir J. F. Maurice; ‘‘ The Iron and Steel 
Institute,” proposed by Sir Norman Lockyer, and 
acknowledged by the President. 


Tre Summer MEETING. 

The Summer Meeting will be held in Diisseldorf, 
commencing on Tuesday, September 2, and extend 
ing over the following Wednesday, Thursday, and 
Friday. 





Betcium AND Mextco.—The John Cockerill Company, 
of Seraing, Belgium, has taken contracts in Mexico for 
125,000 tons of steel rails—viz., 90,000 tons for the 
Mexican National Railway, and 35,000 tons for other 
Mexican lines. The Cockerill Company proposes to open 
offices in Mexico. 





Betc1an Coat Imports.—The imports of coal into Bel- 
gium in the first three months of this year were 7 40,044 
tons, as compared with 630,820 tons in the corresponding 
period of 1901. The imports in March were 257,944 tons, 
as compared with 228,050 tons. The imports from Ger- 
many in the first three months of this year were 459,547 
tons, as compared with 358,929 tons; and from Great 
Britain 150,597 tons, as compared with 175,233 tons. 
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when running at a speed of 90 revolutions per minute, 
400 eifective horse-power. 

The steam admission for both cylinders is governed by 
Professor Stumpf’s patent trip-valve mechanism ; the 
releasing action is obtained by the combined working 
of two eccentrics, the one which operates the releasing 
of the valves being mounted loose on the governor 
shaft, and its eccentricity being regulated by the 
governor. 

The latter is carried on the governor shaft between 
two bearings on the high-pressure cylinder. By its 
construction the centrifugal force and also the inertia 
of the rotating weights come into operation, and 
variations in the load are most rapidly and accurately 
met. A special device on the governor shaft, at the 
high-pressure cylinder end (Fig. 2), makes it possible 
to vary the speed by 10 per cent. while the engine is 
running. Fig. 2 shows a horizontal section through 
the governor and its casing; and Fig. 3 an end 
elevation, with the top half of the governor casing 
fitted in place, and completely covering the governor. 

The inlet valves are connected with an oil-vacuum 
dashpot, which breaks the fall of the disengaged valve 
on its seat. The characteristic feature of the mecha- 
nism is that when the valve is raised, a vacuum is 
produced under the oil piston, which acts as a spring 
and accelerates the closing of the valve. The buffer 
action is further continued by the gradual closing of 
the orifices to the oil which is under the piston. ‘The 
adjustment of the valves for silent working is easily 
effected by hand, so that the action of the valves is 
noiseless, even when the engine is running at its 
highest speed. 

he point of cut-off in the low-pressure cylinder 
can be regulated by hand, and within large limits, 
while the engine is running. 

The exhaust valves are worked by separate eccentrics 
in connection with levers, These are illustrated in 
the vertical sections through the high and low-pres- 
sure cylinders, (Figs. 4 and 5.) 

The steam distribution to, and the exhaust from, the 
high-pressure cylinder are effected through pipes, 
which are separately fitted to each valve chest, but 
which meet at a distance from the engine. This 
arrangement allows the cylinder to expand freely, and 
its walls are not liable to crack. 

Neither the high nor the low-pressure cylinder is 
steam-jacketed, but the intermediate receiver, shown 
in Figs. 1, 4, and 5, is provided with a very effective 
tubular heating device to heat the steam previous to its 
delivery into the latter cylinder. 

The low-pressure cylinder rests direct on a bayonet 
frame, the high-pressure cylinder being held in a cast- 
iron support. This arrangement prevents the heating 
of the Saae and renders rear slide-bars unnecessary. 
The two cylinders are held apart by a cast piece with 
a wide opening, through which the piston and cylinder 
covers are put in place. Both the cylinders rest on a 
common foundation plate, provision being made for 
longitudinal expansion through heat. 

he crank is built with a heavy counterweight, and 
about one-third of the moving parts is also balanced. 
All the lubrication of the mechanism is effected by 
self-acting oil cups; the governor shaft turns in 
bearings with annular lubrication, while the bearings 
of the main shaft are supplied with a contnuous 
flow of oil by means of rotary oil pumps. 


are provided with copper ferrules at the fire-box end. 
The fire-box is a corrugated cylinder attached to the 
boiler at the back, and at the bottom by the re-enforc- 
ing rings, round the openings for cleansing only. It can 
thus expand very freely and owing to its cylindrical 
shape requires no staying. Its diameter is 55 in. 
inside, and it measures 131 in. in length. Its axis is 
below the axis of the boiler barrel, so as to allow a 
good steam space above the crown. The total heatiog 
surface is 2793 square feet, of which 128 square feet 
are fire-box area. The grate, which is provided 
with rocking fire bars, has an area of 27.27 square 
feet. The safety valves are each 34 in. in 
diameter. 

As already stated, there are four cylinders, which 
are shown in detail by Figs. 7 to 9. e low-pressure 
cylinders lie outside the frames, as shown in Fig. 5, 
and the high-pressure cylinders inside. The latter are 
15 in. in diam., and the low pressure 25 in. ; the stroke 
being in each case 26 in. All four cylinders lie in 
the same horizontal plane. The inside cylinders of 
course drive on a cranked axle, and this axle also 
carries the main driving wheels, which are coupled to 
the low-pressure cylinders. The high and low pressure 
cranks on the same side stand at 180 deg, with each 
other, so that a certain balancing of the inertia forces 
is obtained, since the one piston is moving back as the 
other moves forward. A single piston valve on each side, 
15 in, in diameter, controls the supply of steam to both 
the highand the low pressure c edemen tink side. This 
valve has a travel ot 5in., and there is an outside lap of 
1 in. in the case of the high-pressure cylinder, and { in. 
in that of the low-pressure cylinder. On the exhaust 
side there is a negative lap of } in. for the high-pressure 
and § in. for the low-pressure cylinders. No lead is 

iven the high-pressure cylinders in full gear, but the 
ow-pressure have alead of $ in. Since a single valve 
distributes the steam to two cylinders, there is only the 
reame number of eccentrics needed as with an ordinary 
two-cylindered locomotive, The piston rods are all of 
the same size, The crossheads work in two bar-steel 
guides and are of cast steel, with gun-metal shoes. 
ne and coupling rods of ]{ section are 
used, 

The frames are of wrought iron, The six coupled 
wheels measure 73 in. over the treads. They have 
steel centres and bronze hub plates. The tyres, which 
are of open-hearth steel, are 5} in.{in total width and 
34 in. thick. The bogie wheels are 33 in. in dia- 
meter, and are mounted on steel axles, with journals 
54 in. in diameter by 10 in. long. The total wheel 
base is 28 ft. 4 in., whilst that of the coupled wheels is 
13 ft. 9 in. 

The tender, as represented in Fig. 1, has also some 
peculiarities. The cylindrical type of tank shown is 
due to Mr, Vanderbilt, and is claimed to be cheaply 
constructed and very light for its capacity, which in 
this case is 4000 Imperial gallons of water. The 
bunkers hold 9 tons of coal. As shown, the tender 
runs on two four-wheeled bogies. These are of a some- 
what peculiar type, being built of steel castings held 
together by means of keys, no bolts being used and no 
nuts, save those on the ends of the keys. This arrange- 
ment is due to Mr. Symons. The tender wheels are 
36 in. in diameter, and have cast steel centres and 
steel tyres. The axles are of open-hearth steel, with 
journals 5 iv. in diameter by 9 in. long. 

The engine above described, we may add, was 
No. 20,000 on the books of the Baldwin Locomotive 
Works. These works turned out their five-thousandth 
engine in 1880, their ten-thousandth in 1889, and their 
fifteen-thousandth in 1896, so that the successive ad- 
ditions of 5000 engines to their output have been made 

































































Street Rats 1 Turkey.—Tenders were recently invited 
for 20,000 tons of steel rails for the Hamidié ilway, 
deliveries to be made partly at Haifa and partly at 


in continually decreasing periods. The works are} Beyrout. A first adjudication of rails has just been 
stated to be now capable of turning out five locomotives | attempted. Tenders were delivered by the John 
Cockerill Company, the Angleur Steel Works Company, 


er day. 
P y Krupp, of Essen, and the Rhenish Steel Works Company, 
of Ruhrort. The last-named establishment delivered the 
lowest tender—viz., 5/. 16s. per ton delivered. This price, 
however, was considered too high for the Turkish authori- 
ties, who postponed the acceptance of any tender, in the 
hope of more advantageous terms being obtained later on. 





500 HORSE-POWER TANDEM ENGINE AND 
ALTERNATOR. 

Tur Humboldt Engineering Works Company, of 
Kalk, near Cologne, are exhibiting in the Machinery 
Hall of the Diisseldorf Exhibition a 500 horse-power 
tandem trip-valve engine, running at 94 revolutions 
per minute, and coupled direct to a 500-kilowatt 
10,000-volt single-phase alternator, -built by the 
Elektricitiits Aktien Gesellschaft, formerly W. 
Labmeyer and Co., of Frankfort. 

The principal dimensions of the Humboldt engine 
are the following : 


Diamet:r of high-preesure cy- 





Natat GOVERNMENT RaiLways.—The revenue of the 
Natal Government Railways last year was 1,650,355/., as 
compared. with 1,242,281/. in 1900, showing an increase of 
408,074/., or 32.85 per cent, The working expenses last 
year were 1,159,026/., including 159,3287. expended upon 
additions and improvements to buildings, way, and 
works, in order to enable the management to cope more 
effectively with the continually growing traffic. The 
working expenses showed an increase of 348,534/., or 
30.07 per cent., as compared with 1900. New lines to 
the extent of 42 miles were oj in the course of last 


linder Re, ae . 475 m. (18.7 in.) A 
Diameter of low-pressure cy- ss ples Faron Se, gquepliedinet yo = 
"Ene oa tdi ig: SO hate Ed ” oe ) 171.77 per cent. in 1899. The net revenue last year was 
: 50 te 180 »» ) | 491,330. ‘This gave a return at the rate of 5u. 10s. 3d. 


Revolutions per minute... 


The engine, which is illustrated by Figs. 1 to 5 of 
our two-page plate, has been built for working with 
superheated steam at a pressure of 10 atmospheres 
(142 lb. per square inch), and it develops, when 
exhausting into the condenser, with a reduced rate 
of introduction in the low-pressure cylinder, and 


annum upon the 8,528,989/. expended upon 
open The corresponding return in 1899 was 
4l. 93. 11d. per cent. upon the capital then expended upon 
lines in effective operation. © past year was one of 
unceasing a in consequence of the war in the 
Transvaal, and the whole resources of the m: 
ment had to be brought into play to meet the require- 
ments of the military authorities and the public. 


per cent. 
ne . 





NOYES FROM THE UNITED STATES. 
PHILADELPHIA, May 7. 
THE exportation of American iron and steel markets, 
which began falling off last year, still continues. The 
cause is the extraordinary demand at home, and the 
demand is apparently increasing. American iron and 
steel makers and machinery makers, however, are 
contemplating increased production in order to supply 
foreign markets when the present exceptional demand 
begins to subside, or when increased —_—e capa- 
city will supply more than the market will absorb. 
Quotations in iron and steel throughout the country 
remain very high, but there has been no material 
advance in any direction. Higher prices could be had 
for the asking, but makers are not in a position to 
promise deliveries when wanted. They are therefore 
making a virtue of a necessity, and are refusing to 
advance prices or to book orders for delivery except 
at prices to be named later on. This course is not 
satisfactory to buyers, as they desire to know at the 
outset what the material is to cost them. It is this 
fact that mainly accounts for the decreased activity 
in the market during the past week or ten days. 
Among statistical figures showing imports are pig-iron 
imports for the first quarter of the year, 33,374 tons ; 
rails, 1967 tons; steel billets, slabs, and bars, 14,073 
tons ; in plates, 18,892 tons; wire rods, 2877 tons. 
The pig-iron market has been quiet during the past 
week; buyers decline to follow the market upward, 
and prefer to allow an accumulation of stocks. Trouble 
may occur in the blast-furnace industry owing to the 
anticipated demands on June 1 for the three-shift rule. 
Vigorous efforts are being made in the West to secure 
foreign steel, and an active demand for structural steel 
would present itself were it possible for mills to meet 
it ; consumption continues heavy inalllines. Bar iron 
is particularly active in the North-West, and Chicago 
distributors report an exhaustion of stocks. Cast 
pipe is selling as fast as mills can turn it out. 
All leading cities are laying a good deal of pipe, and the 
anticipated requirements for the coming year will be 
about 33 per cent. ahead of last year’s requirements. 
A great many steel rails are wanted, but mills are 
not in a position to promise the deliveries demanded. 
Heavy sections are 28 dols. and light 35 dols., and 
lots of old steel rails are selling in the North-West on 
a basis of 32 dols. The greatest activity prevails in 
Western Pennsylvania. The Plate Association will 
meet probably next week, and, it is said, will advance 
prices. The American Bridge Company are booking 
as much business as they are able to deliver during 
the summer. The sheet mills throughout the country 
are oversold; Bessemer rods are selling at 36 dols.; 
basic, 38 dols. The largest order for merchant pipe 
placed last week was for 300 miles of 8-in. and 10-in. 
ipe. All of the mills owned by the United States 
Reel Corporation will be thoroughly reorganised this 
year, with the expenditure of sufficient capital to put 
them in first-class condition. The production of steel 
wire nails last year was 9,803,822 kegs of 100 lb., an 
increase of 2,569,843 kegs over the previous year, or 
an increase of 35 per cent.; additional capacity is now 
being provided. ; 
The Cramps Shipbuilding Company, of this city, 
has just authorised an increase of 4,000,000 dols. for 
improvements in their yards, owing to the demand for 
the construction of larger vessels. More space and 
more tools are necessary, and the improvements will 
be entered upon at once. The recent steamship 
merger has had an unfavourable influence upon pend- 
ing legislation at Washington as to the —— Ship 
Subsidy Bill. The Bill will probably be defeated and 
furtherconsideration postponed until the next session of 
Congress. Regarding general market conditions, it is 
the opinion of the best-posted brokers and bankers 
that there is nothing to prevent a further advance in 
the volume of business, but any further advance in 
rices will probably check enterprise in this direction. 
Stock speculation was exceedingly active during the 
month of April. Bank clearings in all the leading 
cities aggregated the largest total reported in any 
month since May, last year. Bank clearings for April 
were 46 per cent. in excess of April last year. A large 
expansion of loans is in progress. For last week the 
increase was nearly 11,000,000 dols. All indications 
int to the speculative tendency, despite the little 
wend last week over International Power. 





Frence METa.iurGicaL Inpustry.—The production of 
wrought iron in France last year was 554,309 tons, show- 
ing a decline of 153,965 tons as compared with 1900. The 
production of manufactured steel also declined last year 
to 1,151,170 tons, as compared with 1,226,537 tons in 
1900 ; and that of Bessemer and Siemens-Martin steel to 
1,465,071 tons, as compared with 1,565,164 tons. 


CanapiaN Coat.—The Dominion Coal Company has 
closed a five-year contract with the Canadian Pacific 





Railway Caney. The contract provides for a minimum 
annual supply of 500,000 tons, to be carried to 800,000 
tons if necessary. An existing contract, which expires 


next year, only provides for an annual supply of 250,000 
ns. ; 
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JAPANESE RAILWAYS. 


TuE Japanese Government Railway Bureau report 
for the year ending March 31, 1901, has recently been 
issued, and contains much information. At the end 
of the year there were 42 temporary charters in 
existence for 41 companies, of which 35 were new 
companies, the total mileage being 1516 miles 54 chains, 
and the capital 57,387,000 yen. The number of full 
charters granted this year was 14, to 13 companies— 
eight to existing companies and five to new companies. 
The total mileage was 392 miles 68 chains. The 
capital of these is 25,100,000 yen. Eight companies 
were dissolved, three absorbed in other companies, and 
five were companies not opened for running. At the 
end of the present year there were 54 private railway 
companies, with a mileage of 4026 miles 22 chains, 
and with a share capital of 276,440,000 yen. 

At the end of the present year there was in all, of 
private and Government railways, a total mileage of 
6103 miles 49 chains—namely, Government line 2077 
miles 27 chains, and private lines 4026 miles 22 chains, 
the total capital of the Government lines being 
184,967,923 yen, made up as follows: 


Yen. 
Fixed capital of the railway bureau 2,138,724 
» running capi ive A 200,000 


Capital of stores ... ... ..._~—-2,050,000 
Estimated cost of improvements and 
material for same 1,051,841 


Balance of building fund estimates 49,618,668 


ne estimated cost of im- 
provements ... es ee rere 9,672,133 
Balance of estimated cost of bridges 
over new course of Yodogawa 396,176 
Amount for the Government Hok- 
kaido Rail wa; 5,118,576 
Stores for the above ... eis 100,000 
Balance of estimate for building 14,621,805 
The share capital of the private rail- 
way companies is oe ... 276,440,000 
Giving a total of . 461,407,923 


The open mileage is 3855 miles 5 chains — namely, 
Government lines, 949 miles 69 chains; and pri- 
vate company lines, 2905 miles 16 chains; the cost 
of construction of the same being 276,803,902 yen 
—that is to say, the Government lines, 85,573,510 
yen, and the private lines, 191,230,391 yen, being an 
increase over the previous year of total mileage 273 
miles 10 chains, with a capital of 29,795,360 yen, and 
an increase of open mileage of 216 miles 13 chains, 
with a total cost for the newly-opened mileage of 
33,380,622 yen. The rolling stock in use was as 
follows : 

Number of locomotives Sie) bene 1,279 

Passenger carriages... nak ose 4,416 

Goods wagons ... é sv 18,291 

The above is an increase over last year of locomo- 

tives, 65; passenger carriages, 265; goods wagons, 
1786. The locomotive mileage was 31,950,547 miles. 
The fuel used for this was: coal, 1,212,110,909 lb.; heavy 
oils, 33,337 koku; grease, 11,007 koku. There is an 
increase over last year on the locomotive mileage of 
3,201,395 miles, equal to 10 per cent.; on the coal 
bill of 125,346,789 lb., equal to 10.3 per cent. ; on the 
heavy-oils bill of 20,617 koku, equal to 61.8 per cent. ; 
but the use of grease has decreased by 3.8 per cent. 
The train-mileage figures were as follows : 


Train-miles - ae bate ... 28,643,811 
Passenger a mileage ... .. 196,899,266 
8-wagon mileage . 227,254,759 


Total mileage of the rolling stock ... 424,154,025 
This is an increase over the year before on the train- 
mileage of 8.8 per cent.; on the passenger carriage 
mileage of 12 per cent. ; on the goods-wagon mileage 
of 14.3 per cent.; and on the total rolling-stock 
mileage of 13.2 per cent. 


The number of passengers carried 


was... Sy em ie . 113,710,871 
The total passenger mileage was 1,903,042,114 
The fares were ... sue bis 26,541,462 yen 
The traffic mileage was 732,498,698 

ton-miles 


The freight dues for this amounted to 15,426,268 yen 


Compared with last year there was an increase of 
passengers carried of 15,194,929—that is to say, 
an increase of 10.2 per cent., and the passenger 
mileage increased at the same rate—10 per cent. The 
passenger fares, however, showed a slightly higher gain 
—11.8 per cent. The goods tonnage showed an in- 
crease of 2,581,486 tons—that is to say, 17.9 per cent, 
The ton-miles showed a higher increase—18.2 per cent., 
but the freight dues were 17,5 per cent. higher. 

The traffic profits were 24,211,130 yen, which, com- 
pared with last year, showed an increase of 18.5 per 
cent. On the gross receipts there was an addition of 
14.2 per cent., but on the expenses the rise was only 
9,1 per cent, 





. Western AusTRALIAN GOLD.—The production of gold 
in Western Australia last year was 1,879,389 oz. The cor- 
output in 1900 was 1,580,930 oz.; in 1899, 


HYDRAULICALLY BALANCED ASHLEY 
PUMP. 


On page 644 we illustrate (Figs. 1 to 3) a pump 
built by Messrs. Glenfield and Kennedy, Kilmar- 
nock, for the Cirencester Water Works, under the 
direction of Mr. T. Hibbert, surveyor to the District 
Council, in which a new system of hydraulically 
balancing the load on the engine is embedied, with the 
result that however the water level in the well may 
vary, the engine does exactly the same amount of 
work on successive up and down strokes. Whilst 
it is perfectly easy to balance by means of fixed 
weights a single-acting pumping engine which 
always works under the same conditions, this is not 
the case if the level of the water in the well 
alters. In the case of many water-works engines the 
head over the suction valves varies greatly, a range 
of 100 ft. being by no means unusual. In such circum- 
stances it is impossible to arrange counterweights so 
as to equalise the load on the engine during the up 
and down strokes of the pump, since if these are 
adjusted to be correct at some particular water level, 
they will be completely out of balance if this level 
should rise or fall. 

If a double-acting pump is used, this difficulty 
disappears ; but this involves the use of a drowned 
stufiing-box and of an additional set of valves at 
the bottom of the well. The discharge of single- 
acting pumps can, of course, ba rendered continu- 
ous by closing in the top of the rising main by 
a stuffing- box, through which a plunger, equivalent in 
area to half the area of the bucket, works. This plunger, 
being fixed on the bucket-rod, moves out of the rising 
main as the bucket rises, so that only one-half the 
bucket displacement is delivered from the rising main 
on the up stroke, the other half being forced out by 
the displacement of the plunger on the down stroke. 
Though the delivery on the up and down strokes can 
thus equalised, it will readily be seen that the 
work done on the two strokes is not so, but will 
alter with the level of the water in the well. Thus 
if A is the area of the bucket, that of the plunger will 
be half A; and if H, and H, be the delivery head at 
the bucket level and the plunger level respectively, 
whilst 4 = the height of the suction water in the 
well or boring over the suction valves, and, neglecting 
the area of the rod, we have 


Force exerted on up stroke= A H)— Ams -Ah, 


whilst the force exerted on down stroke = - H,. 

Hence, with a fixed distance between the plunger 
and the bucket it is impossible to equalise the work 
done, unless the head h—that is to say, the level of 
water in the well—remains constant. 

The hydraulic method by which such a balance is 
obtained will, perhaps, be best understood by reference 
to the diagram, Fig. 4. The pump shown in this 
diagram is of the Ashley type (of which over 50 are 
now at work or under construction), in which all the 
valves, both suction and delivery, are mounted on the 
bucket (see ENGINEERING, vol. Ixvii., page 140), but the 
device is also applicable to other forms of pump. The 
essential feature of the arrangement is the hollow pump- 
rod P.R. marked in the oe At its upper end this 
passes through a stuffing-box S.B. at the top of the 
delivery pipe, and is carried right down to the bucket B. 
asshown. The delivery valves for the latter are lettered 
D.V., and the suction valves S.V., whilst the water 
level in the well is denoted by W.L. It will be seen 
thatasmall pipe connects the interior of the hollow rod 
with the space surrounding the suction valves, and 
hence the level of water raw, the hollow rod is always 
the same as that in the well. The internal area of the 
hollow rod is made 6 to half the area of the bucket. 
Let A be the area of the latter, H the head over the 
delivery valves, and h the head above the bucket due 
to the level of the water in the well. Then assuming 
for the moment that the wall of the hollow rod is 
infinitely thin, we have the following forces acting on 
the bucket during its upstroke : 

On the upper side of the bucket . 4 H + = oh 

On the bottom side of the bucket . A h. 

The difference of these, or A (H 3 — A) represents 


the force to be exerted by the engine on the up stroke. 
Next, on the down stroke we have the delivery 
valves open and the suction valves closed. Hence the 
forces acting are on the upper side of the bucket, 
Ayq.A 
é + ‘ 
side the force acting now is A H, and the difference of 
these Sones the load on the bucket is, as before, 


A a) the load on the engine, therefore, is per- 
fectly balanced. In the foregoing it was assumed that 
the wall thickness of the hollow rod was negligible ; 


h, exactly as before, whilst on the under 





responding 
1,644,875 oz ; and in 1898 1,050,183 oz. 





and, of course, in practice this condition is impossible 





of fulfilment. Solong, however, as the area inside the 
hollow rod is made equal to half the bucket area, the fact 
that the rod must have a sensible thickness of wall 
is immaterial, since it can be compensated for by add- 
ing a fixed counterweight to the engine. Were the 
specific gravity of the material of which it is made the 
same as that of water, no such counterweight would 
be needed ; but by adding a counterweight exerting an 
upward force equal to the difference in weight between 
the rod and that of an equal volume of water, the same 
result is attained, so far as the force to be overcome is 
concerned, as if the rod was built of infinitely 
thin tubing. Where, as in the diagram, the water 
is delivered to a level above that of the pumping 
engine, a stuffing-box is needed at the top of the 
delivery pipe, and the diameter of the rod is reduced 
at this point to .707 that of the bucket. With this 
proportion, equal quantities of water are delivered on 
the up and down strokes. The remainder of the rod 
has, however, an internal diameter equal to .707d. 
Returning now to the pump actually supplied to 
Cirencester, and illustrated in Figs. 1 to 3, we may 
mention that it replaced a pump of the ordinary type, 
and is driven by the old aachintey : the only new 
work supplied being the pump, the rod, and the rising 
main. As shown in Fig. 1, the pump is fixed in an 
open dry well, about 40 ft. deep, from the bottom 
of which a bore-bole is driven. The uppermost bore- 
pipe stands up a little from the bottom of the well, 
and terminates by a flange, to which a sluice valve, 
placed horizontally, is bolted, and to the upper 
flange of this sluice valve is fixed the bottom of 
the working barrel of the pump. This working 
barrel is of the ‘‘ shrouded ” type, a type which is used 
on those very rare occasions when either the water 
has to be pumped from a level below the bucket, or 
when, as is the case at Cirencester, the well in which 
the pump stands is required to be kept dry. The mini- 
mum level of the suction water is about 34 ft. below the 
stuffing-box level, and the highest level is 2 ft. below 
it. The maximum fluctuation in the suction water 
level is therefore 32ft. The pump is 8 in. in diameter 
by 1 ft. 9 in. stroke, and, when running at its normal 
speed of 33 revolutions per minute, lifts 150 gallons 
een slip”) per minute to a total head of 180 ft. 
above the level of the pump. The pump bucket is 
of the ordinary Ashley type, with 15 suction valves, 
having an effective area equal to 70 per ceni. of 
the area of the bucket. The attachment of the 
bucket to the hollow pump-rod and the communi- 
cation pipe (always open and uncontrolled ‘by a 
valve of any sort) between the suction water and the 
interior of the hollow pump-rod are well shown in 
Fig. 2, and it should carefully noticed that this 
communication pipe has no connection whatever with 
the interior of the bucket below the emigre valves ; 
so that when these are open, as when the bucket is 
oing down, the water (under the pressure of the full 
ad due to the height of the reservoir) has no chance 
of finding access to the interior of the hollow pump- 
rod. The floating air-ball shown in Fig. 2 is provided 
in order that, should the suction water level, and con- 
sequently the water level in the hollow rod also, fall 
by any chance below the level of the bucket, this air- 
ball, sinking with it, may seat itself upon the orifice 
shown, closing this, and thereby preventing the pump 
sucking air down through the interior of the hollow 
pump-rod, The —_ itself is 6.18 in. in diameter 
internally and § in. thick, and consequently its internal 
area is 30.06 square inches, equal to half the full area of 
the 83-in. bucket, which is 60.12 square inches. Just 
below the stuffing-box (Fig. 3), however, the diameter 
is reduced, so that the part of the rod which works 
through the stuffing-box is 6.18 in. in diameter exter- 
nally, as shown in Fig. 3, so that its external area at 
this point is 30.06 square inches, equal to half the area 
of the bucket. An air-cock is screwed into it (see 
Fig. 3), above the stuffing-box, so that the atmospheric 
pressure may be admitted freely into its interior, in 
order that there may be no check to the free rise and 
fall of the water within it. The pump is worked by 
a rocking lever, pivoted at its centre, and attached at 
its outer end to the piston-rod of a direct-acting 
rotatory steam engine. On the arm of this lever, 
away from the pump, is a balanceweight, as shown in 


Fig. 1. 

There can be no doubt but that this arrangement 
tends to make the working of an engine driving a 
single pump extremely regular and economical to 
degree hitherto quite unattainable. The construction 
described above is, of course, equally applicable to 
those pumps which do not lift their water above the 
surface of the ground, and do not, therefore, require a 
stuffing-box. ; 

Although the ape a of the hollow rod is more 
readily applicable to the pump buckets of the Ashley 
type, it can be adapted to new or old pumps made oa 
the old bucket and bottom valve ar a, either in 
the manner shown in Fig. 5 or in Fig. 6. In Fig. 5 the 
valves of the bucket are of the ordinary ring valve 
type. The upper valve is uided round the hollow 





indle, and through the thickness of the guide and 
eronge the valve itself an opening is made. The 
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HYDRAULICALLY BALANCED ASHLEY PUMP FOR CIRENCESTER WATER WORKS. 
MR. J. HIBBERT, ENGINEER; MESSRS. GLENFIELD AND KENNEDY, LIMITED, KILMARNOCK, CONTRACTORS. 
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hollow spindle is pierced with a per acer 
opening, and mattera are so arranged that the guide 
slides on the spindle like a slide-valve in such a way 
that the ports are opposite each other when the valve 
is shut, as itis when the bucket is going up; thus 
opening communication between the interior of the 
hollow rod and the suction water; but are closed 
against each other when the valve is open, as it is 
when the bucket is going down, thus shutting off 
communication with the hollow rod. 

In conclusion it may be noted that hitherto in well 
work it has usually been the practice to group the 
pumps in pairs, so as to make one pump balance the 
other. This arrangement is, of course, quite effective; 
but two pumps cost much more than a single one of 
equal capacity, and take up a much greater space in 
the well, and two sets of bell cranks and headgears are 
required instead of one. The new pump will enable 
one pump of rather larger diameter to take the place 
of these two, and its advantage will be specially felt 
in borehole work, where two pumps can obviously 
never be used. Double-acting pumps of the “con. 
certina” type have also been used with success, but 
these involve the use of valves very difficult of access in 
case of need. At Cirencester perfect balance has been 
obtained with a single-acting pump, and the use of 
an Ashley bucket has made alt valves easily acces- 
sible, no matter what the level of the water in the 
well. The device in question is due to Mr. Herbert 
Ashley, A.M.I.C.E., of the East London Water 
Works Company, and the pump at Cirencester is the 
first constructed ; three others, however, are now being 
built by Messrs. Glenfield and Kennedy, the licencees, 
with some of which the fluctuation in the suction 
water level will be very considerable. 
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EarTHQuakes AND Sea Deprus.—Io consequences of 
earthquakes and volcanic eruptions in the south-west of 
Russia, the depth of the B Sea and also that of the 
Caspian Sea has been affected. Portions of those seas pre- 
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WHIPPLES TEMPERATURE INDICATOR. 
CONSTRUCTED BY THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., LTD., CAMBRIDGE. 
(For Description, see Page 651.) 
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NAVAL ENGINEERS. 
To THe EpIToR OF ENGINEERING. 

Sir,—In your article on ‘‘ Engineering in the Navy,” 
May 9, in Mr. Morison’s reply to the discussion at New- 
castle, he says, “It has been suggested that the Admi- 
miralty, by simply omitting the words ‘in lieu of,’ and 
allowing all other conditions to remain . . . might evade 
the recommendation in the memoradum, &c.” me 

He proceeds, ‘‘It is perfectly certain that the British 
Admiralty would not adopt such a policy of irritation, 


I should like to point out to Meo Sir, that the 
Admiralty, before your article was published, had already 
adopted that policy of irritation. All the ships 
to which officers were usually appointed ‘‘in lieu of” 
chief engineers, with the exception of three, are now 
reduced to ‘‘engineers, assistant engineers, or artificer 
engineers,” and also some others which have never before 
even had officers appointed to them ‘‘in lieu of” chief 
engineers. I am firmly of opinion that, except a serious 
disaster, nothing but the simultaneous resignation of 
a dozen or so of the best of the experienced engineers 
of the Navy will ever move their Leodabies. » Sir, 
should be proud to be considered worthy to be 
May 14, 1902. OnE oF THEM. 





BURSTING CHARGES. 
To THE Eprror or ENGINEERING. 

Sr1z,—I have read with a great deal of interest Mr. H. 
Sprengel’s letter which appears in ENGINEERING of the 
9ch instant. Mr. Sprengel, like myself, was employed as 
@ witness inone of the great cordite cases, and it was our 
hem 4 at that time to investigate everything relating to 
high explosives, especially those of the nitro class. As 
far as I was concerned, I was quite unable to find any 
account of a violent picric acid explosion before the date 
of the Manchester explosion referred to in your article on 
smokeless powder in your issue of the 2nd instant. If 
Mr. Sprengel can point out an instance where this 
material exploded with violent effects before that date, 
will he kindly do so. 

It certainly is a very interesting subject, and it would 
appear from Mr. ers letter that to him belongs 
the credit of being the first to suspect the true character 
of this remarkable substance. Still I think that Mr. 
Sprengel ought to admit that, at the time of the great 
Manchester explosion, practically nothing was known of 
Picric acid, and that even to-day very few people under- 
stand its true character, as is evidenced by the immense 
number of articles that have recently been written about 
se substance in the United States of America, where it 

as been hailed as a totally new explosive of unheard-of 
violerca, destined to “‘ abolish the navies of the world ”— 


/ 


“ae. 





y | 
/ / 





“* more deadly than dynamite,” ‘‘the doom of the battle- 
ship,” ‘‘ the whole world at the mercy of Uncle Sam,” &c, 

undreds of accounts relating to the peculiar character 
of this material have been published in American 
newspapers and magazines, and even in some s0- 
called scientific] papers, the stuff having been looked 
upon as something altogether new, and quite different 
from everything heretofore known to the scientific world. 
Still it is nothing more nor less than our old friend picric 
acid masquerading under another name. 

I think that the last exploiting of picric acid, as far as 
the ‘‘ flourishing of trumpets” is concerned, spoken of by 
Mr. Sprengel, vastly exceeds the original ‘‘ flourishing of 
trumpets” by the exploiter of melinite in France. Yet 
the two substances are practically the same. 

It would be interesting to know whether Mr. Sprengel 
used his picric acid for propelling his projectiles or for 
bursting them. In any case, it would appear to me that 
he is entitled to very great credit for being the first to 
reason out the true character of this most remarkable of 
— but like a good many others, he does not seem 
to have had that encouragement which he had a right to 
expect, 

I am, Sir, yours faithfully, 


ANOTHER EXPERT, 
London, May 10, 1902. : 








THE MICRO-CONSTITUENTS OF STEEL. 
To THE KDITOR OF KL.NGINEERING. 

Sir, —In discussing the paper by Professor Arnold and 
Mr. McWilliam at the meeting of the Iron and Steel 
Institute on Thursday last, although I occupied much 
time, there was a great amount left unsaid of what I 
intended to say; and in justice to the writers of the 
paper and to myself, I hope you will publish the follow- 
ing additional remarks. 

At the meeting I traversed the ground upon which 
there was disagreement between us. I now desire to show 
where there is unanimity of opinion. M. Osmond and 
Sir William Roberts-Austen are in agreement with the 
authors that martensite, including hardenite, is acrysialline 
organisation ; that the structure of hardenite formed by 
heating to just over Ac), and quenching, is exceedingly 
finely crystalline, which is practically confirmed by Pro- 
fessor Arnold, who, in a previous paper, says it probably 
is 80, but is too fine to be detected by the microscope. Sir 
W. Roberts-Austen remarks that ib requires a magnifica- 
tion of 1000 diameters to see it, and the photographs of 
M. Osmond show that itis so. Like the writers, I had 
nod been able, until quite recently, to obtain the trian- 
gular structure, and considered hardenite to be practicall 
amorphous. Following, however, Osmond’s method, 
have able to detect it. ; 

As the temperature is raised, there is a development of 





this crystalline organisation, and the triangular structure 
becomes more and more pronounced. When large masses 
of steel containing about 1 per cent. carbon are heated 
for very many hours at abont 900 deg. Cent. and are then 
quenched, some of the crystalline grains of hardenite 
measure 5 millimetres in diameter, and have parallel 
cleavage planes right through them, and there is a com- 
lete absence of any triangular structure on developing 
S etching in acid or other agents. rue , 

The structure develo in hardenite in all cases is 
that formed at the highest temperature to which it is 
heated, so that if it is highly heated for a short or long 
time and is then cooled to just above Ar,, and is then 
quenched, it retains the structure formed at the higher 
point. 

Tt is easy to see, then, how apparent disagreement has 
arisen ; rf if various observers heated the steels dif- 
ferently, the different results are accounted for. From a 

ractical point of view, all observers agree that properly 

ardened tool steels with 0.9 per cent. carbon are homo- 
geneous, and that if the structure is crystalline it is nob 
easily developed by etching, and it requires a magnification 
of 1000 diameters to properly detect it. The sides of one of 
the triangles of properly quenched steel I measured, and 
found to be 0.0001, or one-tenthousandth of an inch, 
while many of them appear to be much smaller. After 
six hours heating at 800 deg. Cent., and quenching from 
700 deg., they measured 0.003 or 30 times Jarger. 


the original observation of Dr. by that pees 
hardened 0.9 per cent. carbon steels, a though they may 
be minutely crystalline, are practically structureless, iz 
correct. 

Referring now to the observations of the authors, that 
pure iron carbon compounds containing 0.21 per cent. 
carbon quenched from 750 deg. contain a very large 
proportion of free ferrite, and are not entirely composed of 
martensite, I have repeatedly confirmed. Indeed, the 
photographs they show are confirmed by my own, 

I have also proved that carbides diffuse into iron 
between the temperatures 750 deg. and 800 deg. Cent., 
and, what is more important, that diffusion also occurs 
even below the point Ar,, 

On heating small bars of steel for several hours at one 
end only to a temperature of 800 or 900. deg. Cent., 
the heat is graduated from that temperature ab one 
end to far below redness at the other. On _ section- 
ing these bars when cold, either after quenching 
or natural rapid cooling in air, the point Ac, re- 
veals itself On the polished and etched surfaces. 
If the carbon is very low, say, 0.10 per cent., and the 
original structure of the steel very coarse, the point Acs 
is also revealed; for, as I discovered many years ago, a 
coarse structure of ferrite is broken up into a fine one ab 
the Ac; critical point. If the carbon is higher than 1 per 
cent., the Acs point is detected by the indication that 
the meshes or envelopes of cementite have diffused into 
the hardenite, a phenomenon discovered by Professor 
Arnold, and descri before the Iron and Steel Insti- 
tute. The discovery of this system of heating the bars, 
as described, has demonstrated that in a range between 
620 and 670 deg. Cent. there is a very marked segregation 
of the cementite and ferrite of the pearlite. 

his area is marked on the bars after etching as a 
white band. The cementite and ferrite are much more 
widely awe than in the original steel heated to below 
600 deg. Cent. 

This cogugntion involves the excursion or diffusion of 
the carbide through the ferrite. 

The observation has a practical application, for it is 
quite clear to the metallographist. that when it is desired 
to obtain a carbon steel in a maximum degree of softness, 
the annealing should be conducted at a temperature 
between the limits mentioned—viz., 620 deg. Cent. and 
670 deg. Cent. 

Referring now to martensite structure of some un- 
saturated steels, it should be observed that M. Osmond 
has used the expression “martensite structure” in his 
article referred to in my remarks, in the work published 
by the Société pour l’Encouragement de I’Industrie 

ationale, which contains many of the original papers 
previously published, but with additions, alterations, and 
modifications, bringing up to date the knowledge with 
reference to various subjects dealt with. In passing, ib 
may be observed that, as Mr. McWilliam said, ib is true 
the book was bound, but it was sent out as one volume 
3 the Society, under the title of ‘Contributions & 
) Etude des Alliages.” In his description of such martensite 
Osmond says that the darker and lighter ts of it 
appear to be.due to the natural tendency of the dissolved 
carbon to fall away from the ferrite, leaving one part 
more highly — with carbon than the other, an 
acknowledgment that it is not absolutely homogeneous, 
but is a step in the direction of a complete separation 
into ferrite and hardenite. An examination of his beau- 
tiful photographs, and of the sections of very rapidly 
cooled steels, certainly appears to lead to the conclusion 
that the se tion is not quite complete, and that there 
is @ ually diminishing proportion of carbon between 
the darker and lighter parts. Osmond’s observations, 
and those of other observers, lead to the belief that the 
carbon or carbide in some condition diffuses into the 
ferrite forming solid solutions, and that very sudden 
quenching retains them in that state, and that the partial 
progress towards separation must leave the metal with 
two parts not absolutely separated from each other, con- 
taining a maximum proportion of carbon on the one hand 
and a minimum amount on the other, and an area between 
the two with a diminishing amount. There are very many 
instances in alloys in which this gradation occurs,and id is 
not unreasonable to believe it occurs in martensite. When, 
however, the carbon is very low, say 0.05 percent., free 





ferrite is present in the triangular structure of its 
hardened steel. 


From the point of view of the —— metallurgist, . 
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It will appear, therefore, from these remarks that the 
only difference between the authors and other observers 
in interpreting the significance of the martensite struc- 
ture is one of degree. The former maintain that there is 
complete separation, the latter that it is not complete. 
To the practical user or maker of steel, it is quite imma- 
terial, and it will not assist him in the least in any 
attempt he may make to improve the properties of his 
steel, whether one interpretation or the other is correct. 

With ard to whether the transition compounds 
called by M. Osmond “‘ troostite” and ‘‘sorbite” have a 
right to their names is also quite of no importance to 
steel-makers and userz. z 

It seems much more convenient, however, to describa 
the well-developed micro-structure by the name “‘troos- 
tite,” than to have to say and write *‘the transition sub- 
stance intermediate between martensite or hardenite and 
sorbite,” and to call u ated pearlite by the name 
‘‘ sorbite.” Both these substances have existence: 
Troostite in high carbon steels, mye | to Professor 
Heyn, is nearly as hard as hardenite, and I have found it 
sufficiently hard to blunt the teeth of a very hard h 
saw. Sorbite, on the other hand, can be filed or cut. 

The only objection to naming them as Osmond has 
done is because we do not know all thereis to know about 
them: but I haveonly to point out that in many sciences 
it is nob uncommon to give names to things before they 
are thoroughly understood. 

The discussion as to whether hardenite should be 
called ‘‘ martensite,” ‘a solid solution of carbon or car- 
bide and iron,” ‘‘a definite chemical compound of the 
formula Fe2,C,” and the other questions referred to above, 
are of purely academical interest. 

With reference to sorbite, it must not be underatood 
from my remarks at the meeting that this is a new thing. 
Gun-barrels, tyres, armour-plates, wire-rods, and other 
material subjected to special heat-treatment contain con- 
siderable quantities of sorbite. It was this fact, which 
was not generally known, to which I drew special atten- 
tion at the meeting. Ib is to sorbite that the peculiarly 
good oe are attributed by Osmond and others. 
Indeed, all carbon steels naturally contain some sorbite, 
and the good wearing and other good properties depend 
very largely upon the quantity present. What the aim 
should be is to arrive at such conditions that a maximum 
amount of sorbite will be present, and it is in that direc- 
tion, I believe, much attention will be directed in future. 

Metallographers on almost ail really practical ques- 
tions are in unanimity. I have had repeated evidence of 
this in comparing the work of the Sheffield Technical 
School and other observers with my own. 

The only point in which there is nob complete accord 
is in the opinion as to the mechanical effect of sulphide 
of manganese in rolled and hammered steels, but this 
point is rapidly approaching solution. The only danger 
18 that beginners in microscopy are liable to magnify the 
importance of microscopic specks of foreign matter, and, 
metaphorically, by photography to make mountains out 
cf mole-hills. 

In my own hands the microscope has — assisted 
me in solving some knotty problems, and of disproving 
erroneous allegations made against the quality of certain 
stesls—problems which chemical analyses alone were 
incompetent to solve. 

It may appear to be hopeless to ever obtain unanimity 
of opinion upon many of the facts of academical interest, 
and it seems to me that theonly way to arrive at satisfac- 
tory conclusions is that those who do not agree should 
work together amicably and come to some definite de- 
cision before again publishing the results of independent 
observation. e are all anxious to get at the truth, and 
I for one would gladly co-operate with Professor Arnold 
and other metallographists in order to arrive at that 
happy condition. 

TI am, yours truly, 
J. E. Sreap. 

Laboratory Assay Office, Middlesbrough, May 12, 1902. 





THE IRON AND STEEL INSTITUTE. 
To THe Eprror or ENGINEERING. 

Srr,—Valuable as the Iron and Steel Institute un- 
doubtediy is, I consider that the principle it adopts of 
allowing some of the papers to be taken as read. or with- 
out full and adequate discussion, is quite wrong. Often 
information is obtained in viva-voce discussion that cannot 
otherwise be obtained, and opportunity for the full dis- 
cussion of all the accepted papers should be provided. 

Of course, with the present arrangement of one assembly 
and the limited time allowed, it is impossible to discuss 
all the papers, and the removal of this defect is the object 
of this letter. : 

Might I suggest to the Council and members of the 
Iron and Steel Institute that the arrangements adopted 
at the Civil Engineering a and originall. 
suggested by me in ENGINEER:NG, February 7, 1896, 
should be adopted—that is, to classify the papers sub- 
mitted for reading and discussion into specialised sections. 
This principle applied to the Iron and Steel Institute con- 
tributions would probably mean the allocation of the sub- 
jects into four divisions, one dealing with the physics and 
chemistry, another with the mechanics, the other two 
dealing respectively with the raw materials and the pro- 
cesses associated with the production of iron and steel. 

The four sectional meetings—after the presidential 
address—could be held simultaneously ; that relating to 
the processes in the Institution of Civil Engineers, that 
to the raw materials in the Surveyors’ Institution, and 
that to the mechanics of iron and steel production in the 
Institution of Mechanical Engineers. All these institutions 
are in the same short street. The department of physics 
aud chemistry might be given a rgom in one of the build- 


ack | importance. 





ings mentioned ; if not, the lecture hall of the Royal 
—— mage 3 quite handy. x 

y the adoption of the arrangement proposed, the 
valuable time of the members could be better utilised, 
and the efficiency of the Institute in promoting the 
objects for which it exists would be greatly increased. 

I am, Sir, yours sincerely, 
B. H. Tuwalte, 
29, Great George street, S.W., May 12, 1902. 





THE STANDARDISATION OF PIPE 
FLANGES. 


To THe Eprror or ENGINEERING. 

Srr,—I am glad to see that—thanks to the action of 
the Institution of Mechanical Engineers—there is at 
length a prospect of this important question being taken 
up in earnest. There can no doubt that to those 
whose business compels them to hold large stocks of 
cocks, valves, or pipes, it is a matter of the utmost 


Up to the present each of our large engineering firms 
has had its own standard, and has, of course, when 


THICKNESS OF FLANGES 





buying outside, insisted on compliance with that stan- | pri 


dard, so that it will be a great gain to makers of valves, 
&c., to have a common standard to work to, even if it 
does not go beyond an ment as to the diameter and 
thickness of flange for a given pressure, leaving purchasers 
to drill to their own requirements or fancy. 

I would gest that our leading firms of engineers 
should be applied to for copies of their flange lists, which 
I have no doubt would be given with pleasure. 

_ Personally, I have been making and amending such 
lists for fact guidance for over twenty-five years, and, 
having arrived at results of a quite satisfactory nature, 
it occurs to me that a general statement of them may be 
of interest to those of your readers who have not hitherto 
worked to any general rule, and even to some who have 
standardised their work to a ter or less degree. 
wae general rule on which I have based all my lists is as 

ows ; ; 





Pitch =19 Vd , 5 
Vp 


where pitch is length of chord from one bolt centre to the 
next, in inches: d is diameter of bolt in inches; ¢ is 
thickness of flange in inches ; and P is working pressure 
in _— per square inch. 

do not say that this rule meets all the requirements 
of mathematical theory, but I do say that it gives pro. 
portions which over twenty years’ experience has shown 
to be satisfactory in practice, the test pressure being, in 
all casee, double the working pressure, the flanges care- 
fully faced (scraper used in moderation), and joints made 
with 70-mesh copper wire gauze, painted with red lead 
paint of the consistence of cream. I have always kept 
the nut as close up to the pipe as — and the ex- 
ternal diameter of — as small as possible, because 
where copper pipes and gun-metal valves, &c., are in 
question, extra size and weight mean serious extra cost, 

In good practice, the value of the quantity— 


__ Pressure x area of pipe bore _ 
Collective bolt area (bob. of thread)’ 
for steel bolts, does not usually exceed : 


Lb. per Sq. In. 
For ein. bolts ... mae Peo 
= Os. les0 1750 
5 SS es 3000 
te 5 3800 
a Se 4200 
» ass 4500 


I enclose you herewith a copy of a diagram which indi- 
cates in some measure the proportions given by the above 
formula, and which, if you can reproduce it, may possibly 
interest some of your readers. The curves drawn across 
the diagram are derived from flange lists representing 
good modern practice. 

The — risk in standardising — is that an 
attempt may be made to cover too wide a field—to produce 
one standard for all classes of pipe and all branches of trade, 
and I feel sure that any such attempt will only result 
in the production of a standard which will be impartially 
ignored by all branches alike. I think that, for other 
than cast-iron pipes, there should be three standards— 
viz., one for pressures of 0 lb. to, say, 60 lb. ; one for 61 1b. 
to, say, 150 lb. ; and one for 151 lb. to, say, 300 1b. For 
cast-iron pipes possibly the standard might be, for each 
size, that of a slightly larger pipe (by, say, } in. or 4 in. 
internal diameter) on the other stan 5 

Internal diameters of pipes should be used in all cases, 
and not external diameters, as is the practice in some 
branches of trade. 

T am, Sir, yours truly, 
Hy. M. Rountuwaire. 

25, Victoria-street, S.W., Mav, 1902. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday, 

Glasgow Pig-Iron Market.—The market was moderately 
active on Thursday forenoon, when the turnover amounted 
to some 12,000 to 15,000 tons. Business was confined to 
Cleveland, which improved 2d. to 47s. 94d. per ton cash, 
and Scotch warrants were quoted 1d. per ton better at 
52s. 104d. per ton cash sellers. About 5000 tons 
changed hands in the afternoon, and the tone was 
very firm for Cleveland, which cl 54d. per ton 
on the day at 48s. 1d. per ton cash buyers. Scotch 
finished 2}d. per ton on the day at 523. 113d. cash 
buyers, and the settlement prices were: Scotch, 
52s. 104d.; Cleveland, 47s. 9d.; aud Cumberland hematite 
iron, 593. 9d. per ton. A moderate amount of business 
was done on Friday forenoon, between 6000 and 7000 
tons changing hands, and the market was firm on account 
of the continued strong advices from America. Scotch 
showed a rise of 3d. per ton, Cleveland 4d., and hematite 
iron 14d. per ton. ere was more activity shown in the 
afternoon, about 16,000 tons changing hands, and the 
market closed strong. Scotch and Cleveland advanced 
74d. per ton on the day, and hematite iron was unchanged. 

he settlement prices were: 53s. 44d., 483. 3d., and 60s. 

r ton. A small amount of business was done on 

onday forenoon, bub prices were steady, and about 
3500 tons changed hands. Scotch and Cleveland were 4d. 
per ton down and hematite iron wasld.up. In the after- 
noon other 5000 tons were sold, and prices showed a 
decline on the a of 2d. per tons in Scotch and of 3d. 
in Cleveland. he settleraent prices were: 533. 6d., 
483. 9d., and 60s. per ton. A fair amount of business 
was done on Tuesday forenoon, and the tone of the 
market was a little firmer. About 12,000 tons were 
dealt in, and the price of Scotch showed an advance of 
4d. per ton, and of Cleveland 14d. per ton. At the 
afternoon session the turnover was about 10,000 tons, and 
ices were still firm. Scotch gained 24d. on the day, 
and Cleveland 24d. per ton, and hematite iron 3d. up on 
the day. The settlement prices were: 533. 6d., 48s. 74d., 


and 60s. ton. The market was steady this fore- 
noon, rh Scotch warrants ined 3d. per ton at 
533. 9d. About 5000 tons c ed hands. In the 


afternoon only some 4000 tons were dealt in, and 
prices still went up. The settlement prices were: 
53s. 9d., 483. 9d., and 603. 14d. per ton. The following 
are the quotations for makers’ No, 1 iron: Clyde, 66s.; 
Gartsherrie and Calder, 663. 6d.; Langloan, 70s.; Colt- 
ness, 703. 6d.; Summerlee, 71s. per ton. Ib is reported 
that 2000 tons of ordinary Scotch pig iron has been sold 
for export to America, and 500 tons for Canada. Con- 
rom ed fluctuations, up and = of gear pig 
iron have imparted a degree of apparent activity 

the pig-iron market, but unfortunately outside orders 
haye Leen sadly lacking, and the business dong 
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has been mostly of an inside nature. In Scotch 
warrants there were very few transactions, and Mid- 
dlesbrough warrants were actively dealt in, fluctuating 
between 47s. 6d. and 48s. 9d. per ton cash. West coast 
hematite irons wereagain a dead market, and prices were 
almost nominal at 60s. per ton cash. Dominion iron 
seems unable to find any further market on the American 
Continent, and so shipments from Port Sydney are again 
being directed to this side. Russian iron seems also to 
have filled the gap in America for prompt delivery, and 
further quantities are again being offered c.i.f. Glasgow. 
Reports from the Continent are duller than ever. The 
number of blast-furnaces in operation in Scotland is still 
85 against 75 at the same time last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood yesterday afternoon at 52,924 tons, as com- 
pared with 53,039 tons yesterday week, thus showing a 
reduction for the past week amounting to 115 tons. 


Finished Iron and Steel.—The position in the steel 
trade is practically without change. Orders for home 
consumption are on a very limited scale, and were it nob 
that the United States and Canada continue to be large 
buyers, the market would be exceedingly quiet. Quota- 
tions for ship-plates and augle-bars are unaltered, and 
merchants assert that prices must be lowered if business 
is to be done. With costs as at present and pig iron 
keeping firm, makers, however, cannot see their way to 
make any concessions. The Association prices are still 
maintained in the finished iron trade, though business is 
without improvement. 

Sulphate of Ammonia.—There is still a large amount of 
activity in respect of sulphate of ammonia, and the prices 
are exceedingly well maintained, even to the extent of 
11. 7s. 6d. per ton. To-day sulphate is quoted at 
121. 12s. 6d. spot delivery. The shipments last week at 
Leith were 143 tons, and for last month they amounted 
to 2427 tons, as compared with 2964 tons in the corres. 
ponding month of last year. 

West of Scotland Coal Trade.—The coal market in the 
West has been quiet during the past week, and prices 
have been easier. Splint coal has been reduced in price 
6d. to 7s. 6d. per ton at the pit. A large number of 
collieries have of late been standing one or two days per 
week, owing to want of orders, and coalmasters are talk- 
ing of requiring a general reduction in miners’ wages. 
But no reduction has yet come about. The shipment 
demand of ell coal keeps good, and the same remark also 
applies to washed stu The prices, f.o.b. at Glasgow, 
may be quoted as follow: Ell coal, 93. 6d. to 10s. 
per ton (according to quality); splint coal, 93. 6d. to 
93. 9d. per ton; steam coal, 93. 6d. to 93. 9d. ; main coal, 
83, 3d, to 8s. 6d. per ton, 

New Shipbuilding Contracts.—Messrs. Caird and Co., 
Greenock, have secured an order to build two new P. and 
O. liners, each of them slightly over 10,000 tons, with 
engines of 11,000 horse-power. These will be the largest 
vessels in the P. and O. fleet.—Messrs. Harland and 
Wolff, Belfast, have also booked an order for two such 
steamers, 

Institution of Electrical Engineers: Glasgow Section.— 
The closing meeting of the Glasgow Section, for the 
session, of the Institution of Electrical Engineers, was 
held last night, Professor Magnus Maclean, in the chair. 
The paper read a month ago by Mr. M. B, Field, 
M. Inst. E.E., A. M. Inst. C.E., electrical engineer to 
the Glasgow Tramway Corporation, was brought up for 
discussion, after the author had briefly dealt with the 
subject. The paper was an account of an elaborate 
series of notes on the testing of dynamos used on the 
Glasgow tramways system. The speakers who took parb 
in the discussion were Mr. Henry A. Mavor, Mr. William 
McWhirter, Professor Jamieson, Mr. W. B. Hird, and 
Mr. Tidd, all of whom spoke very strongly in the way of 
backing Mr. Field for the excellence of his paper. 
Field made a brief reply. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was only thinly attended, the tone was not 
too cheerful, and the transactions recorded were few. 
At the same time, however, quotations for Cleveland 
pig iron were rather better than a week ago, and de- 
iveries, both to home and foreign customers, were reported 
to be on a very good scale. Makers were understood 
to be disinclined to increase their output, and in addi- 
tion to them having practically no stocks, their position 
is considerably strengthened by the fact that they are well 
sold. Under such circumstances it was not at all surprising 
to find producers of ordinary Cleveland iron in no hurry to 
enter into further contracts jastnow. Ib wassignifican’ 
however, to find that inquiries on forward account elici 
rather lower quotations than were o— iven for 
prompt delivery. The price of No. 3 g.m.b. Cleveland 
pig iron was fixed at 48s. 6d. for prompt f.o.b. delivery, 
ut that was rather a sellers’ than a buyers’ quotation. 
No. 1 Cleveland ig was 50s.; No. 4 foundry, 47s. 9d.; 
grey forge, 47s. 3d.; mottled, 46s. 9d.; and white, 
463. 3d. e supply of East Coast hematite pig was 
more than was needed, with the result that prices 
were rather weak. No difficulty was experienced in 
obtaining Nos. 1, 2, and 3 at 56s. 9d. for early delivery. 
No. 1 was 57s. 3d. and No. 4 forge 55s. There was not 
much doing in Spanish ore, and quotations showed rather 
a downward tendency. Rubio was put at 15s. 6d. ex- 
ship Tees, To-day the market was dull, and prices were 
practically unchanged. 

Manufactured Iron and Steel.—In nearly all the 
branches of the finished iron and steel es works 


+ a busy appearance. A lot of material is un- 
Foubtedly being turned out, but new contracts are nob 
easily secured, and the enormous means of the large 
firms here of rapidly executing orders will soon get 
through the work on hand. Producers, as a rule, adhere 
firmly to their. quotations. Common iron bars are 6/.; 
best , 62. 1038.3; iron ship-plates and ship-angles each 
6l. 23, 6d.; steel ship-plates, 5/. 15s.; and steel ship- 
angles, 5/. 12s. 6d.—all less the customary 24 sg cent, 
discount. Heavy sections of steel rails are 5/. 10s. ; 
and cast-iron railway chairs, 3/. 10s.—both net cash at 
wor! 


Coal and Coke.—Fuel is a trifle stronger, the demand 
being a little better on account of the coming holidays. 
The supply, however, is very plentiful. Unscreened 
bunkers are 8s, 44d. to 8s. 9d. f.o.b. Medium blast- 
furnace coke is put at 15s. 3d. delivered here, but some 
sellers ask up to 15s, 6d. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Large steam coal has been in fair demand for 
prompt ea but small coal has been dull. The best 
steam coal has been quiet ab 15s. 6d. to 16s, per ton, while 
remap qualities have brought 13s. 9d. to 14s. 6d. per 
ton, ouse coal has exhibited a steady tone; No. 3 
Rhondda large has been quiet at 14s. 6d. per ton. Foundry 
coke has brought 19s. 6d. to 21s. per ton, and furnace 
ditto 17s. to 18s. 6d. per ton. As — iron ore, 
the best rubio has made 14s. 3d. to 14s. 6d. per ton, while 
Tafna has realised 15s. to J5s. 6d. per ton. 


Instruction for Ratings.—In order that engine-room 
ratings at Devonport may be able to gain a general know- 
ledge of water-tube boilers of various types, one of the 
old line-of-battleships is to be selected for instructional 

urposec. The vessel is to have a stokehold sufficiently 
@ to accommodate one boiler each of the Yarrow, Diirr, 
Ba and Wilcox, Belleville, and Niclausse types. 


Barry Railway.—The Barry Railway Company has 
decided upon carrying out an important extension of its 
system in the Rhymney Valley, with the view of provid- 
ing direct means of access to the seaboard at Barry for 
the output of several valuable coalfields not hitherto 
reached. The main line of the Barry Railway at present 
extends to Porth, on the one hand, and Penhros Junction 
on the other. . The Barry Company has powers, however, 


3d, | to extend the system from Penhros, near Caerphilly, to 


Bedwas, near Llanbradach. The directors have this week 
entrusted the work of construction to Messrs. Price and 
Reeves, the former of whom, with Mr. Wills, carried out 
the Barry No. 2 dock and the Barry Island Railway. 
The extension, which will be commenced sop nema * 
will probably not be completed for about three years. It 
will include the erection of a large viaduct over the 
Rhymney. 


Gloucester and Birmingham Navigation.—The half-yearly 
meeting of the Sharpness New Docks and Gloucester and 
Birmingham Navigation Company, was held at Gloucester 
on Friday, Sir Ww Marling, Bart, presiding. In mov- 
ing the adoption of the report, the chairman congratu- 
lated the shareholders on the improved state of affairs 
during the past six months. The returns for the year 
ending Lady Day, 1901, were not so good, but this year 
trade had happily been better, and the company’s net 
earnings for the past half-year showed an increase of 
51247., as com with the corresponding — of 
1900. This had enabled the directors to pay the usual 
dividend upon the A preference stock, and to carry 
forward a respectable balance. In grain, there had been 
an increase of 24,127 tons, in timber, an increase of 
15,764 tons, and in sundries an increase of 15,535 tons, 


. | or altogether an increase of nearly 60,000 tons, compared 


with a year ago. During the past half-year, the com- 
pany had spent 10007. in dredging, as compared with 500/. 
a year ago; it had also spent between 9007. and 1000/. 
in improvements at the Worcester Wharf at Birming- 
ham. The reopening of the Thames and Severn Canal 
would prove at no distant date a considerable source of 
benefit to the company. 


Bristol Water Works.—On Thursday a large gre 
visited the new pumping station at Blagdon of the 
Bristol Water Works, under the guidance of Mr. C. 
Hawkesley, C.E. Mr. Hawkesley is president cee ed 
of the Institution of Civil Engineers, and Thursday’s 
party included 150 student members of the Institution, 
the directors of the Bristol Water Works Company, 
and several prominent officials of the Great Wes- 
tern Railway. Visitors then went to see the large 
pumping engines, two of which are in working order, 
while the other two are in course of construction. 
Each engine is capable of pumping 2000,000 gallons 

r day. The boilers are fitted with automatic stokers. 

he party also visited works for the treatment of the 
sewage of Blagdon. The system which has been adopted 
is that of the Exeter Septic Tank Syndicate. 


South Wales Coal and Iron.—The.exports of coal from 
the six principal Welsh ports—Cardiff, yg Swan- 
sea, Port Talbot, Neath, and Llanelly—in April were: 
Foreign, 1,587,725 tons; coastwise, 316,640; making a 
total of 1,904,365 tons. The exports of iron and steel in 
April were 3527 tons ; of coke, 1 tons; and of patent 
fuel, 106,208 tons. The aggregate exports of from 
the six ports during the first four months of this year 
were: Cardiff, 5,496,685 tons ; Newport, 1,177,213 tons ; 
Swansea, 654,591 3 3 Port Talbot, 856 tons ; Neath, 


ig 
te of 7,655,588 tons. The aggregate exports of 





iron and steel for the first four months of this year were: 


Cardiff, 4123 tons; Ne 7730 tons; Swansea, 2997 
tons ; and Port Talbot, Neath, and Llanelly, niZ ; making 
an ag te of 14,850 tons. The exports of coke were : 

. 19,596 tons ; Newport, 5732 tons ; Swansea, 3816 
tons; Port Talbot, 3080 tons; and Neath and Lianelly, 
nil ; making an te of 32,524 tons. The exports of 
patent fuel were: Cardiff, 103,815 tons ; Ne 22,267 
tons; Swansea, 149,242 tons; Port Talbot, 125 ‘tons; 
and Neath and Llanelly, ni/, making an aggregate of 
298,449 tons. 

The Tin-Plate Trade.—In tin-plate circles the chief 
current topic is the outcome of negotiations between em- 
ployers and employed as to rates for the forthcoming year, 
as present agreements end in Jone. The industry itself 
is in a satisfactory condition. 





MacnetTio SEPARATOR: ERRATUM.—On page 606 of our 
last issue we illustrated a magnetic separator, constructed 
by the British Thomson-Houston Company, Limited, 
and on page 608 there appeared a descriptive article on 
the same subject. By an oversight the reference above 
the block referred the reader to page 572 instead of 608, 





PERSONAL.—Messrs. Ludw. Loewe & Co. Ltd., of 30 
and 32, Farringdon - road, have taken’ over the sole 
oe J for the United Kingdom of the Beurather 

inenfabrik Actien Gesellschaft, of Diisseldorf. ‘The 
latter firm are manufacturers of electric cranes, rolling 
mills, charging apparatus, furnaces, and other machinery 
{or the equipment of iron and steel works, 


_Bgaran Coat Exports.—The exports of coal from Bel- 
gium in the first three months of this year were 1,086,092 
tons, as compared with 1,049,596 tons in the nd- 
ing period of 1901,. March red in these to for 
322,253 tons, as bape yee with 354,782 tons in March, 
1901. The exports of Belgian coal to France in the first 
three months of this year were 849,471 tons, as com d 
with 832,650 tons in the corresponding period of 1902. 

CaTALocugs, — Messrs. Wallach Brothers, of 57, 
Gracechurch-street, E.C., have sent us Section “J” 
of their general catalogue; this section being devoted 
to a variety of engineers’ sundries, such as. gauge- 
glass protectors, tube scrapers, portable fo’ and 
the like.—The “ Buffoline” Noiseless Gear Company, 
of Chapel-street, Levenshulme, Manchester, have just 
issued a new catalogue of their ial gear wheels, 
which are claimed to be as silent as those of raw hide, 
whilst much stronger and more durable.—Messrs. B. R. 
Rowland and Oo., of the Climax Works, Reddish, near 
Manchester, have sent us a pamphlet describing in detail 
the Morrin Climax water-tube safety boiler, of which 
they are the sole manufacturers outside of the United 
States.—Messrs. C. J. Edwards and Son, Limited, of 
32 34, Great Sutton-street, E.C., have just issued a new 
edition of their catalogue of belting, shafting, pulley 
and engineers’ sundries generally.—A very fine y solated 
and beautifully illustrated pamphlet, concerning large 
continuous-current generators has just been feouedl' by the 
English Electric Manufacturing Company, Limited, of 
Preston, for whom Messrs. Dick, Kerr, nme j Co., Limited, 
of 110, Cannon-street, E.C., are the sole agents. The 
po anche show in detail the construction of the ma- 
chines, the principal elements of which are illustrated 
both separately and in their final positions.—We have 
received from Messrs. Royce, Limited, of Manchester, a 
copy of their new catalogue of electric cranes, their 
standard patterns of which range up to 25 tons capacity. 
—Messre. Her Morris and Bastert, Limited, of the 
Empress Works, Loughborough, have sent us a list of 
their improved ley blocks, of which they supply nine 
different sizes, the smallest being rated at half a ton, and 
the largest ab 10 tons. These pulley blocks are operated 
with worm gears which are so well made that the wheel 
under load will drive the worm, from which it follows 
that the friction is much less than in ordi ** self. 
sustaining” pulley blocks, As, however, the self- 
sustaining property is an important one, the desired 
result is attained by the use of an automatic brake, 
which allows free rotation during lifting; but will 
hold the load as soon as the lift is finished.—Mesers. 
J. and F. Howard, of the Britannia Iron Works, Bedford, 
have sent us pamphlets relating to light railways and 
rolling-stock for the same, and oil engines, the latter bein 
both of the fixed and portable types.—We have seesived 
from Messrs. Isaac Storey and Sons, Limited, of the 
Empress Foundry, Manchester, a catalogue of complete 
condensing plants, suitable for use at electric-lighting 
stations or the like, The smallest size listed is suitable 
for condensing 5000 lb. of steam per hour, and the largest 
20,000 Ib. of steam per hour.—Shop Talk is the title of a 
small monthly on machine tools, issued by Messrs. Hill, 
Clark, and Co., the well-known machine dealers, of 14, 
South Canal-street, Chicago, at which address "the firm 
keep a model machine shop in operation, so that the 
customers can see most of the important ty of 
tools in actual operation.—We have secsived from 
Messrs les L. ‘Seabury and Co., of 11, Broad- 
way, New York, U.S.A., gow age illustrating a 
variety of steam and naphtha yachts and lJaunches.— 
The International Electrical es gr pa Company, of 
Clun House, Surrey-street, Strand, send us a copy of their 
recently issued Bulletin No. 6, describing electric tramway 
apparatus, We note that the com y laid down the 
first electric tramway in Belgium so ago as 1892, and 
besides carrying out much work on their own account, 
the Liége works have for many years supplied traetion 
motors and controllers in quantities to other manofac- 








turers. The Bulletin contains a description of the firm’s 
latest productions. 
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THE MANUFACTURE OF COPPER PIPES BY ELECTROLYTIC DEPOSITION. 
THE ENGLISH ELECTRO-METALLURGICAL COMPANY, LIMITED, LEEDS. 
(For Description, see Page 633). 
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500 HORSE-POWER HORIZONTAL COMPOUND ENGINE AND SINGL 


CONSTRUCTED BY THE HUMBOLDT ENGINEERING WORKS, KaLK AN 


(For Description, see 


Fig. 1. 
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KALK AND THE ELEKTRICITATS AKTIEN GESELLSCHAFT, FRANKFORT. 





) SINGLE-PHASE ALTERNATOR AT THE DUSSELDORF EXHIBITION. 





Description, see Page 642.) 
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THE SHIPPING COMBINE. 

Asout 25 years ago the late Mr. Bret Harte 
asked, in wonderment, whether the Caucasian was 
‘* played out.” The occasion, it will be remembered, 
was one on which a certain sharp-witted, and not 
over scrupulous alien, had been able to transfer the 
hardly-won earnings of an unsuspicious miner to 
his own pocket. 

Probably a good many newspaper readers have 
lately been putting the same question to themselves 
in regard to the exhaustion of the Briton. If we are 
to believe some of our public speakers, and many 
of the organs of public opinion, the sceptre of in- 
dustrial supremacy our fathers grasped so firmly 
has already dropped from our nerveless hands, to 
be at once seized by the ever-alert American. We 
must go to Mr. Carnegie to learn how to make 
steel, or to Mr. Pierpont Morgan to find out how 


653!to run our ships at a profit. As we made steel 


years before the Americans did, and as we had 
the high-class shipping trade [practically in our 
own hands, we must be a very obtuse race if we 
need Mr. Pierpont Morgan, who has had no expe- 
rience in these matters, to teach us how to manage 
the shipping business. 

Since we wrote on this subject a fortnight ago, 
the situation has developed along the lines that 
seemed probable in the light of particulars then 
revealed. Whether the Cunard Company will 
come into the Combine is at present doubtful ; but 
those who have had experience of the intricacies 


ee4 | Of standard American practice in trust and combine 


manceuvres will be prepared for such an eventuality 
being announced at any time that the organisers 
of the undertaking deem expedient. We remember 
how strenuously the management of the great 
Carnegie Steel Works protested that their company 


natural-grown business; and yet they capitulated 
to Mr. Morgan in due season. In the present case, 
however, we must do the great Atlantic company the 
credit to say that we have no protest, as itis reason- 
able to suppose there would have been had protest 
been possible ; and, indeed, Mr. Maclver, whose 
name is so closely associated with the Cunard Line, 
as he reminded the House of Commons, specifically 
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as he described it, in speaking during the debate on 
the question. The publication of the outline of the 
agreement between the American syndicate and the 
English ‘interests appears to follow the lines 
of the procedure that has almost become stereo- 
typed across the Atlantic. Without fuller in- 
formation than has been made public it would be 
impossible to give a complete account of the trans- 
action.. The principal agreement is dated Feb- 
ruary 4 last. It is made, on the first part, between 
Ismay, Imrie, and Co., who are described as the 
‘*White Star vendors ;” Richards, Mills, and Co., 
the ‘‘ Dominion vendors ;” Peter A. B, Widener 
and Clement A. Griscom, the ‘‘ American ven- 
dors;” and Bernard N. Baker, the ‘Atlantic 
vendor.” The parties to the second part are J. P. 
Morgan and Co., who are described as ‘‘the bankers.” 
Briefly, the object of the agreement is to transfer 
to a corporation (1) 750 1000/.-shares of the White 
Star Line; (2) the business of Ismay, Imrie, and 
Co., excepting some properties and rights mentioned 
in special contracts; (3) all the shares in the 
British North Atlantic Steam Navigation Com- 
pany, Limited, known as the Dominion Line, in- 
cluding all shares of the Mississippi and Dominion 
Steamship Company ; (4) the business of Richard 
Mills and Co., the agents for the last-named lines, 
excepting in regard to certain special contracts and 
agreements ; (5) the properties of the International 
Navigation Company, known as the American 
Line ; (6) the properties of the Atlantic Trans- 
port Company of West Virginia; and (7), 
118,463 ordinary shares and 658,703 preference 
shares of the Leyland Line. 

The purchasing corporation is to be organised to 
the satisfaction of Mr. Pierpont Morgan’s firm and 
under the laws of the State of New York or any 
other State Mr. Morgan may nominate. The pur- 
chase money is to be represented as follows: Sixty 
million dollars in 6 per cent. cumulative preferred 
stock ; and 60,000,000 dols. of common stock, 
limited to 10 per cent. as long so there shall be 
outstanding any debentures. These debentures, of 
which there will be 50,000,000 dols. worth, are col- 
lateral trust debentures, bearing interest at the 
rate of 44 per cent. per annum, payable in twenty 
years ; the Corporation having the right to redeem 
these debentures at 105 at any time after five 
years. 

It will therefore be seen that the total capital 
stock of the Corporation will be 120,000,000 dols., 
or, say, roundly twenty-four millions of pounds 
sterling, besides which there are the debentures. 
A syndicate will underwrite the 50,000,000 dols. 
of debentures, and will receive from the pur- 
chasing Corporation 2,500,000 dols. in preferred 
and 25,000,000 dols. in common stock. This 
27,500,000 dols. will represent the profit of the 
syndicate. Unless 75 per cent. of the capital 
of the White Star and Dubiten lines agrees to 
— the combination, the contract may be declared 
void. 

Whether the vendors respectively are making a 
good bargain or not is a point upon which no 
opinion can be formed on the basis of the details 
disclosed ; and it is one that is of minor importance 
compared to the national interests involved. Pro- 
bably if the present owners of these . British-built 
ships ultimately regret the transaction, they will 
receive very little sympathy in this country. .They 
are doing what, doubtless, appears to them in ac- 
cordance with their own personal interests in 
transferring so large a part of the foundation of 
their country’s prosperity to foreign control. The 
question of what one owes to one’s country is a 
delicate point.’ The réle of patriot has so often been 
appropriated by the demagogue of late years 
that something almost of ridicule has become 
attached to the once honoured word. Still we fail 
to see why we should not expect some sacrifice 
from those who have grown Siok ‘abies the protec- 
tion of the free laws of their country, just as we 
also expect the soldier or sailor to risk his life 
for the protection of his country’s interests, so 
large a part of which are now being bartered 
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that this is mere sentiment, and there should be 
no sentiment in business, The aphorism, though 
common, is false. It is much used as a cloak 
for mean actions, but one seldom ventures to push 
it to its logical conclusion. A man cannot act a 
sordid and selfish part all the morning in his 
counting-house, and become, as he puts on his 
evening coat, an ornament of social life. Even 
the genius of Stevenson needed the ~— of the 
supernatural to change Dr. Jekyll into Mr. Hyde, 
and, in fact, he employed such means to enforce 
his moral. 

A great deal has been said about ‘‘ the flag,” and 
also about the subsidies that are to be paid by our 
Government to the ships it is now proposed to 
transfer. These matters are subsidiary to the 
main issue. We can, without unduly stretching 
the resources of the country, build genuine cruisers 
that would take the place of these auxiliaries to the 
fighting fleet. In regard to ‘‘the flag,” it is 
necessary that all vessels should sail under the 
regis of some power, but under the present 
United States law it is not possible for these 
British-built vessels to be upon an American 
register. The fleet will, however, be controlled by 
American influences. The corporation is enrolled 
under United States laws, and the controlling 
organisation will be in New York. We may be sure 
that should it be to the interests of the United 
States—or even if it will redound to American 
prestige—to hoist the Stars and Stripes, the law 
will soon be altered, or, at any rate, relaxed, ex- 
actly as it was in the case of the British-built 
ships of the defunct Inman Line, formerly bought 
for America. If a change of Government were 
to take place in the United States, and a 
democratic President were elected, such a course 
would be more than probable; but even if a 
Republican Administration were to take such a 
course, we should have not the slightest ground to 
complain. Such an alteration in the present law 
would doubtless be resented by a section, at any 
rate, of American shipbuilders and engineers, as 
well, perhaps, as by some American steel-makers, 
although Mr. Carnegie considers that the negotia- 
tions now on foot are ‘‘a triumph for the American 
flag.” It is stated, moreover, that in Washington 
‘it is believed the question of admitting British- 
built ships to American registry might well be 
considered ;” and that ‘‘ officials doubt whether 
fleets owned and controlled by Americans, even 
though British built, can permanently remain 
British. They do not doubt but that the American 
merchant marine in these circumstances will 
increase rapidly.” 

That is the American view as stated upon good 
authority. How totally it differs from the British 
estimate as expressed by an influential section of 
the English press, those who study the papers 
will at once perceive. It will be of interest if 
we add here a German opinion. The National 
Zeitung, in a recent article on the subject, says 
that ‘*the prestige of British trade, shipping, and 
wealth has suffered a severe blow from the mere 
fact that America has been able to buy up—for 
the deal practically amounts to that—so large 
a portion of Great Britain’s tonnage. The 
blow to England is all the greater, inasmuch 
as the German lines have. been able to keep 
out of the Trust and maintain their independ- 
ence.” The writer ;roes on to say ‘‘it seems certain 
that the ships wil. not remain under the British 
fine, and that wher hey are needed the Admiralty 
will not be able ic claim them, as Mr. Morgan, 
if he so pleased, ‘sould only have to send them 
to neutral or American ports at the first signs of 
disturbance.” : 

The Government appears, to judge by state- 
ments made by its representatives in the 
House of Commons, to be quite at its ease. In 
regard to the claim of the Admiralty on the vessels 
as auxiliaries, nothing, they think, has been done 
detrimental to the interests of the country. But 
if, as the German writer foreshadows, these vessels 
were in American or neutral ports, and the New 
York owners gave instructions they were to remain 
there, what redress should we have against these 
American citizen? We might know how to deal 
with British subjects in such a case, but Mr. 
Morgan would have the whole force of the United 
States at his back. To us nothing seems more 
probable but that the Stars and Stripes would 
float over every vessel belonging to the proposed 
corporation were we involv in a maritime 
contest, 





As mentioned in our former article on this sub- 
ject, an Admiralty Committee has been formed to 
inquire into the question of mercantile cruisers ; 
and it has been assumed that this step was due 
to the awakening of the authorities to the gravity 
of the situation. As a matter of fact, however, 
the formation of this Committee was decided 
upon some time ago, and has been in abeyance 
simply on account of the procrastination native to 
our naval administration generally. The credit 
of the Committee is due to the Institution of 
Naval Architects, and sprang out of a paper on 
the subject read by Lord Brassey at the Glasgow 
meeting of last year. On that occasion a resolution 
was passed that the Admiralty should be me- 
morialised to form a committee to inquire into the 
question. This was the origin of the step which 
many have considered was so promptly taken by 
their Lordships when the national interests were 
threatened. 

In regard to the control we have over the White 
Star ships, Mr. Morgan, who will direct move- 
ments, may well claim that we have not 
even a moral hold upon him. As an American 
citizen not only is he debarred from making an 
agreement with our Government for warlike pur- 
poses of this nature, but he is, by our law, even 
prevented from owning a ship sailing under the 
red ensign, unless in virtue of being a shareholder 
in a limited company. Our law in this respect, as 
Mr. David Pinkney has pointed out, is anomalous, 
and needs reconstruction. As a matter of fact, 
there are many ships flying the flag which are 
practically owned by foreigners, and the earnings 
from which go into foreign pockets. 

The value of the properties is not revealed, but 
th: White Star and Dominion lines are to be 
assessed at ten times the net income of the year 
1900. The nominal value of the property will be 
vastly different from the original value, and 
dividends will have to be earned on this increase. 
It is said that this will be possible from more 
economical working; but surely, if this can be done, 
a combination of British shipowners, with the 
unrivalled experience such a body would possess, 
could have better accomplished the task. Perhaps 
the most depressing incident in the whole business 
is the handing over of the famous Belfast shipyard 
to American interests. We can afford to part with 
our ships to foreign purchasers; we have been 
doing it for years with advantage, and so long as 
our shipyards and engine works remain free and 
unfettered, we can build newer and better vessels 
to fill their places. By the instrument above men- 
tioned, Messrs. Harland and Wolff ‘‘ undertake not 
to build for any other shipowners than the parties 
hereto (the New American Corporation), provided 
the latter keep the works fully employed ; but in 
any case (the italics are ours) the builders are not 
to accept orders from parties who are competitors 
of the purchasers in any trade at the time carried on 
by them without first obtaining the purchasers’ 
consent ; but this proviso is not to prevent the 
builders accepting orders from the Hamburg 
Americanische Packetfahrt Actien Gesellschaft.” 
In return the Corporation undertake to place ‘all 
orders for new steamers or heavy repairs and 
alterations that they require at a shipyard in the 
United Kingdom ... Nothing, however, shall 
prevent the purchasers from placing orders for new 
steamers or heavy repairs or alterations, re-boilering 
or re-engining, at shipyards in the United States.” 

The arrangement is to last for ten years, unless 
terminated at the expiration of five years in virtue 
of notice from either party. 

It is not easy to understand what influence can 
have been brought to bear to induce any shipbuild- 
ing firm in the United Kingdom to become a party 
to such an arrangement. That it is a blow aimed 
at British shipbuilding is apparent on the face of 
it, and it is difficult to see clearly how even the 
firm in question secures a certain benefit. It is 
common knowledge that the ambition, laudable in 
itself, of American business men has led them to re- 
establish the eee esd of the shipbuilding industry, 
which was virtually lost when iron took the place 
of wood as a material for construction. With the 
enormous advance in steel production which has 
been the chief industrial characteristic of the United 
States, it was thought that shipbuilding would neces- 
sarily follow ; but a protective tariff, which accom- 

lished so much for the steel-maker, was unable to 
o the,same for the ship-builder, whose productions 
had to meet competition outside the zone. This 
has heen a sad blow to American ambition, but it is 





hoped that by aid of bounties and combinations 
the end may yet be reached within a period that 
is variously estimated at from five to ten years. In 
the meantime the plain fact remains that Mr. 
Morgan has managed to shut one of the largest 
and best equipped yards in the country to 
British-owned ships which can be brought into 
competition with him; though he leaves the door 
open to our other rivals, the Germans. If, 
however, American shipbuilding can be sooner 
established than at present appears probable, 
he is quite at liberty to leave his Belfast Friends in 
the lurch, or, at any rate, only give them such busi- 
ness, in the shape of repairs, as must necessarily 
be executed in Great Britain. So far as appears 
nothing prevents him from going to Continental 
ports. 

We have no belief in legislative assistance to 
meet fair competition from abroad if private enter- 
prise fail. If foreign countries have natural advan- 
tages we do not possess, we had better abandon the 
field to them, and turn to more promising spheres 
of activity. But it is not here a question of fair 
competition or natural advantages ; it is a gigantic 
and unfair attempt to strangle a flourishing industry 
by the aid of an unnatural combination. The fine 
promises and beautiful sentiments about the welfare 
of the people at large, which the organisers of 
trusts have stereotyped in America, cannot disguise 
the fact that a monopoly, once obtained by a com- 
bine, will be used to squeeze as much from the con- 
sumer as he will yield, and the avowed object of 
Mr. Morgan is to control the Atlantic trade. If 
English people believe that Mr. Morgan and his 
followers are risking their millions for philan- 
thropic purposes, they must be foolish indeed. 
There will be, if the combine is formed, the usual 
‘* freezing” process until opposition is choked, 
with the inevitable reaction which will last as long 
as monopoly is complete. Beyond this there is the 
possibility that a large part of the Atlantic com- 
merce will be diverted Roos to the Continent, 
in spite of the German agreement, the details of 
which are unknown, excepting that it is stated that 
the German Emperor, who is largely interested in 
German shipping, vetoed the Americanising of the 
German Fleet. 

Under these circumstances, and seeing the 

weapons our rivals are using against us, we cannot 
help sympathising with the suggestion put forward 
by Lord Charles Beresford, that substantial en- 
couragement should be given by the State to a 
Canadian line. Of course, the traffic to our 
American colony does not approach that to the 
United States, but still the intercourse is con- 
siderable, and a very great deal passes through 
New York owing to the superior character of 
the steamers. his, at least, might be saved 
to us. Bounties, no doubt, are not our way; 
but we are every day learning that ‘‘our way” 
is not necessarily the most efficient way. There 
are a good many things we have yet to find out ; 
some that others have even found out before us. 
The Russians have established an important 
line of steamers that would never have sailed 
under their flag without substantial State aid. 
Probably the Volunteer Fleet does not pay as 
a matter of balance-sheet ; doubtless the work 
it does could have been more cheaply performed 
by contracting with British shipowners; but 
there is no doubt that it would be a valuable 
acquisition in war time, and the indirect benefit 
that follows the possession of the ships may pos- 
sibly more than counterbalance the extra freight. 
At any rate, if the Russians continue to develop 
their steel industry, they will find an outlet for 
the product in the building of ships for which work 
will be ready provided. 

Menaced as we are by competition, it is also worth 
considering whether some of the millions we pro- 
vide annually for the Navy cannot be usefully spent 
in assisting the mercantile marine. The work done 
by cruisers in war time would not be very different 
to that carried out by fast liners. The American 
Naval Attaché, Captain Clover, recently stated at 
a meeting of the Institution of Naval Architects 
that the mercantile cruisers were the most useful 
ships for scouting, and the Americans are the only 
people who have had practical experience in such 
work. Our own naval officers—as a rule—are 
opposed to the principle of mercantile auxi- 
liaries ; but naval officers are opposed to most 
things that are not strictly ‘‘ service” and accord- 
ing to tradition. : 

After all, however, the chief weapon by which 
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we must fight foreign competition of the sort now 
threatening must be the combined activity and 
resource of our own shipbuilders, our shipowners, 
and our freighters. If we lose the ships, we must 
build better ones; and when one owner, or one 
constructor, makes terms with the enemy, we must 
hope for two better men in his place. If one 
shipyard is cut off from us we must further develop 
others, and do so on the most modern lines, so that 
we may not be losers by the course of events. It 
is said that it is hopeless to expect to control the 
Atlantic trade, because the bulk of the freight is from 
West to East; that the American manufacturer is 
the exporter, and thus rulesthe market. But if the 
American is the seller, we are the purchasers, and 
the customer can always have the last word as to 
the despatch of goods if he choose to exercise 
his power. It is quite possible the Legislature 
might give some assistance here—for combinations 
among importers would be a difficult, though not 
impossible, thing to arrange—without raising the 
bogey of Protection. Hitherto our laws have been 
framed to harass and shackle shipping enterprise. 
After our modern Parliamentary practice, the te is- 
lature has put the burden on shipowners simply a 
cause they represent capital and are numerically 
weak in regard to votes ; they do not command the 
mob, for the ‘‘man in the street” has yet to learn 
that all comes out of the pocket of the consumer at 
last. 





ROYAL SOCIETY SOIREE. 

On Wednesday evening the first of the two 
annual soirées given by the Royal Society was held 
at Burlington House, under the presidency of Sir 
William Huggins, K.C.B., D.C.L. As usual, it 
was very numerously attended, and there was a 
very interesting display of apparatus and objects 
for the amusement and instruction of the guests. 
In some recent years we have had to note a falling- 
off in this respect, but on Wednesday the exhibi- 
tion was large and varied. 

The first in order was an apparatus which appealed 
strongly to engineers. It was an improved form 
of Thomson Coal-Calorimeter, shown by Mr. W. 
Rosenhain, of Messrs. Chance Brothers, of Bir- 
mingham. In it the combustion of samples of 
coal takes place in view of the observer, and all 
the operations are thoroughly under control. A 
sample of powdered coal—14 to 2 grammes—is 
compressed in a mould into a short cylinder, and is 
placed within a large glass tube, the whole being 
then inserted in a glass-sided box containing two 
or three litres of water. The coal rests in a tiny 
porcelain dish no larger than a shilling, and a 
platinum wire, which can be raised to incandesc- 
ence by an electric current, presses on the coal. 
By means of flexible connections a current of oxy- 
gen can be sent through the tube, passing out 
at the lower end through a non-return valve, and 
bubbling up in a multitude of streams through the 
water. The tube is first filled with oxygen and 
then the wire is heated. The coal immediately 
takes fire and burns fiercely, the oxygen mean- 
while, being forced into the tube and passing, 
together with the products of combustion, out 
at the bottom valve. The coal burns away 
to the last fragment, and finally combustion 
ceases. A valve is then opened admitting 
the water to the interior of the tube to com- 
pletely cool it, and then this water is forced out 
again into the general mass by a further stream 
of oxygen. Thus the entire apparatus and the 
water is brought at the last to one temperature, 
which can be read on a thermometer. All the 
mechanical arrangements for controlling the opera- 
tions are well designed, the object of the foot-valve 
being to prevent regurgitation of the water should 
the combustion slacken, and the gases be cooled by 
conduction through the sides of the tube. The 
apparatus had its origin from one used by Professor 
Hudson Beare, at University College. 

_ Another exhibit of engineering interest, especially 
in relation to the heat of combustion, was Whipple’s 
temperature indicator, shown by the Cambridge 
Scientific Instrument Company, Limited, and 
intended for use with Callendar’s platinum thermo- 
meters. With these thermometers temperatures 
are determined by measuring the resistance of 
a fine coil of platinum wire, which increases 
as the temperature rises. The platinum coil forms 
one arm of a Wheatstone bridge, the other 


arms being constituted by suitable resistances. 
Usually the bridge wire is comparatively short, and 





when the end of it is reached in making an obser- 
vation, it is necessary to throw in a resistance, and 
start again from the commencement of the bridge 
wire. With the Whipple instrument, which we 
illustrate with its cover off on page 645, this is 
unnecessary. The bridge wire is very long, and is 
wound in a spiral round an ebonite drum, as in- 
dicated. Fitting over this drum is a second 
drum, graduated as shown. The graduations 
are not equally spaced, but are corrected so that 
the instrument reads directly in degrees of the air 
scale, whereas usually such instruments, having a 
scale of equal parts, give temperatures in ‘‘platinum 
degrees” only, which require a considerable cor- 
rection at high temperatures in order to reduce them 
to the equivalent reading of the air thermometer. 
The whole apparatus, together with a pair of dry 
cells, is fitted into a mahogany box, and is there- 
fore very portable. As represented in our 
engraving, the cover has been removed to show the 
mechanism ; but when this is screwed down into 
place, a portion of the temperature scale appears 
through the long narrow window shown, whilst 
through the other window is visible the needle of 
the d’Arsonval galvanometer, which serves to 
indicate equilibrium between the arms of the 
bridge. The travelling contact is fixed inside the 
outer drum and presses on the spiral bridge wire 
below it. It is advanced by rotating the large 
milled head shown to the right. The platinum 
thermometer coupled up ready for work appears 
in the foreground. The range of the instrument 
is from 0 deg. Cent. up to 1400 deg. Cent. 

An interesting display connected with steam gene- 
ration was shown by Mr. C. E. Stromeyer, of the 
Manchester Steam Users’ Association, and was en- 
titled an ‘‘ Experimental Illustration of one Cause of 
Steam Pipe Explosions.” An illustration will be 
found on p. 295 of our issue of February 28th. 
As shown, it consisted of a flask, containing boiling 
water, with a gas burner underneath. A pipe came out 
of the top of the flask and was bent down vertically. 
It then turned horizontally, and went several feet 
in that direction. At the end was a drain-cock. 
At the commencement of the experiment the pi 
was full of cold water, while the water in the 
flask was boiling fiercely, the steam escaping 
through a fine orifice. he drain-cock was then 
opened, and the water allowed to escape. As it 
fell in the horizontal pipe the steam got access 
to the upper surface, and, condensing, set up 
waves, which produced the phenomenon of ‘‘ water- 
hammer ;” the water being driven backwards and 
forwards' in the pipe with violence. It was easy 
to conceive that with high-pressure steam and 
a large pipe a blow given would be sufficient to 
burst any ordinary fitting. Mr. Stromeyer has already 
done good service by calling attention to the danger, 
and the exhibition of his model will bring it forcibly 
before the minds of steam users. 

In electrical engineering Messrs. W. M. Mordey 
and G. L. Fricker had a very interesting exhibit— 
that is, an electricity meter suitable for both direct 
and alternate current, and capable of being sold 
at avery low price. The meter is simply a clock 
with the hair-spring of the balance removed, and 
replaced by a piece, or pieces, of iron moving in a 
magnetic field. This field is created by a pair of 
coils traversed by the current that feeds the lamps 
to be metered. When there is only one lamp in 
action, the field is very weak, and the clock re- 
sembles one that has a very feeble hair-spring ; in 
other words, it goes slowly. As more lamps are 
lighted, the field becomes stronger, and the rate of 
vibration quickens, the period of the balance 
being inversely as the current flowing. There was 
a large bank of lamps that could be switched on 
one at a time, and it was interesting to note 
how the balance responded to each increment 
of current. As each lamp was turned on the speed 
augmented, until when all were on it was fairly rapid, 
recalling a clock beating quarter-seconds. As the 
process was reversed, the speed fell off, until when 
the last lamp was extinguished the meter stopped 
completely. Two forms of meter were shown. In 
the more complete one the balance-wheel was of 
slate, and carried on its surfaces several parallel 
iron wires. It was partly enclosed in two coils, 
like a galvanometer needle, and, owing to the 
pressure of the pallets in the escapement, it always 
stopped in such a position that the first effect of 
the current in the coils was to set it in motion, 
just as a galvanometer needle is set in motion ; the 
effect in this case, however, being to bring the iron 
needles to a central or axial position in the coil. 





The balance-wheel shaft is carried on a footstep 
jewel; but in order to relieve that jewel of pres- 
sure and prevent risk of injury to it, a torsionless 
silk fibre suspension is used attached to the shaft 
by a bent wire spring; thus practically the whole 
weight of the shaft and disc is taken off the jewel. 
The meter is an ampere-hour meter, but for use on 
constant pressure circuits the counter, which is 
geared to the clock, is arranged to indicate the 
consumption directly in kilowatt-hours or Board of 
Trade units. These meters are suitable for either 
direct or alternate current. They may be wound 
for any pressure. An important feature is that with 
alternate currents there is no ‘‘frequency error,” the 
constant being the same for all practical frequencies. 
The pressure drop due to the resistance of the coil 
is about 0.7 per cent on full load. The winding-up 
of the clockwork is a very simple matter, as one 
winding is enough to last for about tliree months on 
installations of the kind for which the instrument 
is intended. These instruments are designed 
especially for small installations of lamps which 
now in many places forma large proportion of the 
new work that is coming on supply systems— 
installations of, say, 12 to 30 lamps. Curves were 
exhibited shewing that the meters were very correct, 
the error being first )ositive, then negative, then 
positive, and finally negative again, generally within 
23 2 sa cent. 

he place of honour, in the Council room, was 
given to Professor J. A. Fleming, F.R.S., who 
showed experiments illustrating the effect of the 
ultra-violet light on the electric discharge. What 
he put forward was not entirely new, but the subject 
is full of interest, and yet awaits explanation. On 
the table was an induction coil which could dis- 
charge through two parallel spark gaps, one of 
three millimetres, and the other of 14 or 15, and 
did so simultaneously. There was also a Leyden 
jar on the table, and when this was put in connec- 
tion with the coil, ultra-violet light appeared at the 
edge of the tin-foil coating. The jar was nearer 
the small gap, and rendered the discharge there so 
easy that the entire discharge took place there, and 
the other gap became idle. If, however, a sheet 
of glass--which is very opaque to ultra-violet 
rays—was put between the jar and the short 
gap, then the long gap immediately came into 
action, as well as the short one. At some distance 
there was an arc lamp with a reflector by which its 
beam could be focussed on the short spark gap. 
When it was done so, the long gap became silent, 
and by manipulating a piece of mica in front of the 
arc lamp it was possible to make the sparks in the 
long gap start and cease at will. Experimentally 
this system has been used over short distances for 
wireless telegraphy, and Professor Fleming showed 
it coupled to a Bain electro-chemical instrument. 

Dr. Dawson Turner demonstrated the imme- 
diate discharge of an electroscope by ultra violet 
radiation ; rock salt appears to be the most trans- 
parent substance to this radiation. 

Mr. W. R. Pidgeon, M.A., showed his new elec- 
trical influence machine, which, however, has been 
seen before. The machine comprises three discs, 
with external stationary inductors. The discs are 
of ‘* volenite,” an oxidised oil product, and have 
the sectors embedded in them, studs projecting 
through the surface, and serving to make con- 
tact. The two outside discs revolve in one 
direction, and the inside disc in the opposite 
direction. It was noticeable that the machine 
gave —_ supplies of electricity immediately 
the handle commenced to turn, and that both 
vacuum tubes and X-ray tubes were brilliantly 
illuminated by it. 

For several years past Mr. J. Mackenzie David- 
son, M.B., has shown at these soirées his stereo- 
scopic X-ray transparencies and negatives, and he 
always attracts a large crowd, for by his apparatus 
all the bones of a limb, or a body, are seen 
in their natural itions, just as in an articu- 
lated skeleton. The exact position of a bullet 
can be determined before the surgeon begins to 
operate, and there is none of that blind explorin 
which sometimes occurs when a single photograp 
is the sole guide. Mr. Davidson shows this year 
an X-ray photograph of a bullet in flight. In front 
of the muzzle of a revolver he placed a wire, 
forming part of the primary circuit of an induction 
coil, the secondary of which was connected to a 
Rontgen tube. The tube of course was dark, as 
there was no interrupter on the primary. When 
the pistol was fired the bullet broke the wire, and 
instantly there was a current in the secondary 
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circuit lighting up the tube for a moment. That 
light took the photograph, and was not truly 
instantaneous, for the picture of the bullet was 
elongated, showing that the light persisted for an 
appreciable period. In another room Mr. Davidson 
showed the development of reversed negatives, or 
positives, of Rontgen-ray photographs. The plate 
was first exposed to X-rays in the usual way. 
It was then exposed to ordinary diffused daylight, 
and finally developed in bright white light. The 
result was a reversed negative. 

It will be remembered that last November, Pro- 
fessor George Forbes, F.R.S., read before the 
Society of Arts a paper on anew range-finder that 
he had invented. In order to gain practical expe- 
rience with the instrument, he sailed for South 
Africa in January, and after submitting the appa- 
ratus to tests at the hands of the military in 
Cape Colony, he was attached to a column, 
and accompanied it in its operations against 
the commandos in the field, acting as range- 
finder for the mounted infantry and the guns, 
and at convenient moments instructing the 
men how to take ranges for themselves. Last 
Tuesday he related his experiences to the United 
Service Institution, and showed how vastly 
superior his apparatus was to the official meko- 
meter, which has a 50-ft. string base, with a man 
at each end. He also gave some surprising figures 
of the mistakes made by skilled observers in South 
Africa in judging distances by the eye, the estimate 
being sometimes three times too great, and some- 
times much too small. He found that practi- 
cally ranges are never measured for the infantry, 
and that therefore the ineffectiveness of their fire 
is readily accounted for. The Forbes range-finder 
comprises a field-glass of the Zeiss type, and a 
6 ft. base, which folds up to 3 ft. when carried. 
There is a right-angled prism at each end of the 
base, and two near the centre, at a distance corre- 
sponding to the distance between the eyes. These 
four prisms give a stereoscopic effect, as if the 
observer’s eyes were at that distance apart, and 
they direct the two images into the fo 30 of the 
field-glass. In each tube of the field-glass is a glass 
plate in the focal plane witha balloon photographed 
on it, the balloon having a tail rope hanging from it. 
In looking through the glass these two balloons 
are superposed, and appear as one, if the centres 
of the tubes correspond to the centres of the 
observer’s eyes. The balloon is seen projected 
in space over the landscape. By moving one 
pone sideways by a micrometer screw the 

alloon can be made to appear to recede towards 
the horizon, or to approach the observer, and 
by a little practice it is possible to place the 
balloon exactly over the target, with its tail rope 
pointing down towards it. In connection with the 
micrometer screw is an index scale on which the 
range can be read off. At 3000 yards the limit of 
error is 2 per cent., and often it is possible to get 
much within this. Professor Forbes carried the 
finder on horseback for days; at night it was 
left with his saddle and other saddles, and on one 
occasion his horse rolled over it, and it came through 
the test without any harm. It was shown that the 
range was usually read while the oflicial instrument 
was being prepared ; further, the distance at which 
the first shell burst could be determined, and the 
second put right on to the target. 

The exhibit of the Badische-Anilin und Soda- 
Fabrik, of Ludwigshafen-on-the-Rhine, had a 
rather pathetic interest. It exemplified the 
synthesis of indigo, which threatens to ruin the 
Indian indigo farmerand dyer. The synthesis was 
first given by Dr. von Baeyer in 1880. Ten years 
later the practical process of Professor Heumann 
now applied had been worked out. The raw 
material is naphthalene ; the intermediate products 
are phtalic anhydride, anthranilic acid, phenyl- 
glycin-ortho carboxylic acid ; with indoxyl we reach 
a substance which results in tne natural treatment 
of the indigo plant. 

In the a oF ee type of chronograph of Mr. R. 
L. Mond, M.A., and Dr. Meyer Wilderman, the 
drum is stationary, and the clock moves a very 
light spindle carrying the pen around the drum. 
The spindle is provided with a screw, nut, and 
the slot to provide for the forward feed of the pen. 
On electrical contact being established, the pen is 
drawn a little distance across the drum, and as the 
drum describes one revolution either in one minute 
or in ten seconds, one-sixtieth or one six-hundreth 
of a second are marked in very clear distinct lines. 
When the paper is perforated in a spiral, the 





record may afterwards be detached from the drum 
in a continuous strip, and thus a very accurate 
measurement of time can be obtained for scientific 
research, especially, for instance, in connection with 
meteorological instruments. The movement of the 
pen across the drum is controlled by an electro- 
magnet, and the pen is attached at two points by 
means of spiral springs, so that it is deflected in a 
straight line and not in an arc, as would be if the 
attachment were of a simple lever kind. The 
spindle being very light, very high speeds and ab- 
solutely accurate motion of the pen can be assured. 

Professor H. Church, F.R.S., showed a number 
of zircons from Ceylon, among which a bright 
green variety of a nearly uniform density of 4.0, 
while other varieties possess densities ranging be- 
tween 4.4 and 4.7. The theoretical molecular 
volume of zircon corresponds to the low density of 
4.0. Dr. C. A. MacMunn showed drawings of the 
spectrum of a zircon distinguished by a number of 
sharp narrow bands. He further exhibited spongio- 
porphyrin, the colouring matter of an Australian 
sponge. 

Mr. W. A. Shenstone, F.R.S., and Mr. J. W. F. 
Gifford had a large prism of vitreous silica on view 
in one of Mr. Hilger’s spectrometers. Mr. Shen- 
stone has overcome the difficulties in building up, 
before the oxyhydrogen flame, sufficiently large 
masses of perfectly homogeneous vitreous silica for 
use in optical experiments. The prism on view, 
more than an inch high, was cut by Mr. Hilger 
from this block. It is not free of air-bubbles, but 
these bubbles do not interfere with the defini- 
tion. The refractive index of this vitreous silica 
is much lower than that of quartz; the dispersive 
powers of the two being nearly identical. The 
spectrometer contained lenses of fluorite achroma- 
tised by quartz in the manner which Mr. Gifford 
explained before the British Association at Bristol 
in 1900. We then described some of his com- 
binations. 

Mr. George Beilby’s ‘‘ Film Structures in Metals 
and other Plastic Solids” were noticed by us in 
our report of the proceedings of the Chemical Sec- 
tion at the Glasgow Meeting of the British Associa- 
tion. Metal surfaces are covered with a trans- 
parent lacquer-like film of their own substance, 
which is formed by the welding together of minute 
reflecting films or ‘‘ spicules ;’ these spicules 
become best visible when the surfaces have been 
frosted by the action of heat or chemical agents. 
When a burnisher is drawn over silver, for instance, 
the films are welded together, and the burnisher 
mark appears dark against a bright background by 
oblique illuminations, but bright on dark ground 
by vertical illumination. With oblique illumina- 
tions very high magnifying power can, of course, 
not be obtained, though Mr. Beilby showed some 
photo-micrographs at magnifications of 1000 dia- 
meters. The study by oblique illumination has for 
this reason been neglected, and this, Mr. Beilby 
emphasises, is much to be regretted. Faraday 
noticed the opening up of gold films by annealing ; 
but the very interesting subject has received 
little further attention until Mr. Beilby took it 
up again. 

Professor A. Schuster, F.R.S., showed the spec- 
trum of iron with the Bunsen burner on the Gouy 
method. The Bunsen burner flame marks the 
bright lines of alkaline metals, but does not allow 
us to see the bright lines of iron. When, how- 
ever, a spray of iron chloride is produced by fore- 
ing compressed air through a solution of this salt 
in water, and the air so impregnated is supplied 
to a Bunsen burner, we can recognise in the 
Bunsen flame, though it is not strikingly hot, the 
bright lines of iron which are now being studied with 
the aid of a Rowland grating at the Owens College 
by Mr. De Watteville. The method is promising 
in so far as it is probably far more easy to prepare 

ure metallic salts than to prepare pure metals even 
y electrolytic methods, 

Mr. A. C. Cossor showed a Braun tube and a 
therapeutic X-ray tube. In the former the 
cathode rays pass through a little hole in an alumi- 
nium screen and form a light spot on a screen 
placed in a bulb into which the tubular apparatus 
widens. These Braun tubes are used for studying 
the deflection of the cathode rays and determining 
the intensity of alternating currents, a subject 
which Mr. Morris brought before the Physical 
Society a few weeks ago. The X-ray tube 
consists of a large bulb, of pear-shape, of lead 
glass, from which a straight tube of sodium 
glass projects. The object is to limit the X-rays 





to the desired small area without there being any 
necessity for screening the healthy tissues which 
are not to be treated with X-rays, thus avoiding 
risks of skin troubles. The lead glass does not 
permit X-rays to pass, and looking through a 
fluorescent screen the visitor only sees the end of 
the soda glass tube, all the other parts being dark. 

Sir Norman ——— photographs of the 
spectra of metallic poles (iron, magnesium, zinc, 
copper) sparked in water and in air are par- 
ticularly interesting with regard to the star 
Nova Persei. They show broadened bright lines 
with central, or with non-symmetrical, absorp- 
tion, the maximum of the emission being towards 
the red. The point is that the clouds produced 
by the sparks under water are supposed to offer a 
certain similarity to the nebulous spectra, but 
Professor Wilsing and Sir Norman Lockyer do 
not agree as to the position of the dark absorption 
lines and their interpretation. Sir Norman Lockyer 
has also observed the spectra of meteorites on 
silver poles, of rocks and minerals exemplifying 
the very wide distribution of elements, likevanadium 
and also titanium, and further spectra of plant 
ashes. 

The Cambridge Observatory communicated pre- 
liminary results of the solar parallax determi- 
nations from observations of the planet Eros. 
Mr. A. R. Hinks had some diagrams on view 
based upon measures of photographs made by him- 
self at Cambridge, and others at Mount Hamilton, 
and at Minneapolis. Eros, it will be remembered, 
was discovered by Witt, in Berlin, and is distin- 
guished by a very eccentric orbit, which lies between 
our own orbit and that of Mars. The solar parallax 
determinations are in very good agreement, two 
seconds of arc corresponding to one millimetre on 
the diagrams of Mr. Hinks. The computation of 
the results of these observations will take a long 
time, of course. This is one of the first instances 
of international co-operation in the study of one 
particular astronomical phenomenon. 

Mr. J. E. Petavel and Captain Bruce-Kingsmill 
showed their recording pressure gauge for artillery, 
and Mr. Petavel’s recording gauge for low-pres- 
sure explosions suitable for gas-engine research 
and experimental physics. We have described the 
principle of Mr. Petavel’s ingenious apparatus and 
some of the results which he brought before the 
British Association in 1900. His exhibit attracted 
very considerable attention. It will be remem- 
bered that the explosion is produced in a spherical 
shell into which a recording manometer is screwed. 
The respective part of the shell acts as piston ; the 
manometer contains a spring—that is to say, simply 
a tube of steel 5 in. long—and the motion is trans- 
mitted outside through a rod and recorded by 
the aid of a mirror. Experiments having been 
made on explosive mixtures of oxygen and 
hydrogen, and of coal gas and air, and other 
experiments are now being made; the explo- 
sive pressure of cordite, will be investigated 
by Mr. Petavel and Captain Bruce-Kingsmill. The 
first of the two instruments shown records pres- 
sures up to 40,000 lb. per square inch, the second 
variations of 5 lb. or 10 Ib. per square inch. We 
hope soon to publish a further account of Mr. 
Petavel’s most interesting researches. A report 
on his inquiry into the thermal emissivity in high- 
pressure gases was published by us at the beginning 
of this year. 

Prof. Wyndham Dunstan, F.R.S., Director of 
the Scientific Department of the Imperial Institute, 
displayed poisonous fodder-plants and food grains, 
such as Lotus Arabicus, Sorghum Vulgare, Phaseolus 
Lunatus, from India and the Colonies, Their 
poison is due to cyanogenetic glucosides, which 
occur in the young plant, but gradually disappear 
as the seeds ripen. He also exhibited the alkaloids 
obtained from hyoscyamus and various kinds of 
aconites, which possibly contain the most deadly 
poison known, one sixtieth of a grain of aconitine 
being fatal to man; further indiarubbers, gums, 
resins, &c. 

In the Committee room on the ground floor, 
Professor W. K. Huntington had put up a tilting 
stage for microscopes and an optical bench for 
metallurgical work. 

In the same room Dr. A. Muirhead demon- 
strated the re-transmission of submarine tele- 
graph messages, the cable relay in operation con- 
necting two circuits of artificial cable, each having 
a K. R. of 3 by 10°, with an automatic curb trans- 
mitter at one end and a syphon recorder at the 
other. One of these instruments was sent to 
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St. Vincent some time ago, but the war in South 
Africa has shifted the bulk of the work to St. 
Helena, so that it has not been yet put into service. 
The cable relay seems to be strong and well fitted 
to stand a tropicalclimate. Our readers will remem- 
ber that Mr. S. G. Brown showed a similar apparatus 
in the Institution of Electrical Engineers a fortnight 
ago, which we described briefly in last week’s issue. 
If we refer to this paper, we do not wish to imply 
priority of Mr. Brown’sinvention. One of the chief 
points of Mr. Brown’s apparatus is a revolving 
drum relay. Dr. Muirhead makes metallic contact 
simply between a metallic arm and a piece of metal 
silvered and divided into three sections, and vibra- 
ting simply under the influence of an electro- 
magnet. Condensers are effectively used to pre- 
vent any wandering of zero,as Mr. R. H. Edgar 
was able to show on behalf of Dr. Muirhead. 

Mr. W. H. Dines had taken his kite and his 
winding apparatus for raising meteorological in- 
struments to the secretary’s room. The wire by 
which the kite is flown passes round two strain 
pulleys some twelve times, and there is an arrange- 
ment by which the tension is regulated automati- 
cally ; also a dynamometer to show the tension, and a 
counter indicating the lengths of wire given out. His 
kite differs from the well-known Hargreave pattern, 
inasmuch as it is not square, but rhomboid in 
section, the base being formed by two equilateral 
triangles ; and there are convenient improvements 
aiming at increased portability and convenience. 

In the same room Professor E. Wilson exhibited 
a cylinder which has been rotated in a magnetic 
field between the poles of a magnet weighing 
several tons, and diagrams showing the induction 
in various parts of the iron, and the phase dis- 
placement resulting. The effect of the variation 
of speed has also been studied. 

Both the lectures which were given were prac- 
tically demonstrations of the possibilities of photo- 
geaphy in natural colours. Sir Henry Trueman 
Wood explained the three-colour prucesses in a 
short lucid discourse, and Dr. R. D. Roberts 
projected and described lantern slides in natural 
colours of the Grand Canon at Colorado, the Sierra 
Nevada, and the Yellowstone Park. 

Three-colour photography appeared also on two 
stands. Messrs. Sanger, Shepherd & Co., of Gray’s 
Inn Passage, Holborn, showed transparencies con- 
sisting of a glass plate with two films of celluloid 
superposed, the colour effect being very good. We 
understand that tbe printing was done in gelatine, 
and afterwards the films were soaked in dye, which 
was absorbed most in the parts not acted on 
by light. The same firm showed a new 
camera for securing three negatives through 
one lens at one exposure. The image was re- 
flected in two directions by mirrors of glass 
ruled with lines in silver, part of the light being 
transmitted and part reflected. Professor H. A. 
Miers, F.R.S., showed collotype prints from 
photographs of the coloured interference figures pro- 
duced by crystal sections in a polariscope. Three 
negatives were taken with coloured screens in the 
usual way, prints made from them, and the im- 
— were superposed. The effect was very 
good. 

Among the exhibits which do not call for ex- 
tended notice, or which cannot be adequately 
described without engravings, were a three-circle 
goniometer, for determining the angles of crystals. 
This was shown by Mr. G. F. Herbert Smith, 
and constructed by Messrs. Troughton and Simms. 
A curve-adder, by Mr. G. Coradi, of Zurich; 
and lecture-models illustrating girder deflection, 
shown by the Department of Applied Mathematics, 
of University College ; cephalometric instruments 
and cephalograms, by Mr. J. Gray, B.Sc. ; micro- 
photographs of platinum and steel, by Mr. 
Andrews; some of these have appeared in 
EncIngeRING. Professor W. Ramsay, F.R.S., 
displayed a Krypton tube, which to some persons is 
seen as lilac and to others as green, the phenomenon 
appearing to be conditioned by the yellow spot on the 
retina. Mr. J. E. Stead exhibited specimens show- 
ing microstructure of iron and meteoric irons con- 
taining free phosphides and carbides of iron and 
nickel. Mr. Stead’s success in this line of research 
is well known to our readers. Messrs. R. and 
T. Beck, Ltd., showed a fine microscope with 
ae adjustments for critical work, showing 

aysons micrometer rulings in realgar up to 
60,000 lines to the inch. eth: 

_ Ancient engineering was exemplified by a collec- 
tion of stone instruments from Stonehenge. Many 





of these have been found in excavating beneath one 
of the monoliths to put in a concrete foundation. 
Hammer stones have been found up to 5} lb. in 
weight, and mauls up to 64 lb. These latter have 
a rude waist, around which a thong of hide could be 
fixed, so that they could be operated by three men. 
The tooling on the columns been exactly imi- 
tated on the stone of the district by these Sarsen 
hammers. Photographs were exhibited showin 
the nature of the operations at Stonehenge, oul 
also plans of the new foundations. Mr. W. Gow- 
land showed the articles on behalf of Colonel Sir 
Edward Antrobus, Bart. 

The Royal Astronomical Society showed photo- 
graphs of the nebula surrounding Nova Persei, 
taken by Mr. G. W. Ritchey, Yerkes Observatory, 
U.S.A. St. John’s College, Cambridge, sent manu- 
scripts relating to the discovery of Neptune by the 
late Professor J. Couch Adams, F RB. 

Among the miscellaneous objects which do not 
come within our province were several editions of 
Gibert’s De Magnete, shown by Professor Silvanus 
Thompson ; a plane mirror, by Dr. Common ; and 
various biological specimens. 





THE ADMIRALTY POLICY AS 
TO ARMAMENT. 

THE question recently raised in the House of 
Lords by the Earl of Wilton, when he called the 
attention of the First Lord of the Admiralty to the 
fact that the majority of the battleships and 
first-class cruisers in His Majesty’s Navy now in 
commission are armed with 6-in. guns having only 
a velocity of 2160 foot-seconds or less, is one of 
vital importance, and we trust that as a result the 
Admiralty will seriously consider the whole policy 
of the department as to guns, and that they will 
have in the near future some substantial pro- 
gramme to submit to the nation for the re-arma- 
ment of our present Fleet. The answer given 
as to the replacing of these low-powered guns 
with weapons of higher ballistics, more suited to 
attack modern hardened armour with some degree 
of success, was highly unsatisfactory. We would 
have preferred to have had a bold statement 
to the effect that the Admiralty would not 
re-arm the old ships, but that they would make 
adequate provision for the superiority of our fleet 
over the combination of two or three important 
nations, by the addition annually of a large number 
of first-class battleships and cruisers ; or at least 
that our ships at present on the fighting list would 
be properly brought up to date in regard to gun 
power as quickly as the available means of pro- 
ducing artillery would admit; for even although 
several vessels are to be improved in this respect, 
the new guns proposed are not sufficiently powerful, 
nor is the scheme of re-armament extensive enough. 
To say that since the majority of the battleships and 
first-class cruisers were put into commission a gun 
of a higher velocity has been invented both in 
this country and in foreign countries is no 
consolation; but it is at the same time a state- 
ment of doubtful accuracy. Everyone who makes 
any study at all of artillery is aware that this 
calibre of gun was able, at least five years ago, 
to produce energies equal to those at present 
obtained by the French 6.4-in. gun; and it 
is only the novice who will accept in the main 
the idea with which it was evidently the intention 
of the First Lord to inspire the House of Lords— 
that the invention was relatively a novel one in 
regard to the means of obtaining from such a 
calibre of gun a power suitable for attacking modern 
armour. If his Lordship really wished to adopt 
the modern weapon, he would have looked for a 
6-in. gun having a velocity of at least 3000 ft., and 


T.| not to one of only, say, 2500 ft., which is all the 


velocity our new naval guns are to produce. 
Examples of such guns might be quoted of British 
manufacture, and we have only to refer to the 
latest ballistics obtained from the United States 
5-in. gun, in which with a 50-lb. shell a velocity of 
no less than 3380 ft. per second was obtained for a 
ressure of 16.43 tons. Such is the value set on 
igh ballistics by the United States Government, 
that they are applying the —— of high ballistics 
to all guns where such is ible. 
in, it is out of all reason to compare the 
difficulties of replacing the existing 6-in. breech- 
loading guns of low power—such as are utilised in 
the Canopus class and in ships constructed before 
that time—-with the trouble involved in substituting 
breech-loaders for muzzle-loaders in the old days. 





Besides, the muzzle-loaders were the guns of really 
antiquated vessels, whereas the existing 6-in. 
weapons of the Canopus class are mounted in some of 
our latest and best constructed ships, omitting, of 
course, vessels of the very latest type, which, 
except in one or two cases, are not yet ready to 
engage in a fleet action. Lord Wilton made special 
reference to the re-armament of ships of the 
Canopus, Majestic, Royal Sovereign, Diadem, 
and earlier classes, which would form at the moment 
our really first line of defence. He did not refer 
to ships having muzzle-loaders, of which, unhappily, 
there are still some remaining. He did not 
specifically refer to ships whose age and design 
would make it a waste of money to instal new guns 
in them. Rather than do this, it would be better 
to put the inefficient guns of the Canopus into such 
ships, and so render them, although inefficient, at 
all events, of some use, which at present they are 
not. The delicate considerations suggested as 
necessary for re-arming our present fleet with high- 
powered 6-in. guns are purely imaginary, and the 
reference to them can only be looked upon as a 
subterfuge to evade a needed reform, which may 
be somewhat unpleasant, owing, we presume, either 
to want of money or to the inability of the Cabinet 
to extract it from the Chancellor of the Exchequer. 
All technical experts must know how siahh Levd 
Wilton was in calling the attention of the country 
to the apathy of our Admiralty officials in not at 
once tackling this question in earnest, and making 
good existing deficiencies in armament whilst yet 
there is time. What, it may be asked, would be 
the money consideration for re-arming a ship of, 
say, the Canopus class with modern 6-in. high. 
powered guns with their mountings, and for making 
the necessary modifications to the magazines? It 
would not exceed 5 per cent. of the total cost of 
the ship, an amount truly insignificant, but all 
important to render the ships good fighting vessels. 

Altogether, the answer of Lord Selborne was un- 
satisfactory, and not what we should expect from 
the head of an Admiralty which is representative 
of a Government returned to Parliament with full 
powers to see that our first line of defence is 

roperly equipped and ready to combat any pro- 
bable combination of hostile maritime powers. 
The reference to the fact that in many battleshi 
and first-class cruisers the 6-in. guns, to which the 
question referred are only secondary armament, is 
misleading. It specially embraced first-class cruisers 
of the Diadem class, some of which are not even yet 
in commission. Of these there are, including the 
Powerful and the Terrible, no less than ten in the 
British Navy. In these this low-powered gun forms 
the main—almost the only—armament upon which 
they have to place complete reliance for their fighting 
strength. These ships have no defensive qualities 
worthy of consideration, and thus have to rely 
solely on their gun —_ at long range for 
existence in battle. The weapons of these ships 
are incapable of any practical effect at 5000 yards, 
and would be liable to be put out of action by 
French vessels of practically fifth-class classifica- 
tion. In battleships of, say, the Canopus class, 
the main armament consists of four 12-in. guns, 
from which at best an average of only one round 
per minute can be obtained. The secondary 
armament consists of twelve 6-in. guns of low 
power, but the importance of weapons of this 
calibre will be fully appreciated when it is stated 
that, if of modern construction, they would have a 
rate of fire of at least eight times the number of 
rounds capable of being discharged from the 12 in. 
per minute per gun, or practically would be capable 
of expending energy of attack per minute to the 
same extent as the 12-in. guns themselves. 
Surely the secondary armament of our modern 
battleships, or the primary guns of some of our 
most numerous and important first-class cruisers, 
should not be neglected, and we heartily congratu- 
late the Earl of Wilton in bringing so serious 
a matter to the notice of the country. 

Lord Selborne has assured us that the Admiralty 
never lose sight of the importance of re-armament. 
If this is really so, it is time that they quickly 

ut their views into active operation, and let us 
cose a little less consideration and more practical 
effect. Let them appreciate quickly the importance 
of the secondary armament of our battleships and 
cruisers, and remember that the United States are 
introducing a 7-in. gun as their secondary armament, 
that the new German ships are to carry a 17-centi- 
metre gun having a high velocity, to say nothing 
of the 6.4-in. guns forming the secondary armament 
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of many French battleships. If the argument is 
used that it is better to build new ships with new 
armaments complete, then, why is it that we are 
only laying down this year two first-class battleships 
and two first-class cruisers /—a number inadequate 
under the best of circumstances for a country like 
ours, with such scattered possessions, but which, 
having regard to the inefficiency of our former 
guns, is most seriously insufficient and a danger 
to the nation. 





THE DUSSELDORF EXHIBITION. 

When we wrote our first descriptive articles 
on the Diisseldorf Exhibition the various in- 
stallations were not completed, and only a vague 
idea of their importance and of their contents 
could be obtained. Now that the Exhibition is 
open to the public, and after visiting in detail the 
numerous buildings and pavilions, it is possible 
to grasp the vastness of the undertaking and to 
formulate an opinion on the metallurgical and in- 
dustrial wealth of the Rhine and Westphalian 
provinces. 

The works of these districts were, previous to 
the war of 1870, among the best customers of 
Great Britain for raw material, mechanical parts 
of engines, machine tools, and so forth; the 
progress they have accomplished since that date, 
and especially during the last twenty years, in 
metallurgy and mechanics, is without precedent. 
A visit to the Diisseldorf Exhibition will convince 
the most patriotic critic that these works must now 
be reckoned among our great competitors. 

It is not our intention to speak disparagingly of 
the Paris Exhibition of 1900 ; it was a grand exhi- 
bition in every respect. We thirk, however, that 
the Diisseldorf Exhibition, though, of course, on a 
far smaller scale (it applies to two German _pro- 
vinces only), is fully comparable with that in Paris 
as regards the iron and steel industries, mechanics, 
and electro-technics. 

The Exhibition was opened on the 1st inst., as 
announced in our preceding issue ; there are still 
here and there a few finishing touches required, 
and several of the engines have yet to run awhile 
in order to adjust bearings and various parts of 
the mechanism ; but a very notable feature for an 
exhibition at opening time is the marked absence 
of packing-cases throughout the pavilions and 
grounds. 

The whole of the twenty-four groups in which 
the Exhibition is divided will be found of great 
interest by British visitors. The groups which 
will appeal in a larger degree to our engineers 
and manufacturers are : sr 4 I., Mining ; Group 
II., Blast-Furnaces, Iron and Steel Works, and 
Rolling Mills (Heavy Trades) ; Group III., Metal- 
lurgy; Groups IV. and V., Engineering and 
Electro-Technics ; Group VL., ne ak ; Group 
XIX., House- Building and Civil Engineering. 
These groups are represented in the main indus- 
trial buildings and in the private pavilions of 
several large works. 

Taking metallurgy and mechanics in their natural 
line of progress, we should recommend engineers 
from this country to start with the Mining Union 
Building, marked 97 on the official plan. It is 
situated between the Gutehoffnungshiitte Pavilion 
and the Main Industrial Hall, and illustrates the 
mining of coal, the preparation of ores, and manu- 
facture of coke. It contains draining pumps, air 
compressors, an electric hoist, ventilators, a 
Tomson hoisting engine for a depth of 1200 metres 
(3937 ft.), all of which engines can be seen running. 
A complete pit-head frame is erected outside the 
building, and is connected to the Tomson hoisting 
engine. A visit should then be paid to the neigh- 
bouring Gutehoffnungshiitte Pavilion, in which will 
be found a very interesting hoisting engine, a blast- 
furnace gas blowing engine, a Riedler express pump, 
ingots, ingot moulds, steel castings and forgings, 
shafts, rolled plates, and sections. The visitor would 
then pass to the pavilions on the west side of the 
grounds, commencing with the Krupp exhibit, 
and following on with the Hoerde, Bochum, and 
Ehrhardt pavilions. We have already dealt partly 
with the Krupp exhibit, and shall describe in due 
course the other separate pavilions. Atthe present 
stage it will suffice to mention briefly that the dis- 
play of the Hoerde Verein contains a fine series of 
metallurgical products—such as large boiler-plates, 
rolled sections, rails, tyres, steel castings, and 
ae ge pieces. The neighbouring Bochumer 

erein Pavilion has a very remarkable exhibit of 





steel castings, including several heavy steel bells, 
both in the pavilion and in the clock tower, a large 
marine shaft, railway wagons, mounted wheels, and 
so forth. The display of the Rheinische Metallwaaren 
Maschinenfabrik (Ehrhardt) is worthy of special 
notice ; in it are shown their modern types of field 
and mountain guns, guns mounted in turrets, pro- 
jectiles, weldless tubes, rings and pipes from the 
smallest to the largest diameters, hollow shafts and 


axles, samples of electrically spiral-welded pipes | y 


manufactured under a new process, an Ehrhardt 
testing machine, &c. 

The Machinery Hall, the entrance to which is 
between the Gutehoffaungshiitte Pavilion and the 
Art Palace, should then be seen in detail. A 
general description of this hall and of the boiler 
plant connected with it was given in one of our 
preceding issues.* This forms the Central Station 
of the Exhibition, and contains a large number of 
remarkable steam engines, full descriptions of 
which we shall give in subsequent issues, and 
which drive dynamos and alternators built by 
the Elektricitéts Aktien Gesellschaft, formerly 
W. Lahmeyer and C., of Frankfort, and by 
the Helios Elektricitits Aktien Gesellschaft, 
of Cologne-Ehrenfeld. Among the exhibits in 
the Machinery Hall, which are specially interest- 
ing from a different point of view, are the gas 
engines and rolling mills built by the Maschinenbau 
Aktien Gesellschaft, formerly Gebriider Klein, of 
Dahlbruch ; the steam engine driving a three-high 
mill, with front and back elevators, shown by the 
Duisburger Maschinenbau Aktien Gesellschaft, 
formerly Bechem and Keetman, of Duisburg ; the 
machine tools exhibited by Ernst Schiess, of Diis- 
seldorf ; large presses, one of 10,000 tons, and 
other heavy tools, by Breuer, Schumacher and Co., 
of Kalk, near Cologne, and numerous tools, cranes, 
travellers of various types, and patterns, to all of 
which we propose to return in due course. 

In an article on the Berlin Electricity Works,+ 
published in our monthly supplement, describing 
a new set of engines put down in the Berlin Cen- 
tral Station, we stated that these new engines were 
_— interesting, owing to the fact that, after 
the most serious consideration, the engineers of the 
Allgemeine Elektricitits Gesellschaft had decided 
in favour of the horizontal type; they were of 
opinion that such engines were cheaper to work 
and easier to repair, and that for anything above 
1000 kilowatts they would always prefer horizontal 
engines. We added that this practice was totally 
different to what we were accustomed to in this 
country, where for anything above 500 kilowatts 
the vertical engines were practically universal. 

This direction of practice is fully evidenced by 
the admirable collection of engines in the Machi- 
nery Hall end in the Mining Union Building, 
where for one vertical steam engine there are, 
probably, ten horizontal ones. ~ 

The south end of the Main Industrial Hall (Group 
II., marked Hiittenwesen on the official plan) 
contains a magnificent display of industrial pro- 
ducts which, though very much less obtrusive than 
those above referred to, will not fail to appeal to 
British specialists. Here will be found the exhibits 
of the Phénix Company, of Laar, near Ruhrort ; 
magnificent pressed steel boiler-plates of the Schulz- 
Knaudt Company, of Essen ; similar plates and long 
corrugated flues manufactured by the Duisburg 
Iron and Steel Works ; the Piedboeuf Company’s 
exhibits of flues and tubes ; large steel castings 
shown by the Krieger Steel Works, of Diisseldorf ; 
tubes for all purposes, and gas bottles manufac; 
tured by the well-known Mannesmann Company ; 
large rolls and pinions by the Gelsenkirchen Steel 
Works ; steel castings shown by the Witten Steel 
Works; a stern post, rolls and pinions from the 
Saarbruck Steel Works ; large steel castings and 
railway material manufactured by the Westphalian 
Steel Works, of Bochum; and numerous other 
iron and steel products of the same nature. 

Apart from the above very brief enumeration of 
a certain number of exhibits which British visitors 
should see, we wish to call their special attention 
to the Solingen mr of cutlery, to be found in 
the Main Industrial Hall, under GroupIII, ‘‘ Metall- 
Industrie.” This display would certainly do 
honour to our best Sheffield cutlery works, 

An exhibit which will be found of very great 
interest at the present time, when we are con- 
sidering a new Education Bill, is that contained 

* See EncingErineG, April 18, page 498. 

+ 7 TRACTION AND SMIBSION, vol. iii., No, 10, 
page vv. 








in pavilion marked 41 on the official plan, between 
the Bochum-Verein and Ehrhardt pavilions. Here 
can be seen geometrical and free-hand drawings, 
school-books, sculptural work, machinery parts, 
locksmith work, &., from a large number of 
Rhineland and Westphalian schools. In the Krupp 
pavilion a special room is set apart, containing 
exhibits from the Krupp schools. The German 
Education Bill was evidently discussed and passed 
ears ago. 

British works owners will not fail to inspect also 
the workmen’s dwellings which are scattered at 
different places over the grounds, and also the 
exhibit, under Group XXT., near the Swiss Village, 
of social institutions for the benefit of the working 
classes. Near the latter will also be found the 
Benrath exhibit of electric cranes, electric charging 
machines for Siemens-Martin furnaces, electric 
locomotives for mines, and so forth, and a similar 
exhibit shown by the J. Losenhausen Company of 
Diisseldorf. 

The part of the Exhibition which is of special 
interest to railway engineers is that at the extreme 
north end of the grounds, including the display of 
plans of the Prussian State Railways, in pavilion 
No. 147 ; the collective exhibit of the Vereinigte 
Waggon and Locomotiv-Fabriken, containing loco- 
motives by the Humboldt Company, by A. Jung, 
of Jungenthal ; saloon carriages and sleeping-cars, 
by the Diisseldorf Carl Weyer Company, and Van 
der Zypen and Charlier; goods wagons, petroleum 
wagons, and so forth. 

The historical development of permanent way 
from early times is illustrated in the neighbouring 
pavilion, No. 150, of the ‘‘ Georgs-Marien ” Hiitte, 
of Osnabruck. This contains part of a Roman 
road, of wood planks; an old wooden mining 
truck, with wood rollers for wheels which run on 
wooden rails, and wooden switches and crossings : 
sections of the very first cast-iron rails spiked to 
stone blocks; the progress made in railway con- 
struction being fully - sc by actual sections of 
railway tracks of various countries, laid in ballast 
in the pavilion. 

The Uerdingen Car Works exhibit, in Pavilion 
No. 123 on the official plan, of passenger cars and 
wagons of different types, will be found to contain 
many items of interest. 

The foregoing brief review applies only to one 
great division, if we may so style it, of the Exhi- 
bition. The Rhineland and Westphalian chemical 
industry is no less renowned than its iron and 
steel industry. The chemical exhibits will be found 
in the north end of the main Industrial Hall ; they 
are in very great variety, and contain samples of 
all the various dyes and colours extracted from 
coal tar; pharmaceutical extracts, chemical pre- 
parations for photography, samples of chemical 
manure, perfumery, lacquer, varnish, various india- 
rubber and asbestos goods, also a number of models 
of apparatus for the production of different acids 
and bases. 

Group IX. covers the stone, clay, porcelain, 
cement and glass. industries, numerous exhibits of 
which are to be found in the main Industrial Hall. 
These contain some fine artistic vases, mosaics, and 
glass ware. 

The German Concrete Union have about thirty 
exhibitors, who have their display in artistic 
pavilions scattered over the grounds, and who have 
made a great number of the Exhibition ornaments 
and buildings, such as, for instance, the two columns 
and the ornamental fountain in front of the Art 
Palace. The fountain is crossed by an armoured 
concrete road bridge 98 ft. inspan. The interesting 
machines in this section are those for concrete 
mixing by F. Beyer and Zetzsche, Fried. Krupp, 
A. Kunz, and a 50-ton concrete testing machine 
by the Manheim Maschinenfabrik, Mohr and 
Federhaff. 

In the main Industrial Hall will be found a 
very beautiful display of house furniture and 
decorations, and fancy goods. A very fine exhibit in 
the same hall is that of the textile industries, with 
gorgeous samples of cotton, silk, and woollen stuffs, 
in all qualities and colours ; calender rolls ; sewing 
machines ; washing machines ; electric motors, of 
the Helios Company, for weaving mills ; and various 
other special textile machines, spinning and weav- 
ing frames, and so forth. 

Group XIV., in the main Industrial Hall, under 
which are classified the leather goods, harness, 
coaches and carriages for horse traction, will find 
many admirers from this country. 

Samples of paper and of paper pulp, of all 
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qualities and for all purposes ; bookbinding ; 
writing, printing, and painting accessories, and 
implements are shown in the same ao 41) 
as the school exhibits, between the Bochum and 
Ehrhardt pavilions. This building contains also a 
beautiful display of engravings, woodcuts, litho- 
graphic prints and photographs. Automatic type- 
setting machines and os machines are to be 
seen in operation. he Exhibition daily paper, 
conducted by Mr. G. Stoffers, the chief of the 
Exhibition Press Bureau, is composed and printed 
in this building. Aes 

A special section in the Main Industrial Building, 
on the right-hand side of the chief entrance hall in 
which the Crown Prince was received, contains the 
exhibit of mathematical instruments. Specialists 
in this line of business will find here an admirable 
collection of precision weighing machines for 
chemical laboratories ; theodolites ; levelling instru- 
ments; electrical measuring instruments for cur- 
rent tension, intensity, and resistance; watch- 
makers’ tools; microscopes ; electric clocks, &c. 

Musical instrument makers should not fail to 
see in detail Group XVIII, opposite the Mathe- 
matical Instruments Section, in which group are 
collected magnificent pianos of various designs and 
numerous other stringed and wind instruments. 

The visits to the various pavilions and buildings 
are greatly facilitated by the accumulator car, 
which runs on the circular railway round the 
Exhibition grounds. The main entrance is that 
which gives on the Hofgarten; this is reached 
without any difficulty whatever from any part of 
the town, owing to the admirable system of street 
tramways, of which the Dusseldorf municipality 
may well be proud. 

British visitors will find that a large number of 
the representatives in charge of the various pavilions 
and exhibits, speak English fluently ; official guide 
books through the Exhibition, printed in English 
and in French, are also available. Should a visitor, 
however, meet with any difficulty and fail to find 
any special exhibit he particularly wishes to see ; 
or again, should he desire to obtain quotations for 
any class of exhibits, he will only have to apply 
to the Official Information Bureau, which owns a 
separate pavilion in the rear of the Blucher 
Panorama, near the Rheinthor entrance to the 
Exhibition, and in close proximity to the bridge 
over the Rhine (built by the Gutehoffaungshiitte) 
and to the Krupp pavilion. 

The Information Bureau is able to give to all 
applicants exhaustive particulars concerning the 
articles and machinery exhibited, the full name and 
address of the exhibitor’s works, to state whether 
a representative of the works is present at the 
pavilion or exhibits, and at what time and place an 
agent or engineer of the firm can be seen. 

All these particulars are sent to the Bureau 
by the various exhibitors, who pay to become sub- 
scribers for the whole duration of the Exhibi- 
tion a sum of 265 marks, which gives them the 
right to enter their specialties under five different 
titles. An additional payment of 1 mark is charged 
for every specialty above the five titles in question. 
An engineer is attached to the Bureau; the 
office work and classification of information, under 
a considerable number of different headings and 
names, are carried out by a large staff of clerks, 
shorthand writers, and typists. A special room in 
the pavilion is set apart for business conferences. 
All the office furniture forms at the same time 
the Stolzenberg exhibit. This Information Bureau 
1s quite a novel feature, and we feel confident it will 
be greatly appreciated by home and foreign visitors 
and by the exhibitors. 

_We hope a very large number of British en- 
gineers will be able to include Dusseldorf in their 
holiday tour this summer ; they will find there many 
things to learn and much food for reflection. We 
should like our labour leaders to make it their 
duty to take the journey also, in order to see what 
Serious competitors we have to reckon with. All 
visitors are sure of a most cordial reception. 





THE DISASTER AT MARTINIQUE. 

(By a Fettow or tHe GzorocicaL Soctety.) 

THE appalling accounts which have reached this 
country of the volcanic outburst in the island 
of Martinique have made us fear for the safety 
of the British possessions among the Windward 
Islands. A glance at any geological map which 
marks those regions of the world, which are known 





to be subject to seismic disturbances, will show 
that a line of volcanic activity runs right through 
the crescent-shaped group of islands of which 
Martinique forms the centre ; and reports which 


have already been sent forward go to show that| 4 p 


there have already been serious disturbances in St. 
Vincent, which is 100 miles away from Martinique. 

All the conditions necessary for a great eruption 
seem to surround this archipelago group of islands. 
Volcanic in origin, they are set in the midst of an 
ocean which can supply an abundance of water to 
the molten rocks of the earth’s interior. They have 
enjoyed a long period of quiescence, during which 
time the lava has been allowed to consolidate in 
the craters of their ancient volcanoes. It is gene- 
rally acknowledged that a volcano in some state of 
activity is a safety valve of enormous value in 
those regions of the earth in which, to use a 
colloquial phrase, the subterranean fires burn fiercest 
and closest to the surface. In the case of Marti- 
nique, Mont Pelié had shown no sign of life 
for 50 years, while the earthquakes, which in the 
eighteenth, and the early part of the nineteenth, 
century were so numerous in the island, had almost 
entirely ceased. Many examples of great eruptions 
after long periods of quiescence can be found in the 
history of the earth. An outbreak of Vesuvius in 
79 a.p., buried Pompeii and Herculaneum in vol- 
canic débris ; while to pass over nearly nineteen 
centuries, the year 1883 was marked by an appal- 
ling outburst which practically destroyed the island 
of Krakatoa in the Sunda Straits. The island in 
question is situate at the crossing of two lines 
of volcanic activity, but for many years prior 
to 1883 no serious disturbance had taken place. 
The effects of the eruption of Krakatoa were 
thus described by Sir Archibald Geikie, in his 
admirable ‘‘ Text-Book of Geology,” third edition, 
at page 212: ‘* One of the most stupendous volcanic 
explosions on record was that of Krakatoa in the 
Sunda Straits on August 26 and 27,1883. After a 
series of convulsions, the greater portion of the 
island was blown out with a succession of terrific 
detonations, which were heard more than 150 miles 
away. A mass of matter, estimated at about 
1} cubic mile in bulk, was hurled into the air in the 
form of capilli ashes and the finest volcanic dust. 
The effects of this volcanic outburst were marked 
both upon the atmosphere and in the ocean. A series 
of barometrica Idisturbances passed round the globe, 
in opposite directions from the volcano, at the rate 
of about 700 miles an hour. The air wave, travelling 
from east to west, is supposed to have passed three 
and a quarter times round the earth (or 82,200 
miles) before it ceased to be perceptible. The sea 
in the neighbourhood was thrown into waves, one of 
which was computed to have risen more than 100 ft. 
above tide level, destroying towns, villages, and 
36,380 people. Oscillations of the water were 
perceptible even at Aden—1000 miles distant ; at 
Port Elizabeth, in South Africa—5450 miles; and 
among the islands of the Pacific Ocean ; and they 
are computed to have travelled with a maximum 
velocity of 467 statute miles in the hour. 

Possibly those who are old enough will 
remember the wonderfully beautiful sunsets which 
were visible all over Kurope in the autumn of 
1883. Many men of science asserted that these 
were due to minute particles of volcanic material 
from Krakatoa floating far away in the higher 
regions of the atmosphere, and occasioning an 
abnormal refraction of the sun’s rays. During 
the same period the moon at times appeared to be 
of a green colour, which effect, it was asserted, was 
also due to Krakatoa. It should here be remarked, 
however, that the connection between these won- 
derful sunsets and the eruption of Krakatoa was 
not admitted by some people. Consequently the 
_ work recording all the observations upon 

rakatoa, which was published under the auspices 
of the Royal Society, was entitled ‘‘ Krakatoa 
and Subsequent Phenomena.” 

Perhaps the catastrophe which has overwhelmed 
the beautiful island of inique may give rise to 
a series of phenomena similar to those which 
followed. Krakatoa; but even assuming that the 
cause of science has been advanced, this is but a 

r consolation to our French neighbours, who 
ave to suffer the devastation of one of their fairest 
colonies. 





Vaparaiso.—The Chilian Legation at Paris is receiving 


proposals for a Valparaiso by electricity. Ib is 
also proposed to work the Valparaiso tramway lines by 
electric traction. ‘ 





THE ANDREW CARNEGIE RESEARCH 
SCHOLARSHIPS. 

Tue Andrew Carnegie pold medal for 1902 has been 

awarded by the Council of the Iron and Steel Institute 

Dr. J. A. Mathews, of New York, for the research 
carried out by him as a holder of an Andrew Carnegie 
Research scholarship during the past year. The end 
has been designed by Mr. G. W. de Saulles, of the Royal 
Mint. The first recipient, Dr. Mathews, has previously 
received a Fellowship for the encouragement of scientifio 
research from Columbia College, New York, where he 
has been working under the guidance of Professor 
H. M. Howe. For the present year the Council of the 
Tron and Steel Institute has awarded Andrew Carnegie 
Research Scholarships, each of the value of 100/. The 
following are some particulars of the careers of the 
successful candidates :— 

Octave Boudouard, of Paris, aged 30, has alread 
published 32 ori 1 memoirs, and, in conjunction with 
Professor Le Chatelier, four books. He is Assistant 
Professor of Chemistry at the College of France, and has 
—— received, in France, bronze and silver medals 


or research. 
William Campbell, of New York, aged 25, has published 
papers for the Institution of Mechanical Engineers, the 


American Chemical Society, and the Franklin Institute. 
He studied at the Durham College of Science, and was 
awarded an 1851 Royal Exhibition Scholarship to the 
Royal School of Mines, London. He is now working 
under Professor H. H. Howe at Columbia College. 

Alfred Campion, of Cooper’s Hill, aged 27, is a member 
of the Iron and Steel Institute, who has had practical 
experience with the Steel Lom oad of Scotland, and has 
previously written papers for Glasgow societies, 

Percy Longmuir, of Manchester, aged 25, wasa student 
of the Sheffield University College. He has had experi- 
ence in foundry work, and has written several papers on 
that subject. 

Ernest Schott, of Berlin, aged 26, studied under 
Professor Ledebur, of Freiberg, and is assistant in the 
Royal Testing Institution at Charlottenburg. He has 
published a number of original memoirs. 

Frederick Henry Wigham, of Wakefield, aged 32, is a 
Member of the Iron and Steel Institute. @ is steel 
works manager to Messrs. George Cradock & Co., and 
communicated, in conjunction with Mr. Stead, a paper 
on *‘ Steel for Wire Making” to the Iron and Steel Inati- 
tute last year. 





AMERICAN RaILs AT THE ANTIPODES.—The Maryland 
Steel og ad has secured a contract for 6500 tons of steel 
rails for Western Australia at 6/. 23. per ton delivered at 
Freemantle. There will be some heavy Australian con- 
tracts for steel rails placed within the next twelve months, 
according to present indications. In addition to Victorian 
requirements, New Zealand, which is ab present outside 
the Australian Commonwealth, has authorised an expen- 
diture of 400,000/. for railways. 





Care GOVERNMENT Rattways.—The Cape Railway 
Department carried last year an increased tonnage of 
goods, but a large proportion of that to: e was moved 
on military account, and was trans at very low 
rates, so that the results of the year’s working were less 
favourable. The average return obtained upon the 
capital invested in the Cape Government lines in 1901 
was 41, 8s, 4d. per cent., as compared with 6/. 5s. per 
cent. in 1900. The return for 1901 was the lowest recorded 
since 1887. The falling-off was not owing to any decrease 
in the gross earnings, which amounted to 3,862,871/., or 
332,334/, more than in 1900, but the working expenses 
expanded in a much more rapid ratio, amounting to 
2,875,571/., or 677,366. more than in 1900. The ratio of 
the working expenses to the traffic receipts in 1901 was 
74.69 per cent., as compared with 62.40 per cent. in 1900. 
The increased working outgoings were attributed to the 
higher cost of labour and heavier maintenance oo for 
way, pas oe rolling stock, in consequence of damage 
occasioned oy Se war with the Boers. The average cost 
of coal was higher in 1901. A good deal of work is 
now also charged to revenue account, which was formerly 
charged to capital. Since 1881 the Cape Railway De- 

ment, after paying interest on the capital invested, 

as handed over 4,151,000/. to the genera) revenue of the 

colony ; but it is now urged that this sum would have 
been better expended in the purchase of rolling stock, 
the improvement of gradients, and the equipment of lines 
in working, instead of further expenditure of this descrip- 
tion being charged to capital. Formerly the Midland 
section was the most productive of the Cape Government 
railways. Last year, however, it only earned 3/, 13s. 3d. 
- cent. upon the capital expended upon it; while the 

tern line earned 3/. 18s. 6d. per cent., and the Western 
line 5/. 6s. 6d. per cent, After providing interest on the 
debt incurred for the establishment and equipment of the 
varions lines, the Cape Railway Department will hand 
over 160,000/. for 1901 to the general revenue of the 
colony. The co: nding er for 1909 was 500,000/. 
In consequence of the war and the subsequent disturb- 
ance of the labour market, lines under construction have 
not made the progress which was anticipated. The 
Caledon line, the times been of an ordinary character, 
would probably have been completed by the end of 1901, 
while it will nob be ready for traffic before the middle of 
1902. Aline from Buluwayo to the Zambesi, vid the 
Wankie coalfields, has been commenced ; and it is stated 
that an agreement has been made with the Portuguese 
Government by which the British authorities agree to 
maintain the same parity of rates between Johannes 
and Delagoa Bay and other South African porte as exis 
before the war. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


The Hull Coal Trade,—The official return of the coal 
dealt with at Hull during last month shows a satisfactory 
increase in the tonnage received from the South York- 
shire district. The total quantity imported in April was 
247,152 tons, as compared with 228,752 tons in the corres- 
ponding period of last year, an increase of 18,400 tons. 
Daring the last four months the weight forwarded reached 
947,648 tons, an increase of 106,768 tons in comparison 
with 1901. “The exports last month totalled 107,391 tons, 
a falling off of 4,457 tons against last year. Sweden took 
the largest supply, 30,261 tons; Denmark, 11,443 tons ; 
Germany, 21,217 tons; Holland, 5,493 tons; North 
Russia, 6,859 tons. Of the 21,612 tons exported coast- 
wise, London took over half, 13,074 tons. 


Tenders for Electric Plant.—The tramways committee 
of the Sheffield eo eg have adopted the tender of 
Messrs. Cole, Marchant, and Morley, Limited, for the 
supply and erection of one 1000-kilowatt generator for the 
new engine, permission being given for the work to be 
sub-let to the British Thomson - Houston Company, 
Limited. The tender of the Wheeler Condenser and 
Engineering Company, Limited, for the supply of one 
condenser and feed-water and heating pipes, complete, 
at a sum of 1480/. has been accepted. An order has 
been placed with the Barrow Hematite Steel Company, 
Limited, for 1000 tons of steel rails and fish-plates at 
71. 78. 6d. sod ton. A contract for 20 double-deck cars 
has been P aced with Meesrs. Cravens, Limited, of Var- 
vall, for the sum of 12,800/., on condition that they supply 
them with Hadfield’s wheels, and undertake to deliver 
half the cars by August 16, 1902, and the remainder by 
October 1, 1902. 


Iron and Steel.—There continues to be no change-for 
the better in the demand for crucible and other classes of 
steel, travellers in the home market reporting that busi- 
ness is quieter now than for many years. 1 firms 
who have hitherto done a consistently steady trade in the 
past with Lancashire engineering establishments, find 
that orders, which have been declining for some mont 
have almost entirely ceased. The demand from the Leeds 
district for steel and other material is also very dull. 
Firms who have made tramway rails a speciality are full 
of work, and there is every likelihood of the demand 
being sustained well into the future. The Canadian steel 
trade is being keenly competed for by the Americans 
who can supply on more favourable terms than prevai 
here. In all departments of the engineering and foundry 
branches there are complaints of slackness. In engineers’ 
heavy tools little business is doing, and the outlook is 
discouraging. 

South Yorkshire Coal Trade.—There has been a full 
output during the week at most of the pits in this dis- 
trict, and a fairly large quantity has been placed in stock 
to meev the demand = Whitsuntide holidays, 
which, it is probable, will be extended somewhat longer 
than usual. Although the export trade is strong, the 
smallness of the quantity of coul that meets the require- 
ments of the manufacturers tends to restrict the expan- 
sion of business, and current orders are not of sufficient 
weight to keep the pits running regularly. Quotations 
for hards are now practically the same as at the opening 
of the year, and an immediate upward movement is not 
— Heavy supplies are obtainable at from 
8s. 9d. to 93, per ton, and smaller quantities at 93. to 
93. 3d. per ton. The recent increase in the consumption 
of household fuel is maintained, and the supplies to the 
metropolis and other distant markets are fairly well u 
to the average. Best silkstones are making from 13s. 6d. 
to 14s. per ton; seconds, from 11s. 6d. to 12s. per ton ; 
best Barnsley house, 12s.; and nuts from 93. 6d. to 10s. 
per ton. There is no change in small fuel, which con- 
tinues to be in indifferent request at low rates. 








Our Rais Aproap.—The course of the export rail 
trade thus far this year has not been unsatisfactory. The 
shipments for April were 49,629 tons, as compared with 
39,231 tons in April, 1901, and 28,748 tons in April, 1900. 
The largest deliveries made last month compare as follows 
with the corresponding deliveries in the corresponding 
months of 1901 and 1900: 
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| 
April, 1902. | April, 1901. | April, 1900. 





Country. 

tons | tons tons 
Sweden - a os) ee 6,010 =| 4,165 
Mexico ob <i =3 4,624 | Nil 83 
Brazil .. Be os se 4,092 | 691 358 
Argentina .. sé os 4,872 7,650 2,397 
British South Africa oti 4,783 4,244 | 341 
British India # ..| 18,461 17,208 | 7,663 
Australasia .. | 9483 ff 38490 | 4,499 

| 


| 





It will be seen that good deliveries were made last month 
to British India and Australasia. Thea te exports 
of rails from the United Kingdom to April 30 of this year 
were 155,629 tons, as com: with 137,972 tons in the 
corresponding period of 1901, and 128,573 tons in the 
ae quer ped period of 1900. Probably one reason why 
British rail exports have improved this year is the impos- 

ich American ironmasters at present 


sibility under whi 
find henasteen of executing additional orders. This ha 


renders them less eager for foreign business than the 
probably otherwise would be. prices have decli 


considerably this year, the value of the 155,628 tons ex- 
to April 30 being only retu 

the 137,972 tons shi 

were valued at 900,843/. 


rued at 884,963/., while 
in the first four months of 1901 





MISCELLANEA. 


THE traffic receipts for the week ending May 4 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,880,079/., which was earned on 20,1143 
miles. For the corresponding week in 1901 the receipts of 
the same lines amounted to 1,845,799/., with 19,982} miles 
open. There was thus an increase of 34,280/. in the re- 
ceipts, and an increase of 131 in the mileage. , 


The Board of Trade have recently confirmed the 
following Light Railway Orders: (1) Deanhead Light 
Railway Order, 1902, authorising the construction of a 
my railway in the county of York, from Stainland with 
Old Lindley to Greetland; (2) Gower Light Railway 
Amendment) Order, 1902, amending the Gower Light 

jlway Order, 1897. 


The Trade and Navigation Returns for April show 
imports amounting to 46,199,928/., a decrease of 65,689/., 
or 0.1 per cent., on the corresponding month of 1901; 
the exports amounting to 23,492,529/., an increase of 
1,505,4967., or 6.8 per cent. The value of the iron and 
steel exports was 2,449,068/.. against 2,102,558/., an 
increase of 164 per cent.; and of the coal and coke 
exports 2,200,133/., against 2,432,748/., a decrease of 9.5 
per cent. For four months ended April 30 imports 
amounted to 178,841,736/., an increase of 468,683/., or 0.2 
per cent. ; exports to 91,291,217/., a decrease of 1,508,095/., 
or 1.6 per cent. ; and re-exports to 23,132,967/., a decrease 
of 371,1607., or 1.6 per cent. 


The April work’s progress for the igs or Tunnel 
shows that during this month the north heading was 
advanced 139 metres (456 ft.), and the south heading 
14 metres (46 ft.) The total distance now attained from 
the portal is 14,623 ft. on the south side and 23,358 ft. on 
the northern side. The average number of workmen 
employed has been 3167, of which 2230 were at work 
inside the tunnel itself. A short length of bad ground 
needing heavy timbering was met with in the north 
heading during the month, and caused the progress 
made to be about 20 ft. less than in the month of March. 
The bad spot, however, only extended over a length of 


hs, | about 6 ft. or 7 ft., and the machines were soon again at 


work in compact shale. A couple of small springs were 
struck about the same time, which gave a total discharge 
of about 34 —— per second. The temperature of the 
water from these springs was in one case 117 deg. Fahr., 


and in the other 122 deg. Fahr. On the south side the | © 


trouble with bad rock and water continued, the amount 
of the latter discharged having averaged 185 ey per 
second. The drilling has therefore had all to be done by 
hand, it being impossible to get the machines to work, 


A meeting was held at the Mansion House on Friday 
last, in support of a fund for clearing off the debt on 
University College, and for Centiggee laboratories and 
additions to the present teaching staff. The College is 
about to be me with London University, but it was 
essential to this that the debt of 30,000/., with which it 
was saddled, should be cleared off. This has been effected 
by a gift of 30,000/. from the Drapers’ Company, which 
in making this grant were only giving a fresh proof of the 
interest which the great City companies have for years 
exhibited in the advancement of higher education. 
To effectively equip the rome a for advanced medical 
work, and to remove the present University College School, 
a sum of 100,0007. was needed, which was more than sub- 
scribed at the ee an anonymous donor giving 
30,0007., Mr. Astor 20, ., and Messrs. Wernher, Beit, 
and Co. 10,0007. To properly equip the whole establish- 
ment, however, much more money is required. Here, as 
at Cambridge, epoch-making researches are being carried 
out under the greatest difficulties, owing to lack of space 
and proper instruments, and it is hoped ultimately to 
raise the fund to 1,000,000/. 


In his presidential address to the Société des Ingénieurs 
Civils of Paris, M. L. Salomon, ingénieur en chef du 
materiel et de la Traction of the tern of France 
railway, made an mag my | comparison between the 
rolling stock in use on this line in 1870 and that now 
employed. Abt the earlier date, the company had 900 
locomotives, many being of the Crampton type. The 
ex trains, which then weighed 100 tons, took in 1870 
10 hours 10 minutes to make the run of 502 kilometres 
_ miles) between Strasburg and Paris. At present the 

mpany owns 1379 engines, 108 of which are four- 
— compounds having four or six wheels coupled. 

hese are designed for a working pressure of 227.6 lb. 
fe inch, with 27.12 square feet of grate area and 
square feet of heating surface. The load carried on 
the driving axles is over 17 tons, and the engines in work- 
ing order weighs about 654 tons. These locomotives are 
about 34 times as powerful as the 1870 Crampton, and 
take expresses weighing 240 tons from Paris to Strasburg 
in 7 hours. Still more powerful engines are now being 
built by the company. These are also four-cylinder com- 
pounds, and have piston valves. The driving wheels, which 
are six-coup are 82.3 in. in diameter, the grate area 
measures 32.3 square feet., the heating surface 2411 square 
feet, whilst the total weight is 72 tons, of which 51 tons 
are available for adhesion. Concurrently with an increase 
in the size of the engines, there has also been a great rise 
in the weight and cost of the passenger coaches. Thus in 
1870 a passenger coach averaged in cost almost 10,000 
francs, whilst now it p Scgpentd f — the ero 
per correspondingly incre rom 

644 Ib. up to 1565 ib. 


Tn ore entitled the ‘ egg mag oe of Steam versus 
Electric Parallels,” read before Canadian Society of 
Civil Engineers, by Mr. C. H. Davis, the author states 
the following general conclusions at which he has arrived: 
**1, Steam railroads will, in the near future, handle 





their suburban and short-distance interurban passenger 
traffic and mail, express, gage, and light local freight 
carried in said suburban interurban passenger trains, 
by electric motive power; and is, irrespective of 
whether operating expenses are affected favourably or 
unfavourably. 2. Steam 8 not, in the near 
nf. bly. 2. 8 railroads will in th 
future, handle their freight traffic (other than mail, 
express, baggage, and ht local freight carried 
in suburban and interurban passenger trains) and 
long - distance a traffic by any other motive 
power than steam locomotives, 3. Steam railroads 
may, under exceptional conditions of large volume 
and great density of mger traffic over distances 
longer than under (1) and shorter than under (2), 
handle it by electric motive power, but such cases will be 
infrequent. 4. New railway lines, connecting very large 
centres of population, where frequent service at much 
higher speeds than can be attained now by steam locomo- 
tives on existing lines are conditions of success, will be 
operated by electric motors. There are three conditions 
under which suburban and short-distance interurban 
traffic will be handled profitably by steam railroads con- 
verbing to electric traction: 1. (a) Where units can be 
light and frequent, and operated over cag capenyine short 
distances. “Oo Where gross receipts can be so increased 
by the change of system and mode of operation as to pay 
for the increased investment and possible increase in 
operating expenses. (c) Where competition of parallel 
ectric roads compels the change, to save what traffic 
there is, irrespective of how —— expenses are 
affected. In the future development of steam railroad 
systems they will eventuall: operated jointly with 
surface electric railways, either through actual mutual 
ownership or by traffic contracts, leases, &c.” 


In a lecture on liquid air delivered to the Société Inter- 
nationale des Electriciens, M. D’Arsonval mentioned a 
large number of interesting phenomena noted at ex- 
tremely low temperatures. Thus the specific heat of air, 
which at ordinary tem tures is constant at 0.21, in- 
creases greatly when low temperatures are combined 
with high pressures. At — 100 deg. Cent. and 10 atmo- 
spheres pressure the specific heat becomes .2585, and at 
75 atmospheres pressure and the same temperature it is 
0.766, so that in making calculations as to the power 
needed to operate liquid-air machines it is unsafe to 
reckon the specific heat of air as a constant. Ozone is, 
he states, easily prepared by electric discharges through 
oxygen at a low temperature, and liquefies easily, its boil- 
-% point being —118 deg. Cent. At the temperature 
of liquid air the liquid ozone is perfectly stable, but at its 
boiling point it deteriorates on the least shock. The 
most powerful explosive now known, M. D’Arsonval 
states, is a mixture of liquid ozone and solid acetylene, 
both being endothermic bodies—that is to say, heat is 
liberated by their decomposition. Certain of the lighter 
petroleums, separated out by fractional distillation 
at low temperatures are, M. D’Arsonval states, per- 
fectly fluid at 190 deg. Cent., and can be conveniently 
used in the construction of low temperature thermo- 
meters, The latent heat of liquid air M. D’Arsonval 
finds to be 65 calories, the determination being made 
in the simplest manner by placing a vacuum vessel con- 
tained liquid air on a recording nce, and noting the 
rate of evaporation. Immersing an incandescent lamp 
in the liquid and turning on the current, the rate of 
evaporation was again noted, and the current being 
measured it was easy to deduce the amount of energy 
expended in increasing the amount evaporated in a given 
time. M. D’Arsonval further referred to his method of 

reparing pure hydrogen from coal gas by a system of 
fractional distillation at low temperatures. is plan 
is said to be very economical where large quantities of 
the gas are required. 





GoLD-MINING IN THE TRANSVAAL.—The production of 
gold in the Transvaal in the firsb three months of this 
year was 255,872 oz., as compared with 238,991 oz. in the 
whole of 1901 ; 251,767 oz. (a priated by the Boers) in 
the whole of 1900; 4,069,166 oz. in the whole of 1899; 
4,295,602 oz. in the whole of 1898; and 3,034,674 oz. in 
the whole of 1897. The production of March this year 
was 104,127 oz., as compared with nil in March, 1901 ; 
85,834 oz. (appropriated by the Boers) in March, 1900; 
441,578 oz. in March, 1899 ; 325,907 oz. in March, 1898; 
and 232,067 oz. in March, 1897. It will be seen that 
Transvaal gold-mining is rapidly regaining its old vigour 
and importance, 





INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES, 
MeretT1nc.—On Monday, May 12, the last meeting for this 
session of the uates was held. Professor Cormack, 
of University lege, London, occupied the chair, and a 
poper was cead on ‘Oil Engines” by Mr, E. A. Falconer, 

raduate, of Bath. The author described the early types 
of oil engines ning F from the year 1870. He then 
described the various kinds of petroleum used, including 
paraffin, petroleum, kerosene, and shale oils. The 
production of shale oil in Scotland became a large 
industry before the oil wells of Pennsylvania were 
discovered—about 1859. The author next dealt with the 

neral — of oil engines, commencing with a 

escription of the four methods of vaporising the oil. A 
detailed description of the mostcommon and well known 
oil engines in use was then given, and some of the better 
known self-starting devices. Mr. Dugald Clerk kindly 
sent a 5 horse- power ag ag a — which was taken 
to pieces and described by Mr. Adams during the dis- 
en. Votes a = 2 ae : ay - 

onorary secretary, Mr. M. G. ‘or his wor 
during the session on behalf of the Graduates’ Assciation. 


terminated the meeting. 
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INDUSTRIAL NOTES. 
Tne far-reaching operation of the United States 


Department of Labour is seen in the ‘‘ Bulletin on | pe 


Labour Conditions in Mexico,” recently published from 
the Government Printing Office in Washington. The 
writer, Doctor Walter E. Weyel, states that in 
Mexico *‘ practically all the conditions of labour differ 
from those prevailing in the United States and in 
Western Europe,” and, therefore, ‘‘a knowledge of 
the character of the country aud of the economic 
nature and industrial characteristics of the labouring 
population ” is essential. He goes on to say that the 
total population of Mexico has more than doubled 
during the last 100 years. He gives the figures at 
various periods from 1795 to 1900. The two last 
censuses (1895 and 1900) are tabulated, each State 
separately, and then the totals are given as 12,632,427 
and 13,545,462 respectively. It is thought that even 
these are below the mark, owing to difficulties of 
enumeration. 

The greater proportion of the Mexicans live in a 

temperate if not a cold climate, by reason of the 
high plateaux upon which many of them, estimated at 
75 per cent. of the whole, reside. Two-thirds of the re- 
mainder live upon the slopes of the plateaux, while the 
hot lands of the coast are but thinly populated. The 
preponderance of Indian blcod in the population of 
Mexico largely affects the economic condition of the 
people. In this respect it differs greatly from Anglo. 
America—that is, the United States and Canada—and 
from various of the Latin nations in America. In the 
north the Indians have been swept away, or driven 
back into reservations, while in Mexico and South 
America the black races have shown greater vitality. 
This part of the subject is dealt with in detail, show- 
ing the results upon the character of the people, and 
the relative proportion of native immigrant and mixed 
races in various countries. 

The writer goes on to treat of the religions professed 
by the various sections of the population; of the 
marriage, birth, and death rates, and of the varying 
ages as factors in the economic conditions. There are, 
he says, certain qualities which aid, and certain others 
which hinder the Mexican population in adapting itself 
to modern industrial conditions, and affect its labour 
efficiency. These are partly the result of climate, 
partly of racial, and partly of economic conditions, 
These must be known before we can intelligently discuss 
the economic aspects. The most salient quality in the 
native population is apathy ; they are constitutionally 
indolent, This is mainly attributable to climate, as 
also is improvidence, there being no hard winters to 
provide against. It appears that indolence is the 
same on the high levelsas at the coast. That in- 
dolence is nurtured by social and economic conditions. 
The people have no great love of progress, and do not 
work for pleasure. The historic causes of the absence 
of progressive instincts are discussed, and also the lack 
of ambition as a stimulus to exertion. 

Drunkenness, and the constant tendency to drink, 
furnish another cause of low economic conditions in 
the labouring population. Work is neglected on every 
trivial pretence if drink is to be had. Tobacco in excess 
is cited as another cause. Then feast-days and holi- 
days, common in the Church to which the people are 
attached, reduce the actual working days toa minimum. 
The Mexican is said to be absolutely unreliable as a 
worker. Work will be postponed or abandoned upon 
the most trivial pretexts, in spite of solemn promises 
tothe contrary. A more serious charge is made in the 
report—that of general dishonesty. Petty thieving is 
declared to be general. Over 15 per cent. were 
punished for such offences in 1897, but these are re- 
garded as only a slight proportion of the number of 
offences actually committed year by year. 

Lack of education is another cause of inefficiency 
of labour. The United States are alive to this, and 
hence the general absence of it in Mexico is remarked 
by the writer. The figures given are astounding. Out 
of a population of 12,491,573, in 1895, only 1,782,822 
were able to read and write ; 323,336 were able to read 
only, while 8,007,465 could neither read nor write, not 
taking into account those who were under school age, 
given as 2,338,434. Thus 64.1 per cent. within read- 
ing age were illiterates absolutely, while 79.2 per cent. 
of the whole were in that state. 

The Mexican has some qualities for industrial occu- 
pation—éndurance, patience, and docility. He is also 
highly artistic. He has also the gift of imitation to an 
extraordinary degree, hence he is able to learn quickly. 
He has also quickness of perception. Statistics of 
occupation are given, in which 2,555,316 are stated to 
be agricultural labourers, besides others employed on 
farms. On the other hand, 2,806,945 are returned as 
of no occupation, besides 3,237,015 stated to be under 
age. There are 72,687 miners and 5755 engaged in 
oe ore, or otherwise engaged in mining opera- 

ions. 

The wages of agricultural labourers are extremely 
low, averaging, in some districts, only 18 cents per day. 
The currency is of silver, and it does not appear that 
its market price affects the value of the Mexican 





dollar in the daily affairs of life or wages. In one 
State—Puebla—the establishment of the cotton in- 
dustry caused the wages to advance from 25 to 31 cents 
rday. Forced labour is still resorted to in some 
States, under certain conditions, always bad as regards 
the worker ; but it is not regarded as a success even 
to the planters. This report is full of interesting facts 
respecting a State not well known as regards its indus- 
trial conditions, and the Labour Department at Wash- 
ington deserves credit for throwing some light upon a 
country which has figured largely in the history of 
the world in ages gone by, but is now depressed for 
various reasons. 





The Ironworkers’ Journal for May contains the 
reports of two important cases before the Conciliation 
Board of the North of England—one, Consett Com- 
pany No. 4 Plate Mill—the bogiemen’s case, which 
was investigated by the sub-committee, and then re- 
ported to the standing committee, the latter deciding 
upon terms to be the standard rate, subject to the 
prevailing sliding scale percentage.. In the other case 
—the Jarrow 30-in bar mill—the representatives of the 
employers complained of the decision. This came before 
the committee, when it was decided that they would 
consider the award of Sir David Dale upon any claim 
put forward by the firm, supported by the required 
evidence as to change of practice aud comparison of 
rates paid by their competitors. In both cases the 
complaints came from the employers’ section on 
the board. The way in which these complicated 
questions are dealt with shows how absolutely devoid 
of sectional interest the board is in dealing with such 
questions. The matter will be inquired into by the 
sub-committee in due course. A full report of the 
last ascertainment of prices, and the result upon 
wages under the North of England Conciliation Board, 
is also given, when the rates of puddlers’ wages were 
reduced 3d. per ton, and other wages in proportion. 
At the Midland Wages Board the accountant’s certifi- 
cate left wages as they stood under the previous as- 
certainment—at 8s. 6d. per ton for puddlers, and other 
workmen in proportion. A case of leaving work 
without notice is noted, which caused some disquiet. 
The officials interviewed the firm, when the manager 
said that he was not averse to the puddler having a 
day off now and then ; he required it ; but he thought 
that the foreman concerned had a right to be notified, 
so as to prevent other loss of time. This friendly 
way was useful in averting a dispute with the firm. 





The monthly report of the Ironfounders is able to 
state ‘‘that the improvement in trade recorded last 
month has not only been maintained, but improved 
upon, there being a decrease of 181 on donation benefit, 
of 25 unemployed out of benefit, and of 52 on sick 
benefit ; total decrease on the funds, 198. But there 
was an increase of 61 on dispute benefit, due to an 
attempt to reduce wages 23. per week at Lincoln, 
which is being resisted. In consequence of the decrease 
of members on the funds, there has been an increase 
in the aggregate cash balance, The members have by 
vote decided that members shall be entitled to come 
on the funds for three days’ sick benefit, and have 
agreed to extra contributions in support of it. The 
total number on the funds was 2933—decrease, 198. 
Of these, 1261 were on donation benefit—decrease, 131; 
on superannuation benefit, 1005—decrease, 1 ; on sick 
benefit, 451—decrease, 52; unemployed, but out of 
benefit, 147—decrease, 25; on dispute benefit, 69-— 
increase, 61. The weekly cost of those benefits 
amounted to 956/. 4s., or 1s. 04d. per member per 
week, The cash balance in hand was 99,541/. 16s. 6d. 
—increase in the month, 126/. 5s. 1d. But as compared 
with a year ago there is a decrease of 6000/. The 
returns as to employment fully bear out the view that 
trade has improved. In81 places, with 9388 members, 
employment was from very good to dull; last month 
79 places gave the same report. In 46 places, with 
5849 members, employment was from very slack to 
very bad ; last month 48 branches, with 8691 members, 
20 reported. The improvement is manifest under the 
heads of ‘‘ good” and ‘ very good ” in 28 branches, with 
2676 members; while in 32 branches, with 4273 mem- 
bers, trade is described as moderate, which means, in 
trade union language, not much to be complained of. 
London, Liverpool, Birkenhead, and Manchester com- 
plain of bad trade. 


The report of the Ironmoulders of Scotland is not so 
encouraging as that of their brother workers in the 
same branch of trade in England and Wales. In the 
Scottish Union there were 43 fewer in employment 
than in the previous month, the working members 
being sohneel by that number; but in reality there 
were 76 more on benefit ; that number, however, was 
reduced by those not on benefit being again in employ- 
ment. The position is not regarded as much changed, 
looked at as a whole; still it indicates decreasing em- 
ployment. The total cost of idle benefit was 1118/. 13s., 
as compared with 1068/. 19s. 9d. in the previous month. 
The report calls attention to what is called the 
‘ premium system ”—that is, an allotment of time for 


any piece of work. If a job usually takes nine 
hours to complete, and is completed in seven hours, 
the worker is paid for eight hours, or one hour 
as bonus. The system is condemned as not being a 
fair test of workmanship. The ‘‘ Ca’ Canny system” 
is responsible for this kind of innovation. 





The report of the National Union of Boot and Shoe 
Operatives states that trade in most centres is not what 
‘gs usually expected at this season of the year, but the 
number out of employment is not so large as might 
have been expected. The three chief districts complain- 
ing are London, Leicester, and Northampton; but 
these are important centres in this industry. A better 
attention to the technique of the trade, and as to taste 
and style, is urged both upon workmen and en 
in order the better to compete with America, France, 
—- and Austria-Huvgary. One strike is re- 
ported, but not an important one; on the other hand, 
the dispute with the Heckmondwike Co-Operative 
Society, the negotiations as to which began in January, 
1901, has ended in a formal agreement as to terms 
and prices. Three or four other disputes are reported, 
but arrangements were made after some negotiation. 


The London Trades and Labour Gazette furnishes 
items of labour news, culled far and near, which are 
not to be found elsewhere, as most cf the Trades and 
Labour Councils keep it well informed of what goes 
on locally. In this month’s issue there is a reference 
to the recommendation of the Gas Committee of the 
Manchester City Council to terminate by notice the 
services of any of theemployés who, either by accident 
or illness, are unable to resume their duties within 
15 days. It was stated in the Council by an alderman 
and a councillor, the latter a lawyer, that, in the event 
of illness, employers were bound to pay wages to 
workmen when off duty, unless notice to the contrary 
was given. If the contract of employment is not 
terminated by formal notice, the employer, said the 
lawyer, is liable if the man is away for six months. 
Mr. W. Muirhead, President of the Scottish Trades 
Union Congress, is rather severely criticised for his 
remarks about ‘‘so-called Labour candidates.” It is 
considered a reflection upon trade union candidates, 
both at Parliamentary and local council elections. 
The provincial trades councils deal with many ques- 
tions of local interest, quite apart from those of a 
general character. Many of them have entered pro- 
tests against the ‘‘ Bread Tax.” At Oxford it was 
urged that ‘‘ to maintain the honour and dignity of 
trade unionism individuals should make themselves 
thorough masters of their craft.” The Spen Valley 
Council decided to refuse admission to the local press 
at their meetings, and entered a protest against 
the Education Bill, The Judge at the Shoreditch 
County Court has decided that an employer is not 
legally justified in dismissing an employé for not being 
vaccinated. He gave 15/. damages for lors of employ - 
ment. Subscriptions are being collected for the 
Barcelona relief fund; one of 20/., two of 10/., four 
of 5l., and several sums of lesser amount have been 
sent in by various trade unions in response to the 
appeal, 





The position of the iron trade in the Wolverhamp- 
ton district is not so good as could be desired. There 
has been less activity ; buying has been limited to 
immediate requirements. But, fortunately, the chief 
makers have a good weight of contracts on hand, 
which keep the mills and forges in regular operation ; 
moreover, as a rule, quotations are fairly well main- 
tained, though it is said to be because pig-iron makers 
can pelts. full rates, owing to the high cost of fuel. 
Marked bars have been in fairly active demand, and 
are firm at quoted rates ; there have been, also, better 
inquiries for unmarked iron. Speculation has been 
rife in galvanised roofing sheets, mainly for the Cape 
and South Africa, The makers of black sheets have 
been busier in all branches. _— rod, and strip 
iron has been in demand. Steel has been in active 
request, but without further advance in rates, The 
engineering and allied trades remain about the same 
as last reported. There does not seem to be any spurt 
to animate those industries. Still they are not ina 
depressed condition as yet; indeed, there is no indi- 
cation of any serious decline, though there has been a 
falling off in some of the branches. In the hardware 
industries there are variations, but on the whole they 
keep fairly busy, with exceptions. The outlook is 
not clear, but there are few signs of real discourage- 
ment. 





In the Birmiogham district business in the iron 
trades is described as having been steady. Prices 
have been firm, with an upward tendency. Finished 
iron-makers have been better employed at a slight 
advance in rates. Common iron has slightly advarced, 
while marked bars continue in good gr at full 
rates. Sheets are in active request for South Africa. 
Steel has been in good demand. The engineering and 
allied trades remain without much change. ‘‘ Mode- 





rate employment” may be taken as a fairly good sign. 





sem 


asemaree 














OEMS opener 








a 





658 


ENGINEERING. 





[May 16, 1902. 





In the other iron, steel, and metal-using industries 
trade varies, but it is exceptional for any to report any 
serious depression. 





The position of the engineering trades in Lan- 
cashire has somewhat improved by the giving out of 
some Government orders in several departments; but 
this is not regarded as an indication of any real im- 
provement in the state of trade. However, it operates 
a3 such for the time being at least. There has also 
been an increased inquiry in respect of special machine 
tools, locomotives, and bridge-building sections. It 
is stated that in the ordinary run of machine-tools 
busiaess is extremely quiet, and that some firms are 


’ getting slack. There is continued activity in all sec- 


tions of electrical engineering; boiler-makers are busy 
and structural engineers are pretty full of work. The 
textile-machine-making industry is still very depressed ; 
general engineers are, for the most part, quiet. In 
the iron trade business has been slow, there being 
apparently no confidence as to the future. The steel 
trade is brisker, and the rates are maintained. 

The forthcoming conference of trade unions in 
London will deal mainly with the ‘‘Corn Tax,” the 
Blackburn Picketing case, and the Taff Vale resolu- 
tion in the House of Commons. As regards the Black- 
burn case, the trades generally have expressed dissatis- 
fastion, so much so that the weavers have decided to 
return the contributions to the various unions, and to 
bear the whole of the cost themselves. This has 
amounted to about 3000/. Of that amount 500/. was 
sent in by various societies. It would appear that the 
debate in tha House of Commons on the Taff Vale case 
hai created some feeling, for, it is said, more mambers 
balloted for a place than was ever known before for a 
single resolution. The chances of debate are now so 
reduced thas only questions of general interest can 
stan a chanc3; therefore the expedient is resorted to 
of many members balloting for a place for a motion, 
the one who is fortunats enough to secure the place 
being responsible for opening the debate. 

Tae Lords of the Admiralty hive replied to the 
various memorials of the men employed in the Royal 
Dockyards, to the effect that the increase in wages 
asked for cannot be granted. This applies to ship- 
wrights, caulkers, ironfounders, engine-fitters, car- 
peaters, and joiners. The labourers, skilled and un- 
skilled, are informed that no changs can be made, as 
only recently an advance of ls. per week had been 
granted. The petitioa of the draughtsmen has been 
reserved for further consideration. 





The strike of Danish dockers has collapsed. The 
employers refuse to re-engage the men who struck, 
declaring that they have plenty of hands. Union 
mambers are leaving the unions rather than be refused 
employment. The whole thing has ended in disaster. 


The Berlin employers of labour have dismissed large 
numbers of men, estimated at 4000, for absenting 
themselves from work on May Day. It is stated that 
the unions are paying 500/. daily to the families of 
those discharged from employment. 





Thirteen ironworkers at Brierley Hill have been 
ordered to pay 20/. damages for leaving work suddenly 
over a dispute about a trifle in wages, inst :ad of wait- 
ing for the error to be rectified. 





The Federation miners are pretty unanimous in 
agreeing to the proposed reduction in wages as settled 
at the recent conference. 

Some 250 miners at Pendlebury struck work last 
week, the dispute ein on the question of packing 
and drawing timber. The union members were paid 
10s. each and ls. per child of the family. 

The wages of Durham miners has been further 
reduced by 24 per cent. This leaves the wages 36? 
above the basis of 1879, the wages of other workers 
being 35} above that standard. 

The miners of Northumberland are so well employed 
that only seven are reported to be in receipt of out-of- 
work relief. 


The arbitrator appointed by the Board of Trade to 
inquire into the painters’ strike at Darlington for an 
advance of 4d. per hour has -lecided that the men 
have no case. 





InpIAN Rar_ways —The further capital proposed to be 
expended upon Indian railways in 1902-3 is 7,333,3000. 
The corresponding expenditure in 1901-2 was 6,257,000/.; 
in 1900-1, 5,317,7182.; in 1899-1900, 5,978,520/.; and in 
1898.9, 5,894,7462. The kl h of Indian railways in opera- 
tion at the close of March, 1902, was 25,529 miles, as 
compared with 21,155 miles at the close of March, 1898. 
The total of 7,333,300/. proposed to be expended upon 
Indian railways in 1902-3 is made up as follows: Open 
lines, 3,672,1007.; lines in course of construction, 
2,431,700/.; new lines recently commenced, 1,831,600/. ; 
and new lines proposed to be commenced during the 
year, 397,900/, 





BLAST-FURNACE TUYERES. 
A New System of Cooling Tuyeres for Blast-Furnaces.* 
By Horace ALLEN. 


WirH the process of smelting iron in blast-furnaces 
has, unfortunately, always been associated the difficulty of 
protecting efficiently and economically the end of the 
air-blast pipes from being damaged by the high tempera- 
ture in their immediate proximity, due to the rapid com- 
bustion of the fuel. The higher the pressure of the blast, 
the more intense is the combustion. This difficulty was 
increased by the introduction of the air-blast at higher 
pressures than were used in the earlier days of iron- 
smelting, and further by the raising of the temperature of 
the ingoing air up to the degrees of heat now attainable 
by the employment of firebrick hot-blast stoves of Cowper, 
and others of similar character. For many reasons 
water has been found to be the most efficientd and con- 
venient agent for preserving the end of the blast-pipe 
from injury through heat influences; the water bein 
introduced through a protecting nozzle, or tuyere, in suc 
a way, and in such quantity, as to keep the end of the 
blast-pipe below the degree of temperature that would 
otherwise damage it. 

Though, no doubt, considerable study has been ex- 
pended on the question of the best form of tuyere to be 
adopted, so far only a few varieties are found in common 
use, the general principle of their construction being a 
hollow cylindrical nozzle, or tuyere, through which water 
is passed in sufficient volume to reduce the temperature in 
the immediate proximity of the blast-pipe below the 
softening point of cast iron. 

Thermal Loss Due to Cooling Water.—At this stage 
it is well to remember that the application of water 
to cool the end of the blast-pipe is a source of 
thermal loss, for as the water flows through the tuyere 
and becomes heated, the equivalent amount of heat is 
extracted from that derived from the combustion of the 
fuel ; and as this gain of heat of the water is nob turned 
to any useful account, it becomes a loss factor in the 
economy of the blast-furnace. In this connection it may 
bs — out that the adoption of the system of water- 
cooling plates, &c., so largely applied to the modern 
blast-furnace, while it helps to keep the lines of the fur- 
nace very nearly normal, is also accompanied by a direct 
loss of heat efficiency. This point is worthy of more 
careful study in regard to the latest designs of furnaces. 

Remarks on Common Practice of Cooling Tuyeres.—In 

the application of water for tuyere-cooling purposes, ib 
has been found from experience that the volume required 
is considerable, and to provide this volume, as a constant 
supply, has necessitated a system of storage with a certain 
head, or pressure. The pressure above that of the atmo- 
sphere at which the tuyere water is usually supplied 
varies in different localities from 10 lb. per square inch 
to 30 1b. per square inch. This pressure leads to a further 
complication, for, though it is useful in insuring the 
delivery of the required quantity of water to the tuyeres, 
it is found that should any damage happen to cause a 
puncture in the tuyere, the high pressure of the water 
supply causes the water to escape into the furnace, and 
come in contact with the highly heated materials in 
proximity to the tuyere. 
_ To refer back somewhat, for the sake of preserving the 
interior lines of the furnace as far as possible, it is usual to 
cause the tuyeres to project a few inches past the hearth 
wall into the interior, where they are in direc) contact 
with the highly heated iron and slag as they descend into 
the hearth, to say nothing of the eroding action of the 
coke, &c., in their neighbourhood. 

Pressure of Air-Blast in the Interior of the Blast- 
Furnace.—In furnaces which the author has examined, 
with a blast pressure at the engine of 44 1b., the pressure 
at the tuyere testing-hole was about 3 1b., while inside 
the furnace the pressure was only about 14 1b., and with 
the higher pressures now adopted there will probably 
still be a reduction of about 14 lb. between the pressure 
at the blast-pipe and inside the furnace crucible. Pro- 
bably no English furnace has, up to the present, a higher 
pressure of blast at the ee than 9 lb., and this 
would be reduced at least 1} Ib., leaving 74 1b., which is 
equal to a head of water of 17 ft.; so that if the tuyere water 
supply exceeds a pressure of 74 lb. per square inch, any 
defective tuyere will allow of water passing into the fur- 
nace crucible, even when the blast is full on. 

The effects upon the furnace working of water leaking 
into the crucible are well known. 

While all reference to the leakage of water into the 
furnace hearth applies equally to both tuyeres and coolera, 
the latter are, however, seldom found to leak, so the new 
system under consideration will only be described as 
— to the tuyeres. 

escription of New yr of Cooling Tuyeres.—In the 
new system, invented by Mr. W. J. Foster, of cooling 
blast-furnace tuyeres in such a manner as to prevent the 
leakage of water into the furnace crucible, the water is 
not og under pressure, but is aspired through the 
tuyere by suction. It will be evident in this case that, 
should any tuyere become damaged through the intense 
heat, erosion, faulty coil pipes, or impure or hard water, 
no water can escape into the furnace. Very little altera- 
tion to the usual pipe fitting is required to enable the new 
system to be applied to any furnace, the chief desideratum 
being a reliable pump, preferably of sufficient size to 
permit of a low piston speed of about 100 ft. per minute, 
and capable of continuous running. Where a sufficient 
fall is available the addition of a syphon pipe will greatly 
reduce the wear and tear in the pump, as well as relieve 
the furnace from being dependent upon the pump. The 
pump is then only necessary for starting the syphon and 
restoring the vacuum when necessary. 
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With this system, when a tuyere happens to become 
damaged and leaks, instead of water entering the furnace, 
air tends to enter the tuyere and destroy the vacuum, and 
solid particles, molten iron and slag, usually close up the 
hole almost immediately, though a hole } in. or 2 in. in 
diameter will not cause the water to stop flowing entirely. 
By means of three sluice valves arranged near the pump 
the syphon may bs put into action, and the pump cut 
out by stopping it, opening the —— and closing the 
inlet and delivery of the pump. ith this arrangement 
of pump and syphon, two or three furnaces can 4 suc- 
cessfully worked, as the water supply would not be 
dependent upon the continuous action of the pump, which 
any slight packing or repair might render necessary to 
stop for a short time. 

To allow a sufficient volume of water to pass through 
the tuyere coil under the reduced pressure, the diameter 
of the pipe employed should be increased from 1 in. to 
1} in., in which case a moderate vacuum will readily pass 
1200 gallons of water per hour through each tuyere, with 
an increase of temperature under normal conditions of 
about 15 deg. to 16 deg. Fahr. The piping employed for 
the tuyere coils should be of best quality, as any film of 
air enclosed in blisters prevents the water from acting on 
~ outer surface at that point, so permitting the pipe ‘o 

urn. 

Under the pressure system the number of tuyeres lost 
varies very considerably owing to many causes, being 
sometimes as low as 36 tuyeres per furnace per annum, on 
a furnace with eight tuyeres, and at other times the loss 
suddenly rushes up to 12 tuyeres per week. An im- 
portant advantage of the vacuum system over the pressure 
system is that a tuyere is much more readily changed, 
owing to its being free from accumulation of material on 
the end projecting into the furnace through water leakage; 
the tuyere can always be changed in a good fire in five 
minutes. In one instance a tuyere was changed in four. 
and-a-half minutes. 

Method of Indicating Defective Tuyeres.—When the 
cooling water is supplied to tuyeres under a considerable 
head, it is no easy matter to detect a leaky tuyere, unless 
the leak is of considerable proportion ; the result being 
that a tuyere may sweat, or slightly leak, for a consider- 
able period before it is discovered. With the suction 
method of drawing the water through the tuyere, besides 
the impossibility of water entering the furnace through 
a leak, the effect of a leak in the tuyere coil is to reduce 
or destroy the vacuum; but by means of an automatic 
gauge, fitted with electrical attachments, ib is possible to 
indicate at any convenient point that a leak has occurred, 
as well as to show which tuyere if is that has become 
defective. The indicator invented by Mr. B. H. 
Thwaite consists of a tube containing mercury so 
placed that when the vacuum in the pipe leading from 
the tuyere is reduced, the mercury in the gauge tube 
makes contact and closes an electric circuit, ringing an 
alarm bell, and indicating, by a number on a register, 
the particular tuyere that requires attention. 

To give an instance of the difference between the two 
systems: a tuyere working under the usual conditions of 
water cooling under pressure was found to be leaking. 
Instead of changing the tuyere, the pipes were connected 
so that the cooling water was drawn through by suction, 
with the result that the tuyere worked satisfactorily for 
six days. The tuyere was then taken out for examina- 
tion, and it was found that the original hole through 
which water had been leaking, when under pressure, had 
become covered with slag and graphite, thus prolonging 
the life of the tuyere very considerably when working on 
the new system. Although when under pressure this 
tuyere had permitted a lot of water to enter into the 
furnace, causing the quality of the iron to fall to ‘‘ forge,” 
ordinary examination failed to detect the leakage. 





SILICON IN THE OPEN-HEARTH. 
The Elimination of Silicon in the Acid Open-Hearth.* 


By AnpREw McWIt.1Am, Assoc. R.S.M., Lecturer in 
Metallurgy at University College, Sheffield ; and 
WiiiiAM H. Hatrietp, of Messrs. J. Crowley and 
Co., Meadow Hall Iron and Steel Works, Shettield. 


Tue detailed consideration of the reactions in the acid 
open-hearth has not been before the Institute since Mr. 
Willis’s paper in 1880 on ‘‘ The Reactions in the Open- 
Hearth Process,” but in the cases given in that admirable 
paper the manganese and silicon are early reduced to a 
trace and not further noticed. 

That makers of dead mild open-hearth steels are seldom 
troubled by high silicons may be taken as fairly near the 
truth, but it is an undoubted fact that in the manufacture 
of steels of very varying carbons cccasional heats, contain- 
ing more silicon than desired or expected, dooccur. The 
authors were studying this problem, which is becoming 
increasingly interesting at the present time from the fact 
that uniformly low silicons are now highly fashionable in 
some quarters, while in others a certain minimum is still 
required, and it was thought advisable that the complete 
control of the silicon in the bath should be made the sub- 
ject of a detailed and exhaustive research. The litera- 
ture of Siemens-Martin steel-making is practically silent 
on this exact point, so far as the text-books and proceed- 
ings of societies have been examined ; but there is a 
general consensus of opinion amongst the many theoreti- 
cal and practical metallurgists consulted from time to 
time that the occasional high silicons have been due to 
what is called a “sand boil,” or to a special attack 
on the bottom or banks of the furnace where the 
silica has been reduced to silicon and transferred to 
the steel; in fact, by most steel smelters this is ac- 
cepted as almost an axiom. The authors decided 


* Paper read before the Iron and Steel Institute, 
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to investigate this and other similar matters engaging 
their attention at the time, a 25-ton furnace having been 
placed at their disposal by the kindness of Mesars. J. 
Crowley and Co., Meadow Hall Iron and Steel Works, 
Sheffield, who also gave their full permission for the pub- 
lication of the silicon results. A series of careful preli- 
minary observations were commenced, and for a consider- 
able period the bottom and banks of this furnace were 
epecially examined and their condition noted. The 
carbon contents of the steels made were very varied, and 
the conditions of the bottom and the banks after the 
metal was tapped were tabulated alongside the corre- 
sponding percentages of silicon in the steels. It was 
found that the silicons were apparently quite independent 
of the other variations, and no correlation between the 
two columns of the Table could be established, as shown 
by the following results, selected from a large number of 
charges : 


TABLE I.—Bottom and Banks of Furnace in Bad 


Condition. 
| } | ae 
Number of Charge. C.C. | Si. 
per cent. per cent. 
1 . 012 
2 0.26 0.06 
3 0.55 0.08 
4 0.53 0.15 
5 0.36 0.15 
6 0.36 0.06 









Scale cf Carton 


Scale of Silicon and Mi 


4 TIME 


TABLE II.—Bottom and Banks of Furnace in Good 


Condition. 
ee betaine asi ti - 
Number of Charge. C.C. Si. 
per cent. : per cent. 
7 0 68 0.16 
8 0 25 9.12 
sf] 0.47 0.26 
1C 0.36 0.14 
11 0.33 0.14 
12 | 0.22 0.08 


The effect of varying temperatures was next just 
touched upon, this being a very difficult subject, only to be 
fully taken up in conjunction with all the other matters 
mentioned later. At the present time, however, tempe- 
ratures low and high, as judged by results well known 
to all Siemens’ managers, gave no clear indication of any 
predominating effect of temperature in the control of 
silicon, though, as already indicated, this is merely the 
fringe of the subject, which is now being carefully watched. 
A few examples are given, but the apparent correlation 
between some of the high and low temperatures and the 
high and low silicons must be viewed with great caution, 
in view of the light thrown by subsequent results. 


Tass III. 
| ae a \ | es 
| | 
ogy C.C. | Si. | Temperature. 

per cent. percent. | 
13 0.26 0.03 | Cold. 
14 0.35 0.14 | Moderate. 
15 0.22 0.06 jae 
16 0.62 | 0.07 ” 
17 0.70 | 0.32 Hot. 





Next, the condition of tke slag and its composition 
were considered, and here appears to lie the crux of the 
whole question. The consistency of the slags in a series 
of heats was carefully noted as a possible measure of their 
basicity. The relative proportions of bases remained 
fairly parallel in different heats, and all the slags were 
within fair ordinary working limits. This method was 
followed in many charges, and the analyses of the steels 
were exceedingly interesting in that those finishing with 
thin slags were low in silicon, and those with thick were 
high in silicon, and this condition could be varied at will 
until, with practice, the percentage of silicon in the steel 


could be very fairly guessed from the condition of the 
slag towards the end of the heat. Presuming that objec- 
tion might be taken to the method on the score of vary- 
ing temperatures, although examples were chosen 
at as nearly as possible the same temperature (all de- 
scribed a3 moderate), samples of the slags just before 
the addition of the manganese were taken and after- 
wards analysed. Those from baths with fluid slags, 
and steels which proved low in silicon, were found 
to contain 51 per cent. of silica, medium about 54 
per cent., and those with thick slags, and steels high 
in silicon, abou 57 per cent. It may be well to mention 


Tasie lV. 


Slag. Finished Steel. 


F.O. Fe, 93 SiO». 0.0. Si. 


percent. | percent. | percent. per cent. per cent. 
18. | 5.2 0.36 0.14 


6 | 55.3 | 
26.3 he peer > Seas 0.06 
Lge aR RSE ie eg 0.10 
| 19.9 | Trace ST |) 2088 0.23 
21.2 soa 53.6 0.29 008 








that the fluidity of the slag is not in itself the cause of 
| che more complete elimination of the silicon, as the slags 
| in several cases were made more fluid with other bases in 
‘such a way as to leave the silica content at the point 






Scale of Carbon 
Scale of Silicon and Mangovese 


TIme 


called high, and the silicons in the steels were invariably 
high, so that the fluidity of the slag is only taken as a 
measure of its basicity when the bases in the different 
TaBLeE V.—Details of Special Charge No 1. 
bei | Sea 








| Composition 














Composition of | A 
Bath. | Additions. | | of Slag. 
| Consis- | 
2] ar rae toaea gations tency of | 
| | e Slag. | é = 
OF) ed aa fis IS/B1g 
oe oe a m | om | a 
h. m.|p.c.) p.c. | pc. | | p.c.| p.c.| p.c. 
1L 101.60, eis 0.48 (Melted) | .. Thin ‘ag . 
aes |. eae eer ae to: Ome 10 s | 
11 30) .. Pe set | ” oe | 
11 45/154; 0,35 | 0.20 (Boil) | .. Toin 30.8) 7.1) 45.0 
12 151.55! 0.047 | 0.11 = I ‘es * | 
ee os oe Ore | 2 if 
12 45/1.22) 0.(45 | 0.09 ae Peas Thin — | 
a: Bee ae Ss Ore ome 
z A oo ie ie a 1} én 
1 15/0.94) 0.028 | 0.042 - Very thin |24.1) 2.5) 52.8 
1 1¢| { Ore | | 
aad is ae ae time ae | 
1 3806/0.86 0.018 | 0.018 os Thin 
2 O |0.78| 0.022; .. | . | Becoming) 
| \ | | thicker | 
2 30)0.65} 0.034 | 6.056 | .. | Fairly 
| | J - thick | 
3 0 (0.55) 0 061 | 0 068 | Thick | 
8 30/0.40) 0.078 | 0.08 | Ee Eee 
3 50/0. 38] 0.088 | 0.095 | | .. |Thickest (20.8 1.1 |56.8 
SO. ] .. | ++ | Oto | .. | | 
rl Ore || | 
4 “1 os es ee i{ Limef| } | 
4 25/0. 26) 0.031 | 0.072 | a | os | Scounee 
| | thinner 
4 30) .. 1: Ogee pkey | 
4 35] .. | Lime | }| 
4 45 * a 4 | 
4 5010.16} 0.025 | 0 066 | “s | .. |Pairlythin| 
Oy el aa ie ou. bee ee 8 - 
5 13)0.14| 0.025 | 0.065 | ee oe eecacre went 0.57/53. 4 | 
| | 








Finished steel, 0.(. 0.31; Si. 0.045 ; Ma. 0.58. 





Tensile Test.—Maximum stress, 85 tons per square inch ; elon- 
gation, 28 per cent. in 2 in. ; reduction in area, 49 per cent. | 
Specification.—Maximum stress, 33 tons per square inch ; elon- | 
gation, 25 per cent. in 2in. ; reduction in area, 40 to 45 per cent. | 


slags are fairly parallel, as they are in ordinary straight- 





forward working, however much the required carbon | 


contents may vary. The proportion of ferric oxide to 
ferrous oxide present, and the total amount of the oxides 
of iron in the slag within the limits shown, seem to be of 
subsidiary importance, unless in so far as they help to 
determine the basicity of the slag. 

As a theory, which in works practice constitutes itself 
an everlasting theme for the ingenuity of its upholders in 
explaining away exceptions, is, in the face of orders accom- 
panied by specifications, a somewhat undesirable com- 
panion, the authors decided to run a special ‘‘ prophesy- 
ing heat,” in which they would endeavour to eliminate 
almost completely the silicon while yet the carbon was 
high, then allow the slag slowly to become silicious until 
it came above the mark already indicated, and thus gradu- 
ally to raise the silicon in the bath, the carbon still con- 
tinuing to boil slowly away ; next, to change procedure, 
lower the silicon and carbon together, finish with a low 
silicon content, and finally produce a tirst-class markebt- 
able steel. The following detailed account will show 
how completely successful this experiment was, and the 
‘* prophesying ” was fully and honestly done before the 
heat commenced. Table V. contains full details of the 
heat from the present point of view. It is interesting to 
note that about an hour after melting, the carbon is 1.55 
per cent., the manganese 01 per cent., and the silicon 


TaBLE VI.—Some Details of Special Charge No. 2. 





| \ l 
Composition of | Ae | Composition 
Bath. | Additions. | |” of Slag. 

| Consis- | 

Time. < = | at — of 

Deane ag. 2 
| s i é 
dij, | a| #4 (¢ ar 
3\/ai8 | 2". |s & | a 














P | Feo. 


| 


. m. p. .C. | Pc. | 

45/1.60) 0.80 | 0.64 | (Melted) | 6 
} ore | 
10 25|1 530.28 | 0.27 | Ditto | 4 Thin 22.1] 4.56/48. 


s 
2 
> 
° 
=] 
2 


| 


| 





| (boil) | 
10 52/1.47) 0.026 | 0.064 - .. |Fairlythin) 
eS aS a an Ore 2 | 
a, eae eee aa Ps 2 | 
11 25/1.08} 0.017 | 0.052 ae Thin | 
of eR a Ore 3 | 
Il 50) ..| .. os 9 2 | 
11 65/0.82) 0.016 | 0.051 < 2 Thin | 
12 15) .. | .. vs Ore | 1} ee | 
12 200.64! 0.017 | 0.053 bez | «+ | Thinnest (20.5) 2.1 /53. 
12 55/0. 47) 0.035 | 0.059 + | .. | Becoming’ 
| | thicker | 
1 25 9.39, 0.066 | 0.065 a . | Fairly 
| thick | 
2 060.33 0.058 | ¢.071 a . | Thickest (18.1) 0.6 |64.6 
a ee we cman ees 1} | a“ 
2 30 0.24 0.032 | 0 059 | 1 | Becoming 


ee thinner 
45| .. on Seal 4 s 
0 0.19 0.032 | 0.055 | . Fairly thin = 0.3 [51.6 











0.5 per cent. At 130, when the thinnest slag has had a 
thort time to act and is just beginning to thicken again, 
the analysis is C.C. 0.86, Mn. 0.44, and Si. 0.02. The 
slag is now allowed to thicken for 24 hours quietly and 
steadily from reduction of base, and the analysis of the 
sample then shows C.C. 0.38 per cent., Mn. 0.1 per cent, 
and Si. 0.09 per cent.; then, with the suitable thinning of 
the slag again, all three elements are steadily eliminated 
until the final sample, just before adding the manganese, 
contains C.C. 0.14 per cent., Mn. 0.065 per cent., and 
Si. 0.025 per cent. The percentages of silica in the slags, 


- | corresponding to the last three samples, are 53, 57, and 


53 respectively. The curious point not before de- 
scribed (to the authors’ knowledge)—namely, that the per- 
centages of the silicon and the manganese in the steel 
both increase when the slag has gained more than a cer- 
tain amount of silica—almosb points to the reduction of a 
silicate of manganese. The steel poured quietly and 
made solid, clean ingots, which hammered sweetly with 
no rokes, was solid in the ordinary way of business, 
and the buyers report it perfectly satisfactory, apparently 
none the worse for its little excursions in the cause of 
metallurgical science. The tensile test was made from 
a runner hammered to a suitable size. 

For further corroboration, the slag of another heat was 
allowed to thicken for only about one hour and forty 
minutes. Sufficient details of this heat are given in 
Table VI. to show that the changes, though naturally 
proportionately smaller, are still in the same direction. 
The heat is also interesting, as it wa3 a specially mangani- 
ferous pig, showing that though the oxides of iron are 
much lower in the earlier parts the percentages of silica 
are fairly comparable, indicating the nature of the slag 
with regard to balance of acid and , and the resulting 
effects on the composition of the bath of molten steel are 
also similar. 

In Figs. 1 and 2 some of the details of Tables V. and VI. 
are given in the form of curves. 

To return to the consideration of Table III., Nos. 13 
and 17 are the greatest extremes of temperature observed, 
and when a charge is running very cold it is obvious that 
the slag must be very basic to keep it at a working con- 
sistency ; but when, on the other hand, it is very hot, 
the tendency is for the slag to me more and more 


| acid, and circumstances may be quite inopportune for the 
| altering of its composition. In the moderate heats, vary- 


ing between the usual limits of temperature occurring 
in practice, there is little difficulty in altering the slags 
at will, and the silicons were found to vary accordingly. 
Io this connection an interesting point is called to 
mind. Many years ago Mr. Tucker, of Birmingham, men- 
tioned a curious Bessemer blow starting with a very 
high percen of silicon. The flame dropped, and 
the heat was finished off as usual], but there remained 
in the steel about 0.9 per cent. of silicon; and he 
was of opinion that, owing to the abnormal amount 
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of silicon present in the original molten metal, a tempe- 
rature had been reached during the blow at which silicon 
would no longer combine with oxygen of the air. The 
results detailed here, showing the influence of the com- 
position of the slag on the elimination of impurities from 
metal under an oxidising influence, seem to point to the 
necessarily very acid —— being es the 
point at which silicon can be oxidised ; for it would ap 
that not only can phosphorus and sulphur not be oxidised 
in an acid-lined vessel in the presence of an acid slag, 
but that silicon is not oxidised to below a certain per- 
centage when the acidity of the slag is beyond a certain 
int. 

ef conclusion, the authors claim to have thrown some 
light on a subject still requiring further elucidation— 
namely, the relation between the composition of the slags 
and the type of oxidation, or even reduction, taking place ; 
and in particular they have not seen recorded this exact 
balancing of the composition of the slag so as at will to 
eliminate or reinstate small amounts of silicon and man- 
ganese while the carbon continues steadily to fall. 

The best thanks of the authors are tendered to Messrs. 
E. J. Barnes and A. C. Dalton, students of the Metal- 
lurgical Department of the University College, Sheffield: 
the former for very patiently and skilfully working out 
the analyses of about twenty slags, and the latter for 
several check determinations of silica; and also to 
Co., Meadow Hall Iron and 
Steel Works, and to their steel works manager, Mr. A. 
F. Bone, for freely permitting the use of a 25-ton steel 
furnace for this research. 





LOCOMOTIVE BOILER TESTING. 
Tests of the Boiler of the Purdue Locomotive.* 
By W. F. M. Goss, Lafayette, Ind. 
(Continued from page 630.) 
Draught, Rate of Combustion, and Smokebox Tempera- 
ture (Table VII.)—For the present purpose, draught is de- 


fined as the difference between the pressure of the atmo- | 


sphere and that of the smokebox. The draught gauge 


\ 
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This and other charts from recording gauges are from test No. 16. The paper was applied to 
the gauges at 1.25, and the engine was started soon after 1.40. The test began with a flying start at 
1.58, The abrupt rise of the draught line after 2.10, 2.30, etc. (Fig.3), indicates the closing of the 


ash-pan damper. 


consists of a U-tube, partially filled with water, and 
securely attached to a column wf the laboratory. One leg 
of the tube is in pipe connection with the interior of the 
smokebox, the opening being at the point C, Fig. 2, page 
627 ante, and on the axis of the boiler. Observations were 
made at five-minute intervals. For the tests reported, the 
average draught (column 37) varies from 1.7 in. to 7.5 in. 

In any boiler the condition of draught determines the 
rate of combustion, and consequently, under ideal con- 
ditions, the draught will be a function of the rate of com- 
bustion. But under conditions actually affecting the 
action of the boiler of a locomotive there are variations in 
this relationship. The ise action of the steam jet in 
producing a draught action has been discussed in another 


* Paper read before the American Society of Mechani- 
cal Engineers. 





lace.* It is shown elsewhere in this paper, other things 

ing equal, that the capacity of the jet as a means for pro- 
ducing draught is nearly proportional to the — of 
steam discharged per unit of time ; that whether the dis- 
charge is in the slow heavy puffs incident to slow speed, 
or in lighter but more rapid impulses, is not material. 
If the weight of steam discharged is the same, the 
draught action is approximately constant. The reduc- 
tion of pressure in the smokebox, however, which may 
result from the action of the exhaust under given con- 
ditions, depends upon the freedom with which air is per- 
mitted to pass into the firebox. If the fire is thick and 
solid, the draught, as determined by the reduction of 
sressure in the smokebox, will be high; if the fire is 
ight, the draught will be low. This is well shown by 


tering vacuum gauge connected with the smokebox. The 


the fire-door is opened, the draught drops, though the 
scale at which Fig. 3 is reproduced does nob permit this 
to be well shown. When the ashpan dampers are closed, 
the draught goes up tothe points dande. The draught 
readings given (column 37) are the average results of 
operations at five-minute interva's. They may be ac- 


for the tests. 


to coal burned per square foot of grate surface is well 


surface by Fig. 5. The first diagram (Fig. 4) repre- 
sents the effects of changes in the draught condi. 
tion on combustion, and the second (Fig. 5) upon the 
evaporative power of the boiler. In both diagrams, for 
reasons already in part explained, the points representing 
individual tests fall irregularly. Anu 2 ae pear to 
the mean curve representing draught and rate of combus- 


Kig. 4. 





o ~“ @ 


i as 


DRAFT. INCHES OF WATER, 
- © © » @ 


Fig. 5. 


which is represented by the equation 
DaOAWG =. s. « 


pounds of coal per square foot of grate per hour. 
Smokebox temperatures were } remand. wad by th 





Fig. 3, which is a representative diagram from the regis- | 


| normal draught is indicated by the lines a, b, andc. When | 


cepted as a closs approximation to the normal readings | 
The relation of reduction of pressure in the smokebox | 


shown by Fig. 4, and the relation of pressure reduction | 
in smokebox, and evaporation per square foot of heating | 


20 30 40 50 60 70 80 90 100 110 


tion is shown by the straight line (Fig. 6, to be given later), 


in which D is the draught in inches of water, and G is the to vary from 


a copper ball of known weight, which was lodged in the 
centre of the smokebox (B, Fig. 2) until ts temperature z 
had become equal to that of the surrounding gases. It was | 88suming all steam generated to have been dry and eatu- 


means it was possible ordinarily to obtain one observation 
for each hour’s duration of test. For some of the later 
tests a Le Chatelier pyrometer was used in connection 
with the copper ball, and still more recently has been 
exclusively depended upon, but all of the data presented 
is from the copper calorimeter. 

The smokebox temperature as affected by changes in 
the rate of combustion is shown by Fig. 4, and as affected 
by changes in the rate of evaporation by Fig. 5. From 
these fizures it will be ssen that as the power of the 
boiler is increased the smokebox temperature rises ; also 
that, asin thecase of the —* the points representing 
individual tests fall oe It should be noticed, 
however, that the smokebox temperature (column 38) is 
lower than itis usually assumed to be. It varies from 
| 550 deg. to -798 deg., a range which, considering the 
| variation in the rate of combustion (colamn 39), is not 
great. Ideal conditions should make the smokebox 
temperature a function of the rate of combustion, 
bub under actual conditions the relationship, as it 
appears in Fig. 4, is nob without variation. This is 
unquestionably due to differences in fire conditions, the 
efficiency of the action at the grate varying greatly for 
d fferent tests. Osher things being equal, a low smoke- 
box temperature should be expected to indicate a thia 





ra. 
Smokebox temperatures, plotted with evaporation, are 
given in Fig. 5. As evaporation is mora directly a func- 
tion of the heat passing the tubes than of furnace action, 
this comparison does not necessarily involve inequalities 
in the action of the grate. For this reason the points 
should be expected to fall more nearly in line, but at the 
scale chosen for the diagram it must bs confessed that the 
actual difference is not great. 
Evaporative Performance (Table VIII.).—If it be re. 
| membered that the results of this, as of other Tables, are 


| arranged in order of power, the data it presents will have 






OF 
130 140 150 160 170 199 


PER 





ml 2 8-4 8 8 7 8 oO 40 ae 4s et 8 7 


| increased significance. For example, by merely scanning 
‘its columns, the change in evaporative efficiency result- 

ing from increment power may be seen. The Tableshows 
(the actual evaporation per pound of dry coal (column 40) 
lb. of water for the lightest power tesd 
_to 4.77 for the heaviest. Columns 41 and 42 show respec- 


e use of | tively the evaporation from and at 212 deg. Fahr. for 


‘each pound of dry coal, assuming the quality of the steam 
|to be that shown by the calorimeter (column 16), and 


then allowed to roll uickly down an inclosed tube into a | rated. na similar manner columns 43 and 44 show the 


water calorimeter, the original temperature of the bal] equi 


valent evaporation per pound of combustible, assum- 


being calculated from data thus obtained. By these ing the quality of steam to be that shown by column 16, 





and assuming the quality to be that of dry saturated 
steam respectively. All of there values are proportional 


* Report of committee on ‘‘ Exhaust i oe and Steam to the evaporative efficiency of the boiler. 
ai 


| Passages” (Proceedings of the American 
| Mechanics’ Association, 1896). 


way Master! Referring to the equivalent evaporation per pound of 


‘coal as it would ordinarily be calculated (column 41), it 
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Taste VIL—Draught, Rate of Combustion, and Smokebox 
Temperature. 
everal tests represented in this Table are arranged in order 
an cate of evapo Oa. No. 1 representing the test for which 
the rate is least, aud No. 35 that for which it is greatest. 
= | 
lientification of T.s‘s. g #38 ) 3 a 
Je tien, #2 | A BB? 
— 5 ae & | ¢x ley lee 
' p S188 | 38) 3A 
g & e |\SE. 82\¢ 
5 6 = o2@s | go sis 
3s 2 | 5838 6 | 85 
a 2 7) tl s | 2. ecto 
a ; rt sn go) § es 
o 2 = | 2 ee o2/\ an 
2 e & SC ass Bs | sss 
3 3 ~ § |98e/8-|8..= 
2 - 3 3 | Pas | oe | og 
aa €a @ @|f>S «5 | <8 
es | 23 2 5 (Ses $8/| 832 
5° i a Bae fg | age ee 
1 2 3 a | so | | 8 
1 15-1 --A Dee, 12,1894] 240 | 1.72 | 553 | 850 
2 | :5—le --V |Nov. 23,1894} 190 | 2.04 | 550 814 
3 | 15-1 --H|Dec. 9, 1898] 180 | 1.93 | 570 792 
4 |25—-1 —A |Dec. 14,1894) 255 | 1.93 | 567 209 
5 15—1 —G Nov. 9, 1896) 180 1.87 583 893 
6 |15—-2 —A/! ,, 18,3895] 180 | 220 | 621 | 1:99 
7 |25—1 —V | 4, 26,1893] 210 | 260 | 606 | 1115 
8 35—1 —A |Dec. 17, 1894) 180 3.00 628 1262 
9 35-2 --F Jan. 21,1895] 180 | 2.57 | 653 | 1286 
10 |35-L —V Mec, 7, 1894) 140 3.43 | 633 | 1363 
11  35—2 —E /Jan. 16,1895) 180 | 289 | 652 | 1363 
12 | 45-1 —A |Nov.20,1895| 150 | 268 | 644 | 1309 
13 |3)-2 —B |Jan. 14,1895) 170 | 3.28 | 664 142 
14 | 55-1 —A |Nov. 25,1895] 120 | 258 | 675 | 1490 
15 35—1 —H Dec. 18,1896) 160 3.00 | 655 | 1657 
13. | 35—1 —G |Nov. 20,1896} 170 | 302 | 685 | 1513 
17 3i—1l» —G Dec. 2,1896) 170 | 2.98 618 1465 
13 2%—2 —A Oct. 25,1895; 180 | 337 693 | 1609 
19 | 35--1_ —V_ Dee. 18, 1895] 120 | 8.20 | 987 1665 
£0 3°--25 —H Feb. 10,1897; 160 | 3.18 689 1620 
21 |85-1 —H~ ,, 11,1897) 120 | 3.44 | 695 | 1602 
:2 |535—l —G Nov. 23,1896} 12) | 3.57 | .. 1885 
2s |15-9 —A!,, 6,189 / 180 | 4.56 | 724 2006 
24 |15—-9 —H Dec. 11,1896) 180 | 499 | 696 | 2121 
9) 35-2 —A  ,, 19,1894; 180 | 4.42 | 720 | 1978 
26 35-3 —G ., 4,1896 140 | 4.88 | 719 | 2018 
27 | 15-9 —G Nov.12,1896 160 | 4.76 | 724 | 2053 
28 3)—3 —H Dec.14, 1896 120 4.52 so |. aa 
29 | 35-2 —G Nov.13.1896 160 4.65 | 655 2319 
30 35-2 —H Des. 16,1896) 120 4.33 -. | 2125 
31 | 45-2 —A Nov.18,1895 140 | 4.93 | 741 | 2452 
32 |25-3 —A| ,, 1, 1895) 122.5] 6.45 | 762 2294 
33 | 35-2 —O Jan. 23,1895! 120 | 5.13 | 738 | 2678 
Be 55—2 —A Nov.22,1895; 68 4.58 755 2695 
35 35-3 —A _ ,, 15,1895, 120 7.48 798 | 3133 
' | 


TABLE VIII.—Evarorativé PERFORMANCE. 


The several tests represented in this Table are arranged in order of the rate of evaporation, No. 1 repre senting the test for 
which the rate is least, and No. 35 that for which it is greatest, 





| 
| 


IDENIIFICATION OF TEsT. 


maximum, it is reduced to 5.71, a loss of 27 percent. The 
equivalent evaporation per pound of coal for the several 
tests (column 41) and the rate of evaporation, as represent 
by the pounds of water evaporated per foot of heating 
surface per hour (column 21), are plotted in Fig. 8 (to be 

iven later). From the points of this diagram an effort 
a been made to locate a carve which should show the 
relation of the evaporative efficiency to the rate of evapo- 
ration. The method adopted may be described as follows : 

The several points were separated into nine groups, 
those of each group representing tests of nearly the same 
power. The grouping is as follows: 
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The centres of the first seven groups have been deter- 
mined and their location is shown on the diagram by 
solid black spots. A straight line drawn as nearly as 
possible through the points thus located is assumed to 
show the relationship sought. There are but two centres 
of groups that are as much as 1 per cent. away from this 
line, and four touch it within one-tenth of 1 per cent. 

Before attempting a more critical examination of the 
line thus located, we may inquire why so many of the 
points representing individual tests and shown upon the 
diagram by lightcircles, fall at so great a distance from 
it. The facts in the case are as follows : ; 

11 points, or 31 per cent. of the whole, agree with the 
curve within 1 per cent. : 

15 points, or 43 per cent. of the whole, agree with the 
curve within 2 per cent. : 

18 points, or 51 per cent of the whole, agree with the 
curve within 3 per cenb. ; 

21 points, or 60 per cent. of the whole, agree with the 
curve witbin 4 per cent. 5 

24 points, or 69 por cent. of the whole, agree with the 
curve within 5 per cent. : 

27 points, or 77 per cent. of the whole, agree with the 
curve within 6 per cent. é 

There is a widespread feeling among motive-power 


EVAPORATIVE PERFORMANCE. 





| 
| 
| 


EQUIVALENT EVAPORATIOW FROM AND AT 
212 Dee. Fane. 




















o Evapora- | —————________—____—_ 
B tion. 
| Per Pound of Com- 
a Per Pound of Dry Coal. wt bustible. 
See Ceres Samer Neh EN ae 
| : 
| ® | Asuming red 
| . | all Water ‘ all Water 
| | : Total Water. A8SUMiDg | Delivered to — Delivered to 
Consecutive! Laboratory | Date of Test ° | Divided by | Quality of | have been _ ity of have been 
Number. Designation. | - 8 | Total Cost | Steam as Completely team Completely 
= | "| shown by Evaporated yore n by Evaporated 
| = | | Column. | into Dry — | into Dry 
| | A Steam. Steam. 
| 
1 2 | 3 | 4 40 4t 2 | #8 44 
1 i) —X | December 12, 1894 | 240 6.50 7 83 7.86 | 8.70 8.74 
2 15-15 —V November 23, 1894 190 | 6.90 8.31 8.35 9.24 9.28 
3 15-1 ~—H December 9, 1896 | 180 7.67 9.15 9.26 10.17 10.29 
7 25-1 —A 2 14, 1894 | 255 6.7 8.05 8.10 8.95 9.00 
5 15-1 —G November 9, 1896 | 180 6.98 8.37 8.44 | 9 31 | 9.38 
6 —3 <4 »_:18, 1895 | 180 6 63 7.95 8.00 | 884 8 89 
7 26-1 —V ” 26, 1894 240 6 6L 7.95 7.99 | 8.84 8.88 
8 35-1 —A December 17, 1894 180 6.44 7.74 1.99 8.61 8.66 
9 35-2 —F January 21, 1895 | 180 6.31 7.61 70600 | | 8.45 | 8.61 
10 35—1 —V | December 7, 1894 | 140 6.26 | 7.54 7.03 8.38 8.42 
ll 25-2 —E | January 16, 1895 | 180 6.26 | 7.54 7.8 8.38 8.42 
12 45-1 —A | November 20, 1895 1£0 6.62 7.96 7.94 | 8.83 } 8.88 
13 35—2 —B January 14, 1895 170 5.62 6.76 6.79 | 7.50 7.64 
14 65-1 — November 25, 1895 | 120 6.00 7.7 7.24 7.95 | 8 04 
15 35-1 —H December 18, 1896 | 160 6.95 7.12 7.20 | 7.92 8.00 
16 35-1 -—G November 20, 1896 | 170 6.19 | 7.41 7.48 8.24 8.31 
17 35—l, —G December 2, 1896 170 6 44 | 7 72 7.80 8.58 8.66 
18 25—2 —A October 25, 1895 | 180 5.99 | 7.18 7.23 7.98 8.04 
19 55-1 —V December 18, 1895 | 120 5.83 | 6.93 7.03 7.76 7.81 
20 35—2, —H February 10, 1897 | 160 5.98 7.18 7.25 7.97 8.05 
21 65-1 —H February 11, 1897 | 120 6 40 7.68 7.75 8.54 8.62 
22 | 55—1 —G November 23, 1896 | 120 5.51 6.69 6.66 7.33 7.40 
23 | 15-9 —A + 6, 1896 | 150 } 5 69 6.81 6.86 7.5% | 7.63 
24 } 15-9 —H December 11, 1896 | 180 5.40 | 6.47 6.53 7.18 | 7.26 
< |. eae 19, 1894 | 180 679 | «(6.08 7.00 772 7.78 
26 | 35-3 —G 9 4, 1896 140 | 5.75 | 6.87 6.95 7.63 op 
27 16-9 —G November 12, 1896 160 | 568 | 6.74 6.80 7.49 .56 
28 35-3 —H December 14, 1896 | 120 5.50 | 6.59 6.65 7.32 a4 
29 35—2 —G November 13, 1896 160 | 6.31 | 6.35 6.42 7.06 om 
380 85—2 —H December 16, 1896 120 | 5.82 6.95 7.03 7.73 po 
381 | 45-2 —A Novemter 18, 1895 140 5.09 6.09 6.14 6.77 , 
32 2-8 —A ae 1, 1895 1225 | 564 | 6.76 | 6.82 7.51 6.57 
33 | 35-2 —G January 23, 1895 | 120 | 4.86 | 5.86 5.90 6.52 6.65 
34 | 55-2 —A November 22, 1895 | 6 RE 1 |) a fh ee 7.04 7.11 
35 | 85-8 —A » 15, 1895 | 198029! 6 AE be BY | 5.76 6.36 6.39 
| | 














will be seen that for the lightest power test the evapora- 
ion was 7.83 Ib. of coal, and that it is diminished greatly, 

but somewhat irregularly, as the rate of Bg vi 

increases, until, when the power of the boiler 


men that the character of the exhaust has much to do 
with the efficiency of the furnace action; that a heavy 
exhaust incident to slow running will have a different 





effect upon the fire than the lighter but more rapid action 


attending higher speeds, though the draught, as registered 


by a gauge in the smoke-box, may read the same. Ib 


ted | was but natural, therefore, to first look to the engine 


conditions for an explanation of the i ities in the 
efficiency of the boiler. The result of such a study tends 
to disprove the commonly accepted theory, and justifies 
the conclusion that, with a given vacuum in the smoke- 
box, the action of the boiler is quite independent of the 
manner in which the vacuum is maintained, whether by 
slow heavy beats or quicker, lighter pulsations. For 
example, we have tests 1, 2, 3, 4, and 5 for which differ- 
ences in engine conditions were confined to the dimen- 
sions or the setting of the valves. All were run at a 
speed of 15 miles an hour and all at shortest cut-off, and 
yet the results are widely separated. In the second 
up are tests 6 and 7, which check each other closely, 
ub one was run at a low speed under a liberal cut-c ff 
(15—2), while the other was at a higher speed and shorter 
cut-off (25-1). The third group consists of tests 8 
et ae 9 (85—2—F),10 (35—1—V), 11 (85—2—E), 12 
45—1—A), 13 (35—2—B), and 14 (55—1—A). Tests 
Nos. 8, 9, 10, and 11, all at 35 miles an hour, two having 
short cut-off and two a more liberal one, all fali near 
the curve. 

Of the fourth group, including tests 15 (35—1—H), 16 
(835—1—G), 17 (35—1. —G), 18 (25—2—A), 19 (55—1—V), 
30 (35—2, —H), tests 16, 18, and 20, which differ one from 
the other in speed and cut-off, fall most nearly upon the 
curve, while tests 15 and 16, having the same condition, 
fall on the opposite side. The fifth group contains two 
tests, 21 (55—1--H) and 22 (55—1—G), both at the same 
high speed and shord cut-off, fall on either side of the 
line curve. A comparison of the remaining groups gives 
similar results. It seems, therefore, but fair to conclude 
that variations in the character of the exhaust jet—-such 
as result from changes in speed or cut-off—do not in 
themselves affect the efficiency of the boiler, 


(To be continued. ) 





THE RECOVERY OF BY-PRODUCTS IN 
COKE-MAKING.* 
By J. Tuiry. 


THE importance in modern times of economising in 
every branch of industry connected with the production 
of iron and steel has of late years led many inventors to 
bestow great attention on the manufacture of coke, and 
to endeavour by every available means to reduce the cost 
of production, profiting at the same time, wherever pos- 
sible, by turning to account the valuable by-products 
carried off in the volatile constituents of the coal during 
the process of distillation. In this country, too, where the 
use of coke from the beehive oven still continues much 
in favour, an increasing interest has lately been mani- 
fested in the new methods of coke duction, and a 
number of plants have been erec which embody 
many of the most recent improvements. Nevertheless 
there still exists, in the minds of many, an in- 
vincible prejudice against the use of retort-oven coke 
in the blast-furnace ; and the adoption of the retort oven, 
whether with or without means for the recovery of by- 
products, proceeds but slowly, on account of the stron 
preference of so many ironmasters for the coke suadeeel 
in beehive ovens. Much credit is therefore due to Evence 
Coppés, to the late Henry Simon, and to J. Darby, the 
pony of the modern system in England, that they 

ave succeeded, in spite of much opposition, in establish- 
ing, the former some 2000 ordinary retort ovens, and the 
two latter together about 1400 by-product ovens, in this 
country. Another firm, that of Dr. C. Otto and Co., 
have hitherto chiefly confined their practice to Germany, 
where no less than 14,000 ovens have been constructed on 
their system, besides which some 2200 have been erected 
in the United States in accordance with their patents. 
It is only recently that they have attempted to introduce 
their system into this and other countries. A battery of 
fifty of these ovens has nm in successful operation for 
about four years at the Newport Iron Works of Sir B. 
Samuelson and Co., Middlesbrough, and an additional 
battery of eighty was built during last year at the same 
works, and is expected to be at work within the next 
month. Altogether some 200 examples of the Otto- 
Hilgenstock by-product oven will shortly be in opera- 
tion in this country, and the construction of others 
in oe Wales and Yorkshire is about to be proceeded 
with. 

Through the inventions of the late Dr. C. Otto, and the 
subsequent improvements of Mr. G. Hilgenstock, the 
Obto-Hilgenstock oven has been so far perfected that by 
its means ‘a coke is produced which, both as regards 
quality and yield, is unsurpassed. The standard oven is 
33 ft. 7 in. long, 6 ft. 6 in. to 6 ft. 8 in. high, and 1 ft. 9 in. 
wide in the middle. But notwithstanding its small 
capacity, the average output of such an oven is 31 to 32 
tons of metallurgical coke per week. The general features 
of its construction are probably well known to most, but 
the engraving on the next page will render the de- 
scription more clear. The gases given off from the coal 
in the oven chamber A pass through the bere B into 
the gas main C on the top of the ovens, whence they are 
drawn into the gas-coolers and other vessels by means of 
exhaust fans. After being freed from the by-products 
they are returned ready for use in heating up the flues 
of the ovens through the main pipe D, which supplies 
all the battery. From this main supply pipe Da number 
of smaller pipes E branch out into the arches which sup- 

rt the ovens, and from these again are led lateral 
Leonches which rise up to nozzles inserted in the heatin 
flues F, which latter convey the necessary ges to eac 
wall of the chambers. Bunsen burners are fitted to the 





* Paper read before the Iron and Steel Institute. 
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nozzles, and b i 
combustion, which has previously become heated on its 


way through the arches to the heating flues. Thus in the 
simplest manner possible, and without providing any 
special apparatus for the purpose, ‘the air for combustion 
is heated to a temperature of 400 deg. Cent. only by 
utilising the heat from the foundations, an arrangement 
which confers the additional advantage of } pecte rn = 
these from becoming overheated. The gas an 

on meeting, and the flame rises vertically into the hori- 
zontal bottom flue and ascends through the vertical heat- 
ing flues F to the horizontal top flueG. The direction 

of the flame throughout is the natural one—upwards—and | 5 
there are no bends or angles to impede its course, neces- 
sitating a pressure or artificial draught. 


their action draw in sufficient air for 


air ignite 


From the hori- 
zontal top flue the gases are led off into the centre 
through the vertical flues H under the bottom I of the 
oven, this interception of the gases and their conduc- 
tion below being necessary if their full heat is to be 
utilised. The products of combustion then pass from the 
bottom of the oven through the opening K, which is con- 
trolled by the damper L, to the main waste-gas collector 
M, thence to the boilers, and are finally drawn off through 
the chimney. It will be seen by this arrangement that the 
Siemens regenerators for heating the air for combustion, 
which formed the distinctive characteristic of the Otto- 
Hoffmann by-product oven, are entirely dispsnsed with. 
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Analyses show that the gases generated in these ovens 
are very pure, and contain not more than 5 per cent. of 
nitrogen, whereas in other ovens where a¢tronger draught 
is required the proportion of ni i 

per cent. The value of the gas, 
and as a heating agent, is therefore enhanced, and ex- 
periments also show that the resulting tar is richer in 
valuable by-products ; consequently the output of benzol 
and its kindred compounds is increased. y 
the most careful attention to the workiog 
etails of the design, the efficiency of the 
oven has been increased until the yield in coke is some 
r cent. more than the crucible yield, a circumstance 
rincipally due to the small chimney draught 
r working the ovens. 
he author regrets that he is unable to furnish data 
regarding the cost of production in England, as he has 
hitherto had no opportunity 
installation in this country ; 
which he has been able to gather from ironmasters who 
own these ovens, he is in a position to assert that the cost 
of labour is no higher than that for working the beehive 
With the exercise of due care in the management 
of a plant, the repairs are insignificant, and the life of an 
oven may be safely put at ten to twelve years before any 
i There are many instances in 


Germany of batteries which have been working unin- 


nm rises to 10 or 12 
th as an illuminant 


rsonally of working an 
ut from all information 


ovens gave a tem 
Fabr.), 1389 deg. 
1396 deg. Cent. (2220 deg. Fahr.), and 1462 deg. Cent. 


(2664 deg. Fahr.) respectively. 



































terruptedly since 1896, the only repairs necessary having 
been occasioned by carelessness in quenching the coke, by 
which the hot brickwork was damaged. A 

stability and durability is imparted to the structure Ly 
reducing the height. 
have been built in this country, though at a sacrifice of the 
full period of the oven’s life. 


n increase in 


This is about 6 ft., but larger ovens 


By the kindness of Sir B. Samuelson and Co. the author 


has, however, been permitted to carry out some tests 
with regard to temperature, draught, and duration of the 
coking process, of which the following is a summary of 


the results : 


(a) Combustion Flue.—Measurements taken at different 
rature of 1378 deg. Cent. (2510 deg. 
nt. (2534 deg. Fahr.), 1408 deg. Cent., 


The pressure of the draught below that of the atmo. 


sphere was equivalent to a water-pressure of 1.52, 1.89, 


2.39, 1.96, and 1.16 millimetres respectively. 

(b) Lower Horizontal Flue.—-The temperatures were 
1227 deg. Cent. (2243 deg. Fahr.), 1254 deg. Cent. 
(2285 deg. Fahr.), 1312 deg. Cent. (2395 deg. Fahr.), and 
1215 deg. Cent. (2200 deg. Fahr.), and the pressure of 
the draught was equivalent to a water-pressure of 1.79, 
1.53, and 2.10 millimetres below atmospheric pressure. 

(c) Upper Horizontal Flue.—The temperatures measured 
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Comparing the working of the old method with the 
new, there was, on the one hand, the low value of the 
waste heat for the generation of steam and the inter- 
mittent supply of heat to the oven due to heating the 
sides of the chamber alternately, which involved the 
necessity of providing two main waste-gas flues and very 
long gas passages. On the other hand, in the new system 
there was obtainable an increased yield in coke and by- 
products without special provision for preheating the air 
for combustion. It was mainly these considerations which 
induced the Otto Company to abandon altogether the 
Otto-Hoffmann in favour of the Otto-Hilgenstock oven, 
although the former for more than twelve years (from 1882 
to 1894) had been regardéd in Germany as the leading 
type for the recovery of by-products. 

he chief improvement consists, first, in tbe use of 
Bunsen burners. By this means perfect combustion of 
the gases is obtained, and the even distribution of the 
burners along the whole length of the oven ensures a 
uniform heat in all parts. At the came timea very high 
temperature is attained, upon which circumstance the 
quality of the coke so much depends. Secondly, the 
heating gases have only a very short distance to travel, 
and this in the upward and natural direction ; therefore 
the draught required is very little, and, as an oven wall is 
never gas proof, the losees srising from leakege cf gas 
from the oven chamber to the lues, or vice vers, are 
reduced toa minimum. Further, if, as sometimes occurs, 
the gas pressure weakens from any cause, the flow through 
the flues isapt to become irregular or to stegnate entirely 
in those farthest removed from the point of admission. 
This defect is especially troublesome in ovens with long 
horizontal flues, and leads to the irregular heating of the 
coke chamber, which in turn causes a deterioration in the 
quality of the coke and increases the time of coking. 

The arrangement, however, of conveying the heating gas 
from the lower to the upper horizontal flue through short 
vertical flues permits the most complete supervision and 
control of the flow of gas in every part of the fives. 
Owing also to the high temperature, the ccking time is 


shortened, and therefore an increased production per. 
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oven per week is obtained, and the cost of labour is, of 
course, correspondingly reduced. 
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at different ovens were: 1166 deg. Cent. (2136 deg. Fahr.), 
1142 deg. Cent. (2085 deg. Fahr.), 1250 deg. Cent. 
(2282 deg. Fabr.), 1145 deg. Cent. (2092 deg. Fahr.), 
1190 deg. Cent, (2174 deg. Fahr.), 1184 deg. Cent. 
(2160 deg. Fahr.), 1278 deg. Cent. (2335 deg. Fahr.), and 
1144 deg. Cent. (2090 deg. Fahr.). 


| 
The pressure of the draught measured at different 


ovens was equivalent to a water pressure of 0.44, 0.66, 
0.51, 102, 0.29, and 152 millimetres below the atmo- 
spheric pressure. 

(d) Gas Main.—At the top of the oven, and at the 
point of entry into the exhaust pipe, the pressure was 
equal to a water pressure of 0.44 millimetre below atmo- 
spheric pressure, and the temperature in the main was 
283 deg. to 293 deg. Cent. (544 deg. to 560 deg. Fahr.). 

(c) Waste-Gas Flue.—In front of the ovens the pressure 
was equal to a water pressure of 6.89 millimetres, which 
increased to 10.30 millimetres before entering the boilers, 
the temperature being 1245 deg. Cent. (2273 deg. Fahr.). 

(f) Air for Combustion.—The temperature at the top of 
the gas burners varied between 355 deg. Cent. (671 deg. 
Fahr.) and 438 deg. Cent. (820 deg. Fahr.). 

The slight differences in the temperature and draught 
were due to the lack of proper regulation by the oven 
damper L. - 

Looking back to the performances of the earliest types 
of by-product ovens, and by referring to the numerous 
communications made to this Institute in 1883, 1884, and 
1885 concerning these, some idea will be gained of the 
immense progress made since those days. The produc- 
tion of coke in 1883 was about 1.2 to 1.5 ton per 24 hours 
per oven, while with the present oven of the Obto- Hilgen- 
stock type it amounts to 4.5 tons per oven in the same 
time, the capacity of the oven being 8 ye sere just the 
same. For this remarkably increased efficiency the im- 
proved method of firing is chiefly responsible, since the 
rapid production of coke depends on the supply of heat 
available. 

Soon after the introduction of by-product coke, com- 
plaints as to its quality became very numerous ; but when 
regard is had to the great improvements in coke-oven 
construction since those days, it appears to the author 
that the prejudice against retort-oven coke is no longer 
reasonable, especially as in all other iron-producin 
countries—the United States, Germany, France, an 
Belgium—the modern methods of pas coke have 
long since been universally adopted. It has, moreover, 
been substantiated by numerous tests with the coke made 
in the Otto-Hilgenstock ovens at Middlesbrough that 
the loss on — in the crucible test is only 0.5 to 0.6 
per cent.—that is to say, ibis quite equal to coke made 
in the beehive oven. It is also a noteworthy fact 
that since the introduction of the principle of heating 
from the bottom by Mr. Hilgenstock, by which the gas 
passages are so conveniently shortened, all other con- 
structors of coke ovens have endeavoured as far as possible 
to imitate him by adopting the same principle. When 
all the various advantages of the modern system of ovens 
are fairly considered, and taking into account besides 
that the yield of such an oven is 15 to 20 per cent. 
higher than with the beehive oven, it must be apparent 
that there is some justification for incurring the greater 
expense required for the establishment of a by-product 
plant, especially as the demand for the by-products them- 
selves is very considerable, and continues to be so in spite 
of the greatly increased production of the chief constituent 
—sulphate of ammonia. It has, indeed, of late been urged 
as an objection to the adoption of by-product coke ovens 
that if such plants continued to be built in increasin 
numbers, the production of sulphate of ammonia woul 
correspondingly increase, until] the supply far exceeded 
the demand, thus rendering it difficult to find a market 
for the excess product. A general fall in price might 
then be anticipated, which would cut down any margin 
of profit, and makers of coke would then find themselves 
with an expensive plant left on their hands which could 
only be worked at a loss. With the object of ascertain- 
ing to what extent such apprehensions were justified, and 
being desirous of placing the true facts before the iron- 
makers, the writer caused inquiries to be made, and 
eventually elicited from the German Association for the 
sale of sulphate of ammonia an expression of opinion as 
to the future prospects of the sulphate of ammonia in- 
dustry, which may be regarded as quite trustworthy. 
According to this authority, the best evidence of the 
maintenance of prices in the future is afforded by a study 
of the published returns relating to the manufacture of 
sulphate of ammonia since 1895, and a comparison of the 
fluctuations in price corresponding to the state of the 
market for the same pericd. In the light of these facts 
it will, no doubt, be possible to refute, and, in fact, to 
dispel entirely, the groundless apprehensions entertained 
by those who are interested in this question. In West- 
phalia the production of sulphate of ammonia in 1895 
was 10,043 tons, and it rose in the following year to 
21,377 tons, with an average price of 7/. 18s. per ton. In 
1897 the production was 32,418 tons, of the value of 77. 13s. 
per ton. Throughout the succeeding years it continued 
to increase until, in 1900, it amounted to 49,223 tons, 
the price also gradually advancing until it reached 
10/. 63. per ton. Prior to the year 1895 the individual 
manufacturers sold their product independently, which 
renders it difficult to estimate the average value hefore 
that date. It may, however, be assumed that it fluctuated 
between 9/. 163. and 102. 63, 

_ The total production in the year 1898 may be appor- 
pac ss among the chief iron- producing countries as 
WSs: 


a Tons. 
Great Britain about 215,000* 
Germany », 100,000 


* Which figure, however, is probably too high. 





Tons. 
France... about 30,000 
Belgium 3 »» 30,000 
Other countries 65,000 
Teel 5. a oe 440,000 


_ In 1901 the world’s production is estimated as amount- 
ing to— 


Tons. 

Great Britain 220,000 
Germany 130,000 
France... 38,000 
Belgium ‘ 35,000 
Austria 
Russia = 40,000 
Spain 
United States ay pes 60,000 

Total 523,000 


On comparing the selling price of sulphate of ammonia 
for the years above mentioned with the quotations for 
Chili nitrates, it will be found that the former follows 
to a certain extent those of the latter, but the dif- 
ference in the nitrogen contents of each—21.2 per cent. 
for sulphate of ammonia and 16.4 per cent. for Chili 
nitrates—must be taken into account. When it is 
further considered that about 1,300,000 tons of Chili 
nitrates are yearly produced and used, and, moreover, 
that sulphate of ammonia is a particularly suitable sub- 
stitute for Chili nitrates as a fertiliser, for which purpose 
the latter is principally , ib is abundantly clear that 
only when the price of Chili nitrates is depressed will it 
be possible for a continuous backward tendency in the 

rice of sulphate of ammonia to occur. The prices of 
Chili nitrates have, however, as a matter of fact, materially 
increased of late ; and even if they decline, they can only 
fall in the most extreme case to a level of 7/. per ton, 





below which figure the production and preparation of 
nitrates would cease to be profitable. This would, how- 
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purposes. In addition to this, the imports of nitrates in 
1900 amounted to 484,543 tons, and in 1901 to 529,568 
tons, which in regard to nit n are equivalent to 363,300 
tons and_ 397,200 tons of sulphate of ammonia respec- 
tively. In order to ascertain the suitability of coals from 
various districts for treatment in by-product coke ovens, 
a number of analyses of from different British coal- 
fields have been made, and the results are ig in the 
———— opposite. Ib is to be hoped that these figures 
will suffice to remove all doubts concerning by-product 
ovens as a future source of profit and economy, and that the 
most sceptical opponents of the system will be convinced 
that their apprehensions with regard to large modern 
— with recovery plants attached, are ground- 
ess. 





ON THE MANUFACTURE OF GAS 
FROM WOOD.* 


By James Doveras, LL.D., Past-President of the 
American Institute of Mining Engineers (New York), 


Tue making of a fixed gas from wood for service in the 
gas engine, or in the manufacture of steel, is in some 
localities desirable. In Sweden, where wood gas is ex- 
tensively used in open-hearth steel furnaces, the gene- 
rator must be placed so near the furnace that the gas 
enters heated ; otherwise condensers must inter, 
between the generators and the furnace, and the con- 
densed product re-treated. At the works of the Mocte- 
zuma Copper Company at Nacozari, in the State of 
Sonora, Mexico, a fixed gas for use in large Crossley 
gas engines is made by a modification of the Loomis 
gas-producer, of which a sketch is annexed. The plant 
at Nacozari consists of two sets of twin-generators, 
with a boiler «dnter between each oe but with 
a single ecrubber. The generators are fed through the 
port F', which can be closed, but is always open during 
the operation of feeding. iler is set vertically 
between each two sets of generators, though to avoid 
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ever, be equivalent toa price of 9/. 53. per ton for sul- | 
phate of ammonia, on taking into account the superior | 
nitrogen contents of the latter. Further, it is possible 
that the nitrate fields will, according to the present 
available estimates, be completely exhausted in 23 years, 
pone the yearly production continues at the same 
evel as in recent years—namely, 1,300,000 to 1,400,000 
tons. Probably, therefore, the great need for nitrogen 
as @ fertiliser will no longer be sufficiently met, as at 
present, by the use of nitrates, and it will become im- 
perative to increase very largely the production of nitro- 
gen—that is to say, ammonia—for the purpose of satis- | 
fying the demand. | 
Atthe present time in Germany nearly 160,000 tons of 
sulphate of ammonia are used annually for agricultural 








OF EXHAUSTER AND 
PRODUCER GAS 
HOLOER. 


accumulation of sediment it would probably be better to 
set the boilers horizontally. Through the tubes of the 
boilers the heated gases are drawn by the exhausters 
after their escape from their generators, and on their way 
to the scrubbers and the necessary gas-holders. The 
water flowing from the scrubbers contains little more 
than a trace of tar, when the apparatus as shown is 
used for making water-gas. The operation is thus 
described in the pamphlet of the Loomis - Pettibone 
Company. 

In starting fires in the generators, a layer of coke or 
coal, about 5 ft. in depth, is put in, and ignited at the top, 
the exhauster creating a downward draught. When this 


* Paper read before the Iron and Steel Institute. 
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body of fuel is ignited, coal is frequently charged, raising 
the fuel bed to about 8 ft. above the grates, and is there 
maintained. Bituminous coal is generally used, and is 
charged at intervals as needed through the feed-door in 
the top of the generator. 

Air is also admitted through the same doors, and, by 
means of the exhauster, isdrawn down through the fresh 
charge of coal, and then through the hot fael bed beneath. 
The resultant producer or generator gas is drawn down 
through the grates and ashpits of generators 1 and 2, valves 
A and B, up through the vertical boiler 3, valve C, to the 
scrubber and exhauster, valve D being closed, and is 
delivered into a small gas-holder for supply to the fur- 
naces. When the exhauster has brought the fuel up to 
incandescence, the ang, pe ar gd £ and F are closed, 
valve B lowered, valve C closed, and valve D, leading to 
the water-gas holder, is opened. Steam is then turned on 
into the ash-pit of generator 2, and in passing through 
the incandescent coal, is decomposed, forming water-gas. 


| the boiler give up a large proportion of their sensible 
heat, which is converted into steam. This in turn is 
directed under the fires in the generators for decomposi- 
tion. Another advantage of the double-generator appa- 
ratus is that, as all gas is made to pass through the fire, 
the tarry matter from the coal is converted into fix 
gases that can be conducted any distance through ordinary 
pipes, and at any temperature or pressure. Again, asthe 
steam is forced through two fires, the percentage of con- 
densable water vapour is exceedingly small. _ 
Producer-Gas.—As it is bituminous coal that is generally 
used in the generator and then coked, the gas thus ob- 
tained is of excellent quality; after having passed down 
through the hot fuel-bed it is free from tar, and may 
readily be conveyed through pipes to any required dis- 
tance. Instead of making water-gas n every alternate 
stage for the same length of time as producer-gas, the 
nerator may be worked on producer-gas alone, steam 
Sane then admitted at various points while the exhauster 
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Date. | — — co. H. CHy | Cm.Hm C0, | 0. N. 62 Deg. Fahr. 
| } and Sea Level. 
eee ae ee | eee ee <<: my 
February 27 ..| Mixed gas = Anthracite 20.80 11.47 2.78 010 8.80 0.10 55.95 132.66 
March © os 9 ” 19.90 13.84 2.30 0.20 8 40 0.09 55.36 134.18 
- ee ” *” 20.90 10.40 2.31 0 20 7.30 0.50 58 39 126.4 
* 12.. = a4 24.40 9.90 1.10 010 5 10 0.40 | 5900 122 4 
x 2; 1 Sott coal 20.30 14.43 2.28 0.20 8.20 0.00 54.59 137.18 
9” 3... » ” 22.20 11.68 1.74 0 20 7.40 0.20 56.68 128.70 
ee ED ” 9 18.40 | 12.42 2.11 0.20 7.80 0.00 69.17 | 122.82 
” Divs % ” 21.60 12.99 2.78 | 020 6.50 0.00 55.93 | 141.70 
Sv. * ” 19 50 13 21 3.01 | 0.20 7.70 0.00 56.38 136.37 


ComposiTIon or Woop-Gas MADE BY Nacozart Gas PLANT, rroM E1cat CoNnsECUTIVE 
ANALYSES, IS AS FOLLows. 
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Date. as ao Hi. co. CHy. | CuH,n. | CO. o) N. | 62 Deg. Fahr. 
and Sea-Level. 
a eo staat a, pen Cenmeere ) Pteee | 
March 14 ..| Mixed gas 6.05 p.m 13.50 11.70 | 230 | 0.60 16.20 0.00 | 55.20 113.2 
a ee % 9.35 p.m. 18.91 11.00 3.10 | 0.30 17.900 | 0.00 | 48.79 | 131.5 
«aS cs 10.15 a.m. 20.61 14.80 | 167 | 0.30 14.70 | 0.00 | 47.92 134.8 
» 15... Water gas ea 51 38 10.380 | 2.38 | 0.80 20.20 0.00 | 1494 233.97 
» 1... Mixed gas 4.40 p.m. 22.31 | 1180 | 310 | 0.40 17.20 020 | 45.19 146.55 
pS 06 9 11.35 a.m. 22.35 | 1400 | 245 | 0.20 15.20 0.00 | 45 80 144.00 
a. fee a 3.40 p.m. 22.35 | 1250 | 3.06 0.30 1640 | 0.10 45.29 | 146.9 
0 Gel ol és 11.15 a.m. 19.28 15.50 | 231 | 0.20 14.40 | 0.40 | 4791 137.59 
ceckcacpatine 
Average of mixed gas analyses . 19.90 13.04 2.57 0.33 16.00 0.10 | 48.00 | 136.36 
1 hour 5 minutes sample of mixed | | 
gas taken on March 19, 1901 sh 19.28 15.5 23 «| 0.20 1440 | 0.40 47.91 | 137.6 
— $$ —_—__— 
—— . Maximum ve oe 137.6 
gf — fr 2 
Minimum = as 130.8 





Calorimetric Tests on Wood Gas from Nacozari 














Gas Plant. 
| 
¢ | B.T.U. at 
Date. = ae | 62 Deg. Fahr. 
P and Sea Level. 
Marchs80 ..| Mxed gas 108.8 125.8 
April 8 oe is 105.2 122.5 
ese ae ae 112.34 =| 128.77 
“a aa 110.84 | 128 14 
ae : 115 72 134.93 
a 8 112.4 131.7 
oe “ 111.9 198.1 
oy ei 109.4 126.9 
» 9 pa 112.2 130.61 
| os 113.2 129.1 
~» we * 1137 130.1 
2 ae a 122.9 141.6 
ee, | | 7 108.58 126.86 
ot “ 109.7 128 1 
o = 4 111.8 128.85 
~ fe 120.8 139.9 
» 16 . 118.7 138.1 
ae % 113.4 129.6 
ee f | a 112.0 128.9 
ee i “s 112.0 129.5 
eS, ei 110.7 123.4 
» mM a | - 116.5 135.7 
a Gee * 115.4 134.2 
ae * 119.9 140.6 
er Gere s 123.9 146.5 
May 8 er | 104.8 122.4 
a. | “2 | 114.7 136.4 
ay $ 183 | 140.7 
a a | 115.8 134.8 


118.8 139.2 


From generator 2 the gas passes through the connecting 
pipe shown- near the top of the generators, and down 
through machine No. 1. ‘Tre gas pa°ses through valve A, 
into and up through the boiler 3, and thence, after being 
washed in a scrubber, is conducted into a holder. Water- 
gas is made for five minutes, when the temperature of the 
uel beds having been considerably reduced, the steam is 
shut off, valve D closed, valves B and C opened, and the 
charging-doors E and F opened. 

This process of making water and producer. gas is alter- 
nated at intervals of about 5 minutes. 

In making the nextrun of water-gas the course of the 
steam is reversed—i.ec., valve A is closed, and the steam 
is turned into the ashpit of generator No.1. Valve B is 
left open, but the other valves, Cand D, and the charging 
doors E and F, are operated the same as in the first 


case, 
While the fires are being blasted, and during the momen | 
of a run of water-gas, the hot gases in passing throug 


is running and the operation of making producer-gas is 
going on. It is therefore not requisite to alternate the 
action of the generators so frequently as every four to six 
minutes ; but only so much water-gas need be made as 
may be called for by the requirements of the work to 
which the process is applied. : 

The process above described is modified at the Nacozari 
works with a view of making a uniform gas of calorific 
power higher than —— and lower than water- 
gas. This is effected by introducing very little steam 
with the air, and drawing the steam and air almost con- 
tinuously downward through the incandescent fuel. 
Every half-hour or go the heat of the burning fuel becomes 
excessive, the feed port is closed, and steam alone in a 
larger volume is drawn through the layer of fuel. In two 
or three minutes the temperature is sufficiently reduced to 
permit of the door being re-opened, and the mixed air and 
steam being applied to the charge. The charge of coal, 
when mineral fuel is used, need not be more than 5 ft. or 
6 ft. in thickness; and as the most active combustion 
occurs in the upper layer of the charge, clinkers form on 
the surface rather than on the grate bars. When using 
Western coals high in ash, this involves letting out the fires 
and cleaning out one set of generators weekly. The effect 
of thus drawing the gas, whether water-gas or producer- 
gas, through a layer of incandescent fuel, is to decompose 
the tar and all volatile products of combustion so perfectly 
that little more than a trace escapes to the scrubber. 
and none reaches the gas engines, which are situated 
400 ft. from the gasholders. 

When using wood, a layer of incandescent fuel, coke 
or charcoal, must be ignited on the a of the gene- 
rator before the feeding of wood billets commences. The 
Nacozari generators, having been designed for coal-fuel, 
are only 6 ft. 9 in. in internal diameter, and it is found 


which are fed in the same way as coal through the open 

rt. The wood at Nacozari consists of inferior oak, and 
is fed without previous drying into the generators. The 
feeder, who can see perfectly the surface of the charge, is 
careful to prevent the formation of cavities, whether the 
fuel be wood or coal. When using wood, a stack of 
billets cut into smaller lengths is at hand on the feed- 
floor for the purpose of correcting irregularities in the 
surface of the charge. When using wet wood the mixed 
water and producer-gas is made without the injection of 
any steam, the water in the freshly-cut wood supplying 
the necessary steam. 

The composition of the mixed gases and their variations 
from day to day, when made from coal, may be judged 
from the annexed series of analyses (made by A. Sand- 
berg, Ph.D., of Lund), taken on consecutive days from 
the record, two or three minutes being taken to draw off 





desirable to cut the green wood into lengths of 18 in., | he 





the samples and to make the simultaneous calorimeter 
readings. 

The efficiency of the mixed gases, whether made from 
wood or coal, is substantially the same in the gas engines, 
The engines are direct belted to generators, which give 


ed} continuously, with wood or coal-gas, 48 kilowatts per 


generator, equal to 70 brake horse-power per engine. The 
capacity of the engines is reduced, due to the works being 
at an elevation of 3500 ft. above the level of the sea. A 
gas as high in woe as the wood-gas would give 
much trouble from _ -firing in the engine. No incon- 
venience, however, is experienced on that score, which is 
probably due to the retarding influence of the high per- 
centage of carbonic acid. 

The exact quantity of gas generated per ton of coal and 
per ton of wood has not been measured, but the consump. 
tion per horse-power hour of coal carrying about 20 per 
cent. of ash, accurately measured electrically, is 1.5 lb., 
while the consumption of wood is almost exactly 3 lb, per 
horse-power hour. 





THE LAW OF MASTER AND SERVANT, 

Read v. The Friendly Society of Operative Stonemasons 
and others.—This case, which came before the Divisional 
Court on May 3, was an appeal from a judgment of his 
Honour Judge Eardley Wilmot. According to a report 
which appeared in the Times (May 4), the plaintiff brought 
an action against the defendant society in the Ipswich 
County Court for wrongfully and maliciously inducing 
Messrs. Wigg and Wright, of Ipswich, to whom the plain- 
tiff had been bound apprentice for three years as a 
stonemason, to break the contract of apprenticeship. At 
the date of the indenture the plaintiff was twenty-five 
years of age. It was one of the rules of the defendant 
society, of which Messrs. Wigg and Wright were members, 
that boys entering the trade as apprentices should in no 
case be more than sixteen years of age, except masons’ 
sons and stepsons. In these circumstances complaint was 
made to Messrs. Wigg and Wright, and in fear of having 
members of the society withdrawn from their employment, 
they refused to employ the plaintiff as a stonemason or to 
teach him his trade. Relying upon the decision in the 
Taff Vale Railway case, he es his action. The 
County Court Judge held that the defendant socioty had 
merely acted in the best interests of their members, and 
that they had done nothing illegal for the purpose of 
enforcing their rights. The plaintiff appealed. 

Mr. Henlé appeared for the plaintiff; Mr. Chester 
Jones for the defendants. 

The Court allowed the appeal, and sent the case back 
for a new trial. Mr. Justice Darling, in the course of his 
judgment, said, quoting Quinn v. Leatham (1901 A.C., 
510): *‘ A violation of legal right committed knowingly 
is a cause of action, and it is a violation of legal right to 
interfere with contractual relations recognised by law if 
there be no sufficient justification for the interference. 
. . - It may well be that a person, or many persons act- 
ing in concert, would have a right to demand the fulfil- 
ment of a contract entered into with him or them, even 
though such fulfilment involves him who performed it in 
breaking a contract made by him with another person. 
But here the contract alleged by the defendants was one 
which might have been illegal. . . . There is no sufficient 
ground for saying it is valid, and in my opinion the case 
ought to go back for a new trial.” Mr. Justice Channell 
agreed, but the Lord Chief Justice expressed the opinion 
that judgment should be entered for the plaintiff. 








LAUNCHES AND TRIAL TRIPS. 

The British Monarch, launched from the yard of Messrs. 
Grayson, at Garston, went on her trials on the Clyde on 
April 29. She has been engined on the oy and at her 
trial over the Skelmorlie mile attained the satisfactory 
speed of 11.1 knots. 





The trial trip of the s.s. Enos, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Deutsche Levante Linie, of 
Hamburg, took place on the 3rd inst., in the sound, and 
was considered very satisfactory. The vessel is built of 
steel to the highest class of German Lloyd’s, and her 
dimensions are: 280 ft. by 40 ft. 4in. by 19 fo. 64 in. 
depth of hold. The engines are of the triple-expansion 
type, with surface condenser, indicating 900 horse-power. 
Daring the trial trip an average speed of 104 knots was 
attsined with an economic consumption of coal. 





Messrs Fleming and Ferguson, Limited, engineers and 
shipbuilders, Paisley, launched from their yard, on the 
6th inst., the twin-screw steamer Druid, built to the order 
of the Canadian Government. This vessel is for coast- 
survey service. She is fitted with Pintsch’s gas plant for 
supplying buoys and lightships, and is also intended to 
used as an icebreaker, the plating being double and 
the framing strengthened to suit this work. Mr. H. M. 
Murray, Canadian Agency, Glasgow, represented the 
Government on the occasion, and Mr. James Mollison, 
chief en wren age: ge to Lloyds, was also present. 
Messrs. Fleming and Ferguson, Limited, have in hand 
another survey steamer for the Canadian Government, 
fitted with cable-laying apparatus, and intended for 
laying cables between the mainland and islands. 





Sourn Arrican TeLEGRAPHY.—The number of om 
messages dealt with last year by the my Colony Tele- 
graph Department was 1,733,896, or 54,326 less than the 
corresponding number of messages handled in 1900. There 
was, however, an increase in Government and official 
messages, and the total number of telegrams transmitted 
was 4,240,286, or about 500,000 more than in 1900. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompPiteD By W. LLOYD WISE. 


SILECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are aontionsd, the Specification ts 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are —_ tn italics. 

Copies of Specifications may be ined at the Patent Office Sale 
tape 25, men Buildings, Chancery-lane, W.C., at 
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ELECTRICAL APPARATUS. 


9187. C. P. Eleison and V. de Bobinsky, 
Electric Accumulators. [18 Figs.] May 3, 1 
invention has reference to lead storage-battery electrodes of the 
kind made up of horizontal strips. Such strips according to this 
invention are united into plate form bya vertical conducting bar 
down the middle of the strips, and with a vertical insulating fork 
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Fig. 1. 


Fig.2. 
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Fig.3. 
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whose prongs are united or held together at both ends, on each 
side of the conducting bar. There may be top and bottom bars 
of insulating material engaging with the forks, the top bar also 
serving as @ support for the conducting lug of the plate. The 
vertical conducting bar may be of simple or compound formation, 
and united or not to a central strengthening core. (Accepted 
March 26, 1902.) 


3490. Siemens Brothers and Co., Limited, London. 
(Siemens and Haiske, Berlin.) htning Dischargers. 
[4 Figs.) February 11, 1902.—With lightning dischargers of the 
kind described in the Specification of British Patent No. 2106, of 
1896, it has been found that the electric arc, when formed by the 
lightning discharge and supported by current in the circuit 
which the dischargers protect, will, if occurring between the flat 
surfaces sometimes provided on the juxtaposed faces of such dis- 
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chargers, usually burn for a time sufficiently long to prejudicially 
influence translators in the protected circuit. According to this 
invention, the juxtaposed surfaces of such horn-shaped discharger 
poles are made sharp or pointed, instead of flat. Such dischargers 
may be placed farther apart than those having flat discharging 
surfaces without increasing the resistance to discharge, and with 
the resulting advantage that the ascending air current will more 
= force up and extinguish the arc. (Accepted March 26, 
2.) 


10,756. B. M. Drake, C. C. Garrard, G. 8S. Ram, 
and the Nernst Electric Light, Limi London. 
Magnet Coils or Solenoids, [1 Fig.) May 25, 1901.— 
According to this invention coils for electromagnetic use, and 
which are likely in working to be subjected to heavy currents, 
are fireproofed either during or subsequent to winding by the 
use of a it—for e ple, water glass and the oxide of man- 
ganese or zinc, which sets hard and is of sufficient mechanical 
strength to obviate the necessity for the use of any other fasten- 
ing or supporting device or medium, (Accepted April 2, 1902.) 


GUNS AND EXPLOSIVES. 


' 18,586. W. F. Cole, Waco, Texas, U.S.A. Gun 
Barrels. [5 Figs.] September 17, 1901.—This specification 
contains the proposition that the part of the barrel of a rifle in 
front of the breech chamber should comprise two parts, the first 
part or “throat” ——e of cylindrical cross-section and 
gradually altering to elliptical shape, and the second part being 
of twisted elliptical formation throughout. It is stated that this 
method of rifling is superior to that requiring grooves or angles, 
and that owing to the dec resistance to movement of the 
projectile its velocity is increased when employing normal 
charges; but that as larger charges may safely be used in this 
case, the velocity may be much ter than that obtainable from 
rifles of ordinary kind. Previously = allied suggestions 
are referred to. (Accepted April 2, 1902.) 


26,355. C. P. Schneider, Le Creusot, and J. B. 
Canet, Paris, France. Ship's Gun-S: A 





the estimated self-drift of the 


this invention the foresight is fix 
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nions, and the rear sight is mounted upon a support with a 
counterpoise capable of oscillating around an axis which is kept 
parallel to the axis of the gun so that a constant angular dis- 
tance is maintained between vertical planes ng respectively 
— the line of sight and the axis of the gun. (Accepted 
March 19, 1902.) 


9181. A. J. Dawson and G. T. Bu London. 
Gun (17 
In this field 


ckham, 

es or Mountings. igs.] May 8, 1901.— 
gun-carriage the axle is curved and provided with 

mechanism for traversing the gun by shifting the trail upon the 

axle so thatthe whole system may move laterally on the axle, and 

swing about a point near the rear end of the trail. The firing 


brakes are pivotally connected with the e-wheel axle ani 
coupled to a crosshead or sleeve adapted to slide on and be locked 





toa rod or bar hinged tothe trail. The travelling brakes com- 
prise flexible bands connected together by a shaft which can be 
rotated from either side of the gun-carriage for causing the 
simultaneous application of both brakes. The recoil brake appa- 
ratus may have the running-out ey or aa so arranged 
that during the recoil of the gun it or they will be comp 

an extent less t tt of the recoil movement. Other improve- 
ments are described and illustrated. (Accepted March 26, 1902.) 


PUMPS. 


21, A. Vo and M. von Rechlinghausen, 
a4 aie Figs.) November 28, 1900.—This speci- 


Pump. [ 
fication, the title of which is “ Machinery for the Production of 
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ratus. [7 Figs.) 
sighting gear of a gun may always make a similar allowance for 





( rojectile, whether the plane on 
which the gun and its sighting line are disposed is horizontal or 
inclined—for example, by the rolling of the ship—according to 
in such a manner that it 
remains stationary relatively to the axial line of the gun trun- 





struction of machinery which can be worked by means of any 
combustible material and in which fluid under pressure is _ 
duced separately from the — of consumption, or ui 9 
which latter can be any motive power engine that is set in motion 
by the pressure fluid for working under a load.” An apparatus is 
described by means of which it is pro by the explosion of 
air and fuel dust in a eter-like device to force water into s 
v , from whence the water may be drawn to actuate 
machinery. The apparatus is designed to enable the com ble 
mixture, or the air mixed with the fuel dust to be put under con- 
siderable pressure before the combustible is fired, and to provide 
4 aes ” in the combustion chamber. (Accepted March 
12,1 


RAILWAYS AND TRAMWAYS. 


Dri pm. (71 igs.} - 12, ae This inven- 
ven e. 3.) February _ . 
tion provides an electrically-driven railway carriage adapted to be 
supported upon and guided by a five-rail track (with extra con- 
ductor rails), the five running rails being fixed upon a series 
of brackets along the centre of the track. A conductor rail is 


carried by insulators on each side of the five-rail system. The 





" 
Fig .i. afr 
a ~~ FESS 
- > >: — ery 
fe NZ ati 
f a eS 
a = 
si ——. . a o] dj Y 
iH : ' a 
I ‘ o \ } 4 
H Ss i 
| C . a é 
AN a > eee bs 
=) 

























































































[pe 








(3610.8.) 


greater part of the weight of the carriage is borne upon a le 
rail, the other four running rails ee for vertically 
ivoted wheels for keeping the carriage in an upright position. 
he carriage has two es, each with two weight-bearing wheels 
(one of these being a driving wheel) in line; the motors and the 
guiding and current-collecting wheels being attached to the under 
carriage part of the bogie. (Accepted March 26, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


157. T. J. Mor’ and J. T. Reagan, Ne rt, 
RE U.S.A. Torpedo-Boat. [13 Figs.) = 27, Po: —_ 


<a 

















Liquid under Pressure,” appears to relate to producing pressure 
upen liquid. It is stated that the “invention relates to the con- 





The torpedo-boat according to this invention is intended to be 
operated within a emall radius by a single navigator. Itis largely 
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of submarine type, and carries a Whitehead torpedo beneath 

it in an open cage, having attached apparatus for starting the 

See pedebosl abeliancsnty when the tonmede ie tos met 
pg orm: w e 

asa ite, or the 4 onl hen 


scp: in kane eataaell reamed 
enemy. e a 
gates cenvien for performing pied of the necessary control 
operations. (4 March 2%, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7698. H. Lindle Limited, Man- 
chester. Cen! an Governors. 
{5 Figs.) April 15, 1901.—A combined centrifugal and inertia 
governor according to this invention comprises a disc adapted to 
be rotated by the engine, a lever pivoted thereon carrying 








inertia weights and urged in one direction A an adjustable spring, 
an eccentric sheave or crank fixed on the pivot pin of the laver, 
and two tely directed arms pivoted on the disc, carrying 
centrifugal weights and linked to the arms of the inertia lever. 
(Accepted March 19, 1902.) 


10,395. A. W. Cooper and J. 8S. Greig, Dundee. 
Steam Boilers. (3 Figs.) May 20, 1901.—This invention 








relates to superheaters having depending double-legged bent 
tubes, and provides bent tubes and junction pipes with glands 
and sockets as illustrated. (Accepted March 19, 1902.) 


22,677. J. W. Graydon and L. H. Greig, London. 
Steam Turbines. [9 Figs.) December 12, 1900.—This steam 
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turbine it is stated comprises a ,» & number of vanes or 
projections arranged to form of and extending wholl: 
round the inner circumference of the , & shaft sup 

in bearings, and a number of vanes or projections to 
form rings on the shaft, the vanes in the and those on the 
shaft form’ a number of “cells or cham 5 os 
passages from one ring of vanes to the next ring of vanes.” 
(Accepted Mi 12, 1902.) 


12,085, F. St. Johann a/Saar, Germany. | horizon 
Pec bgp 5g Wat 


cylinders of which are liable to very fluctuations of , are 
ran + weed regulated only by throttling the admission of steam to 
the high-pressure cylinder. In many cases this simple method of 
regulation does not suffice, and thie invention provides other 
means for lating suvh engines. 


regu 
combined with the throttle valve of the high-preesure cylinder 


meet oo erg ear on the low-pressure cylinder, the arrange- 
ment being that by controlling the throttle valve on the 
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high-pressure cylinder the steam supply to the low-pressure 
cylinder is also controlled. (Accepted March 19, 1902.) 

M. Sonnabend and T. Marquart. Marine 
Boilers. (2 Figs.) February 12, 1902.—This invention relates 
to marine boilers provided with superheaters, and according 





(~684¢,) 


thereto a superheater is di within a combustion chamber 
‘* more or legs surrounded” by water. The superheater is placed 
preferably close to the rear wall in order that it may shield the 
wall and the stay-bolt heads. (Accepted March 19, 1902.) 


2074. H. McPhail Wakefield, Yorks. Super- 
heaters. [15 Figs.) January 25, 1902.—The superheater 
according to this invention isa separately-fired apparatus with 
superposed and parallel-coupled sets of parallel-coupled expansion- 




















free steam tubes, the sets being so constructed and sonanged that 

in size with facility. e sets 
of tubes may also be increased or diminished in number. (Accepted 
March 26, 1902.) 


Canal Locks. [4 Figs.) 
to diminish the amount of water 
necessary for each use of a ship-lock (or to provide a convenient 


method of working a power-operated ship-lift’ to this 
invention there le provided a canal section looked by aie inlet 





For this purpose there is | lock. 


lock as the water-level in the lock is respectively to be raised 
a by tite sage It would o that the power which 
m ap ie toon wou that necessary to a 
come the mechanical Fiction thereon, and the water friction 
in the connecting pipes, and that when power is directly 
— to the pontoon, water will be taken from or furnished to 
upper canal level equal to the displacement of the ship 


Fig. 
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lowered or raised. Presumably the frictional opposition to 
motion in the — will always be greater in amount than can 
be overcome any difference in the effective weight of the 
pontoon cau by variation in the amount thereof immersed, 
as it is stated in the specification that ‘‘if absolutely no external 
pressure acts upon the float from above or below, it will at once 
remain at rest in any position within the limite of its stroke,” 
(Accepted March 19, 1902.) 


6166. 8S. Chatw: : Wreusiey, Lancs. Safes and 
Strong Rooms. [2 3.) M 28, 1901.—The improve- 
ments comprised in this invention are intended to make safes 
produced in accordance therewith more difficult to open by 
means of either the chisel, drill, or blowpipe. The edge portion 
of the front wall is bent so as to form an inwardly-turned flange 
that surrounds the doorway, and is at right angles or nearly at 
right angles to the front wall, with which it is in one!piece ; and 
the front portion of the frame of the safe is secured to the 
inner of the two surfaces of the inwardly-turned flange by rivets 
whose outer ends are countersunk in the outer surface of 























the said flange so that the safe door can be closely shut, and 
will, when so shut, protect the rivets. The four sides of the safe 
are all one plate, formed with an inwardly-turned flange, round the 
back edge and within which the back plate is placed, and with 
a flange forming the front wall, which has all round it a further 
flange directed towards the interior of the safe and arranged to 
surround the door. A plate of refractory material wherein wire 
netting is embedded is placed between the two plates of the door, 
and the lock is also protected by a guard plate composed of two 
pate of metal with an interior filling of spiegeleisen. (Accepted 
arch 26, 1902.) 


6167. S. Chatwood, Worsley, Lancs. Locks for 
Safes. [6 Figs.) March 23, 1901.—A lock for a safe, according 
to this invention comprises a bolt mounted to turn about an axis 
lengthwise of the bolt, and which when the door is shut is 
parallel or approximately so to the juxtaposed sides of the door 
and doorway, and then by an ai r movement about its 
longitudinal axis can be caused to fasten the door. The bolt 
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may be pivoted in a | cavity or recess in the frame of the 
dow, and smechaaion is” provided whereby the said how = 
be turned into the jar positions corresponding respec’ = y 

“door secured” and * door not secured.” The lock, with the 
exception of the above-described bolt, is preferably conmrartet = 
a mortice lock, and is secured within a recess in or behi: e 
frame of the door. (Accepted March 26, 1902.) 





Coat on THE Paorrio Coast.—Of the Pacific Coast 
i ion, Washi ranks first as 
States of the American Mag or though in 1896 


ed that of Cali- 


fornia. The coal suppli 0 irc 

d, Australia, Ja and British 
ipod, Wels, Sees, Asa et lor 
425,000 tons of coal ; in 1890, 1,435,000 tons ; an in 1900, 





2,740,000 tons, 
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Electric Power Transmission: A Practical Treatise 
for Practical Men: By Louis Brit, Ph.D., Member 
‘Amer. Inst. Elec. Eng. Third edition; revised and 
enol : 1901. [New York: Electrical World and 
Engineer (Incorporated. )] : 

Ir evidence were wanted to show how far this 

country has fallen behind in the applications of 

electrical energy, it would be sufficient to turn to 
the pages of this volume. At the present moment 
we are only seeing the beginning of long-distance 
transmission of electrical power in Britain, but the 
author of this volume, writing in America, and 
primarily for American engineers—‘‘practical men,” 
as the title page has it—does not treat his subject 
as something quite new, but speaks from practical 
experience of it in actual working, and is able to 
illustrate his points by reference to numerous in- 
stallations which have now been at work for several 
years, transmitting very large quantities of energy 
over very long distances. In the last chapter 
in the book, that dealing with the present state 
of high-voltage transmission, a list is given of 

the American transmissions at or above 10,000 

volts. This is in three parts—United States, 

Canada, and Mexico—and the total number of 

installations is 90, of which 70 are in the States, 

12 in Canada, and 8 in Mexico. It is interesting 

also to note that of these transmission schemes, 

19 in the States, 4 in Canada, and 1 in Mexico are 

at or over 20,000 volts. Contrast with this the 

fact that the first company to undertake a trans- 
mission scheme of any size in England has only 
now put its first prospectus before the public. No 
good, however, is to be derived from looking re- 
gretfully to the past. Let us rather be thankful 
that a start has, at last, been made. There are 
signs, indeed, that the general introduction of 
power schemes throughout the country will be 
soon attempted, so that a new era has commenced. 

Such schemes, of course, will present many features 

of which our engineers have as yet had litile prac- 

tical experience, and to them the experience gained 

in America will be most useful. They will find a 

very full discussion of the subject in the volume 

now before us. For others, again, not so far 
advanced, who desire to understand the general 
characteristics of a power-transmission scheme, 
to grasp the theoretical principles on which the 
practical scheme is based, and to be able to 
take an intelligent part in its working, Dr. 

Bell’s work will prove an excellent text-book. 

The appearance of a new edition at this time is 

very opportune, so far as regards English readers, 

for the popular interest in the subject is greater 
than ever before. Of the great success which the 
book has already achieved, as shown by the demand 
for a third edition in 1901, when the first only 
appeared in 1897, we do not know how much is due 
to sales in England, but we feel quite sure that 
the present edition will, when known, find a large 
number of readers in this country. We propose 
therefore to notice shortly, not only the additions 

a in this reprint, but the general scheme of the 
ook. 

The opening chapter of the volume is devoted to 

& general discussion of the elementary principles 

underlying the generation of electrical energy, and 

we are especially pleased to find that the author 
has from the outset tried to get his readers to look 
upon electrical phenomena as having their origin in 
stresses in the ether. Some of the more advanced 
portions of the subject can only be properly under- 
stood by working at them in this light, and it is 
much better to apply the same theoretical considera- 

tions from the beginning, instead of making a 

sudden change after the student has advanced a 

certain length. When this introductory matter has 

been satisfactorily dealt with, the author passes to 
another chapter of a general kind, in which he puts 
before the reader the general conditions of power 
transmission. There is a useful review in this 
chapter of the different sources of energy in Nature, 
and of the possibilities of pressing any one of them 
into the service of mankind. This is followed by 
a descri tion of the various methods, other than 
electri » now in use for transmitting energy, com- 
paring the economy of each with that of electrical 
transmission. A table of comparative estimates of 
costs and operating expenses of each is given, from 
which it appears that, while electricity and com- 
pressed air are the only two systems practicable for 
genera] transmission of energy, the former is at 








once freer from limitations and cheaper in cost per 
horse-power transmitted. This clears the way for 
the more particular consideration of electric power 
transmission. 

As the system of transmission by continuous 
currents is not used for long distances, and is 
already well known, we need not say more of 
Chapter III., which deals with this subject, than 
that it gives a good description of the best modern 
practice, and is profusely illustrated with diagrams, 
which will be very useful to the reader. The next 
two chapters deal with alternating currents, the 
first being devoted to their general properties, and 
the second to their use in power transmission. 
Much praise is due to the author for the skill with 
which he has expounded the general theory of 
alternate currents without frightening the non- 
mathematical reader. For the perfect understand- 
ings of the details of that theory a knowledge of 
higher mathematics is essential, and it is often 
difficult for that very reason for one who has 
mastered the theory to explain, without the use 
of mathematics, even the broad principles. The 
author, however, writing for practical men, has 
succeeded in explaining clearly all that has a direct 
bearing on his subject in such a manner as can be 
understood by any intelligent reader who has but 
a moderate acquaintance with trigonometrical 
ratios. By mastering this chapter the student will 
know not only the effect of inductance and capacity 
in a circuit, but also why that effect is caused, and 
how to calculate it. The chapter on ‘‘ Power Trans- 
mission by Alternating Currents” explains the con- 
struction of the different kinds of generators for 
single and polyphase work, and their behaviour in 
practice ; the closing part of the chapter is devoted 
to transformers. 

In Chapter VI. we are transferred from the 
generating to the receiving end of the line and 
proceed to consider synchronous and induction 
motors. There is a very full explanation of the 
behaviour of synchronous motors, in which the 
author shows how such a motor under varying 
excitation is capable of increasing, diminishing, or 
annulling the inductance of the system with which 
it is connected, or may even produce a condenser- 
effect in causing the current to lead the impressed 
electromotive force. In dealing with the induction 
motor, Dr. Bell prefers to discuss it from the 
general standpoint, treating its principles as within 
the general theory of the electric motor, which 
applies both to the continuous and alternating 
current machine, rather than from the point: of 
view of the rotary pole action, which, in the 
author’s view, while affording a simpler theory 
mathematically, conceals the real kinship between 
the induction motor and other motors. An inte- 
resting feature of this and other chapters is that 
the author points out and discusses the occasional 
differences which exist between American and 
European practice on some points of design or 
construction—as, for example, where in the present 
chapter he states that in America the windings of 
induction motors are slotted, while in Europe the 
usual custom is to thread them through holes. The 
relative advantages of each method are explained, 
and it is shown in this instance, and in others 
elsewhere in the book, that the cause of the differ- 
ence in practice is to be found solely in the relative 
cost of labour in the two countries, labour rates in 
America making it necessary to minimise hand- 
work as much as possible. The closing sentences 
of this chapter have an amusing terseness which 
fixes them in the memory, £o that the advice they 
contain should be remembered by the student. 
They run thus: ‘‘ Avoid, when you can, apparatus 
of peculiar sizes and speeds ; remember that you are 
after results, not electrical curios. See to it that 
what is done is done thoroughly ; and for general 
guiding principles keep your voltage up and your 
inductance down, and watch the line.” The 
chapter on ‘‘ Current Reorganisers ” discusses very 
clearly the relative merits of the rotating commu- 
tator, the motor dynamo, and the rotary converter 
for current reorganisation in practice. American 
practice is now leaning towards the rotary converter, 
on account of its suitability for railway working, 
but the author gives a very impartial judgment 
on all three, laying bare their deficiencies in a very 
interesting manner. 

The three following chapters take us back once 
more to the generating station, and explain the 
intervening step between the natural energy of fuel 
or water and the electrical energy from the dynamo. 
They are entitled respectively ‘‘Engines and 


Boilers,” ‘‘ Water Wheels,” and ‘‘ Hydraulic De- 
velopment.” There is, of course, no attempt made 
to deal exhaustively with any one of these subjects, 
as each has to be confined to the space of some 30 
pages, but the important features and the most 
recent developments of each are sketched. In 
dealing with engines the author gives special notice 
to the steam turbine. Great emphasis is laid on 
the importance of careful study of the special re- 
quirements of any system before the engines are 
bought, as, according to the author, many blunders 
are made owing to undue haste in this matter. 
Where there are variable loads great astuteness is 
required in settling the question, and it is not safe 
to argue from experience based on other kinds of 
variable service. The chapter on ‘‘ Water- Wheels” 
gives the student sufficient knowledge of the three 
general classes of wheel described—pressure tur- 
bines, impulse turbines, and tangential impulse 
wheels—to appreciate the sphere of usefulness of 
each, and their conditions of economy under various 
circumstances. The excellent pho h in Plate 
10 of the water-spouts from open vertical standpipes 
(connected with the penstock near the water-wheel) 
when an electric 1 had been thrown off, serves 
to emphasise the author’s remarks on hydraulic 
inertia, and the consequent difficulty of hydraulic 
governing. The author’s remarks on hydraulic de- 
velopment not only treat of weirs and reservoirs 
and the theoretical horse-power to be derived from 
particular streams, but also deal with the economic 
aspects of the question, and, indeed, form a chapter 
which is very largely commercial. Nothing could 
be more practical than the author’s treatment of 
this subject. 

‘*The Organisation of a Power Station,” being a 
matter of the greatest importance, has a chapter 
specially devoted to it. The American practice 
is pretty generally to use water power, and hence 
steam power does not receive much notice in this 
chapter. Apart from this, however, the treatment 
of the subject is quite as useful for British as for 
American readers. It is interesting to note, in the 
light of British practice to-day, that the author 
considers that there is at present in America far 
too great a tendency to use direct-coupled units at 
any cost ; and he ‘gives instances which have come 
to his notice in which great loss of efficiency and 
increase of cost have thereby been incurred. 
Wheel or engine efficiency is sacrificed to the speed 
of the generator, or generator efficiency is sacri- 
ficed to the speed of the prime mover. The 
greater part of this chapter is devoted to illustra- 
tions of the best modern practice by descriptive 
reference to different American schemes. 

Chapters XII. and XIII., on ‘The Line” and 
‘*Line Construction” respectively, are not so 
applicable to English power schemes, for we have 
here the feature which is especially characteristic 
of electric power distribution in America—the 
overhead line. Whether overhead lines will ever 
become general in this country is a question not 
easy to answer. Efforts are being made in 
isolated cases to obtain permission for their use, 
and in one case, we believe, it has been granted ; 
but it is sometimes questioned whether the atmo- 
spheric conditions in this country are as suit- 
able as in America for transmitting power at 
high voltages by overhead wires. "The author 
devotes a couple of pages to the discussion of the 
question of underground or overhead construction 
of the line; and concludes that underground trans- 
mission lines should certainly be avoided until we 
have had long experience with high voltages over- 
head. Apart from the very difficult electrical pro- 
blems raised by the use of underground cables, the 
difficulties of insulation for very high voltages and 
the excessive cost make this method prohibitive ; 
so that in this country we cannot expect to use 
anything like the American voltages so long as over- 
head wires are forbidden. Even at 10,000 volts, 
for which cable insulation has been accomplished, 
the cost is exceedingly high. The practical diffi- 
culties of locating and repairing faults, and the 
electrical difficulties, all must be added, and make 
the problem of underground transmission very com- 
plex and very troublesome. But while there are 
these broad differences between the two methods 
of transmission, the same general principles under- 
lie both systems, so that a great deal of the 
author’s dissussion of the line problems is perfectly 
applicable to British practice. The effects of induc- 
tance and of resonance are considered at some 





length, and the = closes with a few practical 
examples of the calculation of the line required 
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for different given distances and loads. These 

should be exceedingly helpful to the practical man. 

The chapter on ‘‘ Line Construction ” is, of course, 

confined to overhead-wire problems, so we will not 

deal with it further here. It should, however, be 
read carefully by the student. 

There still remain four chapters, two of them 
appearing now for the first time, and all of them 
meriting very close study. The first of these is on 
‘*Centres of Distribution,” and deals with the 
problems which may have to be tackled by the 
engineer of the distributing station, such as the 
difficulties of regulation where distribution has to 
be made from a central station to several separate 
towns or districts having different requirements. 
We note that, in discussing the voltage of supply 
from sub-stations, the author goes against the 
present-day tendency, as common here as in 
America, to double the old customary lighting 
voltage and use lamps made for 200 to 250 volts. 
In London this system is now in very general use, 
but Dr. Bell argues that on grounds of policy and 
expediency these high-voltage lamps should not, 
until much more experience has been gathered, be 
used in connection with large transmission plants. 
They are poorer and more costly than those 
of 100 to 125 volts, and any trouble with 
the lamps would certainly be charged against the 
system. The next chapter, though occupying less 
than 20 pages, is one which will attract the atten- 
tion of the reader, as it deals with ‘‘ The Com- 
merciil Problem” of power distribution. Of 
course, estimates of costs are based on American 
prices and given in American money, so cannot be 
accepted at once for application to similar schemes 
bere ; but for those who are anxious to work out 
this interesting problem of securing the best 
economy, the corresponding data for English prac- 
tice may readily be obtained. The benefit derived 
from these pages is that they form a guide to all 
the factors which must be taken into consideration, 
some of which might readily be omitted by the 
inexperienced reader. It is one of the features of 
this book that, not only in this chapter, but 
throughout the whole volume, the author has con- 
stantly kept the commercial aspect of the question 
before the reader. Theoretical considerations are 
only of importance for his purposes if they can be 
put into practice so as to ba commercially profit- 
able, and for practical men this view is the 
correct one. 

The two remaining chapters are new. One is on 
the ‘* Measurement of Electrical Energy,” describ- 
ing the various ways employed of metering current 
or energy, and showing some of the instruments 
used for this purpose in practice. The concluding 
chapter is on ‘‘ The Present State of High-Voltage 
Transmission,” and reference has already been 
made to it in the opening sentences of this review. 
It is largely descriptive of the special features in 
the principal high-tension transmission schemes of 
America, and shows the remarkable progress that 
has been made in recent years in the use of high 

ressures. One scheme, the Jamestown Light and 

ower Company, California, uses pressure of 60,000 
volts on the line, which is 145 miles long. The 
same pressure is used on a line 140 miles long by 
the Bay Counties Power Company, Maryville, 
California. Of course, with such enormous pres- 
sures the question of insulation, even of overhead 
wires, becomes very difficult, and much of this 
chapter is devoted to descriptions of the devices 
employed for this purpose. 

From the above description, necessarily sketchy, 
of this volume, it will be seen that it presents a 
very complete discussion of the problem of electric- 
power transmission. The author writes in a clear 
and impressive manner, and has evidently taken 
great pains to make the difficulties of the subject 
as easy for the reader as possible. The book is 
well printed and beautifully illustrated, both by 
diagrams among the letterpress and by excellent 
plates. 
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THE APPLICATION OF OIL ENGINES 
TO LIGHT MARINE WORK. 
By Caprain C. C. Lonaringr, M.I. Mech. E., &c. 


1° Advantages and Defects of Oil Motors for 
Marine Work.—It seems probable that the large 
and increasing use of the oil motor for road loco- 
motion will be followed by its increased applica- 
tion to light marine work. As a propelling agent 
for launches, or as auxiliary power for somewhat 
heavier craft, the advantages of the oil engine are 
sufficiently obvious. It is compact, thus providing 
greater accommodation. It weighs little and stands 
low, thus securing stability and buoyancy, the com- 
fort and safety of which, in a seaway, have only to 
be experienced to be fully appreciated. Cleanli- 
ness of action also, readiness to start at any moment, 
and the little supervision required, and that not of 
the skilled nature needed by steam, are claims of 
the oil engine, which are sure to force it into 
favourable notice. It may be added that, with 
most ordinary precautions, the oil motor is safer 
than the steam engine. This is undoubtedly true. 
Even the ‘osrian motor, where electric ignition is 
used, is absolutely safe, and the most timid pas- 
senger may sit with a perfect sense of security 
= fire where this method of ignition is 

opted. 


In the past, carelessness in the use of ignition 
lamps, and defects in the motors themselves, gave 
a bad name to oil engines. But the source of 
danger has been removed, and the mechanical de- 
fects have been overcome, and these engines are 
now both safe and reliable. It must not, however, 


marine work has been removed. A great defect 
inherent to the majority of such motors, that of 
running only in one direction, still remains. To 
meet this difficulty a number of expedients have 
been devised, and merit consideration by those pro- 
posing to adopt oil as a motive power on the river 
or at sea. i 

2. Reversing Motors.—In a comparatively few 
cases the difficulty has been boldly grappled by 
designing motors to reverse and run in either direc- 
tion. This, in most cases, involves the duplication 
of valves and other complications. The facts, how- 
ever, that no reversing motor appears to make 
headway in the market, and that the best-known 
makers still adhere to motors running only in one 
direction, indicate that manufacturers consider the 
additional complications not worth the advantages 
gained, and that the same result is better attained 
by other expedients. Among these are : 

3. Reversing Gears.—These comprise methods by 
which a change in the direction of running is 
effected by a mechanism entirely within the hull. 
These methods may be classified as friction, counter- 
shaft, and tooth-wheel gears. 

A typical instance of the former is the system 
of friction wheels, for a long time adopted by the 


Co. | Daimler Motor Company, Limited, for their launch 


motors. Motion ahead was given by a friction 
cone engaging with the flywheel. To reverse, this 
cone was withdrawn, and a reverse driving-wheel 
was actuated by two side friction wheels pressed by 
a hand-lever against the engine flywheel. An 
illustration and description of the system may be 
seen in Patent No. 14,034, of 1886, by G. Daimler. 

For small powers this method is simple and 
fairly satisfactory. But, as the writer has ex- 
perienced, there is always risk of slip and failure to 
reverse at a critical moment. For engines of any- 
thing about 3 brake horse-power such a combina- 
tion of friction wheels is cumbersome and ill- 
adapted. 

Under friction may be included belt gear for 
reversing. This system, too well known to need 
description, was also employed by Daimler and 
others, but is now quite obsolete. 

As instance of methods of reversing by the use 
of a countershaft may be cited Patent No. 21,858, 
taken by Winckler in 1892. The propeller shaft is 
in line with the engine shaft, and, for forward run- 
ning, is driven from it through a clutch. For re- 
versing, a countershaft driven from the crankshaft 
through spur gearing drives the propeller shaft 
through friction gearing, which is thrown in and 
out of action’ by the same lever which actuates the 
clutch. 

To the simp!e reverse is sometimes added a 
variable speed gear, as in Messrs. Weyman, Hitch- 
cock, and Drake’s patent, No. 22,797, of 1892. 
More positive, and therefore more reliable, methods 
of reversing are supplied by the use of gear in 
place of friction wheels. The destruction of the 
teeth on intermeshing to reverse is prevented by 
interposing a spring clutch or twisting rope appli- 
ance, by which the shock is absorbed. This latter 
appliance has been employed by Mr. Hilliers, of 
Ramsey, for small petroleum launches. In 1892 
Mr. S. Griffin described in Patent No. 4208 a 
reversing gear with bevel train; but all gear- 
wheel reversing arrangements, where wheels are 
always in mesh, have the disadvantage of being 
noisy. 

For this reason the more suitable combinations 
are those in which the whole rotate solid when 
running ahead, the gear wheels acting only when 
the motor is reversed. A neat arrangement of 
this class has been lately patented by Mr. Craw- 
ford, of Coventry. It consists of friction cones 
combined with spur gearing. Primarily designed 
asa light car change-speed gear, it is stated to be 
equally adaptable to laaaok work. It is said to 
have been used on boats by Messrs. Simms, but 
the writer has no information as to actual working 
results. 

Another arrangement falling under the head of 
friction devices is that described in P. W. Willan’s 
patent, No. 3749, of 1888. On the engine shaft is 
an internally-geared wheel, which is in gear with 
a number of pinions or studs, carried by a disc 
mounted loosely on the propeller shaft. Into this 
disc fits a friction cone keyed to the shaft and 
capable of end motion. The engine shaft rotates 
the propeller shaft in the same direction as itself, 
when the vessel is going ahead, and thus the fric- 
tion cone is held in gear. To reverse the propellers 





be thought that every objection to their use for 


the disc is held by a brake strap, so that the shaft 
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is rotated in the reverse direction through the 
pinions. ; 3 

Messrs. Tolch, of Fulham, advertise a reversing 
gear in which the gear wheels are locked and 
revolve with the shaft as one whole when going 
ahead, and are in gear only when going astern. 
This is a commendable method, and for motors of 
high power there is no question that its use in one 
or other form is preferable to— 

4. Reversing Propellers.—For the small power 
motors used in launch work, by far the most 
popular method of stopping, going ahead or astern, 
is the reversing or feathering propeller. On account 
of its easy manipulation, the complete gradation of 
speed, and its absence of noise, it is deservedly a 
favourite device. The principal methods by which 
feathering is effected are: Crank or link motion, 
bevel or worm gear, rack and pinion, eccentric 
pins, sliding blocks, &c. 

For illustrations and descriptions of these various 
methods, the reader is referred to the following 
patents : 

Crank or Link Motion.— Patents : 8493, Bells, R. 
T., 1885; 13,848, Belle, R. T., 1885; 18,713, 
Daeve], C. C., 1888; 4342, Marque, A., 1889 ; 
17,566, McGlasson, R., 1890 ; 3154, Macgowan, W., 
1891 ; 4781, Grafton, H., 1892; 18,884, Thomp- 
son, W. P., 1893 ; 20,776, Lindop, L. W., 1893; 
4739, Redfern, G. F., 1894; 4720, Meissner, C. 
A. F., 1896. 

Berl or Worm Gear.—Patents : 5208, Bells, R. 
T., and Thompson, W. P., 1886; Macgowan, W., 


TABLE SH)WING THE DIMENSIONS AND WEIGHTS OF Various Maring O11 Morors. 








oil consumption could be detected, over a measured 
distance, with an idle propeller free to revolve, or 
with the propeller removed. The writer feels some- 
wat sceptical as to the absence of lors of power 
due to the obstruction of the blades, and the rota- 
tion of the idle propeller with its length of sleeve 
or shaft. 

6. Range of Horse-Power in Marine Motors.— 
One of the most significant signs of manufacturers’ 
belief in the future of marine oil engines is the 
wide range of horse-power for which they now 
design motors. The Daimler Motor Company, 
Limited, of London and Coventry, advertise petrol 
marine motors ranging from 3 to 60 brake horse- 
power; Messrs. Tolch, of Fulham, also offer 
marine motors from 1 to 60 horse-powor ; while 
the Griffin Engineering Company, Limited, are 
prepared to supply marine oil motors up to 100 
effective horse-power. Among the users of the 
more powerful motors are yacht-owners seeking 
auxiliary power, and sailing trawlers suffering in 
competition with steam trawlers. Among the 
latest additions to the users of marine oil motors 
is the War Office, for which a powerful petrol- 
driven launch has been. lately constructed by the 
Daimler Motor Company, Limited. 

7. Dimensions and Weights of Marine Motors.— 
For purposes of comparison, and for the use of the 
reader, the following Table, giving dimensions and 
weights of some of the various marine oil motors 
now on the market, has been compiled by the 
writer : 











| | F ’ f * | 
BRAKE | OVER ALL DiMBNSIONS | ea ey pe 
pmess | M- KERB. - ST Weight. of of Revolu-| Oil Used. 
-OWER, | | 
| | Length. | Width. | He'git Oylinders.| tions. 
ft. in. ft. in. ft. in. | cwt. qr. Ib. 
3 | Daimler MotcrCompany .. 2% ee 2 4 1 oil 2 750 Petrol. 
3 Messre. Tolch and Co. és oe eS oa ee 920 1 350 Kerosene. 
5 Griffin Engineering Compar y 8 9 2 8 | 4 0 15 0 0 2 a Re 
6 | Daimler Motor Company .. : » a ae fai es Deh gs oe 2 750 Petrol. 
6 | Messrs. Tolch and Co. 3 8 1l , or 8 8 13 2 0 2 350 Kerosene, 
8 | Daimler MotorCompany .. is et ie (eee ete pees 2 750 Petrol. 
8 | Messrs. TolchandCo.  .. 4 1 2 4 a o- | O28 2 820 | Kerosene. 
8 Griffin Engineering Company : 2 10 oe aoe ee POR ae re HS 
10 | Daimler Motor Company .. ; ae 1 6 2 8 224; 2 750 Petrol. 
10 Messrs. Tolchand Co. ... ° 4 4 2 7 4 65.; 220 2 290 Kerosene. 
10 =| Griffin Engineering Company . 4 6 ae 6 2 27 0 0 2 B a 
20 Daimler Motor Company .. 2 10 ee 2% 4012 4 750 Petrol. 
25 Messrs. Tolch and Co. ais 5 8 eh ae ae. 52 0 0 g 250 Kerosene. 
25 | Griffin Engineering Company 5 8 : 3 J 6 10 45 0 0 2 - ° 
30 Messrs. Tolch andCo._ .. ‘ | 5 8 3 il | 6 10 63 0 0 2 240 pe 
82 | Griffin Engineering Company .. | 6 0 4 3 6 10 55 0 0 |, 2 on “H 
85 Daimler Motor Company... || 3 10 2 0 | 3 0 5 0 0 4 750 | Petrcl. 





1887 ; 13,082, Steves, W. J, and Hill, A. J., 
1887 ; 10,256, McIntyre, H., 1893 ; 8673, Thomp- 
son, W. P., 1896. 

Rack and Pinion. — Patents: 4168, Spanoghe, 
J. E., 1890 ; 20,194, Stephens, J., 1892, 

Kecentric Pins, Sliding Blocks, &c.—Patents: 
18,831, Johnson, J. Y., 1888; 2267, Weihe, M., 
1892 ; 5729, Priestman, W. D., Priestman, S., and 
Nicholson, J., 1892 ; 12,385, Otte, F., 1893. 

Although reversing gears and feathering pro- 
pellers are the more usual methods by which the 
non-reversibility of marine oil motors is remedied, 
there is still another system, termed— 

5. Bi-Unial Propellers.—This device consists of 
two ordinary screw propellers of right and left- 
handed pitch respectively, the forward propeller 
being mounted on the end of a hollow shaft, 
which extends into the interior of the boat. Through 
this hollow shaft a second shaft passes, on the end 
of which is mounted: the backward propeller. 
Both propellers are thus free to revolve indepen- 
dently of each other. The propeller shafts may be 
driven either by bevel gearing, as in the Patent 
17,012, 1891, of Messrs. Boisset and Mercier, or 
by a clutch, as in Patent 19,162 of 1893, by S. 
Griffin. 

In the bi-unial propeller now sold by the Griffin 
Engineering Company, Limited, a double friction 
clutch attached to the engine shaft, and actuated 
by a hand lever, is connected with the end of these 
shafts in the interior of the boat, the arrangement 
being such that either of the propellers may be 
engaged with the engine, or both may be simul- 
taneously disengaged. It will thus be seen that 
by a motion of the hand lever, the whole operation 
of starting, stopping, or reversing the boat are 
effected without stopping or reversing any part of 
the driving mechanism ; and owing to the absence 
of tooth gearing or racks, the action is noiseless 
and freefrom jerk or shock. It is stated that, from 
experiments made, no difference either in speed or 





The above Table is sufficient to show that, power 
for power, the Daimler petrol engine, in compact- 
ness and lightness, stands far in advance of the 
kerosene engines. As. an almost necessary conse- 
quence, the petrol motor is also in first cost lower 
than the others. As regards running costs, the 
motors are probably Bo. on a par, for, although 
petrol is dearer than kerosene, the heavy-oil engine 
involves more deadweight, decreases the boat's 
carrying capacity, and is likely to cost more in 
lubrication. 

Petrol and Kerosene.—Under the head of com- 
fort and safety, the writer favours petrol. Unlike 
kerosene, petrol does not leave grease where it is 
spilt. It evaporates so quickly that the substance 
it touches does not remain inflammable, as is the 
case with the heavier oil. When kept in common 
receptacles, it is safer than kerosene, because the 
vapour in the can is too rich to easily explode, 
which is not always true of the vapour in a vessel 
with kerosene ; lastly, petrol will burn a consider- 
able time before it does more than char the sub- 
stance on which it is lighted. For this reason, and 
especially where electric ignition is used, the 
yachtsman and the seaman may rest assured that, 
where the most ordinary precautions are followed, 
there is no risk of fire due to the use of petrol. 





THE MODERNISATION OF THE 
COVENT GARDEN OPERA HOUSE, 
LONDON. 

THE vicissitudes of the Royal Italian Opera House, 

Covent Garden, since it .was burnt down in 1856 

and re-built in 1858, have been many, for this 

building has been utilised for several purposes 
during the last forty-five years. 

It was not until the later years of Sir Augustus 
Harris’s career that, with the aid of certain social 
influence, the original purpose of the house— 
namely, that of a first-class opera house with a 


regular subscription list—could be fulfilled; and 
even then, owing to the relative positions of the 
ground landlord, the landlord, and the lessee, as 
well as many other curious circumstances, the diffi- 
culties of conducting the establishment on really 
high-class lines were very great. 

With the death of Sir Augustus Harris a syndi- 
cate of financial magnates and members of the 
aristocracy leased the house from a Mr. Faber, 
whose ground Jandlord was the Duke of Bedford, 
and, with the aid of Mr. Maurice Grau as manager, 
the opera season found a continuation. 

The terms of the holding by the syndicate were 
such as to preclude any true development, and it 
was then that Mr. H. V. Higgins, a former officer 
in the Guards, and later a solicitor by profession, 
who had been the prime mover of the syndicate, 
and had previously acted as one of Sir Augustus 
Harris’s advisers, wisely determined to develop this 
syndicate on a larger scale by increasing its capital 
and buying up the Bedford Estate lease, with ap- 
proximately a remainder of some furty years to 
run. The financial arrangements made under 
Mr. Higgins’s directions were eminently practical, 
and conspicuous for the celerity with which they 
were carried through ; and with the completion of 
this deal, the Metropolis, the first time for half a 
century, could actually boast of an opera house 
which, although not, like those in Continental coun- 
tries, enjoying the advantages of a State subsidy 
and State aid, was owned by a financial corporation 
whose aim was not solely the making of profits ; 
but who, whilst placing the enterprise on a 
thoroughly sound financial basis, would be satisfied 
as long as good work was done and a nominal 
interest earned on the money involved. This 
syndicate (the Grand Opera Syndicate, Limited) 
counts among its shareholders some of the most 
influential members of the community. 

It may seem curious to touch, even to this extent, 
on these questions in an engineering journal ; but 
the constitution of our Opera House can alone 
explain the history of the recent re-modelling of a 
building which had been preceded by co many 
years of structural and decorative decay. 

The Grand Opera Syndicate, Limited, took 
possession of the Opera House early in 1899. The 
directorate comprised Lord de Grey (now Trea- 
surer of the Queen’s Household), and the aforesaid 
Mr. Higgins, assisted by Mr. Forsyth as secretary, 
and Mr. Edwin O. Sachs as architect and technical 
adviser. The very first duty of the directors on 
taking over the property was to promulgate a plan 
of campaign for the modernising of the enormous 
structure, which in no way fulfilled the present-day 
requirements as to comfort, decoration, general 
facilities, and mechanical contrivances. 

Mr. Sachs was called upon to prepare a suitable 
scheme, to be spread over a number of years, whilst 
certain work, already initiated bythe previous owner, 
Mr. Faber, had to be adapted to this echeme and 
immediately completed. This scheme, which we 
understand Mr. Sachs prepared primarily under 
the direction of Mr. Higgins, was certainly a far- 
reaching one, and even considered too extensive ; 
but finally it was not only adopted, but practically 
acted upon in its entirety. 

The directors wisely surrounded themselves with 
a new staff of intelligent officials, so that besides 
Mr, Forsyth, as secretary and business manager, 
the staff now includes Mr. Neilson as stage 
manager, Mr. Affleck as machinist, Mr. ‘Crawshaw 
as electrician, Mr. Bruce Smith as scene-painter, 
and Mr. Comelli as dress artist—an ensemble of 
creative skill which it would be difficult to rival. 
A very large — of the old stage hands and 
carpenters have had to make room for new men ; 
cleanliness became the order of the day ; and any 
one who knewthe house of three years ago cannot fa)! 
to be struck by the entirely different feeling that 
now prevails in every department. In fact, with 
the —— night of the Coronation opera season 
on Thursday, the 8th inst., the directors of the 
syndicate were able to congratulate themselves 
on. the completion of a mcst arduous task of 
modernisation carried out under the most peculiar 
difficulties, Even. the architect, Mr. Sachs, must 
have been satisfied with the realisation of one of 
his pet schemes—a modernised house—the neces- 
sity of which he had so often urged ; whilst the 
stage manager and machinist must have been proud 
of the facilities so liberally put at»their di 1. 

We have from time to time referred to different 
sections of the work executed at Oovent: Garden 





Opera House, and last year in perticular we dealt 
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CUTTING MACHINERY FOR SUCTION DREDGER. 
DESIGNED BY MR. GEORGE HIGGINS, M. INST. C.E., MELBOURNE. 
(For Description, see Page 676.) 
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DETAILS OF CUTTING MACHINERY FOR SUCTION DREDGER. 
DESIGNED BY MR, GEORGE HIGGINS, M. INST. C.E., MELBOURNE. 
(For Description, see Page 676.) 
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with the newmachinery on the stage, giving 

full-plate illustrations, and numerous photographs 
and diagrams. (See ENcrvgeRinc, vol. lIxxi., 
pages 636, 659, and 724.) But the mechanical work 
as such, of course, only forms an important part 
of the modernisation scheme, and we would hence 
take this opportunity of recapitulating, as far as we 
are able to ascertain, what has actually been done 
during the tenancy of the new owners in question, 
and to comment on some of the points not yet dealt 
with seriatim. The time involved—1899 to 1902 
—was divided into three periods: the first of 
these reached from January, 1899, to July, 1900, 
the second to July, 1901, and the third to the 
opening night, two weeks since. 

During the first period it would seem that the 
essential re-modelling of the directing point for the 
establishment was thought of, and the office accom- 
modation at the corner of Bow-street and Floral- 
street rearranged and brought into line with modern 
requirements, with the result that the management 
have now at their service a fully ere directo- 
rate and secretarial office of which they need not be 
ashamed. In point of location this office is parti- 
cularly convenient, being well placed in relation to 
the many staircases, and, of course, thoroughly con- 
nected on an elaborate system of public and pri- 
vate telephones, speaking tubes, and bells. Every 
part of the house, asa matter of fact, is now in close 
touch with the secretary's room. The secretary's 
room, again, is in direct communication with the 
box-office and the outer world, and among many 
private telephones that enter this building are 
many library wires to the box-office, and not the 
least important is a private telephone to the nearest 
fire-station. 

Further, during the firat period the sanitary 
arrangements were thoroughly overhauled and the 
unsavoury smells of a former epoch done away 
with. The appliances do not call for comment, 
but in connection with the sanitary improvements 
s everal electric fans are being used with good effect. 

The principal engineering feat of this period was 
the fall equipment of the stage with an up-to date 
electric lighting system, the ideas of which had 
been already promulgated under the former owners, 
and contracted for and executed under the super- 
vision of Mr. Wingfield Bowles, an electrician parti- 
cularly versed in theatre requirements. By this 
system of electric lighting the old gas appliances on 
the stage were superseded, and what was once a 
source of constant anxiety has been entirely re- 
moved. We have not been able to arrive at the 
total number of lights provided on the stage and 
in the various parts behind the curtain, but we find 
the main switchboard has to carry heavy supplies, 
the change-over switches alone carrying 1000 
amperes. Among the main features of the light- 
ing system, however, are the application of 
four distinct colours—namely, white, red, blue, 
and orange—for obtaining stage effects. Another 
point is that the whole of the switchboard 
arrangements are placed in a fireproof chamber 
below the level of the stage, with a look- 
out hole not unsimilar to what is being used on 
submarines. Next, the whole of the stage is 
wired on two distinct circuits, so that at any one 
time, one source of supply failing, there is always a 
second supply by which the lighting arrangements 
can be carried on. Among the larger appliances in 
this lighting system there are no less than six 60-ft. 
electric battens, each containing 220 16 candle- 
power lamps, of which 80 are white, 40 orange, 50 
red, and 50 blue. The battens are controlled by 
28 regulators with liquid resistances, so that the 
intensity of light can be easily regulated. Another 
set of important appliances are the vertical wing- 
lights, each containing 75 lamps of 16 candle- 
power, of which 30 are white lights, while 15 each 
are red, blue, and ora: These are supported 
by the wing-ladders which we danaihol when 
speaking of the machinery last year. Further, the 
float, which plays an ee ee is a sunk one, 
containing 50 white lamps of 32 candle-power in a 
back row, 50 auxiliary lamps, white, of 16 candle- 
power, and 50 lamps each, red, blue, and orange, of 
16 candle-power, making together 250 lamps in 
all. The light is provided by the Charing Cross 
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Company from two distinct stations. It would lead 
too far to speak of the various minor appliances on 
the stage, such as search-lights, flash-lights, short 
lengths and the like, or to extend our description 
of the appliances used throughout, beyond saying 
that they are very serviceable, and in many cases 
of the ship bu!khead typo. 








To the first period of the syndicate’s work should 
also be added the installation of the principal mains 
and switchboards for the electric lighting in the 
front of the house, which illuminant was immedi- 
ately applied to the big saloons on the first tier, if 
we are rightly informed, but not further developed 
at the time. 

Turning now to the second period, we find that 
it comprised mainly the entire reconstruction of the 
stage, including the raising of the roof, the entire 
equipment of the stage with new machinery, new 
flooring, &c., and we would here refer the reader 
to our issues of May 24 and June 7, 1901, where we 
have dealt fully with the appliances designed by 
Mr. Sachs. The extent of this section of the 
work was very considerable. 

To the same period belongs the entire remodel- 
ling of the scene-store, the working offices at the 
back of the house, the wardrobe and minor stores, 
the provision of lifts to the two working staircases, 
and the like. Of improvements of a mechanical 
character, there was, further, the installation of a 
system of steam effects for the stage worked with 
the aid of a small steam boiler = over the stage 
porch in Floral-street. The lifts in the staircases 
which go up the centre well in each staircase are, 
by the bye, of the usual hydraulic type. In con- 
nection with the new scene-store, an appliance of 
some interest was fitted in the form of an electrical 
hoist. This hoist was fitted to the back of the 
stage, and with its aid long scenery ‘‘ cloths” in 
60-ft. lengths are hoisted in bundles from the 
scenery cellars below, up to, or above, stage level. A 
section of this new scene-cellar with its racks is given 
on page 725 of our seventy-first volume. The hoist 
itself is in the form of a triple-windlass gear worked 
by a wormwheel on to a shaft, at the end of which 
is amotor. The maximum weight of the scenery 
is 15 cwt., and this is to be raised or lowered at the 
rate of 50 ft. to 100 ft. per minute; the motor 
is supplied from 100-volt mains. The whole of the 
apparatus is placed some 30 ft. above stage level on 
the prompt side, in aniche, so that a view can be 
obtained down into the cellar-traps. 

Another most important appliance that we have 
not yet had occasion to take notice of, in connection 
with the syndicate’s second period of work, is the 
enormous asbestos curtain which has been provided 
between auditorium and stage, and which is con- 
structed on the Merryweather pattern. The total 
area of the screen covered with asbestos is 3286 
square feet. The total weight of the ironwork is 
about 7 tons, and the counterbalance weighs about 
24 tons. The raising and lowering ‘‘ crab” is 
specially designed, with two drums—one larger than 
+ other. The hoisting wire of the curtain is 
fixed to the larger drum, and the wires for the 
automatic stopping gear on to the other side; the 
wires are so arranged that when the curtain is 
coming down the wire to the stopping gear is being 
wound up. A catch is attached to this wire which 
raises the piston of the buffer, so that after the 
curtain has descended about 15 ft. the automatic 
stopping gear comes into use and regulates the fall 
on to the stage. The stopping gear consists of a 
brass tube closed at the upper end, with a very 
small hole at the top, and a piston-rod with leather 
buckets attached, all on suitable guides, and the 
whole forming an air cushion. The curtain can be 
‘* dropped ” either from the P. side of the stage or 
from the stage-door keeper’s room. 

As far as the public were concerned, the altera- 
tions during the second period comprised the re- 
arrangement of the stalls, with new exits, and the 
provision of a special stall corridor created out of 
certain waste space below the corridor of the 
‘*pit” tier boxes ; and this alteration should, we 
think, give the auditorium additional seating 
accommodation in the form of two new boxes and 
a certain number of additional stalls. This extra 
accommodation should also afford an addition to 
the revenue account of the syndicate, equal to a 
considerable amount of the interest they desire on 
the money expended. 

The exit to Floral-street for the ‘‘ pit” and 
first-tier box-holders was remodelled and re- 
modernised. New entrances were also cut into the 
Bow-street portico, and thereby the whole of the 
carriage arrangements greatly improved, inasmuch 
as two lines of traffic (one of cabs and one of 
carriages) can now ‘‘ put down ” and ‘‘take up” 
simultaneously. The time occupied in filling 
= emptying the theatre is hence materially 


uced. 
The third and last period of the past winter has 





been primarily a decorative period, with the excep- 
tion that a warming and ventilating scheme was 
applied, a matter of which the theatre was much in 
need, By adopting the plenum system, and doing 
away with the large chandelier, which acted as an 
outlet in former years, the condition of the house 
will be much improved as regards temperature and 
draughts, although up to the present the appa- 
ratus does not seem to have worked quite satis- 
factorily. Among the new features of the last 
period was the completion of the lighting scheme 
in the front of the house. The principal corridors 
are now electrically lighted. Gas has almost been 
done away with. The gas chandelier has been re- 
placed by a number of pendant: electric lights, 
which are very effective. They are run in two 
circuits, planned in the form of two rings. The 
other improvements of the period are not such as 
to interest this journal, as they refer solely to 
decorations and upholstery. The foregoing par- 
ticulars present a picture of the work done, as we 
have said, in the three years 1899 to 1902, in 
time for the opening of the current Coronation 
season. It would not be out of place to again em- 
phasise that the work had to be done under con- 
siderable difficulties, and that among the special 
problems which had to be surmounted by the 
directorate, and their technical adviser, Mr. Sachs, 
was the very responsible one of the ‘‘ sighting” 
of the auditorium, which was naturally changed 
by the installation of the flat stage. Another 
problem was the effect upon the acoustics of the 
introduction of so much steel construction. The 
‘‘sighting” question was overcome by lowering 
the stage level bodily, the acoustical one by avoid- 
ing exaggeration in the application of iron—i.ec., by 
using wood surfaces wherever applicable. Lastly, 
there was the very dangerous problem of the 
‘* gutting” of the entire stage, with its span 70 ft. 
by 90 ft., and a height of nearly 100 ft., an opera- 
tion which had to be sccmiatibed at short notice 
without closing the theatre for an opera season; 
and it is, perhaps, upon the arrangement of the 
time-table for the latter problem, as much as any- 
thing, on which the directors may justly congratu- 
late themselves on their success. 

With the new arrangements there should cer- 
tainly be a material diminution of fire risk, 
seeing the superior construction, equipment, and 
lighting of the stage, and the eminently safe new 
storage arrangements. The stage is also now 
divided from the auditorium by a fire-resisting 
curtain, and has a glazed roof in accordance with 
the most recent of theories. The occupants of the 
stalls and boxes have far better exit facilities, and 
it apparently only remains to afford the occupants 
of the two galleries better means of exit to reason- 
ably comply with modern necessities. 

In conclusion, we would say that we are glad 
that our many references to questions of modern 
stage mechanism and theatre improvements should 
have borne fruit, and that the example should 
have been at last set for the equipment of our 
theatres on ascale and in a manner more in accord- 
ance with the mechanical and scientific knowledge 
of the age. The engineering world will certainly 
much appreciate the progressive spirit shown by 
the prime mover of the Opera Syndicate—Mr. H. 
V. Higgins—and his collaborators, whose wishes 
— seen interpretation by the efforts of Mr. 

achs, 





RECOVERED RUBBER. 

Baier reference was made a short time since in 
these columns to the establishment in this country 
of a recovered-rubber factory, financed by American 
capital, and to be conducted on American prin- 
ciples. The subject being one on which but little, 
and that of a superficial character, has appeared in 
the technical press, it is desirable to elaborate our 
former reference. It may be presumed that only 
a small portion of our readers are quite conversant 
with the inner meaning of such expressions as 
‘recovered rubber,” ‘‘rubber shoddy,” ‘‘ Pongo 
rubber,” and so on. It may therefore be said, by 
way of initial explanation, that the names just given, 
and one or two others which it hardly seems neces- 
sary to enumerate, one and all refer to products 
prepared either by chemical or physical treat- 
ment from old rubber goods, and, it may be 
added, almost entirely from old vulcanised rubber. 
The great problem of the rubber trade is the 
devulcanisation of old or scrap rubber, so as to 
render it again capable of affording a solution in 
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naphtha. This problem has existed since the 
inception of the vulcanised rubber industry. 
Partial success has been obtained ; but it cannot 
be seriously contended, we imagine, by the manu- 
facturers of the various brands of recovered rubber, 
that anything like the desired finality has been 
attained with respect to the ‘‘ recovery” of vulca- 
nised waste, using the term as synonymous with 
devulcanisation. 

The principal raw material of the American manu- 
facture is the discarded golosh—an article which is 
manufactured and utilised to a much greater extent 
in the States than is the case in this country. 
What would with us be considered fabulous quan- 
tities of these goloshes are turned out weekly, and 
the collection of the worn ones is carried on as a 
regular industry, with its accompanying market 
quotations. Of course, there is a large leakage, 
so to speak, as it is not to be expected that every 
pair can come under the eye of the collector, 
systematically though he may work; all the 
same, the number of shoes recovered is much 
larger in America than in other countries where 
their use is at all general; and compared with 
other old rubber stock which ultimately finds 
its way back to the factory, the golosh certainly 
heads the list. The recovered-rubber industry 
having of late extended from America practically 
over all Europe, the collection of old stock has 
become an industry of considerable dimensions in 
Europe. Russia and Germany have followed the 
American lead both in collecting the various 
qualities and kinds of waste rubber systematically, 
and in working them up for new applications. It 
does not seem at all clear how the various firms which 
have lately entered the business are to obtain the 
necessary amount of material to keep them in full 
work ; and if no tightness in this direction has as 
yet been experienced, we cannot help foreshadow- 
ing it. 

"To speak now of the actual manufacture, the 
methods adopted may be conveniently classified as 
mechanical and chemical. In the former case the 
old rubber is ground on rollers to a fine powder, 
which, after being run over magnets to extract bits 
of iron, is subjected to a current of air, whereby 
textile fibres are removed. The rubber is then 
heated in stoves up to a high temperature, with or 
without the addition of petroleum oil, by which 
treatment it becomes to a certain extent de- 
vulcanised, and capable of being rolled into homo- 
geneous sheets. Se the chemical processes the 
fibre is destroyed by means of acid, though loss of 
material results owing to the solubility in the acid 
bath of many of the chemicals used in compounding 
rubber. More especially is this process adopted 
in the case of old rubber garments and workshop 
cuttings, where the proportion of textile material 
to rubber is much higher than in the case of many 
other goods. It is said that the number of patents 
taken out in connection with the employment 
of acids and alkalies in the recovery of rubber 
amounts to over fifty, very many of which 
came up for review in a long protracted law- 
suit which took place a few years ago in America. 
At the present day sulphuric and hydrochloric 
acid baths alone come into practical consideration 
in connection with the recovery of rubber, and the 
use of these is free from patent rights. 

The process of devulcanisation is not by any 
means confined to firms who make it their regular 
business, but is largely carried out by our water- 
proofers at their own works. The plant required 
is neither large nor expensive; indeed, it is difficult 
to think of another chemical process of equal sim- 
plicity, or requiring less expert attention in order to 
obtain the required result; that is, we mean the 
ordinary result. Of course, as we have already 
hinted, there is ample room for scientific research 
in the direction of making a product worth con- 
siderably more than the few pence per pound 
which is all the recovered material is worth when 
it enters afresh into the composition of rubber 
goods. A difficulty about the process, especially in 
some localities, is the disposal of the waste acid 
liquors, Sufficiently diluted, they may pass un- 
heeded into sewers or open waterways, or recourse 
may be had to neutralisation with lime, though this 
latter expedient by no means does away with the 
whole difficulty. 

In addition to the dirty acid liquor from the 
treatment tanks a considerable amount of dirty 
water results from the subsequent washing of the 
rags on iron rollers, whereby the rotted textile is 
removed, this thorough washing being necessitated 





not only on account of the admixed fibre, but also 
to insure the freedom of the product from any 
traces of acid. That this acid-recovery process is 
carried on profitably may be considered proved by 
the regular demand there is for the rags by dealers. 
These rags, both cotton and woollen, are lumped 
together, and fetch from 14s. to 18s. per hundred- 
weight. As by the ordinary method of treatment the 
texture is destroyed, there is no attempt made to sort 
out and sell separately the more valuable woollen 
rags from among the cottons and unions with which 
they are usually lumped. Of course, if the proposal 
which has been made in certain quarters to remove 
the rubber without destroying the cloth were 
carried into effect, it would become almost a matter 
of necessity to make this differentiation, because 
the market price of the recovered woollen rags 
would differ so widely from that of cotton. We 
understand that processes for recovering both the 
rubber and the textile fabric have been carried on in 
an experimental — in years gone by, the attempt 
arising from the undoubted profit which must ensue 
if the matter can be successfully accomplished. It 
appears, however, that the working expenses and 
one or two other important details contributed to 
make the expected success into a failure; and 
although subsequent efforts have been put forward 
on improved lines to effect the same end, we are 
not in a position to testify to any positive advance- 
ment. it is probable that a difficulty would be 
experienced in obtaining a sufficient quantity of 
pure woollen rags if it was sought to carry out the 
recovery process an a large scale, because, for one 
reason or another into which we cannot stop to 
inquire, the heavy woollen macintosh has suffered 
a relapse in popular favour. Great progress has 
been made in late years in the utilisation of what is 
known as “‘old insertion ”—that is, hose-pipes, and 
so on, which contain a large proportion of canvas 
intimately blended with the rubber. The result- 
ing product is not of a high quality; indeed, 
this could hardly be, seeing the usually decayed 
state of the old rubber, but still it finds a 
market at a price which returns a profit to 
those who exploit it, and the fact is one that 
seems to deserve notice at our hands as indicat- 
ing an advance. Of unvulcanised scrap rubber 
there is but a comparatively small quantity to be 
obtained, though of course reclaimed rubber of this 
description is of much higher value in the eye of 
the rubber manufacturer than is the ordinary vul- 
canised product. The source from which the bulk 
of this is obtained is old card-clothing—that is, the 
rubber-faced textile material used in cotton-spin- 
ning mills. In some cases certainly the rubber is 
vulcanised, but this is by no means universal, and 
an English rubber-recovery firm draw the bulk of 
their rubber for one of their special products from 
the card-clothing source. It may be taken that 
the fact of old rubber having a value of a sort is 
now generally recognised, as large users of rubber, 
such as our Government departments and the rail- 
way companies, are now accustomed to dispose of 
their old material by tender or auction. 

To the tyro in these matters the purchase of 
such material cannot be recommended as likely to 

rove a profitable investment, because the pitfalls 
into which the non-expert in such dealings may fall 
are both numerous and varied. Of course, the 
skilful buyer is safe ; but the competition of late 
years must have had its inevitable result in 
diminishing profits, and though definite expres- 
sions of opinion are not readily obtainable from 
old-established firms in this country on the point, 
it is clear that some degree of apprehension is 
felt as to the effect of the recent American 
invasion. There is, however, a tendency among 
rubber manufacturers to use this recovered rubber 
to an increased extent, in place of the oxidised 
oil products which have now, for so long, been 
utilised as a cheapening material. Those whose 
opinion may be expected to carry weight are 
in favour of this move—that is, in the case of 
cheap goods. For really good qualities we fancy 
that no one outside the ranks of shareholders 
in recovered-rubber factories would pretend that 
old material can successfully take the place of new 
sound rubber, where the attributes of tensile 
strength and durability are of supreme importance. 
Still there exists, and in all probability will continue 
to exist, a large demand for rubber goods of low 
price, and in order to meet this upon their 
resources the rubber manufacturers will, to judge 
by portents, have increasing recourse to the use of 
recovered material. The expectations then of those 





who have recently gone into the manufacture may , 


be fully realised after all, as far as profits are con- 
cerned, despite the increased competition compared 
with former periods. The material which we are 
discussing is, as will be gathered from what has 
gone before, by no means of one quality or compo- 
sition, and even that which is sold under some defi- 
nite name or mark may vary considerably in its 
constituents from time to time. This involves the 
buyer in some difficulty, as it is not customary to 
buy and sell on analysis. As an example of the 
heterogeneous nature of reclaimed rubber, the 
following analysis, by Henriques, of a New York 
product may be given. 


Specific gravity... iia Pare = 

Oxide of lead $8 a ... 1287 per cent. 
Sulphate of lime ... an tea 
Carbonate of lime ... és Seo OR a 
Oxide of iron sae ue * ee 
Silica ... ns wa ‘he epee) ee 
Water nis wee a re 52 Pt 
Free sulphur aor a lee 


The remainder, with the exception of some 
asphalte and lampblack, was presumably rubber. 
This analysis is merely given as a specimen, and 
must not be taken as being necessarily an average 
of what is a regular article of export to England 
from America. 





MACHINE TOOLS AT THE DUSSELDORF 
EXHIBITION. 

TuE firm of Ernst Schiess, of Diisseldorf-Oberbilk, 
exhibits in the Machinery Hall of the Diisseldorf 
Exhibition a very fine collection of heavy machine- 
tools. The largest of these are illustrated in Figs. 1 
to ‘, pages 674 and 675, reproduced from photo- 

raphs. 

" he works of Mr. Schiess have an area of 13.6 acres, 
about half of which is covered by the various shops ; 
they a employment to one thousand men. The 
central station of the works contains eight steam 
boilers with a total heating surface of 10,770 square 
feet, and three steam engines of about 850 horse- 
power, for generating the current required for motive 
power and lighting. 

Pieces weighing up to 50 tons can be cast in the 
iron foundry ; this contains three cupolas, three over- 
head electric travellers of 20 tons each, two of 15 tons, 
and one each of 10, 6, and 5 tons, besides other lifting 
gear and machinery. Special moulding machines are 
used for casting wheels up to 9 ft. 10 in. in diameter. 

The machine shops contain 400 various lathes of all 
dimensions up to 393 in. height-of centres, and taking 
pieces up to 55 ft. 9 in, in length; planing machines, 
the largest of which can plane 39 ft. 4 in. in length. by 
13 ft. 1 in. in width and in height; shaping machines, 
as machines of various types, &c. These are elec- 
trically driven in groups from the central station of 
the works. The main erecting-shop is 427 ft. in length 
by 66 ft, in width, and is served by two overhead 
travellers of 30 tonseach. The fitting-shops contain 
two overhead travellers of 15 tons, and one each of 
10 and 6 tons. 

The planing machine illustrated in Fig. 1 can take 
ieces 32 ft. 10 in. long, 13 ft. 14 in. wide, and 
3 ft. l4in. high. Thetable is 10 ft. 10 in. wide, and 

is driven by two endless screws and powerful gearing. 
The cross-slide carries two automatic tool-heads; the 
cutter is raised automatically for the idle travel of 
the table. The two standards are fitted each with 
a balanced tool- holder. The driving mechanism 
is at the rear end of the table, and consists of an 
electric motor of about 50 horse-power, with spur- 
wheel transmission. The endless screws which drive 
the table are of the best forged steel; they are with 
nuts made in two parts, and easily disp! The 
belts are shifted by special forks, The geicing is 
so designed that the machine can work witha feed 
motion of 5 ft. 11 in. and 13 ft. 9 in. per minute. 
The idle return of the table takes place at a constant 
speed of 29 ft. Gin. per minute. The feed of the 
cross-slide tools ranges horizontally from .019 in, to 
.629 in., and vertieaiig from .0039 in. to .137 in. That 
of the tools in the tool- holders on the standards is from 
.0039 in. to .137 in. horizontally, and .019in. to .31 in. 
vertically. Both the crorsslide and the tool-holders 
on the uprights are raised and lowered mechanically ; 
the highest traversing speed of the former is 8.46 in., 
and of the latter 31.10 iv. per minute. The machine 
complete weighs about 155 tons. | ; 

Fig. 2 illustrates a large circular planing and 
boring machine, with adjustable standards to take 

ieces up to 31 ft. 2 in. in diameter and 8 ft. 24 in. in 
height. The distance between the two standards in 
the clear is 22 ft. 4in. When the standards are slid 
forward and the turning tools point to the centre of 
the face-plate, a diameter of 22 ft. 114in. can be dealt 
with. The face-plate is 19 ft. 84 in. in diameter. The 
machine is driven by a reversing, 25 horse-power, 
continuous-current, 440-volt motor; this works the 
face-plate through toothed wheel transmission. The 
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MACHINE TOOLS AT THE DUSSELDORF EXHIBITION. 
CONSTRUCTED BY MESSRS, ERNST SCHIESS, DUSSELDORF-OBERBILK. 














Fic. 1. Heavy Prantna Macutne, Evectricatty Driven. 

















Fie. 2. Verticat Borine anp Turninc Mut, 
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Fic. 4. Tr1ere Horizontat and Verticat Borina anp Miturne Macuine. 


motor and gearing are designed to give the face-plate | the machine contains also the necessary gearing to tra- | powerfully designed in every detail, and is suitable 
eighteen different speeds in regular. proportion to | verse the working heads both slowly and fast. The for the heaviest work; when machining, for instance, 
each other and from .09 to 4 revolutions per|latter are also fitted with a cross-holder, used for |a steel plate, the breaking strain of which is 63.5 tons 
minute. The two movable standards are strongly | all lighter work. The feed is insured by step-pulleys| per square inch, a shaving, measuring 1.57 in, in 
joined together at their top part by a cross-piece, and suitable transmission. The two working heads | width and .019 in. in thickness, can easily be cut. 
and carry the cross-slide. The latter hangs on act entirely independently one from the other. The |The wheels and pinions which are subject to heavy 
two endless screws; it can be raised and lowered | horizontal feed for both heads ranges over dif-| work are of steel; the others are of cast iron, All 
mechanically direct from the motor, and be held fast ferent rates from .019 in. to .39 in. per the teeth are machined, The bearings of the rapid 
at any height. The two standards are also movable! revolution of the mandrel. The vertical feed is revolving shafts and the nuts are of phosphor-bronze ; 
backwards and forwards mechanically. Both working | independent of the horizontal, and can be made to the circular rack of the face-plate is a steel casting 
heads on the cross-slide consist of a double-acting guide | vary from .010 in. to .157 in., also for both heads. | with forged steel gearing. The bearings of the rapid 
and balanced tool-box of forged steel. The heads are| The greatest clear height from the face-plate to the | revolving shafts are with loose ring lubrication. is 
made toturn by helical wheel gearing and the tool-holder | lower edge of the tool-holder is about 8 ft. 24 in. | machine weighs about 150 tons. 

Astraversed vertically bya ha d-wheel, rack, and pinion; | The tool-holder has a lift of 393 in. The machine is| A slide lethe built by the same firm is illustrated in 
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Fig. 3. This lathe has 19.68 in, height of centres, 
the distance between the centres being 9 ft. 10 in.; it 
has been specially designed for the turning of steel 
shafts and taking heavy cuts .787 in. by .078 in. ata 
sp2ed of 46 ft. per minute. The frame travels auto- 
matically on a straight bed by the action of an endless 
screw; it is also fitted with the necessary accessories 
for screw-cutting. The machine is provided with a 
countershaft, a collar-plate with three cheeks and all 
the necessary accessories. The lathe complete weighs 
16 tons. 

Fig. 4 illustrates a triple horizontal and vertical 
boring and milling machine, which takes pieces up to 
47 {t. 7 in. in length, 13 ft. 1 in. in width, and 8 ft. 2h in. 
in height. The machine has twov slides, one of 
which is 62 ft. 8 in. long, and the other 41 ft. 4 in. 
Both have the same width, and carry two standards 
joined together by a cross-gir ler and a cross-slide, and 
two separate standards, ‘ine holding-down plates 
are bolted fast in the space between the slides, 
two of which are 8 ft. 24 in., and the seven others 
274 in. in width. The clear width between the 
two standards is 13 ft. 14 in., and the greatest 
available height between the bedplate and the head 
of the mandrelis 8 ft. 24 in; the smallest height is 
7Z in. The tool on the cross-slide can turn both ways 
over an angle of 20 deg. The milling mandrel can be 
traversed vertically on the cross-slide over 27.56 in. 
The mandrel-stock is driven from a 35 horse-power 
Diesel motor placed at one end of the slide. The 
mandrel-stocks of the two separate standards have a 
horizontal play of 354 in., and a vertical one of 
9 ft. 6in, Each separate standard is worked direct 
by a 9 horse-power electric motor through step-cone 
pulleys and wheel gearing transmission. The three 
active mandrels are with twelve different rates of 
speed, from 4.96 to 106 revolutions per minute. ‘T'he 
feed of the three tools is as follows : 

Milling, cross-slide tool-holder, along the cross- 
slide, six different rates, from .016 in. to .326 in. 
Milling, cross-slide tool-holder, in the direction of the 
bed, five different rates, from .102 in. to .503 in. ; and 
five other rates, from .019 in. to .093 in., according to 
the gearing used. 

Boring, cross-slide tool-holder, six different rates, 
.0039 in. to .079 in. 

Milling, tool-holder on the separate standards, ver- 
tical and horizontal, six rate:, from .016 in. to .326 in. 

Boring, tool-holder on the separate standards, six 
rates, from .0039 in. to .079 in., for ona revolution of 
the main spindle. 

The mechanical traversing of the double standards 
is effected at the rate of 2 ft. 3,% in. per minute ; that 
of the separate standards at a speed of 2 ft. 5,, in., 
and that of the cross-slide at 10.86 in. per minute. 

For boring out long lengths in the direction of the 
longitudinal axis of the machine, a boring-bar 36 ft. in 
length and 9.84 in. in diameter, of forged steel, is 
provided. The motion is given from the vertical 
driving spindle of the mandrel stock, through an end- 
less screw and wheel gearing ; these are placed in a 
driving support bolted to the cross-slide, near the 
mandrel stoek. The boring-bar is made to rest ina 
special collar-plate. The machine complete weighs 
about 165 tons, 

Besides the above machines, Messrs. Schiess have 
also exhibited a horizontal boring and turning mill, to 
take pieces up to 314 in. in diameter ; a horizontal 
boring machine, and a planing machine, to plane 
9 ft. 10 in. length, 3 ft. 38 in. in width and in height. 
Also sets of boring tools for conical boring and broach- 
—— 

"he exhibits thus briefly described are ‘‘ hors con- 
cours,” and Mr. Ernst Schiess is President of the jury. 








CUTTING MACHINERY FOR SUCTION 
DREDGERS. 

In working with suction dredgers, it has happened 
in more than one instance that beds of clay, or of 
indurated sand, have been encountered by dredgers 
voprovided with cutting gear, and they have been 
found to be quite incapable of excavating such 
materials ; for streams of water, which will readily 
trundle along loose stones, lumps of metal, or loose 
sand, are not capable of overcoming the cohesion 
in clay or soft sandstone. The need has, therefore, been 
felt for some mechanical means of loosening the com- 
pacted material, and breaking of lumps small enough 
to pass through the pipes and pump. In some of the 
northern rivers of New South Wales beds of indurated 
sand—really a soft sandstone—have been found in 
patches in — where the channels were being 
deepened and widened by dredging. Bucket dredgers 
were tried, and found unable to excavate this ma- 
terial without the aid of blasting. The engineers 
of the Harbours and Rivers Department of New 
South Wales discussed the question of adding cut- 
ting machinery to an existing suction dredger, and 
Mr. a Higgins, M. Inst. C.E., was requested to 

plans and specifications for this work. 


Pith « 
he dredger Dictys was chosen for the 
because it had two suction pipes, arrang 


urpose, 
one on 





each side, which rendered possible a symmetrical 
arrangement, for it will be evident that if a dredger 
with but one pipe were chosen, and that pipe was 
placed outside the hull on one side of it, the weight 
of the new machinery would be concentrated on one 
corner of the hull and would render necessary the 
placing of counterweights to balance the ship. In 
any case the additional weights made it necessary 
to lengthen the ship, but the extra length was less in 
the case of the symmetrical arrangement than it would 
have been with the unsymmetrical. The boat, with her 
new machinery in place, is shown by Fig. 2, page 670, 
whilst Fig. 1 is aside elevation of the craft. The limited 
deck space led to most of the new machinery being 

laced upon a raised platform carried on substantial iron 
soaemate. 24 Considerations of weight and space also 
induced the designer to employ worm gearing on an 


unusually large scale instead of ordinary toothed gear- | 


ing. As best shown by Fig. 1, the knives are caused 
to revolve around, and just under, the mouth of the 
suction pipe, which is expanded, bell-fashion, by means 
of a hood. This hood is well known as one of the 
special features of the ‘‘ Von Schmidt” dredger. By 
its means, the converging streams of water, on their 
way tothe mouth of the pipe, are compelled to pass 
under its edge and thus come in contact with the solid 
material which it is desired to move. The operator 
can control the density of the mixture either by alter- 
ing the speed of the knives or by varying the height 
of the bell-mouth above the solid material. A great 
gain in efficiency is achieved by keeping the density 
constant, because suction dredgers, which are not pro- 
vided with means for regulating the proportions of 
solid and liquid, are apt, at times, to choke by reason 
of the sudden inrush of solid material arising from a 
fall or slip of earth. Much time is lost in clearing 
the pump and pipes, for digging has to cease while 
clear water is being forced through to clear away the 
obstruction. At other times water will pass into the 
pipe without carrying with it that amount of solid 
material which it is capable of carrying. Details of 
this hood are shown in Figs. 6 to 9. 

The knives are bolted toa ring 5? ft. in diameter, 
which is keyed to a steel shaft 8 in. in diameter. The 
shaft passes through the centre of the hood, above which 
it is supported by two bearings (Fig. 6) attached to the 
suction-pipe. One of these bearings (Fig. 4) is a thrast- 
bearing with four collars. Both bearings are bushed 
with white metal, and are provided with clean-water 
lubrication under pressure, so that sand may be 
excluded. The pressure pipe on this can be seen in 
Fig. 5, and in Fig. 1 it is fixed above the suction 
pipe. Above the thrust-bearing a universal joint 
is introduced in order to allow the shaft to bend 
slightly in any direction and adapt itself to the vary- 
ing positions of the suction-pipe. Above the universal 
joint the shaft has a long keyway, and it is free to 
slide up and down through the nave of its driving 
wheel. The latter has a sleeve cast on the under side 
of the nave, which sleeve is turned to revolve in 
brasses contained ina universal rocking bearing (Figs. 
10 to 13). The said rocking bearing is in three parts ; 
the lower part is simply a cast-iron ring, which rocks 
on journals in bearings fixed on the framework, and it 
carries a pair of bearings for the two journals, which 
project from the other two parts of the rocking bearing. 
The latter pair of bearings are placed at right angles to 


the first pair, and all are capable of adjustment as. 


wear takes place. Provision is thus made for a 
limited deviation of the shaft from the vertical in 
any direction. The main portion of the rocking bear- 
ing carries a wing, on which are fixed the two bearings 
which hold the worm in place. It will thus be seen 
that once adjusted, the threads of the worm always 
remain accurately in gear with the teeth of the worm- 
wheel. The end thrust on the wormshaft is taken by 
10 collars in the bearing, which is bushed with white 
metal. Both worm and wormwheel are of cast iron. 
Particular care was taken that the teeth of the latter 
should be accurately formed, and for the guidance of 
the pattermmaker nine full-sized sections of a tooth 
were drawn by the method described by Professor 
Unwin in the newer editions of his ‘ Machine 
Design.” The result of this care is that the 
gearing works very smoothly. We reproduce here 
(Figs. 15 to 18) the nine projections of the worm 
tooth which were handed to the pattern-maker as 
stated. 

It will be noticed (Fig. 2) that the engines which 
drive the cutting machinery are fixed to the rigid 
framework, while the crankshaft is coupled toa length 
of flexible shafting introduced between the engines and 
theworm. This flexible portion has two universal joints, 
and one keyed sleeve, which admits of sliding motion. 
It will be apparent, therefore, that if the mouth of the 
suction pipe moves relatively to the dredger (which 
often happens when the hull is moved by waves or 
currents, or irregular pulling on mooring lines while 
the knives are imbedded in the soil), then, within 
practical limits, there will be no tendency to induce 


bending moment in the shafting or to interfere with the | ;, 


accuracy with which the threads of the worm engage 
the teeth of the worm-wheel. 





| time to effectually repair his mac 





The following are some of the principal dimensions 
and other particulars of this dredger : Length of hull, 
originally 101 ft., now 120 ft.; beam, 30 ft.; depth 
moulded, 7 ft. 6 in.; diameter of discharge pipe, 20 in.; 
diameter of each suction pipe, 15 in.; diameter of 
pump-runner, 6 ft. 6? in ; pump engines, compound, 
surface-condensivg, high-pressure cylinder, 18} in. in 
diameter; low-pressure, 36 in. ; stroke, 24 in.; revo- 
lutions, 130. Cutter engines, also compound, surface- 
condensing, 12 in. and 24 in. in diameter by 18 in. 
stroke ; revolutions, 100 to 200 per minute, according 
to the material, corresponding to 10 to 20 revolu- 
tions of knife-ring ; diameter of pitch circle of worm- 
wheel, 5 ft.; pitch of teeth, 6 08 in.; worm has three 
threads—its outer diameter, 24.32 in.; pitch diameter, 
19.53 in. Endlong motion of the worm is provided 
against by means of a 1}-in. steel pin, which passes 
through the body of the worm and its shaft. In con- 
clusion, it may be suggested that few people are 
aware of the magnitude of the dredging operations 
carried on by the Harbours and Rivers Department 
of New South Wales. The plant operated by this 
department comprises 17 suction dredgers, 13 bucket 
ladder dredgers, and 12 grab dredgers. One of the 
bucket dredgers can work toa depth of 39 ft. 6 in., 
whilst one of the suction dredgers can reach to 40 ft. 





ROYAL METEOROLOGICAL SOCIETY. 

Tue first of the afternoon meetings of the session was 
held at the society’s rooms, 70, Victoria-street, West- 
minster, on Wednesday, the 21st instant, Mr. W. H 
Dines, B.A., President, in the Chair. 

~~ D. Wilson-Barker read a report prepared by 
Mr. Dines and himself on the ‘‘ Wind Force Experi- 
ments,” which had been made on H.M.S. Worcester off 
Greenhithe and at Stoneness Lighthouse, 817 yards from 
the ship, on the north bank of the river. These experi- 
ments were in continuation of those on the exposure of 
anemometers at different elevations which were carried 
out on the Worcester a few years ago. All the observa- 
tions were made with the pressure-tube anemometer. 
The broad general result is that the lighthouse experiences 
steadier and stronger winds than the Worcester, the 
velocity being about 6 per cent. greater, notwithstanding 
the fact that the elevation is less than half; but that in 
both positions the extreme velocities reached in the gusts 


are about equal. 

Dr. H. R. Mill read a paper on ‘‘ The Cornish Dust- 
Fall of January, 1902.” hen the West of England 
newspapers of January 24 announced falls of ‘‘ pink 
snow” and ‘‘ muddy rain” in several parts of Cornwall 
and South Wales, it seemed to the author possible that 
fresh light might be thrown on what is at present the 
chief object of progressive meteorology—viz., the move- 
ments of the upper air. He therefore took steps to 
collect as much information as possible from the whole of 
the district, and found that the “cong ogee was reported 
from seventy - five different places in the south - west 
of England and Wales. These were all south of a 
line joining Milford Haven and Chepstow, and west 
of the meridian of Bath. By means of a map Dr. 
Mill showed that four separate areas were visited by 
the dust between January 21 and no gl 23—viz.: 
(1) Cornwall, 1400 equare miles; (2) North Devon, 150 
square miles; (3) Milford Haven, 50 equare miles; and 
(4) Bristol Channel, 600 equare miles. ‘The dust appears 
to have been confined mostly to low rather than high 
ground, for none was reported to have fallen on the 
Mendip Hills, Dartmoor, Exmoor, and the Welsh moun- 
tains. The observations show that the 22nd was un- 
doubtedly the day when most falls occurred, and_ that 
the colour of the dust was yellowish or brownish. From 
a consideration of the meteorological conditions at the 
time, and for several days before, the author is inclined 
to believe that the evidence points to the dust having 
—_ transported in the upper air from the African 

eserts. 





NAVAL ENGINEERS. 
- To THE Eprror oF ENGINEERING. : 

Sir,—I beg to bring the following facts to the attention 
of all candidates who aspire to enter the Navy as an 
engineer. ; 

A great proportion of their duty consists in ‘‘ how not 
to” carry oub their engineering work with method and 
system, but to subvert their plans to the puzzle of naval 
life. Something has gone wrong inside one of the many 
intricate machines on board ship, and the engineer is 
thoughtfully diagnosing its probable complaint, when he 
may be sent for because the stoker has made a dirty foot- 
print on the deck ; his train of thought has been lost by 
such an interruption, and his mind has vo begin to array 
the arguments all over again, and, perhaps, before he has 
hine, it is wanted in a 
great hurry, and he has a new problem to solve in 
getting it together to work for a time. He has from 
one to three hundred men under his charge, a judi- 
cious selection of necessary repairs and work to be 
done has heen made, each man’s part thought out with 
all the attention to detail which engineering involves, 
when his thoughtful care is found to be of no avail, 
because his men are wanted for some deck requirement nob 
known beforehand, or, may be, forgotten by the executive 
officer; his plans, besides embracing all the technical 
intricacies of his own profession, always have to take 
into account drill on deck on Mondays and Fridays, 
eeping his men stationed at their ts for morning 
evolutions, sending a proportion of his men every week 
through small-arm drill, &c. ; the bilges may want pump- 
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ing out, the main drain want to be flushed, stores want 
drawing from the dockyard, but the commander’s boats 
are the first consideration, and these necessary operations 
have to wait. : ‘ : 

Other instances might be given, but I think enough has 
been said to show that deck requirements add consider- 
ably to the burden of working what is already a very 
trying department. If any young aspirant is keen on 
naval engineering as a profession, he must also remember 
he will have responsibility for valuable stores and have tc 
keep the accounts for drawing and expenditure of same; 
such clerical work, not being very simple, takes up a con- 
siderable portion of time from the exercise of his profes- 
sion ; and after an engineer has finished chasing the feed- 
water for a Belleville boiler, to find out where it has dis- 
appeared, or, having caught it, tested it for trace of salt, 
for alkali, or acidity, he may come up from below, inspect 
his men for cleanliness, and measure if their collars are 
of the proper depth, &c. : 

For about the same cost a parent may make his son an 
engineer or a doctor in the Navy; the latter enters on 
14s., the former on 6s , per diem ; or a boy may enter the 
paymaster branch at trifling cost to the parent. Compare 
the rates of pay of these three branches : 





Age. Eogineer. | Doctor. Paymas‘er. 
24 7s. 6d. 14s. 7s. per day 
28 103. 0d. 17s. 9a, a 
32 J1s. Od. 208. 153. + 
36 16s. Od 24s, 17s. o 
48 27s. Od. | 33a. 332. és 

| 





Norre.—At ages 36 and 48 the engineer, if in a comm‘ssioned 
ship, may get 2s. and 5s. a day respectively added as charge 
pay ; between ages 32 and 36 he may, or may not, be senior 
engineer, and get 1s. to 2s. 6d. added to his pay. 


For less than half the cost of sending a boy to Keyham, 
civil engineering may be learned, and at the age of 
twenty-four a salary of 1807. per annum be obtained by 
entering the dockyards as assistant civil engineer, and the 
latter will not have expensive uniforms to buy. 

Anyone of average engineering ability may enter 
Lloya’s Register as a surveyor on a salary of 200/. per 
annum, and Lloyd’s give what is often a great attraction 
to enter the Navy—viz., a pension. __ nee 

With electrical appliances expanding in every direction, 
the possibilities of finding openings for enterprising 
men are extending; while to anyone of good ability, the 
prizes in engineering firms as managers, with salaries of 
one thousand to from three to four thousand per annum, 
must be very attractive. 

Contrast the English Navy with the Japanese. In the 
latter the pay of the chief engineer is inferior to that of 
the captain only. E 

An engineer will always do his duty ; but more is re- 
quired, and that is enthusiasm. What encouragement is 
given him to foster that high aaa * 

ours - 
XPERT. 








‘“*COMMERCIAL ENGINEERING.” 
To THE EpIToR OF ENGINEERING. 

Srr,—Allow me to thank you for having opened your 
columns for discussion upon the above, which, however, 
your readers seem to avoid. 

Your correspondent ‘‘ Hopeful,” in his admirable letter 
upon this oe pea subject, had described the too-fre- 
quent methods adopted by the ‘‘ general office.” It is, as 
he points out, the system that is to be found universally 
in practice: useful data finds its way to the waste-paper 
basket, instead of being handed to those who can appre- 
ciate and use it for the concern’s benefit. I have been in 
hopes of having to defend my remarks, and, in doing so, 
enlarge upon the area; or, perhaps, more correctly, go 
more into details than my former letter would allow. 
This sounds very much like the Irishman inviting some- 
one to ‘‘ tread on the tail of his coat.” Iam well aware 
that draughtsmen are dubious about putting their ideas 
in print, but never before understood that employers 
were wanting in tackling a subject that would be to 
their advantage to discuss. : 

Again asking your kindness, by inserting these few 
remarks, 


London, May 14, 1902. 


Yours, &c., 
J. GILLAIRD. 





YOUNG ENGINEERS. 
To THE Eprror OF ENGINEERING. 

Sir,—A good deal of attention has been paid of late 
years to the education of an engineer—whether a college 
course was an advantage or otherwise, and, if taken, 
whether it should be before or after a practical workshop 
training—but very little has been said, or advice given, 
concerning that crisis in every engineer’s history, when, 
having completed the preliminary part of his education, 
he is ready to enter the profession he has chosen. In a 
leading article on the ‘‘Twentieth Century Engineer” 
(ENGINEERING, January 4, 1901), this paper has pointed 


out that the young engineer has a hard task and plenty | I 


of work before him ; he has been prepared for it by four 
or five years in workshops and three at college. During 
his college training he has to a certain extent got out of 
contact with the engineering world. How is he to get 
into it again? What is his best step to start with ? What 
are the positions open to a young man who has only had 
this experience? Should he enter a drawing-oflice, or 
should he attempt to geb some minor position where he has 
charge of men and machinery? Isit of any use call- 
ing on firms to see if they have employment for him, 
or should he rely on replies to advertisements? Of 





course, as in every other calling, there is no royal 
road to success, but still time would be saved and the 
way made easier if some of the older and more ex- 
perienced engineers of the present day would kindly give 
the benefit of their experience to the number of young men 
am gee to start, who, not knowing quite how, from 
ack of knowledge, would greatly appreciate their advice. 
I am, yours faithfully, 

May 20, 1902. A Wru. Exs. 

[The above letter was addressed to ‘‘The Editor of 
ENGINEERING, 24, Norfolk-street, London, £.C.,” and was 
delivered at the office of The Engincer, which is at 33, 
Norfolk-street, London, W.C. By the courtesy of the Editor 
of the last-named journal the letter was then forwarded 
to us. We mention these facts as they emphasise the com- 

laints often made to us of the slovenly carelessness which 
But too frequently characterises the habits of young engi- 
neers who have reached an age when they ought to know 
better—a carelessness which renders them quite unfitted 
for positions of trust. In this case our correspondent, 
simply because he did not take the trouble of referring to 
a copy of the journal to which he was writing, addressed 
his letter to the wrong number in the wrong street, and 
the wrong postal district. We should advise him, if 
he desires to obtain a good situation, to first cultivate 
habits of accuracy.—Ep. 





BURSTING CHARGES. 
To THE Eprror OF ENGINEERING. 

Si1z,—‘‘ Another Expert” will find in Her Majesty’s 
Chief Inspector o Explosives Special Report 
No. LXXXI., dated August 15, 1887, the full account 
of an explosion of 1500 lb. of picric acid, which tock place 
on June 7, 1882, at the Heron Chemical Works, in 
Lancaster. 

In 1882 the inspectors thought the most likely cause of 
this explosion to have been the bursting of a steam pipe. 
In 1887 they clearly stated that the — of the 

icric acid per se may have occurred. In Special Report 

o. CXXXIX., of July 10, 1900, Captain Thomson, the 
present Chief Inspector of Explosives, is quite clear about 
the picric acid having exploded at Lancaster. 

When even an expert in one of the cordite cases failed 
to notice these reports, can it be wondered that in an 
account of the great explosion of picric acid at Griesheim 
in 1901, one of the foremost German chemical papers 
publishes the following statement of an expert, evidently 
connected with the manufacture of picric acid: ‘‘ Ib is of 
great interest to know how it was possible that such 
explosions of picric acid, the greater part of which was 
moist, could occur. Experience has shown that, under 
such conditions, hitherto a simple combustion or local, 
comparatively feeble, deflagration of picric acid took 
place.” This, in spite of six formidable explosions of 
pictric acid which are known to have occurred, and to 
have been fully described within the last twenty years, 
and in spite of picric acid being subjected in this country 
to the regulations of the Explosives Act. 

I am, Sir, yours faithfully, 

London, May 20. OscaR GUTTMANN. 





To THE EprrorR or ENGINEERING. 

Siz,—In reply to your anonymous correspondent’s 
query (ENGINEERING, page 645 ante), viz.: 

‘*Tf Mr. Sprengel can point out an instance where this 
material (picric acid) exploded with violent effects before 
that date (1887), will he kindly do so?” 

Mr. Sprengel has much pleasure in pointing out the 
following two instances. 


Instance No, 1. 

Oa a new class of explosives, by Hermann Sprengel, 
Dr. Phil., Jour. Chem. Soc., 1873, page 803. 

‘* Be it noticed here that picric acid alone contains a 
sutticientd amount of available oxygen to render it, with- 
out the help of foreign oxidisers, a powerful explosive 
when fired by a detonator. Its explosion is almost un- 
accompanied by smoke.” Please mark, ‘‘ picric acid 
alone. 

Ibid., page 799 : 

‘* In all my experiments I used that form of percussion 
cap which has been described in Messrs. Abel and Brown’s 
patent, and consists in a conical metallic tube of about 
the size of a goose-quill, 5.6 centimetres (2} in.) long, and 
containing 0.65 gramme (10 grains) of fulminating mer- 
cury. Such a cap was pushed over the end of a slow- 
match or miner’s safety fuse, and the capped end, in some 
cases free, in others surrounded by a thin glass tube 
10 centimetres (4 in.) long and sealed at the end, was then 
placed in the middle of the mixture expected to be ex- 
plosive. By igniting the other end of the fuse, the ful- 
minate was made to detonate, to shatter its envelopes, 
and to spend its energy upon the explosive mixture, 
which was placed in an open wide-mouthed glass bottle, 
containing from 20 to 100 grammes at a time.” 

Hence, into a glass bottle of this kind I placed 
about 50 grammes of picric acid alone (that is to say, 
neither mixed nor combined with any active substance, 
and such as it is found in commerce—a yellow, crystal- 
line, coarse powder), and into the middle of this material 
placed a slow-match, terminating in a detonator 
charged with 0.65 gramme of fulminating mercury. I 
then set light to the slow-match protruding from the 
bottle, retired, and awaited the result. The result was a 
loud and sharp report—an explosion ‘‘with violent 
effects.” It shook the air, burst the glass bottle into 
innumerable fragments, and made a big hole through the 
deal board on which the bottle had been standing. 

This event took place one day early in March, 1871, in 
front of the proof-house of Messrs. John Hall and Son’s 
gunpowder works, near Faversham, in Kent, and is, to 
the best of my knowledge, the %rst occasion where picric 





acid was used as a bursting charge (mind, not for shells, 
which goes entirely to M. Turpin’s credit). Thus—i.c., 
designedly, not accidentally—entered picric acid ‘‘as a 
oe explosive ” on its destructive course for good, or 
or evil—sixteen years before the great Manchester acci- 
dent of 1887 (see ‘‘ The Inventor of Melinite, Standard, 
April 10, 1899). 

As circumstantial evidence in favour of my having 
made the above experiment allow me to point to the 
sentence: ‘‘ Its explosion is (not will be) aJmost unaccom- 
pe by smoke,” which sentence shows that at the time 

made this experiment the chemical composition of 
picric acid led me to expect a greater amount of smoke 
than I observed. 

Instance No, 2. 

M. Eugene Turpin’s French brevet No. 167,512, of 

—_—— 7, 1885, and English patent of December 8, 


Oa February 9, 1884, I sent to the above patentee 
(M. Turpin, of Paris) hn | ag of 1873, containing the 
pamge: ‘Be it noti ere that picric acid alone,” 
&c. Twelve months later this gentleman corroborated 
my words of 1873 as follows. (I quote from his English 
patent of December 8, 1885) : 

‘*Picric acid alone has never hitherto been proposed 
for use as an explosive substance, without the aid of an 
oxydising agent. . . . I have, however, discovered that, 
contrary to all adopted theories, picric acid alone—that 
is to say, neither mixed nor combined with any active 
substance, and such as it is found in commerce—is one of 
the most powerful and valuable explosives that can be 
conceived. 

Now, as M. Turpin pronounces picric acid no} merely 
‘*a powerful,” but even ‘‘one of the most powerful ex- 
plosives that can be conceived,” and abt the same time one 
of the most suitable for bursting shells, let us admit with- 
out suspicion that this bold ‘‘Inventeur de la Mélinite ” 
(when taking out his English patent, and signing the 
formula ‘‘I make this solemn declaration, conscientiously 
believing the same to be true”), stood here on the firm 
ground of experience, and had caused in 1885 picric acid 
to explode ‘‘with violent effects,” which preceded the 
violent effects caused through the great Manchester acci- 
dent of 1887 by two years. 

To establish picric acid ‘‘as a powerful explosive,” 
a properly designed experiment, on the scale of 5) 
grammes, will commend itself to those who have had a 
scientific training as far more instructive and con- 
vincing than an undesigned, accidental, chaotic blast of 
many tons. : ; 

To establish my identity permit me to enclose my pass- 
port, and to remain, 

Sir, your obedient servant, 
H. SPRENGEL, 
Royal Prussian Professor, F.R.S. 

Savile Club, 107, Piccadilly, W., May 20, 1902. 





NEGATIVE SLIP. 
To THE Eprtor or ENGINEERING. 

S1r,—I should like to say just a word or two in reply 
to the letter of ‘‘ Vortex ” in your issue of May 2. 

He has evidently thought seriously on the question of 
bay wee slip, and for so much I thank him, but I fear 
he has sadly neglected the rules of logic, and has, conse- 
quently, gone altogether astray in his reasoning. 

For instance, as regards his Fig. 2, unless his piston 
moves aft faster than his ship, with cylinder attached, 
moves forward, no water will issue from the after end of his 
cylinder. And if speed of piston afb, and of ship forward, 
are the same, the piston, and water in contact with it, 
remain stationary relatively to the surrounding water, 
and all that takes place is that the cylinder is drawn for- 
ward with the ship. 

He then goes on to reason about this non-existent flow 
of water, and gets further astray by neglecting the stern- 
ward pressure that such a flow (if it existed) would pro- 
duce upon his conical surface. 

Then he makes a further mistake in comparing the 
effects of a cone, which forms part of his propeller, and 
so affects the water driven aft by that ——— with 
another virtual cone (viz., his supposed vortex ring) 
which can only affect the water after it has left the pro- 
peller, and is done with. 

Your other covabanendlante A. T. J. Kersey (April 25), 
Chas, F. Hunter (May 2), ‘‘The Bogey Man” (May 9), 
have evidently not troubled to read the earlier part of 
this correspondence, since they repeat ne that 
have already been answered and disposed of. 

I find Mr. W. H. Adamson’s letter (May 9) very interest- 
ing—from a psychological point of view. Many works 
on English grammar begin by saying that ‘‘ words are 
the signs of ideas,” but I feel sure that this is not always 
true ; in fact, the letter in question isa example of 
‘*the exception that proves the rule.” I know something 
about guinea pigs myself, bub Mr. Adamson knows 0 
little that he even spells the name by which they are 
commonly called ‘‘cavi” instead of ‘‘cavy.” 

Yours truly, 
PerPiexeD No, 2, 








CompakaTIVeE BorterR TRIALS IN ITALY: Errata.—In 
our article on ‘‘Comparative Boiler Trials in Italy,” 
which appeared on page 635 of our last number, an error 
occurs in the third and fourth lines, where it is stated 
that the trials on the warships Garibaldi, Cristobal Colon, 
and Pueyrredon had ‘‘ been recently carried out by the 
Italian Government.” The three vessels named were all 
originally built for the Italian Navy; but the recent 
trials of the Italian Government are those on the 
Guiseppe Garibaldi and Varese, dealt with later on in 
the article. The sub-title of Fig. 1, on 636, should 
read; ‘‘ Tho Italian warship Guisepp> Garibaldi,” 
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LAUNCH WITH 





Fig. 2. 





DAIMLER MOTOR FOR THE BRITISH WAR OFFICE. 








On this page we illustrate a launch recently con- 
structed by Mr. A. Ty, of Kingston - on- 
Thames, and engined by the Daimler Motor Company, 
of Coventry. It has been built for the British War 
Office, and is intended for use at Shoeburyness, in 
towing targets to and from their stations durin 
artillery practice. It possesses several points whic 
we think will be of interest to our readers. These 

ints are in connection with the motive power, for 
although the hull is a beautiful specimen of the boat- 
builder's art, it does not possess any particular novelty. 
Fig. 1 shows the launch as she appears when lying in 
the river, while Figs. 2 and 3 are views of the stern 
end of the boat, and show the arrangement of the 
machinery, Fig. 2 being a longitudinal section, and 
Fig. 3 a plan. 

he motor is one of the usual type made by the 
Daimler Company, and is capable when running at full 
speed of developing 22 brake horse-power. The pro- 
lier has reversing blades, the angle of which is altered 
y means of the shown at a, this gear being con- 
trolled by the hand wheels 6, b through the shaft c. By 
means of this gear the blades of the propeller can be 
reversed while the engine is running, and this can be 
done very quickly, as, indeed, we have occasion to 
know, having been nearly up-et in the bottom of the 
boat during a trial trip, when the blades of the propeller 
were reversed suddenly without our knowledge, the 
launch at the time going full speed aheai. It will be 
seen that the reversing gear can be worked either by 
the man at the tiller or by the man in charge of the 
engine. This is, of course, not an absolute necessity, 
but is one of the requirements insisted on by the War 
Office. The propeller shaft is disconnected from the 
engine by means of a clutch, worked by the lever 
shown near the stern. 

One of the novelties of the driving arrangement is 
the method of lubricating the stern-post bearing of 
the propeller shaft. It was found when the launch 
was first tried that, during some operations at the 
mouth of the Thames, sand and grit were liable to work 
their way in between the shaft and the bearing, thereby 
causing considerable damage. This trouble has now 
been entirely overcome in a very simple way. A small 
pipe ie led from the exhaust chamber of the engine 
through the side of the bearing, and the pressure of 
the exhaust gases is quite sufficient to prevent any 
sand or dirt entering the bearing from the outside. 
There is also fitted on this small pipe a lubricator 
which enables oil to be dropped into the gases as they 

along to the bearing, thus lubricating the latter 
in @ efficient manner. The pressure of the ex- 
haust gases is also utilised as a means of forcing oil 























Fic. 1. 


from the oil reservoirs into all the sight-feed lubri- 
cators. 

There are four different means of regulating the 
speed of the launch: 1. By altering the pitch of the 
propeller while the engine is running at a constant 
speed. 2. By regulating the volume of the charge to 
the engine. 3. By timing the electric ignition so as to 
allow more or less expansion before the charge is 
ignited. 4. By the hit-and-miss action of the governor 
cutting out the explosion at excess of speed. The 
action of the governor can be retarded by what is 
termed the accelerator, when an increased number of 


revolutions is required. All these methods are con- | 
trolled by means of wires or chains, which are led | 


from the standards to the various parts of the motor 
which regulate the speed, and they can all be worked 
by one man. When running at full speed the engine 
makes 700 revolutions per minute, and consumes about 
one pint of petrol per horse-power per hour. The 


| contract spzed for this launch was 7 miles per hour, 
| but the actual trial-trip speed was between 10 and 
11 miles per hour. 








Rustoy, Proctor, AND Co., Limirep.—The directors 
of this company report that the balance of profit for the 
year ending March 31, is 22,925/. From this they deduct 
for depreciation on buildings, &c., 9409/.; directors’ re- 
muneration, 720/.; and interest on debentures, 10,000. ; 
leaving a net balance of 9816/. To this is added 1516/., 
brought forward from 1900-1; and the directors propose 
that the amount should be increased by the transfer of 
40002," from the equalisation of dividends account, 
making the amount available for division 15, This 
ill admit of a dividend of 8s. per share (or 4 per cent.) 
| free of income tax. The dividend will be 14,000/., leaving 

13332. to be carried forward to 1902-3. The result of the 
= year’s trading is accounted for partly by general 
epression and partly by severe competition. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 15. 

Tur steel market is threatened by an advance on 
plates and shapes, which is being brought about by 
independent producers, the advance ranging from 
3 dols. to 6 dols. per ton. These higher prices have 
prevailed for months, but have not been openly ad- 
mitted or quoted. The pressure for material is ex- 
tremely urgent, and buyers have been crowding in 
requirements at a rate which leaves manufacturers 
very little room to avoid a public marking up of 
prices. In a general way demand appears to be less 
in quest. The scarcity of material of all kinds is more 
pronounced. All dealings are the result of individual 
bargainings between buyer and seller. Buyers who 
want Bessemer pig for this year’s delivery are un- 
able to obtain it readily. Bessemer for 1903 delivery 
has been marked up to 21 dols. at furnace. Reports are 
current of large transactions in Middlesbrough foundry 
and English hematite iron for shipment to the United 
States. Steel rods are hard to get, and sell as high as 
38 dols, at Pittsburgh. The heaviest demand ever 
known for muck bars now prevails. The imminent 
strike in the anthracite coal regions, involving 147,000 
miners, will seriously handicap Eastern furnaces which 
have early delivery orders for 140,000 tons of iron 
and only 1500 tons ready. Consumers have practically 
no iron on hand. TheGovernment have been asked to 
institute an investigation into the combination methods 
of those who control the anthracite coal production 
and distribution. The mineowners say that last year 
they advanced wages 7,000,000 dols., and this year 
the miners are insisting on 7,000,000 dols. more. 

There are threats made that the bituminous miners 
will be brought out. 

The situation in iron and steel is threatening. The 
great combinations will not yield to the pressure to 
make sweeping advances, but despite their wise oppo- 
sition, the necessities of buyers are driving them to 
put prices up on themselves. The abounding indus- 
trial prosperity is forcing demands for steel for manu- 
facturing and construction purposes. Vehicles, imple- 
ments, aud farm machinery of all kinds are being at 
present called for in excess of producing capacity. 
In the State of Texas three thousand miles of 
road are under construction or projected. Similar 
activity prevails elsewhere. Quite a number of orders 
have been hung-up within a week for-rails. Mills are 
in no position to take care of pending requirements. 
The production of the in-coming steel-making capacity 
is sold ahead, and numerous enterprises are blocked 
because of inability to obtain supplies. The develop- 
ments of the next few days are awaited with appre- 
hension. 





NOTES FROM THE NORTH. 
Giascow, Wednesday, 

Glasgow Pig-Iron Market.—There was a fair turn-over 
of warrants last Thursday forenoon, and all that were 
offered were readily absorbed. About 10,000 tons changed 
hands. The tone was firm. American cabled advices 
were strong, prices being reported firmer on account of 
the continued scarcity. Scotch and Cleveland warrants 
were each 4d. per ton cheaper, and hematite iron was 
quoted 3d. per ton dearer. Ovher 10,000 tons comprised 
the om in the afternoon, and Scotch warrants 
closed unchanged in the afternoon, or, rather, 4d. per 
ton down on the day, and Cleveland was 4d. per ton 
- The settlement prices were: Scotch, 533. 9d.; 
Cleveland, 48s. 74d., hematite iron, 603. 3d. per ton. The 
market was very steady on Friday forenoon, and prices 
were slightly advanced, Scotch being 4d. up, Cleveland 
1d., and the turnover was about 15,000 tons. Scotch was 
done up to 53s. 9d. per ton on Friday forenoon, and Cleve- 
land improved 14d. per ton to 48s. 104d. cash, with 
buyers over. Hematite iron was not dealt in, and it 
declined to 603. per ton. In the afternoon the market 
was strong owing to the news of labour troubles in the 
United States, which may lead to the restriction in the 
make of pig iron, and from 10,000 to 12,000 tons 
changed hands in the afterncon. Scotch advanced 1d, 

r ton on the day, and Cleveland 3d.; hematite iron 
Seine 14d. per ton down. The settlement prices were: 
533. 9d., 48s. 104d., and 60s. per ton. Monday was a 
holiday in the iron market, and when business was re- 
sumed next mooune the market was steady, and some 
9000 or 10,000 tons changed hands, but business was con- 
fined to Cleveland iron, which after being done at 493. 14d. 


per ton, left off at 49s. per tim buyers. Scotch was | Panied 


quoted at 2d. per ton better at 54s. cash. Only 3000 or 
4000 tons were done in the afternoon, dealing being again 
confined to Cleveland, which, after changing hands at 
493. 2d. per ton cash, left off at 493. 1d. buyers, Only 
about 5000 or 6000 tons ch hands this forenoon, 
and the market was flattish. Scotch and Cleve- 
land both lost 2d. per ton. In the afternoon 
some 5000 tons were done, The settlement prices 
were: 533. 9d., 48s. 10}d., and 593. 9d. The follow- 
ing are the current quotations for No. 1 makers’ iron: 
Clyde, 66s.; Gartsherrie and Calder, 66s. 6d.; Lang- 
loan, 70s.; Coltness, 70s. 6d.; Summerlee, 703. 6d. 


ton 
—all the foregoing being shipped at Glasgow ; G. - 
nock (shipped ok Aetocianh 6d. ; Shotts (shi at 
Leith), 70s. 6d. ; Oarron (shipped at Grangemouth), 68s. 


per ton. The shipments up till last Saturday amounted 


po 115,778 tons, as compared with 104,235 tons ab the 





corresponding date of last year. The position of the 
market is still largely dependent on the United States. 
Most of the best-informed houses steadily maintain that 
the situation there is as strong as ever, and their conten- 
tions are borne out to a large extent by the increasing 
shipments of manufactured iron and steel, especially from 
the Continent; and it is common knowlsdge that all 
available tonnage at ballast rates by the regular lines 
from Rotterdam, Antwerp, and Glasgow has been booked 
for some time ahead, and that higher freights are now 
demanded. The threatened strike of the American 
colliers, which is now reported to have broken out, may 
temporarily avert this increased production; but the 

ent acts both ways, as ib may seriously interfere 
with consumption, and the ex increased demand 
for such a strike may thus not, after all, be thrown 
— European markets. It is always difficult to judge 
what effect a strike may produce, and never more so 
than in the present instance. Transactions in the warrant 
market during the week have been fairly numerous, and 
the tendency of prices rather upwards. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 52,724 tons yesterday afternoon, as com- 
pared with 52,924 tons yesterday week, thus showing 
a reduction amounting for the week to 200 tons. 


Finished Iron and Steel.—There is but little change to 
record in the position of the steel trade this week. The 
home market is still, so far, without improvement, but 
makers are looking hopefully forward to a change for the 
better in the not distant future. Meantime outside 
orders are keeping up the volume of trade, the United 
States and Canada in particular continuing to be large 
buyers. Should this outside buying be maintained, 
prices for finished steel may go up. Meanwhile the 
nominal price for steel angle-bars is 5/. 103. per ton; but 
it is said that half-a-crown less has been taken. . Ship 
and boiler plates are without any alteration. The makers 
of finished iron are far from being busy, and their prices 
remain unchanged. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia reported for last week amounted to 2739 tons, 
making a total of 67,589 tons, being an increase of 11,616 
tons over those recorded at the same time a year ago. 
The market continues very firm. Prompt supplies are 
scarce and readily bought up. For forward delivery the 
demand is slightly easier. The shipments at Leith last 
week were 141 tons. 

New Shipbuilding Orders.—Messrs. Cayzer, Irvine, and 
and Co., of the Clan Line of steamers, have placed an 
order for a new liner having a steel single screw, and 
being 395 ft. long, with Messrs. William Denny and 
Brothers, Dumbarton. — Messrs William Simons and 
Co., Limited, Renfrew, have just received an order 
from the Government of Natal for the construction 
of a powerful suction pump dredger for service in the 
Durban bar. She will be a vessel of 2500 tons hopper 
capacity, and will, when completed, be the largest 
dredger with doors afloat.—The Glasgow and South- 
Western Railway Company are having constructed 
on the Tyne a new steam tug for Troon Harbour, 
similar to the one constructed at Dambarton fully twent 
years ago for the same harbour for the Duke of Portland, 
and used for ve | purposes up till very recently. She 
will have a speed of about 10 knots, and will be about 
100 ft. in length by 19 ft. wide. The Grangemouth and 
Greenock Dockyard Company have booked an order for 
the construction of two steamers to carry 2300 tons each. 
They are for Spanish owners, and similar to two vessels 
built by the same firm last year. 

Fire at the Hyde Park Locomotive Works.—Late on 
Saturday night a fire, which at one time threatened to be 
of large extent, broke out at the Hyde Park Locomotive 
Works, Springburn. It originated in the manager’s 
office and pneumatic bool store, which were totally. de- 
stroyed, along with all the pneumatic tools. hese 
buildings were surrounded by the boiler, boiler-mountin 
and erecting shops, and the power-house, all of whic 
were damaged to some extent; but the Glasgow Fire 
a succeeded in saving them before the fire spread 
further. The damage is estimated at from 5000/. to 7000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Parkgate Iron and Steel Company, Limited. — The 
thirty-eighth annual report of the above company states 
that the works and machinery have been maintained in 
good working order. Alterations and improvements are 
still being carried out in the steel works, in order to 
further increase the output and to reduce the cost of pro- 
duction, so as to meet the in i competition. 
Owing to the falling off in the general trade of the 
country, and the competition from Germany, accom- 
by unfavourable prices, some of the plant has 
not been employed to its full capacity. _Notwithstand- 
ing these drawbacks, the directors announce that the gross 
rofit for the past year has amounted to 32,3597. 12s. 9d. 
The 11,190/, 10s. 11d. expended on plant and altera- 
tions is intended to be written off out of revenue as 
depreciation. The balance brought forward from the 
previous year, added to the — profits, makes a total of 
41,4782. 3s. 5d. From this there is deducted, debenture 
interest, 2434/.; interim dividend of 6d. per share paid 
December, 1901, 7500/.; leaving the balance, 31,554/. 33. 5d. 
It is proposed to dispose of this as follows: Further 
dividend of 9d. per share, making 74 per cent. for the 
year, 11,250/.; written off additions and improvements at 
steel works, 11,1907. 103. 11d.; balance carried forward, 
9103. 12s. 6d. The directors retiring are Messrs. Charles 
J. Stoddart and Douglas Vickers. 


Hallamshire Steel and File Company, Limited,—The 





directors of the above company in their twenty-ninth 
annual report state that the net profit for the year is 
2887/. 93. 9d., to which has to be added the balance brought 
forward from last year 19802. 23. 1d., making a total of 
48671. 11s. 10d. It is proposed to pay a dividend of 
223. 6d. per share, absorbing 3375/., and to carry forward 
the balance of 1492/. 11s. 10d. Considerable additions 
have been made to the plant during the year, and ample 
depreciations and provisions have made. 


Iron and Steel.—Although the Whitsuntide holidays 
have been numinally shortened, in view of the stop 
next month during the Coronation festivities, there will 
be little done this week in either the heavy or lighter 
branches of industry. The condition of the iron trade 
of the district) shows no improvement. The Govern- 
ment specifications for armour have not been received, 
but are expected shortly. A singular point about the 
iron market is that although business is so very quiet, 
“yy are advancing. It was expected that there would 

a drop in Yorkshire irons on Tuesday, but instead 
there was an upward movement. 


South Yorkshire Coal Trade.—The pits are still play- 
ing. At the majority the men will have an opportunity 
of recommencing work to-morrow (Thursday), but it is 
We compa that. there will be any general resumption 
before next week. Up to the present the stocks of coal 
have not been drawn upon to any considerable extent, 
and there is alull in the trade. Little is doing in manu- 
facturing fuel, and prices, which have a downward ten- 
dency, are only kept at their present level by the steady 
demand for shipment. There is an average sale of softs, 
a good inquiry coming from London for the superior 
qualities. Quotations are unchanged all round. 





THE INSTITUTION OF MINING ENGINEERS.—Meetings 
will be held in London on May 29, 30, and 31, 1902, in 
the rooms of the Geological Society, Burlington House, 
Piccadilly, W. Thursday, May 29, at 11a.m., an Address 
will be delivered by the President. The following papers 
will be read, or taken as read: 2. ‘‘ Working Coal under 
the River Hunter, the Pacific Ocean and Its Tidal 
Waters, near Newcastle, New South Wales,” by Mr. 
A. A. Atkinson, H.M. Inspector of Mines. 3. ‘‘ Lead 
and Zinc Deposits of the Mississippi Valley, U.S.A.,” by 
Professor C. R. Van Hise and Mr. H. Foster Bain. 
4, ‘The Campbell Coal-Washing Table,” by Mr. Clarence 
R. Claghorn. 5. ‘The Mining, Concentration, and 
Analysis of Corundum in Ontario,” by Dr. W. L. Good- 
win. 6. ‘‘ Reopening of Hartley Colliery,” by Mr. R. FE. 
Ornsby. 7. ‘‘ Deposits of Hydroborate of Lime: Its 
Exploration and a oe Mr. Carlos A. Lynes 
Hoskold. 8. ‘‘Remarks on Mr. M. Walton Brown’s 
** Report on Mechanical Ventilators,’” by Professor A. 
Rateau, Paris. The following papers will be open for 
discussion ; ‘‘ Development and Working of Minerals in 


the Province of Leon, Spain,” by Mr. J. A. Jones 
(Trans. Inst. M.E., vol. xx., page 420) ; ‘* The Geological 
Ages of the Gold Deposits of Victoria,” by Mr. James 
Stirling (Trans. Inst. M.E., vol. xx., page 442. ‘‘The 
Oilshale - Fields of the Lothians,” by Mr. H. M. 
Cadell (Trans. Inst. M.E., vol._xxii., 314). ‘‘The 
Carboniferous Limestone Coal-Fields of West Lothian,” 


by Mr. H. M. Cadell (Trans. Inst. M.E., vol. xxii, 
page 372). ‘‘ Notes on the Lead Industry of the Mendip 
Hills,” by Mr. Thomas egg -aead (Trans. Inst. M.E., 
vol, xx., page 478). ‘‘The Imperfect Palverisation of 
Rocks by Means of i ag Aer Suggestions for its 
Improvement,” by Mr. E. D. Chester (Trans. Inst. 
M.E., vol. xxii., page 453). ‘‘Coke-Making at the 
Oliver Coke Work,” by Mr. F. C. Keighley (Trans. 
Inst. M.E., vol. xxii., page 493). ‘‘Mineral Resources 
of the Province of Quebec, Canada,” by Mr. J. Obalski 
(Trans. Inst. M.E., vol. xxii, page 505). ‘“‘A New 
Diagram of the Work of Mine Ventilation,” by Mr. H. 
W. G. Halbaum (Trans. Inst. M.E., vol. xxii., page 
484). ‘‘The Position of and Method of Working Bath 
Stone in the Quarries of the Bath Stone Firms,” by 
Mr. W. David (Trans. Inst. M.E., vol. xx., page 
495). — On Friday, May 30, at 10.30 a.m. The fol- 
lowing papers will read or taken as read: 9. 
**The Training of Industrial Leaders,” by Professor 
J. Wertheimer. 10. ‘‘Smelting in British Columbia,” by 
Mr. W. Denham Verschoyle. 11. ‘‘ Treatment of Low- 
Grade cape Ores in Australia,” by Mr. J. J. Muir. 12. 
“The Tarkwa Goldfield, West Africa,” by Mr. A. R. 
Sawyer. 13. ‘‘ Gold-dredging,” by Mr. T. Ross Burt. 
14. “Gold-dredging in Otago, New Zealand, by Mr. F. 


W. Payne. 15. “ Electric Traction on Roads and 
Mineral Railways,” by Mr. W. R. Cooper. 16. “‘ The 
Analytical Valuation of Gas-Coals.” by Mr. G. P. Lish- 


man. The following papers will be open for discussion ; 
‘“‘The Production of Sooper and its Sources of Supply,” 
by Mr. M. Eissler (Trans. Inst. M.E., vol. xxi., page 315). 
‘* Mining and Treatment of Copper Ore at the Wallaroo 
and Moonta Mines, South Australia,” by Mr. H. Lipson 
Hancock (Trans. Inst. M.E., vol. xxii., 461). ‘The 
Tarquah Goldfield, Gold Coast, West Africa,” by Mr. A. 
R. Sawyer (Trans. Inst. M.E., vol. xxii., page 402). ‘* The 
Buffelsdoorn and adjacent Districts of the Northern 
Klerksdorp Goldfields, Transvaal, by Mr. William Smith 
(Trans. Inst. M.E., vol. xxii., page 444). ‘‘ Brickmaking, 
by Mr. e L. Allen (Trans. Inst. M.E., vol. xxii., 
page 418). “A Civil and Mining E: eer’s Transit 
heodolite for connecting Underground Workings to the 
Surface, vice versdé, and for General Surveying,” by Mr. 
H. D. Hoskold (Trans. Inst. M.E., vol. xxii., page 536.) 
** The Connection of Und nd and Surface Surveys, 
by Mr. G. R. Thompson ( Inst. M.E., vol. xxii., 
page 519). On Saturday, May 31, there will be: excur- 
sions to the works of the Grand Junction Water Company, 
and to the works of the Southwark and Vauxhall Water 


Company. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Holidays have upset busi- 
ness altogether. To-day the market was reopened, but 
very few of the Change habituds attended, and it was 
difficult to learn whether or no any transactions were 
recorded. In the absence of any reports of business 
the fixing of quotations was no easy matter. So far 
as could be discovered, however, pig-iron quotations 
appeared to be strong. Merchants were understood to be 
prepared to dispose of No. 3 g.m.b. Cleveland pis ab 
483. 9d. for prompt f.o.b. delivery, and that may be re- 
garded as the general market rate. No. 4 foundry pig 
was 483. ; and grey forge 47s. 6d. Eas) Coast hematite 
pig was firmer than a week ago, owing, we believe, to 
more inquiries on American account. Nos. 1, 2, and 3 
were put at 57s. for early delivery. Spanish ore was again 
quiet. 

Manufactured Ironand Steel.—Holiday-making has been 
general in these two important branches of trade, with 
the result that no new information concerning them is 
forthcoming. Producers of most descriptions probably 
adhere to the rates last given. 


Coaland Coke.—The output of coal is smaller this week, 
owing to the holidays; but the cape is still plentiful, 
and quotations are rather easy. There are rumours that 
contracts have been placed with Paris houses for Darham 

a3 coal for some 50,000 tons, delivered at La Rochelle, Sb. 
Yazaire, and other ports. The prices are said to range 
from 143. 1d. to 14s. 6d. delivered into wagons at the 
ports named, which is lower value than recent market 
quotations. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has, of course, been 
interrupted by the Whitsuntide holidays; but quotations 
have raled firm. The best descriptions have made 16s. 
per ton, while secondary qualities have brought 14s. 9d. 
to 15s. 3d. per ton. House coal has been in compara- 
tively limited demand ; No. 3 Rhondda large has been 
quoted at 14s. 6d. per ton. The coke trade has exhibited 
a firm tone. Foundry qualities have made 19s. 6d. to 
2ls. per ton, and furnace ditto 17s. to 18s. 6d. per ton. 
As regards iron ore, the best rubio has been quoted at 
14s, 3d. to 14s. 6d. per ton, while Tafna has made 153. to 
J5s. 6d. per ton. 


Swansea Harbour Trust.—At a meeting of the Swansea 
Harbour Trust on Monday it was decided to raise 
400,0002. by the issue at par of mortgage debenture stock 
bearing interest at 4 per cent. per annum. It was stated 
that the trade statistics for the last four months were the 
most satisfactory in the history of the trust. 


Instructional Destroyers.—Kight destroyers, comprising 
the Devonport instructional fleet, returned to port on 
Thursday after a three weeks’ cruise. Leaving Kings- 
town on Monday week, the fleet proceeded to the Scilly 
Isles and thence to Penzance, where they remained a 
night. The cruise has been exceptionally free from acci- 
dents ; bub in the course of steam trials on the voyage to 
Penzance, one of the destroyers was unable to keep up 
with the others owing to minor engine-room defects. 


Welsh Railway Traffic.—The revenue of the Barry 
Railway to May 10 this half-year amounted to 230,0562., 
as compared with 208,631/.; that of the Rbymney to 
94,389/., as compared with 92,5587. ; and that of the Patt 
Vale to 321,739/., as compared with 322,929. The Barry 
is working 9 additional miles of line. 


The Swansea Valley.—The steel-smelting trade is in a 
satisfactory condition, the furnaces being generally in 
full activity. There has been a good demand for bars, 
and prices have shown firmness. The output of the 
collieries has been scarcely so large. 


Cardiff Electric Tramways.—Trams are now running on 
the Canton and Bute-road routes. The work remaining 
in hand relates to extensions and new ground at Splott. 
The Town Council has decided to run trams on Sundays 
between the hours of 2 p.m. and 10 p.m. The Council 
has also decided that the tramway employés shall work 
nine hours per day, and that time and a half shall be paid 
for Sunday labour. 


Water Supply of Newport.—The —— Town Council 
considered on Friday complaints as to delay in connection 
with the Wentwood water undertaking and the excessive 
cost of some portions of the work. The Council eventu- 
ally adopted a report embodying an expression of satis- 
faction from Mr. Baldwin Latham, the chief engineer. 


South Wales University College.—Principal E. H. Grif- 
fiths, who has offered his valuable scientific apparatus to 
the University College of South Wales and Monmouth- 
shire, estimates the cost of a suitable building for its 
housing at about 20007. If it is not —— by the 
Cardiff Institution, the gift will go to the National Phy- 
sical Laboratory recently established by the Government 
at Bushey. The idea is that the — should not be 
used for educational purposes, but for scientific research. 


Standardisation of Tram Rails. — Mr. W. Harpur, 
Cardiff borough engineer, has been appointed to repre- 
sent the Association of Municipal and County oo 
on @ commission formed in connection with the Institu- 
tion of Civil Engineers, the Mechanical Engineers, the 
Naval Architects, and the Iron and Steel Institute, to 
consider the question of standardising tramway rails and 
other sections. The other representative of the Associa- 
tion on the commission is Mr. C. F. Wilie, city surveyor 


of Sheffield. Sir J. Wolfe-Barry, Mr. Douglas Fox, and 
a number of prominent railway engineers are associated 
with the work of the commission, 





MISCELLANEA. 


THE annual show of the Bath and West and Southern 
Counties Society will be held this year at Plymouth, 
from May 27 to May 31. 


The traffic receipts for the week ending May 11 on 33 
of the principal lines of the United Kingdom amounted 
to 1,840,8877., which was earned on 20,114} miles, For 
the corresponding week in 1901 the receipts of the same 
lines amounted to 1,811,973/., with 19,9824 miles open. 
There was thus an increase of 28,914/. in the receipts, and 
an increase of 131? in the mileage. 


By a decision of the United States Supreme Court, 
the Carnegie Company have finally won their suit against 
the Cambria Iron Company for infringement of the Jones 
mixer patent, covering the use of the large reservoirs of 
molten iron which have now become common in Bessemer 


account taken by the Circuit Court. The patent has been 
in litigation since 1897. 

We learn from the Engineering and Mining Journal 
that the use of fuel oil is rapidly increasing in Cali- 
fornia, the city authorities of San Francisco having 
granted over 150 permits for the use of oil in place of 
coal. The applicants for these permits have been mainly 
factory — and the like, little fuel oil being used 
for household purposes. Many of the steamboats plying 
in San Francisco waters are also using liquid fuel. 


A new street-sweeping machine, we learn from the 
Scientific American, is now being tried in New York. 
The machine is essentially a four-wheeled water-cart, to 
which is added a rotary sweeper and conveyor, the latter 
lifting the dirt collected by the brush into a bin placed 
above the water tank. The whole plant is managed by a 
single man. It is drawn by two horses, and it is stated 
that on an average it is capable of cleaning 70,000 square 
yards per day. Since the dirt is wetted by the sprinkler 
before the brush reaches it, no dust is raised. 


At 8.20 a.m., on May 20, the new electrical mail-van 
started its daily run from Mount Pleasant, its first load 
being a special delivery of mails to Waterloo. This is 
the first occasion that an English-built electrical motor 
van has been used for this purpose, and the postal 
authorities being most anxious to adopt the latest and 
most improved means of transit, are now giving this 
new system an extended trial in the City and West-End 
services. The van used is one of the Carl Oppermann’s 
electric delivery vans, made in Clerkenwell, the motive 
power being furnished by a set of the ‘‘A BC” electric 
accumulators (Oppermann patent). 


*‘The Boundary Copper Mining District of British 
Columbia ” is the subject of a recent.article by Mr. W. M. 
Brewer in the Engineering and Mining Journal. The 
ores here are poor, containing about 2 per cent. of copper, 
4s, 2d. worth of gold, and a little silver per ton, but they 
occur in large quantities, and contain so much lime and 
iron that they are self-fluxing, and can therefore be cheaply 
smelted, whilst with the system of mining adopted, the ore 
is brought to the furnace at a cost nob exceeding 3s. 6d. 

er ton. Large smelting plants very well equipped have 
om erected in the district. The most important of 
these—that at Grand Forks—can treat 1300 tons of ore 
per day, or from 10 to 12 tons per man employed, so that 
the labour cost must be remarkably low. 


A recent issue of the Iron Age gives particulars of the 
cables to be used for the new East River Bridge, New 
York, now in course of construction. Whilst the cables 
used in the old Brooklyn Bridge each consisted of 5296 
wires, making a total of 21,184 for the four cables, the 
cables for the new bridge will consist of 7696 wires, making 
a total of 30,784, and will weigh in all about 5000 tons. 
The wires are of No. 6 gauge, and have a tensile strength 
of 200,000 lb. per square inch. They have been drawn in 
lengths of 4000 ft., so that comparatively few splices are 
required. Such ae as are used, however, are screw 
unions, right and left-handed threads being rolled on the 
wires at their ends. The cables are being built in place ; 
they consist of 37 strands of 208 wires each. The wires of 
each strand are carefully adjusted to the same tension as 
they are laid in position, and are then bound into a round 
bundle which is lashed at intervals with wire. Each 
strand as it is finished is lifted up to the saddle. The 
wires are not taken into the anchorages, but inside each 
abutment are connected to chains transmitting the pull 
of the cables to the anchorage, which is a mass of masonry 
resting on piles having a total volume of 44,597 cubic yards, 


The City Engineer (Mr. D. J. Ross) in a report to the 
Corporation on the subject of the works executed during 
last year by the Public Health Department, states that 
beneath the City streets there are 14 miles of subways 
under the control of the Corporation, but there are other 
subways not controlled by the City authorities, The 
lengths of gas, water, telegraph, and other tubes laid in 
the corporate subways extend over 11 miles, being an 
increase of 3 miles during the year. The electric 
light and telegraph conduits alone contain some thou- 
sands of miles of wire. The inspector of subways 
reports that 15,335 workmen and others were admitted 
during the year for various purposes. The engineer also 
submits some figures with reference to the cleansing of 
the city, within which more than 300,000 persons pass 
the day, and nearly 100,000 carriages enter and leave. 
The quantity of water for washing was 37,708,690 gallons, 
while the —— — removed pr —e —— 
44,975 vans, ther with sweepings and slops from the 
public ways Pye vo a total of 75,090 loads. The refuse 
destroyed at Lett’s wharf was represented by 22,657 
loads, which produced a residuum of 3961 loads of value- 
less clinker, for the removal of which tie Corporation 





had to pay. 





steel works. The damages payable will be fixed by an | f 





A Blue-book has been issued giving returns of acci- 
dents and casualties as reported to the Board of Trade by 
the several railway companies in the United Kingdom 
during the year ended December 31, 1901, together with 
reports of the er pry officers of the railway depart- 
ment to the Board of Trade upon certain accidents which 
were inquired into. It isa noteworthy fact that train 
accidents did not cause the death of a single ee in 
1901. This is the first time that such a gratifying record 
has been shown by these annual returns. In 1900 the 
death-roll of passengers was 16, The number of passengers 
injured by accident to trains, rolling-stock, permanent 
way, &c., was 476, as compared with 863 in the previous 
year. Eight servants of companies were killed and 156 
Injured, compared with 24 and 180 respectively in 1900, 
and three “‘other persons” were killed and five injured, 
against two killed and six injured in the previous year. 
Of the 657 persons killed and 2016 inju ~ accidents 
rom causes other than accidents to trains, rolling stock, 
pon way, 135 of the killed and 169 of the in- 
jured were passengers. The details show that 282 persons 
were killed when trespassing, 144 committed suicide on 
railways, and that 55 were killed while passing over rail- 
ways at level crossings. During the twelve months 503 
servants of companies or contractors were repo: as 
having been killed and 4087 injured by the travelling of 
trains or the movement of vehicles used exclusively on 
railways. Altogether 506 accidents to trains, including 
those in which no personal injury was sustained, ware re- 
—. and 1277 persons were killed and 18,375 injured 

uring the twelve months. 





Frencu Raitway Trarric.—In the first quarter of the 
present year the Eastern of France Railway established 
an increase of 65,1607. in its traffic receipts. The Orleans 
Railway also exhibited an increase of 43,240/.; the 
Northern of France Railway an increase of 21,160/.; the 
Paris, Lyons, and Mediterranean Railway an increase of 
117,2007.; the Western of France Railway an increase of 
oo and the Southern of France Railway an increase 
of 02, 


Mzssrs. Botckow, VAUGHAN, AND Co., LimrTED.— 
— operations, commenced at the Leasingthorne Col- 
liery of this company seven months ago, have up to the 
present proceeded satisfactorily. Despite a slight diffi- 
culty with water, the main seam of was reached at 
a depth of 63 fathoms a few weeks since, and is now 
being worked. The main shaft of the new pit will be 
18 ft. 3 in. in diameter at the surface, and 17 ft. at the 
bottom. The air shaft will range from 14 fb. to 12 ft, 
from the surface to the bottom. The Brockwell seam, it is 
expected, will be reached at a depth of 190 fathoms. It is 
intended to establish 200 coke ovens between Leasing- 
thorpe and Coundon. 





PrrsonaL.—The Yorkshire Steam Motor Company, 
Ingham-street, Hunslet-road, Leeds, inform us that their 
business_has been taken over by Messrs. Deighton’s 
Patent Flue and Tube Company, Limited, Hunslet, 
Leeds, and in future will be carried on under the style of 
The Yorkshire Patent Steam Wagon Company. rge 
new works are being erected for this branch of their 
business, and will equipped with all the latest 
labour - saving machinery. This department will be 
under the same management as heretofore.—Messrs. 
Rowlingson and Co., constructional engineers, 7, Quality- 
court, Chancery-lane, London, and Darlaston, announce 
that they have transferred the patent agency branch of 
their business to Mr. Sydney E. Page, A.M.I.0.E., 
chartered i agent, at 28, New Bridge-street, Black- 
friars, E.C. 





Ruopes’s SteaAMsHIP Guipk.—Messrs. ey Philip 
and Son, 32, Fleet-street, E.C., have issued the 1902-3 
edition of Rhodes’s Steamship Guide, edited by Mr. 
Thomas Rhodes, who has unique opportunities for acquir- 
ing that special and extensive knowledge of shipping 
traffic indispensable for the preparation of such s, work. 
To all interested in shipping, whether from the point 
of view of constructors, owners, agents, passengers, or 
as students or sportsmen, of sea epost, the k is 
a veritable vade mecum. The alphabetical lists of 
ships, the geographically-arranged records of lines to all 
parts, with fares, &c., the gazetteer of ports, the hints to 
travellers, the popularly written exposition of the prin- 
ciples of naval architecture and marine engineering, with 
charts of all the oceans, showing the steamship lines, 
make an annual which, at 1s. for paper and 2s. for cloth 
covers, has few equals in utility and cheapness. 





Tyne SHIPBUILDERS AND Nova Scotia.—Messrs, Swan 
and Honter, the well-known Tyne shipbuilding firm, are 
credited with an intention toset up works in Nova Scotia. 
About a year since the Halifax City Council decided to 

nt a bonus of 20,0007. for the establishment of « ship- 

uilding yard, and a similar sum for engine and boi 

works within the city boundaries, irrespective of any 
assistance whivh the Canadian Government might 
afford in the shape of a shipbuilding bounty. . 
Hunter, when he recently visited Canada, B sy sv 2 a 
site at Dartmouth, on the opposite side of the harbour 
from Halifax, and the question arose whether Halifax 
would continue its proposed bonus. The works would 
still be within the harbour, the geographical conditions 
being similar to those of Glasgow and Govan. Dart- 
mouth has offered 20,000/., and a committee of the 
Halifax City Council has desided in favour of granting a 
similar sum for Dartmouth Works. If Messrs. Swan and 
Hunter ‘do not finally accept the terms offered, they are, 
of course, open to any other firm, 
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LOC§MOTIVE FOR THE CAPE GOVERNMENT RAILWAYS. 


LILSON, AND CO., ENGINEERS, GLASGOW. 
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THE LEGAL POSITION OF TRADES 
UNIONS. 

Tue above subject gave rise to a long and ani- 
mated discussion in the House of Commons on the 
night of May 15. Mr. Beaumont, M.P. (Hexham), 
proposed the following resolution : ‘‘ That legisla- 
tion is necessary to prevent workmen being placed 
by judge-made law in a position inferior to that 
intended by Parliament in 1875.” The speech in 
which this motion was introduced to the House 
was characterised by a moderation which was not a 
conspicuous feature in the addresses of a number 
of other members who spoke in support of Mr. 
Beaumont’s proposal. 

In order to approach the consideration of the 
report of the proceedings in a scientific manner, it 
is necessary to consider a few of the leading prin- 
ciples of law at present applicable to trades unions. 
By considering that law in all its naked simplicity, 
and making none of the wild assumptions upon 
which many of those affected by the famous Taff 
Vale Railway case found their arguments, we shall 


5 | find that in the present circumstances there is no 


real need for any legislation on the proposed lines. 
In the first place it is necessary to consider the 


7 | effect of the cases which led up to and which have 


followed the Taff Vale Railway case. (1) In Lyons 


88 |v. Wilkins the court granted an injunction to re- 


strain picketing ; (2) in Linaker v. Pilcher it was 
decided that the members of a union can be made 


90 | liable to an action for libel, and that the funds of 


the union can be attached for the recovery of 
damages ; (3) in the Taff Vale Railway case the 
Upper House held that a trade union can be sued 


694 |in its corporate capacity for ‘‘ tort,” and that the 


funds of the union may be drawn upon ; and (4) in 
the case of Quinn v. Leatham it was declared that 
although an act may be lawful when done by one 
person, yet several persons may be held liable for 
conspiring together to do that act. It will be ob- 
served that there is nothing in any one of these 
cases which limits their operation to workmen’s 
unions. All trades unions which come within the 





legal definition (which will be given later on) are 
equally affected. 

The coping stone to this edifice of legal authority 
may be found in Lord Lindley’s judgment in the 
case of Quinn v. Leatham, where he said: ‘“‘A 
threat to call men out, given by a trade union official 
to an employer of men belonging to the union and 
willing to work with him, is a form of coercion, 
intimidation, molestation, or annoyance to them or 
to him, very difficult to resist, and, to say the least, 
requiring justification. None was offered in this 
case. It is said that conduct which is not action- 
able on the part of one person cannot be actionable 
if it is that of several acting in concert. This may 


2|beso when many do no more than one is supposed 


to do, But numbers ma; annoy and coerce where 
one may not.” 

The issues at stake in the discussion on May 15 
might have been considerably narrowed if all the 
honourable members who took part in the debate 
had been familiar with the principles which underlie 
the above cases. It seems to have been tacitly 
assumed by supporters of the motion that every- 
thing laid down in these cases was in favour of the 
employers and against the workmen; and that 
in coming to their conclusions the judges had 
strained the construction of the statute in such a 
way as to defeat its original object. 

The alleged unfairness of the law in providing 
one set of rules for men and another for employers 
was thus described by Mr. Bell, M.P. (Derby): 
‘* Tt is illegal for the unions to issue lists of unfair 
houses with a view to preventing their members 
from seeking employment in those houses; but 
employers are at liberty to issue black-lists of work- 
men, and also through the medium of the character 
system they constantly prevent workmen from 
getting employment from other firms. I know 
from experience that railway companies will not 
give work to any man until they have a 
reply from his former employer, and there is 
grave justification for the suspicion that as the 
result of those investigations men often failed to 
obtain employment.” It is obvious that any 
alteration in the law along the lines suggested by 
Mr. Bell would strike at the root principles of the 
relationship between employers and employed. 
It is a custom, honoured by justice as well as by 
common sense, that an employer shall have the right 
to inquire into the previous history of those whom 
he is about to take into his service, and that in 
honestly giving such information to others he 
shall not be exposed to an action for libel. Never- 
theless this privilege is subject to a qualification 
which has evidently been forgotten by Mr. Bell. 
If an employer falsely and maliciously makes an 
untrue representation which prevents a man from 
getting work, he cannot sustain his plea of privilege ; 
and, a fortiori, a combination of employers to effect 
this purpose would also be exposed to the risk of an 
action. Trade unionists need have no fear ; their 
legal advisers, as we shall see hereafter, are shrewd 
enough to know and to fully avail themselves of 
the fact that unions cannot only be sued, but that 
they can also sue. They will not be slow to take 
the first opportunity which presents itself to test 
their strength upon this point. 

Mr. Bell’s speech contains arguments which may 
be taken as typical of all those urged in support of 
the motion before the House. When put forward 
by members who do not profess to be acquainted 
with the law, they carry little weight ; but they 
tend to gather importance when concurred in by a 
great lawyer like Sir Robert Reid. We think, 
however, that in pointing out the calamitous re- 
sults of the Taff Vale Railway case, the ex-Solicitor- 
General allowed himself to be influenced by hearsay 
evidence rather than by a temperate consideration 
of the cases which have arisen since the principle 
laid down in that case was adopted by the Courts. 
In describing the effect of the Taff Vale case he 
said: ‘*In the year 1901 the House of Lords held 
that a trade union might be sued and that all its 
funds might be appropriated ; that a wrong com- 
mitted in the course of a strike by an obscure 
person—-one of many thousands of men—might 
result in the taking of funds which had been 
dedicated to charitable purposes.” This state- 
ment is inaccurate, both in law and fact. 
That it contains a mis-statement of law is clear 
from a case which was recently decided by Mr. 
Justice Walton at the Manchester Assizes. We 
refer to Giblan v. the National Amalgamated 
Labourers’ Union of Great Britain and Ireland and 
others, which was an action brought by the 
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plaintiff against the defendant union and its secre- 
tary to recover damages for loss of employment 
caused by wrongful acts on their part. One of the 
questions which was reserved by the learned judge 
for further consideration was whether the union 
could be made liable for the wrongful acts of its 
general secretary. Mr. Justice Waltonsaid: ‘‘I 
think that for the purposes of this case the general 
secretary must be deemed to have had authority to 
do whatever the executive committee is allowed to 
do by the rules. But had he authority to call out men 
merely for the vindictive purpose of punishing a 
member who had defrauded the society and refused 
or failed to make good his defalcation? The jury 
here found that this was done by Williams ; but, 
in doing it, he was not committing an excess or an 
abuse in the exercise of any authority given him 
by the rules; he was doing something entirely 
outside the limits of that authority.” If the union 
cannot be held liable for the actions of a general 
secretary, their liability for an independent and 
irresponsible member must be small indeed. 

Sir Robert Reid also stated that the new liability 
may result in the sequestration of funds which have 
been dedicated for charitable purposes. Times and 
again it has been suggested that the trades unions 
should manage their accounts in such a way as to 
separate fighting funds from benefit funds. Thus 
on April 4, 1871, Sir Michael Hicks Beach pro- 

osed that such a division should be made, but the 
man Secretary (Mr. Bruce) stated that no trade 
union would accept such a condition. Lapse of 
time has not altered this state of affairs, and at the 
present day the only change suggested in the ad- 
ministration of funds is one which is designed to 
protect the revenues of the unions from the conse- 
quences of illegal action on the part of their officers. 

One other argument put forward on behalf of the 
motion was this : ‘‘ There is one law of conspiracy 
for the employer and another for the employed; 
whereas employers may agree together to work 
injury to employés, it has been declared by judge- 
made law that trades unions must not persuade 
workmen to interfere with the relationship of 
master and servant.” We have already suggested 
that there is no ground for saying that employers 
are unaffected by the Taff Vale Railway case. If 
further evidence in support of the accuracy of this 
view is required, let those who are in doubt 
refer to the legal definition of a trade union. 
which is defined in Section 16 of the Act of 
1876. The term includes ‘‘any combination, 
whether temporary or permanent, for regulating 
the relations between workmen and masters, or 
between workmen and workmen, or masters and 
masters, or for imposing restrictive conditions on 
the conduct of any trade or business, whether such 
combination would or would not, if the principal 
Act (i.e., the Act of 1871) had not been passed, 
have been deemed to have been an unlawful com- 
bination by reason of some one or more of its pur- 
poses being in restraint of trade.” 

The existence of the words in italics is frequently 
forgotten. Loud in their outcry against decisions 
which seem to curtail their powers, members of 
trades unions are wholly oblivious of the fact that 
every such curtailment affects combinations of 
masters just as it affects combinations of men. 
Mr. Haldane, however, referred to what is known 
as the Mogul case as an authority for the proposi- 
tion that the law of conspiracy is not uniform. He 
described the effect of that case in the following 
terms: ‘* It was held by the House of Lords that 
it was lawful for great shipping companies, when 
minded to put out of existencecertain ocean ‘tramps,’ 
to go to shipping agents and say, ‘If you deal with 
those tramp steamers, we will boycott you.” It is 
a significant fact that although Mr. Haldane ap- 

ared on behalf of the Amalgamated Society of 
iten Servants in the Taff Vale case, he never 
cited this case in support of his argument, for the 
plain reason that he knew well that it had no bear- 
ing. In that case a number oi steamship companies 
had agreed that the division of cargoes and freights 
amongst ships belonging to their association should 
be the subject of regulation, and that the agents 
of members dealing with ships who did not be- 
long to the association should be subjected to 
penalties. The plaintiff company, who were 
excluded from the association, sent ships to a 
loading port and endeavoured to obtain cargoes ; 
the associated owners thereupon sent more ships 
to the port, underbid the plaintiffs, and reduced 


freight so low that the plaintiffs were obliged to 
carry at unremunerative rates. 


The plaintiffs 











having brought an action for damages against the 
associated owners, alleging a conspiracy to injure 
them, it was decided in the House of Lords that 
since the acts of the defendants were done with 
the lawful object of protecting and extending their 
trade and increasing their profits, and since they 
had not employed any unlawful means, the plaintiffs 
had no cause of action. The foregoing bald state- 
ment of the facts of the Mogul case are sufficient 
to show that it is entirely different to the Taff Vale 
case. 

With a desire to make their position appear as 
bad as possible, the friends of trade unionism 
wholly ignored the fact that important rights have 
been conferred upon the unions by the recent change 
in the law. 

Mr. Edmond Browne, the standing counsel to 
the Trades Union Congress, expresses a clear view 
that employers can be sued. He says: ‘‘ The last 
point referred to me for opinion is as to whether 
or not the unions under the judgment have ob- 
tained any benefit in the matter of being able to 
sue employers. I think there is a great advantage 
in being able to sue, say, a vindictive employer, 
who might try and break up or otherwise injure a 
union for his own benefit. If it can be shown that 
employers do such an act, I am of opinion that an 
action will lie against them at the instance of the 
union.” 

We turn with relief from the consideration of 
Mr. Beaumont’s motion to the amendment which 
was moved and carried. In the course of the dis- 
cussion Mr. Renshaw proposed : ‘‘ That this House 
declines to commit itself to fresh legislation on the 
subject of trade disputes until it is shown that 
the existing law does not sufficiently protect work- 
men in the exercise of their lawful rights.”” Nothing 
was brought to the notice of the House of Commons 
which showed that trades unions have suffered 
undue hardships in consequence of the series of 
cases which has put the law upon a sound footing. 
No doubt actions for damages have been success- 
fully brought against them ; but in such cases the 
British jury—that most impartial of tribunals— 
must be held responsible. 

The motion seems to have been the visible sign 
of an attempt to make members of the House of 
Commons commit themselves to a statement of 
their views upon the Taff Vale Railway case—an 
attempt which we hope has been frustrated by the 
passing of an amendment to the effect that the 
time is not yet ripe for consideration of the 
question. 








NAVAL SHIPBUILDING. 

We have already made brief reference to the 
report just published of the Admiralty Committee 
on the Arrears of Shipbuilding (see page 622 ante) 
and we now return to the subject. This, we need 
hardly remind our readers, is not the first report of 
a Committee appointed by the Admiralty to inquire 
into the question of contract-built ships and machi- 
nery. There was -Lord Ravensworth’s Committee 
in 1884, which made a most exhaustive inquiry into 
‘*the conditions under which contracts are invited 
for the building or repairing of ships, including 
their engines, for Her Majesty’s Navy.”* It was 
followed three years later by another Committee 
‘‘appointed by the Lords Commissioners of the 
Admiralty to inquire into the system of purchase 
and contract in the Navy.”+ There was also Ad- 
miral Graham’s Committee of inquiry into dock- 
yard work, and some other investigations of a like 
nature, official and unofficial. 

These outbursts of inquiry are mostly due to the 
short-lived enthusiasm of ‘‘ new brooms ;” and they 
have generally been as barren of results as such 
spasmodic efforts usually are. The fault is with 
the public, and is the defect of a government by 
popular election. Defects which have been pointed 
out again and again still flourish, because those 
responsible have only to sit tight and say nothing 
for the whole matter to be forgotten. If we could 
have a public prosecutor of Government depart- 
ments, perhaps something might be done ; but then 
we should need a prosecutor of the public prose- 
cutor, and so ad infinitum. Quis custiodet ipsos 
custodes. The Press to some extent now plays the 
part of public prosecutor, but the tribunal before 
which delinquents are arraigned is both careless 
and indifferent, even though its best interests are 


page 483, also 
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concerned. It is impossible to keep public enthu- 
siasm or public indignation on the stretch for any 
considerable length of time, and when interest 
wanes fresh subjects have to be sought. 

In the report now before us the first thing that 
meets the inquirer is the fundamental difference 
between the present official publication and those 
that preceded it. Formerly the minutes of evidence 
were published in full ; now we are not even given 
a list of the witnesses called. In the one case the 
public are able to form their own opinions ; in the 
other they have to accept them ready made—what- 
ever they may be worth—from those officially ap- 
pointed. One can only conclude that the evidence 
was of such a damaging character that the Board 
were afraid to publish it because it would have 
proved a condemnation of Admiralty procedure. 

The Committee consisted of the following gentle- 
men: Mr. H. O. Arnold-Forster, Parliamentary 
Secretary to the Board of Admiralty, as chairman; 
Sir Thomas Sutherland; Sir Francis Evans ; and 
Rear-Admiral Wilson. The place of the Controller 
was subsequently taken by Sir William White, 
Assistant-Controller and Director of Naval Con- 
struction. 

There are many points in the recommendation 
of the members of the Committee that merit ap- 
proval, and were it not that sad experience teaches 
the futility of such expectations, one might hope 
that a better era was dawning, both for those who 
build ships and those who pay for them. The in- 
vestigation was directed to the causes of arrears 
in shipbuilding, and this necessarily included an 
inquiry into Admiralty methods. We have no 
means of knowing: what the various witnesses said, 
but we are in a position frequently to hear tho 
opinions of those most interested in the building of 
naval vessels. If their evidence was in accord- 
ance with often-expressed views, we can under- 
stand the desire of the department to suppress the 
minutes. In connection with this matter we 
would refer our readers to a former article on this 
subject which appeared in our issue of June 1, 
1900,* in which we dealt with the statements 
made by the then First Lord of the Admiralty in 
Parliament as to the causes of delay in carrying 
out the shipbuilding programme of the Naval 
Estimates. It will be remembered that Mr. 
Goschen attributed this failure to the inability of 
contractors to undertake work ; but we showed, as 
specifically as could be done without mentioning 
the names of firms, that the principal shipyards and 
engine works of the country were not only able but 
most anxious to undertake work. 

The main report is signed by all the Committee, 
but there are a number of qualifying statements 
made by each of the four members ; including the 
Chairman, who supplies a good many ‘‘ additional 
observations.” We are told in the body of the 
report that ‘‘ letters were despatched to the prin- 
cipal firms engaged in shipbuilding or in the con- 
struction of machinery and gun-mountings from the 
Admiralty, inviting them to lay their views before 
the Committee, either in writing or through their 
representatives in person.” We cannot help re- 
peating that it is a pity the replies to these letters 
were not published. The only objection—from 
the point of view of public interest — would 
have been had the firms themselves protested 
against such a course. This, we think, could 
hardly have been the case. It would be easily 
understood that contractors anxious for Govern- 
ment orders would experience some reticence in 
criticising adversely Admiralty procedure, because 
it might bring them into conflict with the officials 
of the department. Any such reason for reticence, 
however, does not exist, for here we have the 
Parliamentary Secretary of the Admiralty, and 
the Controller, and the Assistant Controller, on the 
Committee ; besides which, it is reasonable to 
suppose that the evidence would be at the disposal 
of all the chief officials of the Board. We are 
therefore once more driven to the conclusion that 
the evidence was such an indictment of the present 
a that their Lordships dare not let it be made 

ublic. 
: There is evidence of this even in the report. 
‘“‘Tt has been suggested,” we are told, ‘‘ that the 
methods of dealing with contractors approved by 
the Admiralty are capable of improvement in 
many respects, and that the wager adopted by 
the Controller’s Department has, in some cases, 
hampered the contractors in the execution of their 





* See ENGINEERING, vol. Ixix., page 719, 
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work, or has been ill-adapted to securing the most 
economical and most satisfactory results.” This is 
putting the case very mildly indeed, and the 
Committee handsomely acknowledge that ‘‘the 
methods adopted by the Admiralty are capable of 
improvement ;” which is simply to state that they 
are human rather than divine in their origin. It 
is added, however, that ‘‘the serious delays which 
have taken place were not attributable in any large 
degree to those methods.” That is an opinion to 
which, we think, very few Admiralty contractors 
would subscribe; at any rate, were they in a 
position to speak candidly, without fear of conse- 
quences. It is, we know, an opinion directly 
opposed to the views of some of the leading er 
builders and marine engineers ; and it is directly 
opposed to facts, unless reforms have been executed, 
of which no evidence is forthcoming. 

It is desirable to notice here an ‘‘additional obser- 
vation” made by Sir Thomas Sutherland. Refer- 
ring to the fact that ‘‘ships have unquestionably 
been built for foreign governments in less time than 
for ours, chiefly because the contractors have had 
the work much more under their own control than 
has been either possible or desirable in connection 
with the great work carried out for His Majesty’s 
Navy,” he goes on to say that this ‘‘ does not reflect 
either on the bond.fides of the contractor or the 
administration of the Admiralty.” We think most 
people will agree in the main with this opinion so 
far as it refers to the personnel of the Admiralty. 
The system, however, is thoroughly bad, as has 
been proved over and over again by previous 
inquiries as well as by the results obtained. That 
system still remains, and it is those that uphold it 
who are blameworthy. Probably the majority act 
rather through ignorance than from a desire to 
perpetuate what is radically vicious ; but ignorance 
is a poor plea to be advanced by those who pretend 
to control issues they do not understand. 

We do not quite follow Sir Thomas Sutherland 
in his view that the contractors should not have the 
work—by which he presumably means the execu- 
tion, not the design, of the work—as much under 
their control in the case of ships built for our own 
Government as for those of foreign countries. For 
many reasons there is more cause why the reverse 
practice should be followed. Our own Admiralty 
have always a stronger hold on British contractors 
than any foreign government can have; and as 
only the best firms are—or, at any rate, should be 
—dealt with, much more might be left to their 
control, with advantage to the efficiency of the 
Navy and to the purse of the taxpayer. Every- 
one will agree with the ‘‘additional observation ” 
of Sir Francis Evans that ‘‘ the contractor is 
entitled to as much consideration as is the Go- 
vernment,” and it is wise, again, in the tax- 
payer’s interests, that this consideration should 
be extended. If contractors are harassed and 
handicapped, they will charge for it in the bill, 
either this time or the next. Sir Thomas Suther- 
land, speaking with the recollection of the evidence 
—to which the public has not access—fresh 
in his mind, says that it is clearly proved there 
is need of ‘‘a change in the administrative 
work of the Admiralty, in order to insure a 
promptitude of decision, which has not hitherto 
obtained in reference to the vast and com- 
plicated details of naval construction ;” whilst Sir 
Francis Evans refers to ‘‘ the irritation apparently 
often caused by the stereotyped system of minute 
— pursued in the case of His Majesty’s 

avy.” 

We find evidence in the report that many of the 
old and often-discussed abuses in the Admiralty 
administration appeared again during the late 
inquiry ; abuses so patent and so plainly exposed 
that had not the power to resist change been abso- 
lute they could not have survived a week. There is, 
for instance, what is known as the ‘‘ open clause,” 
by which a contract can be altered at any time at 
the will of the Controller. Sir Thomas Sutherland 
says that such a clause is necessary to provide for 
changes during the progress of construction. 
Possibly under exceptional circumstances this may 
be the case ; but it is only under extremely excep- 
tional circumstances that the necessity should arise. 
There has been more harm done in the past by 
meddling with the design of ships during construc- 
tion than from most other causes. The object of 
the Admiralty should be, once a vessel is put in 
hand, to finish her as speedily as possible, in order 
that she may be available for the defence of the 
country should the need arise. Putting this on one 





side, however, the ‘‘open clause” has been one of 
the chief hardships to which contractors have been 
subjected. It opens the door to endless complica- 
tions and delays innumerable. It encourages the 
loose framing of specifications, and insistance on 
changes by all manner of people who ought to have 
no word in the matter once the contract is let. 
Sir Thomas Sutherland says that ‘‘the application 
of this clause should not rest, in any way, in the 
hands of subordinates, as it might then become a 
weapon wherewith to coerce contractors unfairly.” 
That it is in the hands of subordinates is a fact, and 
that it must remain in the hands of a subordinate 
is patent, so long as there is an open clause. The 
Controller is an executive naval officer, who is 
appointed to the head of the constructive and 
engineering branches for a short term. He has no 
knowledge of ship-construction.or engineering 
matters ; he must of necessity follow the advice of 
his subordinates, or act at random. 

The latter course has been too often followed in 
the past ; and we are sure that contractors would 
far prefer to place themselves in the hands of the 
higher technical officials to the Admiralty than be 
subjected to hazard of the caprice of one who 
is unable to judge the merits of their claims. Sir 
Thomas Sutherland says that ‘‘the contractor 
should be adequately indemnified for expenditure 
not contemplated in the original contract.” That 
hardly needs insisting ; but when he goes on to state 
that ‘‘ the decision as to the amount of extra charge 
should be left in the hands of the Controller as 
representing the Board of Admiralty,” he ad- 
vances a proposition which destroys the validity 
of a contract. ‘‘ The contractor is entitled 
to as much consideration as is the Govern- 
ment ;” but here we have a position in which 
the Government representative is at liberty to 
order what alterations in a contract he pleases, 
and to pay what he likes for them. Under 
these circumstances a contract may be less than 
useless to the shipbuilder ; for it might be used 
simply as an instrument by which the Admiralty 
would be put in a position to ask for anything 
it desired and to pay what it thought fit. 
Naturally the powers of oppression are not 
pushed to an extreme; but, nevertheless, they 
have often been used in a manner that has been a 
real hardship to Admiralty contractors. 

Sir William White appends a note in which he 
defends the Admiralty overseers. He states that 
‘¢as a rule they have carried out the inspection of 
contract work intelligently and efficiently.” We 
believe that the majority of contractors would 
endorse this opinion. For our own part we have 
the greatest respect for Admiralty overseers, who 
are put in a most difficult position. They have far 
too many masters, and many of them occupy 
positions of responsibility involving work beyond 
their powers and experience. Almost without 
exception they are hard-working and conscientious 
to a degree ; anxious to carry out their duties in 
good faith. It has been complained that they have 
too much power in their hands. We believe the 
chief difficulty is that they have not power enough. 
If they were able to decide details of how work 
should be carried out on the spot, and their de- 
cisions were made authoritative, it would result in 
the saving of time, the loss of which, under ——_ 
conditions, does so much to make Admiralty con- 
tracts unremunerative to the shipbuilder and costly 
to the nation. 

Sir Francis Evans opens up a wide question 
when he recommends that the Admiralty should 
have power to contract without tender. It is a 
proposal that has been put forward on previous 
occasions, but has never been seriously entertained. 
Nevertheless, we are sure that such a course would 
be a wise one, and would result in contract-built 
ships being more cheaply and more efficiently pro- 
duced. The Admiralty have naturally and neces- 
sarily, as the largest purchasers of shipping ma- 
terial in the world, such extensive powers that 
they could rely on being well served, supposing, of 
course, the transactions were with firms of high 
standing and sound financial position. It has 
been found in the mercantile marine that ship- 
owners can do business involving enormous sums 
of money without separate contracts in specifica- 
tions, and the Admiralty would be in a stronger 
position to command just treatment than any private 
firm or commercial corporation. 

Lastly, we would like to refer to a remark by Sir 
Francis Evans. He speaks of the great increase of 
work entailed upon the dockyard staff during the 





last few years, and the stress put upon the Director 
of Naval Construction. If we remember how largely 
the shipbuilding vote of the Navy has increased of 
late years, we shall recognise how well timed this 
expression of opinion is. The professional officers 
of the Admiralty, both in the constructive and 
engineering branches, have now far more work 
thrown upon them than they can properly transact ; 
and this is not only a hardship to individuals, but 
a source of danger to the country. 





ELECTRIC GENERATING STATIONS 
AND THE FACTORY ACT OF 1901. 
Tue Factories and Workshops Act, 1901, contains 

many surprises for the manufacturing and industrial 

world. Only recently we showed that under some 
of its provisions a railway siding becomes a factory, 
and subject to many regulations which do not 
apply to a railway system in general. Electric 
generating stations are expressly mentioned in the 
Act, but the fact does not seem to have received 
general recognition till quite recently. It was not 
until the Home Office was considering the issue 
of its regulations that the owners of generating 
stations awoke to the disabilities that were about 
to be imposed upon them. The Institution of 

Electrical Engineers took the matter up, and on 

Monday, the 12th inst., they held a conference at 

the rooms of the Society of Arts, at which resolu- 

tions were passed setting forth that there were 
clauses in the Act prejudicial to the industry, and 
empowering the Institution to approach the Home 

Secretary, praying that they might be allowed to 

confer with him before the Regulations under the 

Act were finally drawn up. ~ 
The clause which brings electrical stations under 

the Factory Act is as follows : 

‘*Schedule 6, No. 20.—‘ Electrical Stations ’— 
that is to say, any premises, or that part of any 
premises, in which electrical energy is generated or 
transformed for the purpose of supply by way of 
trade, or for the lighting of any street, public 
place, or public building, or of any hotel, or of any 
railway, mine, or other industrial undertaking.” 

This clause is not only wide enough to include 
all generating and transforming stations for lighting, 
power, and traction purposes, but also plants in 
works, hotels, shops, railway stations, and the like. 
Indeed, it looks as if the only electric generating 
plant that would be outside the scope of the clause 
would be that in the country mansion. Practically 
all others will come under the inspection of the 
Home Office, and unless exemptions are obtained, 
it will be impossible to employ in them youths 
younger than eighteen years, while every detail of 
their arrangements will be subject to the control 
of inspectors in regard to matters of safety. At 
the meeting it was urged by several speakers that 
if young people could not be employed after 
eight o'clock at night, and occasionally on 
Sundays and holidays, there would be serious 
inconvenience to the electric supply companies. 
This would arise, firstly, because there are many 
transforming stations in which it is necessary 
to have two attendants, although the work is 
really not more than one can do. In such cases it 
is usual fora man and a boy to be engaged, the 
latter really doing little more than look on. There 
are also many duties in an electric station that can 
be perfectly well performed by boys, such as taking 
records and the like, which must be put into older 
hands if juvenile labour is forbidden after eight 
o’clock at night, and if meals may not be eaten 
in the place where the work is carried on. 

The most serious objection raised at the meeting 
was, however, the difficulty of educating young 
men for the industry if they cannnot enter before 
the age of eighteen. Electric supply is worked 
in shifts, and the busy time dees not cease before 
eight o’clock. Sometimes it does not really com- 
mence before that hour. Therefore, just at 
the time when a boy can be best trained 
for the duties of the place, the Factory Act declares 
he must be released from work. At present there 
is a great dearth of satisfactory labour for electric 
stations, in relation to care of dynamos and attend- 
ance at switchboards. The industry is growing 
rapidly, and there are no te businesses from 
which men can be diverted by the offer of higher 
wages. It is therefore necessary that in every 
electric station there should be boys under training 
to undertake responsible positions when they 
attain the proper age; but if they cannot enter 
when they leave school, it is very difficult to obtain 
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them afterwards. They become established in 
other businesses, and by the time they are eighteen 
they can command wages which are in excess of 
the value of their services should they be trans- 
planted to an electric generating station. 

The rule that meals may not be eaten in a factory, 
and that certain hours must be allotted to them, 
is very salutary in some trades. It obliges young 
people to leave a close, dust-laden atmosphere at 
intervals, and fill their lungs with fresh air, while 
it avoids the injection of manufacturing impurities 
with the food. But in electric stations there is 
usually neither dirt nor dust ; indeed, some of them 
are palatial in their proportions and appearances, 
while they are far healthier than the cottages and 
cook-shops in which the working classes take their 
meals. A youngster who has nothing to do except 
to watch a voltmeter may very well eat his supper 
at the same time; it is absurd that because some 
factories are close, dirty places, that all shall be 
obliged to submit to the same rule. 

The views of the factory inspectors as regards dan- 
gerous appliances are likely to be very inconvenient. 
One speaker declared that they would necessitate the 
rebuilding of all the switchboards in the kingdom. 
Probably this was an exaggeration, but one knows 
that many inspectors hold the opinion that all 
dangerous appliances should be fenced so that it 
is impossible for the most reckless person to come 
to harm. This, however, is an absolute impos- 
sibility in many trades, and there is no reason that 
such an idea should be made the basis of rule in an 
electric station. The danger of electric shock 
occurs there mainly at the switchboard, and is 
perfectly well known to everybody. Many of the 
exposed parts are more dangerous to touch in a 
high-pressure system than red-hot bars, and the 
fact is a matter of common knowledge to all. To 
cover all these with insulation would not only be 
costly, but most complicated, and would entail re- 
modelling most of the arrangements. As long as 
the public are admitted to unfenced railway plat- 
forms alongside which high-speed trains run, surely 
it is an excess of precaution to guard every little bit 
of metal on a switch ; 

If the Institution is to approach the Home Secre- 
tary with any prospect of success, it must be able 
to speak in the name of the industry, and must 
have the support of the members. The time 
available is believed to be short, for it is asserted 
that the new regulations have been drafted. It 
therefore behoves all that are interested to put 
their views in writing without delay, and send 
them in, showing in what way, and to what extent, 
they will be hampered by the new Act. The law 
contains provisions enabling the Home Secretary 
to exempt industries upon good cause being shown, 
and there should be no difficulty in setting forth 
good reasons why electric supply stations should 
not gain the benefit of the concession. 





WINDING GEAR FOR DEEP SHAFTS. 

In a paper read on the 15th inst. before the 
Institution of Mining and Metallurgy, Mr. Hans C. 
Behr dealt with the designing of plants for winding 
minerals from great depths, a question which is 
certain to become of constantly increasing import- 
ance as the shallower strata of ores and coal are 
exhausted. As matters stand at present, the Calumet 
and Hecla Copper Company have the deepest shaft 
now at work, the depth being 4900 ft. Coming close 
to this is, however, the 4750-ft. shaft of the Tama- 
rack Mining Company, which is, we believe, being 
deepened, as the hoisting engines erected there a 
couple of years ago have drums large enough to take 
6000 ft. of rope; and, in fact, the engines were de- 
signed to raise a load of 12,000 Ib. of rock from a 
depth of 6000 ft. at a speed of 4000 ft. per minute. 
With great depths, icularly in districts in which 
coal is dear, the problem to be solved is of consider- 
able complexity. In this country by far the greatest 
number of winding engines built are intended to 
haul coal from no exceptional depth. The matter 
of fuel economy is of quite secondary importance, 
since the fuel burnt under the boilers is generally 
of a quality almost unsaleable. As a consequence, 
non-condensing engines are commonly employed, 
a favourite type being fitted with Cornish valves, 
which make easy the dling of the engines, but 
involve enormous clearances and large surfaces 


liable to cause initial condensation of the steam. 
Mr. Behr, as consulting engineer to the Consoli- 
dated Gold-Fields of South Africa, Limited, has 
evidently in view the working of the deep levels, 





The gold-bearing stratum has been proved to extend 
over a great area, but much lies at a great depth, 
and hence the technical advisers to the mining mag- 
nates will ere long have to provide for the winding 
of the ore from depths of fully 6000 ft. Hitherto 
coal has been a very expensive commodity in this 
region, and how far it may be cheapened by the 
methods of working likely to be commercially pos- 
sible under the new régime is problematical, but 
even substantial reductions in its price would still 
leave at a high figure the fuel costs needed to wind 
lerge quantities of ore from a shaft of over a mile in 


depth. 

Tn the case of shallow shafts it is unusual to take 
into separate account the inertia of the load, and 
the work required to accelerate it up to the maxi- 
mum speed of hauling. The static resistances only 
are estimated, a large percentage added for frictional 
losses, and the engine made big enough to over- 
come the total resistances thus assumed at the mean 
speed of hauling desired. Such a rough-and-ready 
method has no merit save that of simplicity, when 
it comes to a question of deep winding. Heavy 
drums are unavoidable, and t masses of this 
kind are not easily accelerated; so that if the shaft is 
to be worked smartly it is necessary that the engine 
shall be capable of exerting at the start a torque 
considerably in excess of that’ needed to keep the 
load moving at its maximum speed when once 
it is fairly under way. Mr. Behr suggests that 
this feature may be economically obtained by 
using four-cylinder compound engines, one high 
and one low-pressure cylinder being arranged 
tandem fashion at either end of the drum shaft. 
The engines should be strong enough to withstand 
the admission of high-pressure steam direct to the 
low-pressure cylinder. At starting the high- 
pressure exhaust would be turned into the atmo- 
sphere through a by-pass, and steam admitted 
direct from the boiler to the low-pressure cylinder. 
A very powerful starting effort would thus be 
obtained, which is the more necessary in that the 
engine may have been stopped at a point in which 
steam pressure can be applied to only one crank, 
and that not at its full leverage. Unless somesuch 
plan as that advocated by Mr. Behr is used, it will 
in such a case be necessary to reverse the engine 
slightly, so as to get the cranks in a more favour- 
able position. Some method of balancing the load 
on the engine is obviously desirable, as the size of 
the engine needed is thereby greatly reduced. At 
the same time it is occasionally necessary to hoist a 
cage from the bottom without sending down the 
cage on the other rope. The engine should there- 
fore be powerful enough for this; but if of the 
ordinary type, it is then likely to be too large to 
work economically under its regular load. Here, 
again, Mr. Behr’s plan of using high-pressure steam 
in the low-pressure cylinder of a compound engine 
seems to afford a simple solution of the problem. 
Many different plans have been devised for balanc- 
ing the weight of the winding rope. In some cases 
an old rope is fixed to the bottom of one cage, 
carried round a pulley at the bottom of the shaft, 
and then attached at its other end to the bottom of 
thesecond cage. This arrangement, whist equalis- 
ing the weight of rope in each shaft at any given 
moment, of course aie to the total load carried, and 
is therefore unsuitable for use in very deep shafts. 

Mr. Behr discusses in detail the sizes of wind- 
ing gear necessary to raise 240,000 lb. per hour 
from shafts of 2000 ft., 3000 ft., and 6000 ft. 
depth respectively. With the 2000-ft. shaft the 
amount of ore raised each trip is taken as 
6000 lb., the weight of the cage being 4000 lb., and 
that of the plough steel rope 3600 1b. The drums 
would be about 10 ft. in diameter, and the pithead 
sheaves 14 ft. Making allowance for the frictional 
resistances at starting, he estimates the total static 
moment to be overcome by the engines at 80,400 
foot-pounds. The maximum speed of winding is 
taken at 36 ft. per second, and the time taken to 
attain this speed is estimated at 9 seconds. To 
ascertain the power required for this, itis necessary 
to take into account the inertia not only of the 
load, but of the drums and the sheaves. By a 
— calculation, the inertia of the drums and 
pulley can be replaced by that of an equivalent 
weight at the periphery of the drum ; or, as Mr. 
Behr has done, the actual load set in motion 
can be replaced by an equivalent at the radius 
of gyration of the main drum. By either 
method it is easy to calculate the power needed 
to give the requisite acceleration. In fact, the 
only difficulty is the numerical one of estimating 





the inertia of the drum, and it is suggested that it 
would be well to tabulate all such values when 
found, so that in making estimates for new work 
a fair guess might be made of the suitable virtual 
loads. In the case of the 2000-ft. shaft, Mr. Behr 
estimates the virtual load at starting, due to inertia, 
as 10,2301b. For economy of fuel it is, of course, 
desirable to use the brakes as little as possible, 
and to simply cut off steam from the engines at 
such a period that the load will automatically come 
to rest at the proper point, the last stage of the 
journey being therefore accomplished by ‘‘coasting.” 
The time taken for this, in the case of the 2000-ft. 
shaft, is estimated by Mr. Behr at 9 seconds, and 
the distance run as 165.6 ft., so that, the rest of the 
trip being made at 36 ft. a second, the whole time 
taken is 63 seconds. If 27 seconds were taken up 
in loading and unloading, forty single trips could be 
made per hour, and the output required attained. 

With the 3000-ft. shaft, and fixing the maximum 
speed at 36 ft. a second, as before, it is obvious 
that to attain the same output a greater load must 
be lifted each trip, the time needed being now 95 
seconds for the run, which, together with a 27 
seconds’ stop for changing tubs, reduces the trips 
per hour to, say, 30, and the load raised each time 
must therefore be about 8100 lb. This increase 
of load requires a heavier skip and a heavier rope, 
the weight of the latter being now 9000 lb., or 
2} times as much as was needed for the 2000-ft. 
shaft. The drums will also be heavier, so that, 
finally, to secure the required output engines about 
twice as large as those for the 2000-ft. shaft would 
be needed; and it then becomes a question whether 
for such shafts taper ropes and conical drums do 
not become necessary, or possibly the tail-rope 
system. Either arrangement, Mr. Behr shows, 
permits of smaller engines being used than is neces- 
sary with simple cylindrical drums and unbalanced 
ropes. ‘Tail-rope systems do not permit of the use 
of taper ropes, which are practically essential with 
very deep shafts, whilst they can be very well com- 
bined with a conical drum, and, in fact, are advan- 
tageous, since the maximum diameter of the drum 
is lessened and its moment of inertia correspond- 
ingly reduced. Coming finally to the case of the 
6000-ft. shaft, Mr. Behr assumes that the ore raised 
per trip should be 10,000 lb., and the skip would 
then weigh about 6600 lb. A parallel rope to lift 
this load would weigh 36,000 lb.; but, by suitably 
tapering it, the weight can be reduced to 18,676 lb. 
The former would require a drum 40 ft. at its 
largest diameter, whilst with the tapered rope 26 ft. 
in diameter suffices. The total time taken, in 
cluding that needed for loading, would, he esti- 
mates, be about 178 seconds, and the engines re- 
quired would have to be about 2.6 times as large 
as for the 3000-ft. shaft, assuming the latter to be 
worked with conical drums and high-tension steel 
ropes. 

As an alternative, Mr. Behr discusses the ques- 
tion of working such a shaft on the two-stage 
system—transhipping tubs at a transfer station 
nearly half-way up the shaft—and concludes that 
on the whole some such system would present 
advantages for shafts as deep as 6000 ft., though 
up to 4000 ft., or even 4500 ft., the single- 
lift system should have the preference. Mr. Behr 
does not refer to the ingenious system of ore- 
lifting by the pneumatic-tube system tried by 
Mr. Zulma Blanchet, at the Hottinguer coal mines, 
Epinac, in the early seventies, and finally aban- 
doned owing to the poor quality of the coal seams. 
Whilst expensive to insta], there is practically no 
limit to depth from which minerals can be raised 
by this method, though it is probable that the 
system can hardly be combined with fuel economy. 
As arranged by Mr. Blanchet, an iron tube 63 in. 
in diameter and ,§, in. thick, was carried down the 
shaft. In this tube worked a couple of pistons, 
from the lower one of which the cage was suspended. 
The load was raised by exhausting air above the 
upper piston. Could such a system be made to 
work continuously by a series of carriers coming up 
one tube and going down another, its capacity 
would be very great ; but to permit of this a very 
complicated system of automatically-operated air- 
locks would be needed, and it would not be easy 
to arrange for the winding of the workmen. As 
matters stand now, the miners on the Rand, if 
hauled at a higher speed than their worships 
consider consistent with their comfort and dignity, 
remonstrate with the engineman most effectively, 
by throwing stones through the engine room 
windows as they reach bank. 
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THE STEAM TRIALS OF H.M.S, 
“ LEVIATHAN.” 


Tue first-class armoured cruiser Leviathan, built 
by Messrs. John Brown and Co., Limited, Clyde- 
bank, for the British Navy, completed last Monday 
afternoon her contract steam trials, with very satis- 
factory results, the full power developed being, on 
the eight hours’ test, 31,203 indicated horse-power, 
while the mean speed on four runs over the long 
deep - sea course was 23.25 knots. The design 
anticipated 23 knots, with the engines developing 
30,000 indicated horse-power. The Leviathan is 
the second of the four vessels of the Drake class 
to be successfully passed through her steam trials, 
and, as on the occasion of the Good Hope’s perform- 
ance we wrote fully as to the chief elements of 
design (see pages 286 and 322 ante), it is only 
necessary here to give one or two general par- 
ticulars. The length is 500 ft., width 71 ft., and 
when in fighting trim she will displace 14,100 tons, 
the draught then being 26 ft. The vessel carries 


2600 tons of fuel in her bunkers, and will therefore | Dat 


be able to steam at a cruising speed of 14 knots for 
12,500 sea miles, equal toa voyage from Portsmouth 
to Melbourne, without renewing her fuel supply. 
The propelling machinery consists of two sets of 
four-cylinder triple-expansion engines ; each of the 
two sets is designed to develop 15,000 indicated 
horse-power, steam being supplied by 43 water- 
tube boilers of the latest Belleville economiser 
type, working at a pressure of 300 lb. per square 
inch. All the engine cylinders are fitted with 
separate liners and are steam-jacketed. The dia- 
meter of the high-pressure cylinder is 434 in., that 
of the intermediate cylinders 71 in., and that of the 
two op ae cylinders $14 in., each having a 
stroke of 48 in. The high-pressure cylinder is 
fitted with one piston valve of the inside type, 
the intermediate cylinder is fitted with two piston 
valves, having adjustable packing rings, whilst the 
two low-pressure cylinders are fitted with double- 
ported flat slide-valves, having a special type of 
relief ring. There are two air pumps on each 
engine worked by levers in the usual manner 
from the main engines. The main condensers 
are four in number, of cast gun-metal, having 
a collective cooling surface of 32,000 square 
feet. There are two condensers to each set of 
engines—one forward and one aft, bolted to the 
back columns and resting on a seat. At the aft 
end of each engine-room is placed an auxiliary 
condenser, having a cooling surface of 1830 square 
feet. Under each auxiliary condenser is placed a 
combined air and circulating pump. Water is cir- 
culated through the main condensers by four 
24-in. centrifugal circulating pumps, each driven 
by independent engines, having, in addition to 
the suctions from the sea, the usual bilge connec- 
tions. 

The boilers are placed in four separate compart- 
ments, there being in all eight stokeholds running 
athwartships. The forward group in each boiler- 
room consists of a single row of boilers, and the 
after group in each are placed back to back. There 
are thus 43 boilers with economisers—viz.: Five 
boilers having ten elements, with eight element 
economisers ; 28 boilers having nine elements, 
with seven element economisers ; and ten boilers 
having eight elements, with six element econo- 
misers. . ‘The total heating surface is 71,970 square 
feet, and the grate area 2310 square feet, the weight 
of machinery being approximately 2500 tons. 

The armament includes two 9.2-in. guns, sixteen 
6-in. guns, and a large number of 12-pounders and 
automatic guns. The main and auxiliary machinery 
and boilers and the magazines are protected by 
a water-line belt 11 ft. 6 in. deep, extending over 
half the vessel’s length, and varying in thickness 
from 6 in. amidships to 4 in. at the ends. At the 
after end of this belt a 5-in. armoured bulkhead is 
fitted, and 2-in. nickel-steel protective plating is 
fitted on the bows, Abaft the screen bulkhead is 
& protective deck 23 in. thick, affording protection 
to the steering gear and after capstan, &c. Within 
the citadel two protective decks are worked, the 
upper being 14 in. thick, and the lower 1 in thick. 
The 9.2-in. guns are protected by 6-in. barbettes, 
in addition to gun-shields. The 6-in. guns are 
each enclosed in a separate casemate, these being 
formed of 5-in. hard-faced armour. The conning 
tower is of 12-in. armour, with an armoured tube 
7 in. thick, affording protection to the controlling 
gear, &. 


TABLE II.—H.M.S. ‘“ Leviatuan’s” Trtats.—MEAN Restits or Four Runs over Derp-Sra Course 
(23 Knots) at Futt Power on May 9, 





First Run, 





























| 
| | Seconp Run. Turrp Run. Fourtu Run. 
st | Saag MST LI Terao eee eA 
Starboard. Port. (Starboard.) Port. (Starboard. Port. (Starboard.| Port. 
Mean steam in boilers aes Se) ey me ws re ie 285 
Mean vacuum * in. 25} 25 264 25} 254 25h | 254 254 
» revolutions oe ee ee 121.3 120.7 123.7 123.7 123.6 121.9 | 120.9 121.0 
High dhs Ib. tLe 106.7 nas = mo - ane mes 
aterm ee 3 39 : 4 4 J 
Mean pressures in cylinders) Tow forward },| 20.8 20.8 21.8 20.7 21.8 21.2 21.6 20.8 
oe MEDS. so | 20.1 20.4 21.3 20.7 | 21.1 20.9 20.9 20.8 
Intermediate ©.| £55 | f503 | gem | geo | aon | gaz | geo | esr 
ntermediate ... 4,545 4,505 4,6: 4,590 | x x & 4,370 
Indicated horse-power ..-) row forward ..| 3182 | 3085 31395 | 31290 | 3'304 | 31950 | 31290 | 8{175 
a Ga 3,075 8,100 3,315 | 3,220 | 3,280 8,205 3,190 | 3,175 
Total indicated horse-power : .| 15,673 | 15,320 | 16,380 | 15,900 | 16,820 | 15,647 | 15,770 | 15,260 
| SS ee 
Gross total indicated horse-pow.r 30,893 32,280 31,967 31,130 
Speed .. ée na oe a« 23.26 22.98 23.63 22.88 


TABLE III.—Mean REsutts OF THE STEAM TRIAL oF H.M.S. ‘‘ LEviaTHAN ” IN THE ENGLISH CHANNEL. 























ate a ee ‘3 ms May 18 and 14 May 15 and 16. May 19. 
Natural duration of trial ..|80 hours’ coal consumption at| 30 hours coal consumption}; Eight hours’ full power 
one-fifth full power trial at } full power trial 
Forward. Aft. Forward. Att. Forward Aft 
Draught of water 26 ft. 1 in. 26 ft. 6 in. 26 ft. 2hin. | 26 ft. Zin. 26 ft. 2 in. | 26 ft. 24 in. 
Steam in boilers. . b. 245 Ib. 280 Ib. 
Starboard. Port. Starboard Port. Starboard Port 
Vacuum .. me oe ae 26 in. 26 in. 26 in. 26 in. 25.6 in. 25 5 in 
Revolutions per minute “yp , 70.6 70.9 107.3 7.0 121.2 120. 
High s aa 51.86 Ib. nae Ib. He Ib. | mee Ib = Ib = Ib 
Intermediate 13.68 , 80 ,, 5 ey) yO os '- A ee 
Mean pressures =—-. | Low forward B47 56 6.49 ». 15.96 |, 14.8 |, 215", 20.5 
Low aft .. 5.00 ,, 6.24 ,, 15.32 ,, 15.0 ,, 20.7 ,, 20.7 ,, 
High aa 1323 = py — a 4,649 
: Intermediate 929 \ 5 4, 4,446 
Indicated none poner I forward 486 579 2,158 1,998 3,287 3,123 
Low aft 444 556 2,072 | 2,025 3,165 3,156 
Mean total indicated horse-power .. 3182 3190 11,584 | 11,298 15,829 15,374 
» collective indicated horse-power 6372 22,852 81,203 
+» _ air pressure fee ae Nil Nil +35 in. 
Speed of vessel .. “a wi a a 15.238 21.96 23.25 
Coal consumption per indicated horse-power 
ehour .. = sa pes 1.76 1b. 1.75 Ib. 1.94 Ib. 
Total loss of water 24 tons 95 tons 32 tons 











at the outset that 


oot interest attaches to these, 
as a change was made 


in the pitch of the propellers, 
so as to make possible a comparison of the results 
with those got with the Good Hope. Both ships 
are alike in form; the machinery is of the same 
dimensions, even to the propellers, which are 
19 ft. 2 in. in diameter. On the trials of the Good 
Hope the blades were set at a pitch of 22 ft. 9} in., 
and it was decided to give the Leviathan’s pro- 
pellers an altered pitch, which is now 23 ft. 9} in., 
and to make observation of the result on the speed of 
the ship. It was not deemed necessary to make the 
same series of progressive speed trials as in the case 
of the Good Hope, and only at three speeds are data 
available—at 15} knots, which represents the rate 
for one-fifth power; at 22 knots, the speed at 
continuous steaming power; and at 23 knots. 
From the results set out in the appended Table I., 
it will be seen that although at full power there is 
a slight gain in speed in the case of the Leviathan, 
the Gocd Hope did a shade better for the same 
power at 22 knots ; and as to slip, there is a rise to 
the same maximum at 23 knots, which characterised 
the progressive speed curve on page 323 ante. The 
revolutions of the Leviathan are also slightly less, 
as one would expect from the coarsening of the 
propeller pitch. 

















TaBLE I.—Mean Results of Speed Trials of H.M.SS. 
‘* Leviathan” and ** Good Hope.” 
as ee Indieated | S veel in | Per ntage 
Revelations. pHorge-Power. | K 10te, of Slip. 
H.M.S. ‘* Leviathan.” 

71.2 6,481 15.238 | 8.5 
197.6 22,900 21.96 | 12.8 
122.1 31,592 23.25 1 13.7 

H.M.S. ‘‘Good Hope.” 

77.6 7,953 | 15.91 84 
109.1 92,467 | 22.10 9.6 
123.2 23.05 18.5 


31,088 


The Leviathan’s trials at 15 knots speed were 
made over the measured mile in Stokes Bay at the 
top of the tide, the depth of water then being 
quite satisfactory for the speed and draught; but 
the other trials at 22 and 23 knots were made at 
the deep-sea course between the Dodman and Rame 
Head. Four runs were made on each occasion, 
and we have set out the results of each run at full 
speed in Table II. There was a stiff beam wind 
blowing, and the first and third trips were made 
to the westward. The mean of means, as given in 





Turning now to the steam trials, it may be said 


As to the steam performances of the machinery, 
little need be said. The boilers worked well 
throughout, and the full power—the greatest yet 
maintained in a warship on an 8-hour trial—was 
ot with only .35 in. of air pressure, which is far 
elow the standard formerly set up as natural 
draught. The loss of water is an interesting 
feature. On the low-power trial it was 15 cwt. 
per hour, which for 6372 indicated horse-power 
is quite satisfactory: at 22,882 indicated horse- 
power it was even Ag amepege less, being 
slightly over 3 tons per hour: and at full power 
it was practically at the rate of 1 ton per 8000 
horse-power per hour, or 4 tons in all per hour. 
The absence of vibration was also an important 
point. The engines worked splendidly, and it will 
be noted from ‘lable IIL., giving the results of all 
three trials, that the proportion of power by the re- 
spective cylinders was uniformly maintained. In the 
low-power trial, with a steam pressure of only 
200 Ib., the low-pressure cylinder power was some- 
what less relatively to the other cylinders than in 
the later trials. But the best proof that everything 
went well is the fact that the trials only occupied 
a week, the vessel returning to Portsmouth Dock- 
yard on Tuesday, to have her engines opened up 
for inspection and to be otherwise prepared for 
commission. 


JAPAN AND ITS TRADE. 

WE have from time to time directed the attention 
of our readers to some of the most important com- 
mercial and industrial developments which have 
taken place in Japan in recent years, and no doubt 
those who are specially interested in the subject 
have been able to form a fairly good idea of the 
present conditions. Still, we are sure that they 
will welcome a connected account which gives an 
outline of the whole position. This has been given, 
for the first time, in a small volume published by 
Harper and Brothers as one of an International 
Commerce Series of hand-books, its author being 
Mr. James Morris, who is favourably known by 
other works on Japan, on which he is able to speak 
from personal experience. The book contains 
many statistical tables, which, of course, we cannot 
attempt to reproduce, but some of its more general 
features may be noted, and especially those which 
bear directly on manufactures and engineering, as, 
in a way, connecting the detached accounts which 
we have given. ; 
The latest returns of the population of Japan, 











Table II., was 23.25 knots. 





including Formosa and the Pescadores, give a total 
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of 46,444,524, and the total number of foreigners 
in the country on December-31, 1899, was 11,684, 
of whom 8542 were men and 3142 women. The 
Chinese accounted for fully one-half of the total, 
while the British numbered 2013 and the Americans 
1296. The exports increased from 5,668,7031. in 
1890 to 21,492,980/. in 1899, and the imports from 
8,183,657. in 1890 to 22,040,192/. in 1899, and 
the national revenue from 8,355,5891. in 1891-92 
to 25,454,9811. in 1900-1901. 

Passing over the details of national statistics to 
the chapter on the wants of Japan in the matter of 
foreign commodities, we find much information 
which will be useful to all engaged in Eastern 
trade. Great Britain still has by far the largest 
share of the trade, although in certain departments 
she is being keenly pushed by the United States 
and Germany. The import of raw cotton increases 
year by year as the spinning industry of Japan con- 


tinues to grow. Its phenomenal progress since’ 


the close of the war with China in 1895 has been 
remarked throughout the manufacturing world. 
British India was, from 1895 to 1900, the main 
source of the supply of the raw cotton imported 
into Japan. China ceased to occupy the premier 
position in this respect in 1895. In 1895 the ex- 
eriment was made of importing raw cotton from 
Siam. In 1898 Egypt was laid under contribution, 
and, to a very small extent, Australia. French 
India began to supply Japan in 1894, and though 
the import has varied, it has always been consider- 
able since that time. The value of raw cotton 
imported in 1900 was 6,140,000/. The cotton 
yarn {imported comes almost entirely from Lan- 
cashire. From 1896 to 1899 the sales steadily 
diminished on account of the production of yarn in 
Japan, but in 1900 they revived and reached the 
value of 716,6551. In 1893 the value of the yarn 
imported from British India amounted to 124,316l., 
but it has now almost reached the vanishing point. 
The statistics of the imports of plate and sheet 
iron, pig iron, bar and rod iron, iron nails, rails, 
and iron pipes and tubes are all interesting, and 
show how keenly Belgium, Germany, and the 
United States are competing with British manu- 
facturers. The same is true of machinery, loco- 
motive engines, steam engines, and boilers, and 
spinning machinery. The growth of the importa- 
tion of printing paper shows the rapid develop- 
ment of journalism in Japan, which, indeed, has 
been phenomenal. In 1893 the total value imported 
was only 21,769/., whereas in 1900 it was over 
350,000/., which was shared by Germany, Great 
Britain, and Austro-Hungary. 

Probably the import in which many of our 
readers are chiefly interested is that of steamships. 
In 1898 the entire import was derived from Britain 
at a cost to Japan of 748,819/. In 1899 it had 
fallen in value to half that sum, and in 1900 still 
lower—to 270,9191.; but, of course, it could not be 
expected to remain at the larger figure, after the 
various services had been fairly well organised. 
The great majority of the orders for the mercantile 
marine have gone to the Clyde; but, as Mr. Morris 
remarks, no special preference was shown; it was 
simply a matter of price and quality. The Clyde 
shipbuilders are fully aware of this fact, and no 
not need to be reminded, in face of competi- 
tion which promises to be exceptionally keen, 
that no opportunity must be neglected of uphold- 
ing and consolidating the substantial advantages 
of an acknowledged superiority. We need not 
enter into details of the minor wants of the 
Japanese, which will be found recorded in the 
book. 


Turning to the products of Japan, it is satisfac- 
tory to find that the Japanese are still paying great 
attention to agriculture, and are doing their best 
to keep up the food supply to the increasing popu- 
lation, and, as a recent report shows, with consider- 
able success. Rice, silk, and.camphor are all being 
developed, and, indeed, still form the real sources 
of wealth of Japan. Great improvements have 
taken place in the manufacture of mats, matting, 
carpets, ceramics, and other articles for household 
use, and it is plainly shown that the standard of 
living and of comfort is rising. 

The export of coal is becoming very important in 
Japan, amounting in value, as it did in 1900, to 
2,044,9431. A large proportion of that has been 
sent to China, British India, Hong Kong, and the 
remainder to other countries in the Eastern seas. 
The purity of Japanese copper obtains for it a 
market all over the world, it having the highest 


known electrical conductivity of any specimens of 


this metal procurable. The value of the copper 
exported in 1900 was 1,299,1051. 

he cotton-yarn industry has had a most remark- 
able development in Japan. It was originally 
undertaken with the primary object of supplying 
the home market, but it soon acquired such dimen- 
sions as to demand additional outlets for its energies. 
In 1893 the value of the yarn exported was 
only 59171., while in 1900 it was 2,101,820/., the 
chief markets being China, Korea, and Hong 
Kong. An astonishing success has attended the 
Japanese 
Throughout the Empire there are in all 265 fac- 
tories, and the industry gives employment to fully 
50,000 people, of whom about 37,000, are women 
and pet The export of matches in 1900 amounted 
to 19,317,994 gross boxes. Raw silk, silk goods, 
tea, umbrellas, straw-plait, and other products 


all figure to considerable amounts in the statistics | 


of exports. 

The chapter in Mr. Morris’s book which deals 
with the communications in Japan, and which 
gives particulars of the railways, shipping, tele- 
graphs, and telephones, is probably the most 
interesting from an engineering point of view ; but 
as we have often given details of these, we need 
not now repeat them. Those who have not 
followed our articles will find Mr. Morris’s state- 
ment very useful. His chapter on bounties and 
subsidies has a special interest at the present time, 
when the subject of the future of our shipping is 
being so much discussed. 

The latter part of the book is taken up witha 
statement of the tariff and customs regulations 
and a discussion of the financial position of Japan, 
regarding which Mr. Morris is very optimistic. 
His book will certainly be found very useful in 
conveying trustworthy information about Japan, 
and should dispel some of the misapprehensions 
which prevail on the subject. 








THE WORLD’S COPPER PRODUCTION. 

Tue statistics of copper production throughout the 
world during last year, for which Messrs. Henry R. 
Merton and Co., Limited, are responsible, confirm 
what has been pointed out previously in these 
columns—that in consequence of the restricted pro- 
duction on the properties of the Amalgamated 
Copper Company, for the express purpose of keep- 
ing the supply under requirements, and the refusal 
of some other large interests to force production 
from fear of causing a sharp break in the 
price of the metal, the increase in the aggre- 
gate output was less than the high range of values 
might have warranted. It is true that the average 
for the twelve months was less than that of 1900— 
it was 671. 19s. 3d. per ton, against 72/. 16s. 6d.; 
but it was high enough as compared with the 
511. 7s. 10d. of 1899, the 491. Os. 10d. of 1898, and 
the 401. 2s. 6d. of 1895, and it left a handsome 
margin of profit, of which the minor producers 
were not slow to avail themselves. It is due to 
the activity among these men that, in spite 
of a decrease of 1377 tons in the American 
output, and an increase of only 749 tons 
in that of Spain and Portugal, the grand aggregate 
(though below what it ought to be) should Te still 
26,092 tons ahead of the figure for 1900. The 
world’s total is 512,131 tons, as compared with 
486,039 tons for the previous year, 472,244 tons 
for 1899, 373,363 tons for 1891, 303,530 tons for 
1893, and 279,391 tons for 1891. In the ten years 
the production has increased by 232,740 tons ; in 
13 years it has doubled. The contribution of the 
United States last year was 267,410 tons, as against 
128,179 tons a decade ago; so that out of the 
total increase 139,231 tons have been furnished by 
this one country, and especially by the mines of 
Montana and Arizona, leaving 93,509 tons to 
the credit of all others. It is to be noted, 
however, that in more recent years these 
others have been making more unequivocal 
headway collectively than America. Thus, out 
of an increase of 149,000 tons since 1896, the 
States furnishes only 63,000 tons; while out of 
an increase of 40,000 tons since 1899, it furnishes 
only 5200 tons. At this rate we may hope in the near 
future to be absolved from dependence upon America 





for the better part of our requirements of copper. 
But at present the obligation is great, for that 
country is still responsible for over 50 per cent. 
of the aggregate yield. The hand of the combine 
is seen in the reduction of the figure for Montana 
by 9000 tons, but the better part of this is neutra- 


in their manufacture of matches. | © 





lised by increases for Arizona and for Lake Superior 
mines, other than the Calumet and Hecla. 

The following Table, which we have compiled 
from Merton’s statistics, will show at a glance 
what the other important copper producers have 
done in recent years : 














| | 
—— | 1901. 1900. 1896. 1893. 

| tons | tons | tons | tons tons 
Australasia . £0,875 | 23,000 11,000 7,500 7,500 
anada .. 18,800) 8,500 | 4,000 5,000 | 3,500 
- as -.| 30,000 | 25,700 | 23,500 | 21,350 | 19,875 
Cape of Good Hope.. 6,300 6,720 | 7,450 6,090 | 5,600 
Germavy es -.| 21,720 20,410 | 20,065 16,150 | 16,150 
Japan .. -. 27,475 | 27,840 | 21,000 18,000 | 17,000 
Mexico.. -| 23,795 | 22°020 | 11,160 , 8.480 6,200 
Peru nee --| 9,520; 8,220 740 4r0 2-0 
Russia .. we oe tooo 8,000 5,100 | 5,000 | 4,800 
Spain and Portugal.. 53,621 | 52,872 | 58,325 | 53,995 | 53,915 
America... «267,410 | 268,787 203,898 147,210 128,179 


It will be noticed that the only contributor 
which shows up indifferently on the ten years is 
Spain and Portugal. The Rio Tinto reports an 
increase of 3348 tons, but the Tharsis, Mason and 
Barry, and some small mines have produced less. 
The Rio Tinto is capable of a greatly enlarged 
output, but its managers are opposed to any- 
thing in the way of increase. Among the 
others some striking advances are to be ob- 
served—Canada, for instance, consequent upon 
the development of the copper ore of British 
Columbia ; Peru, consequent upon the opening up 
of the Cerro de Pasco district ; and Mexico, conse- 
quent less upon the Boleo than upon other con- 
tributors, whose figure has grown to 13,000 tons 
from 1025 tons in 1891. 





NOTES. 
Russtan Naputrua Inpustry. 

Durine the year 1900 Russia only contributed 
25 per cent. of the aggregate foreign naphtha con- 
sumption (207,000,000 poods —that is, 3,350,000 
tons), America supplying the rest; although 
America’s aggregate output was only 421,000,000 
poods, as against Russia’s 672,000,000 poods. 
This is solely attributable to the inefticiency 
of Russia’s means of transport. Only two 
railways are available for the petroleum trans- 
port from Baku—the Transcaucasian railway to 
Batoum and the railway vid Petrowsk to Novo- 
rossisk, and of these the latter is not of much 
importance. The former railway has 1600 tank 
wagons of 750 poods (12 tons) capacity and 3400 
of 610 poods (10 tons) capacity, but owing to the 
slowness with which they are returned they can 
only handle 80,000,000 poods (1,300,000 tons) 
per annum, and this is even only on paper, the 
actual figure being 25 per cent. less. The ‘‘ pipe” 
from Michailowo to Batoum, which has been in use 
for about a year and a half, does not make matters 
very much better, being able only to carry 3,800,000 
poods (615,000 tons) per month, and this comes to 
Michailowo by rail. Towards the end of the 
present year the pipe from Michailowo to 
Ach-Paglia should be ready, and its continua- 
tion to Baku itself will then be taken in 
hand, and is already attracting much attention. 
When complete, the whole installation will have a 
capacity of 125,000,000 see per annum, the 
actual cost of transport being calculated at 1.2 
kopek per pood, whilst the railway transport costs 
the State itself 3.9 kopeks per pood. When this 
installation is complete, Russia will, no doubt, be 
able to enter into a much more formidable com- 
petition with America. During the first half of 1901 
the Apscheron peninsula yielded 321,000,000 poods 
(5,200,000 tons) of naphtha (against 276,000,000 
poods for the corresponding period in the previous 
year). During the same period there were 1391 bore- 
holes in operation at Baku. A question which is also 
attracting much attention in Russia is the increased 
consumption of liquid fuel in districts where foreign 
coal is extensively used, more especially at St. 
Petersburg and the north-western parts of the em- 
pire. This question is, of course, not a new one, but 
the depressed state of the Russian naphtha industry 
has again brought it to the fore. Several experiments 
have been made at various times, but a temporary 
rise in the price of naphtha residue has again in 
many cases put an end to these experiments, and, 
then, it is always difficult to induce people to make 
afresh start when prices come down. It is seriously 
hoped, however, that liquid fuel will by degrees 
come into more universal use. In this connection 
the means of transport are of the greatest import- 
ance. The canal system will have to be extended 
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and improved, and a pipe from Nishni Novgorod 
(to which city the waterway is shorter, more con- 
venient, and cheaper) to Moscow or even to St. 
Petersburg would no doubt give a tremendous 
impetus to the consumption of liquid fuel in north- 
western Russia. But installations of this magni- 
tude entail heavy expenditure, as do also the large 
tanks or reservoirs that would have to be built at 
various places. 


HicuH-Speep Toor Streets. 


Amongst the most interesting features of the Paris 
Exhibition in 1900 was the demonstration made by 
the Bethlehem Steel Company of the remarkable pro- 
perties of a tool steel treated by the Taylor- White 
process. Tools prepared by this process were shown 
at work, turning up mild steel at a cutting speed of 
140 ft. per minute. The steel used in the tools in 
question was of the self-hardening type, and the 
method of treatment consisted essentially in heat- 
ing it to a much higher temperature than was 
at all usual with such steels, and then cooling it 
rapidly. As a consequence of the display at Paris, 
the ‘‘Berliner Bezirksverein Deutscher Inge- 
nieure ” undertook a series of investigations, from 
which it appears that many of the ordinary self- 
hardening steels, not specially treated, also exhi- 
bited the property of maintaining their edge when 
heated to quite high temperature, and might there- 
fore be justly considered as high-speed tool steels. 
These researches led manufacturers of such steels 
to endeavour to still further enhance this special 
property by suitably proportioning the consti- 
tuents of the alloy, and as a result it is claimed 
that self- hardening steels are now on the 
market which in every respect can be com- 
pared with the very best results attained by the 
Taylor-White and similar methods of treatment. 
In a paper published in a recent issue of Stahl und 
Eisen, Mr. Otto Mulacek, chief engineer of the 
Poldihiitte, Kladno, claims this position for the 
Extra Diamant 000* steel produced at his factory. 
The property of maintaining the temper when 
heated, which is possessed by such steels, he attri- 
butes to the presence of chromium and tungsten, 
which, like iron, are capable of forming carbides. 
In the unhardened state the steel contains only car- 
bide of iron, but at a certain definite temperature 
this carbide decomposes, and carbides of chromium 
and tungsten are formed instead, and are fixed by 
rapid cooling. These carbides are stable at much 
higher temperatures than is iron carbide. The 
Extra Diamant steel, above referred to, is stated 
to be more easily smithed than ordinary tool 
steel, since the range of temperature from which it 
can be quenched without material difference in the 
results attained lies between 1100 deg. and 1250 
deg. Cent., which is a wide range as compared 
with that admissible with ordinary tool steels. 
To get the best results, however, it is important 
that the tools used should be ground to definite 
angles, the most suitable of which have been 
selected as the result of an extensive series of 
experiments. Any large departure from those 
thus chosen greatly increases the amount of heat 
generated and may cause the tool to lose its edge. 


Tue Borters ror THE NEw British CRUISERS. 


The question of the type and arrangement of 
boilers for the six new cruisers of the Devonshire 
class, ordered six or seven weeks ago, has had very 
careful consideration by the engineering experts at 
the Admiralty, with the result that they have 
decided to fit cylindrical boilers to develop one- 
fifth of the maximum power, which is 22,000 indi- 
cated horse-power, while the remaining four-fifths 
of the boiler installation will consist of various 
types of water-tube boilers. The proposal for such 
a combination was referred to in ENGINEERING 
some months ago (see page 120 ante), and has 
already been adopted in the case of one of the 
battleships of the King Edward VII. class. The 
cylindrical boilers are for use when the vessels are 
running at cruising speed—the one-fifth power will 
give speeds up to 12 or 13 knots easily. The full 
steam pressure will be 2101b. per square inch, and 
it is believed that under such conditions a higher 
economy may be realised than with the 260 lb. to 
300 lb. now usual, especially with the auxiliary 
engines of the simple or compound type, which, 
it has been send, absorb at low powers a 
very large proportion of the total steam generated 
—about one-third. For higher powers the water- 
tube steam generators will work in combination 
with the tank boilers. Thus there will be secured the 


tactical advantage of quick acceleration of the ship’s 
speed with a large measure of lightness and fuel 
economy. Another interesting feature is that, in 
the case of three of the cruisers, the cylindrical 
boilers will be fitted with closed ash-pits and 
Howden’s system of heated draught. These three 
vessels will be the Antrim, Devonshire, and Rox- 
burgh. As to the types of tubulous boilers to be 
adopted, two of the cruisers will have the Yarrow, 
two the Niclausse, one the Diirr, and the sixth 
the Babcock and Wilcox. The Antrim, being built 
and engined by Messrs. John Brown and Co., 
Limited, and the Hampshire, being built at 
Elswick, and engined by Messrs. Hawthorn, 
Leslie, and Co., will be the Yarrow boilered 
ships; the Carnarvon, being built by Messrs. 
W. Beardmore and Co., and engined by Messrs. 
Humphry, Tennant, and Co., and the Devon- 
shire, being constructed at Chatham, and en- 
gined by the Thames Iron Works, will have the 
Niclausse boiler ; while the Roxburgh, being en- 
gined as well as built by the London and Glasgow 
Company, will have the Diirr ; and the Babcock and 
Wilcox boiler will be fitted to the Argyll, of which 
the hull and machinery are to be manufactured by 
Messrs. Scott and Co., Greenock. These cruisers, 
it may be added, are to steam at a speed of 23 knots, 
and are improvements on the County class, alike 
in their offensive and defensive qualities, for 
they will have 7.5-in. bow and_stern-chasing 
guns instead of 6-in. weapons, and their broad- 
side armour will be thicker. The length of 
the hull has been increased to 455 ft., and their 
beam to 68 it., while the displacement will be 
about 10,270 tons. The twin engines, which to- 
gether are to develop 22,000 indicated horse-power, 
will each have four cylinders working four cranks, 
and their diameters will be largely increased owing 
to the reduced steam pressure, but the stroke will 
remain the same. The engines will run at 140 re- 
volutions when developing their full power. 


Maenetic Properties or Iron. 


Some time ago the Keichsanstalt made some 
magnetic tests of some new irons and steels, com- 
prising Bohler tungsten steel and a tungsten 
steel from Remscheid. The tests were conducted 
by F. Gumlich and Erick Schmidt, partly on 
the magnetometric method with ellipsoids, and 
partly on the ballistic method in the yoke, with 
cylindrical rods from 6 to 10 centimetres in dia- 
meter; several dynamo sheet irons, mostly 0.5 
millimetres in thickness, were also examined. 
Some of the yoke results were checked with the aid 
of the magnetometer. The materials were, as a 
rule, annealed within a china tube, glazed outside 
only, contained in a tube of fire-clay, heated ina 
furnace of the Royal Porcelain manufacture. The 
temperature was raised to 950 deg. Cent., and the 
materials remained altogether three days in the 
furnace, including the period of cooling. To 
minimise oxidation, about 1 ft. of rolled-up iron 
gauze, coutaining iron turnings, was placed in front 
of the specimen, and the one open end of the china 
tube closed by means ofacork stopper. The resulte 
obtained are briefly the following. A very pure, 
high-class iron from a mill was, after annealing, 
magnetically about as perfect as before; various 
cast-irons improved by one annealing, and deterio- 
rated slightly on repeating this process. The 
coercitive force decreased to one-third, the 
hysteresis loss to less than one-half, the remanence 
(maximum residual magnetism) rose by 10 per cent., 
and the induction, in one case, by 6 per cent. ; 
in other specimens an increase in the induction was 
not observed. The diameters of these cast-iron 
rods increased by 1 per cent., and again by 0.5 per 
cent. on annealing, and all the carbon in the iron 
was converted into graphite. As regards cast steel, 
the individual properties of the various speci- 
mens may almost mask the general character. 
One specimen of unknown history was decidedly 
worse after annealing. All the others improved 
magnetically, the coercitive force and the hysteresis 
losses were diminished, and the maximum perme- 
ability raised ; two or three annealings answered 
best. Dynamo steel sheets, which had been already 
annealed in the works, behaved somewhat 
differently. The annealing was generally advan- 
tageous; a repetition of the process was not. Remov- 
ing the oxide skin by means of acid and emery paper 
had a bad effect—probably of a mechanical nature, 
and it is altogether doubtful, considering this great 
mechanical sensitiveness, whether the magnetic 





testing really tells us much about the properties 





which the sheet material will have in the finished 
dynamo. Rods did not suffer from mechanical 
treatment ; but even in rods of 3 centimetres thick- 
ness, the three days’ annealing did not penetrate 
right through to the core. The electric conduc- 
tivity tests to which the rods were submitted are 
almost novel. We cannot quite stop Foucault cur- 
rents by laminating the iron; and since these currents 
will be greater the higher the electric conductivity, 
we ought to aim at combining small hysteresis losses 
with high electric resistance. No distinct correla- 
tion was noticeable between the different properties, 
but the averages compiled by the authors show a 
— relationship. With an increase in the 

ysteresis losses from 10,000 to 24.380 ergs, the 
residual magnetism increased from 8360 to 10,740, 
the coercitive force from 1.1 to 3.4, and the electric 
resistance, calculated per metre length of one square 
millimetre section, from 0.147 to 0.190, whilst the 
maximum permeability diminished from 4120 to 
1560. For some specimens this proportionality does 
not apply, however. Noteworthy is a magetically 
excellent material (composition not disclosed, the 
information being confidential) whose electric resist- 
ance proved three times as high as the average resist- 
ance, and higher than that of hardened steels. On 
the whole, the relation pmax, = a. R/ce seems to 
hold where a = a + fc, with an average value a = 
0.5. Ris the remanence, c the coercitive force, and 
these terms are determined in the following manner. 
The specimen is magnetised and passed through 
several cycles; the magnetising current is then 
diminished to zero, very gradually in small steps ; 
the remaining magnetometer reading gives the 
remanence. The current direction is now reversed, 
and the current slowly increased until the magneto- 
meter has returned to zero ; from this latter obser- 
vation the coercitive force is deduced. No such 
law had so far been established. 





THE VIEILLE MONTAGNE. 

Tux old established undertaking known as the 
Vieille Montagne Zinc Mines and Foundries Company 
has reported progress for 1901, and not very satisfac- 
tory progress either. The much lower rates which 
prevailed last year for zinc and lead greatly reduced 
the profits of the undertaking. The average price of 
rough zinc last year was 16/. 18s. 11d. per ton, as com- 
pared with 20/, 2s. 6d. per ton in 1900. The average 
price of lead last year was 12/. 1s. 3d. per ton, as com- 
pared with 17/. 3s. 7d. per ton in 1900. Of course such 
great reductions in prices could not take place with- 
out leaving marked effects in their train. The com- 
pany’s foundries produced last year 73,415 tons of 
rough zinc, while the rolling mills turned out 61,891 
tons of rolled zinc, and the zinc}white works 8836 tons. 
While the rates current for zinc and lead experienced 
a marked fall last year, the average price of coal was 
very high, so that minerals purchased abroad to com- 
plete the company’s own supplies were treated 
at prices which left scarcely any margin of profit. The 
cost of labour also was not brought down last year to 
the level at which it stood before the period of prosperity. 
This unfortunate combination of circumstances seriously 
affected the results worked out by the Vieille Mon- 
tagne in 1901, The Vieille Montagne Company has 
at the same time grounds for congratulating itself 
upon the activity of the zinc trade. There are 
scarcely any stocks of zinc in Europe or in 
America; and the demand has been well maintained 
upon the two great markets of the world. The 
nited States consumed last year almost all their pro- 
duction of zinc, so that exports to Europe were com- 
paratively unimportant. If the price of zinc experi- 
enced a considerable fall last year, it is not difficult to 
determine the cause ; it is to be found almost exclu- 
sively in the want of union and discipline which pre- 
vails among European zinc-founders. The rough 
rofit realised by the Vieille Montagne Company 
fast year was 167,455/. reduced to 123,249/. by 
expenses of management, interest on loans, &c., and 
increased to 124,872/. by the addition of the reliquat 
brought forward from 1900. Of this final balance of 
124,872/. the council of administration carried 21,050/. 
to the statutory reserve, applied 90,000/. to the pay- 
ment of a dividend upon the share capital at the rate 
of 25 per cent, per annum, provided for the remunera- 
tion of the council, &c., and finally carried 666/. to 
the credit of 1902. The share capital of the company is 
360,000/., while the obligation capital stood at the close 
of last year at 292,820/. The statutory reserve amounted 
at the same date to 432,195/. The company has also 
special reserves and contingent funds to the further 
amount of 103,400/., making the aggregate reserves 
in one form or another 535,595/. the course of 
sixty-four years, ending with 1901 inclusive, the com- 
pany provided out of profits for repairs and redemp- 
cions to the aggregate amount of 2,917,290/. 


——— 
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BOILER EXPLOSION AT OSWESTRY. 


A FORMAL investigation has bsen conducted by the 
Board of Trade, under the provisions of the Boiler Explo- 
sions Act, 1882, with regard to an explosion which 
occurred on November 14 at the works of the Sweeney 
Blue-Brick and Terra-Cotta Company, Oswestry, by 
which one man was killed. The Commissioners were Mr. 
Howard Smith, barrister-at-law, and Mr. G. Fullerton 
Bell, consulting engineer. Mr. Gough appeared for the 
Board of Trade, and Mr. Minshall, solicitor, Oswestry, 
for the owners of the boiler and for their manager and 
another man in their employ. 

In opening the proceedings, Mr. Gough stated that the 
boiler which formed the subject of that inquiry was of 
the vertical type, and was made by Messrs. Cochran and 
Co., of Birkenhead, in 1877. It was of iron throughout, 
and measured 7 ft. 6 in. in height by 3 ft. 2 in. in dia- 
meter. The year after the boiler was made it was sold to 
Mr. Hughes, a leather merchant at Llangollen, for a 
working pressure of 80 lb., and it bore a stamp to the 
effect that it had been tested by hydraulic pressure to 
160 lb. per square inch. Mr. Hughes used the boiler for 
a pressure of 401b. until 1894, when, in consequence of 
giving up business, he sold it to Mr. William Bache, a 
general dealer in the locality, for the sum of 30/., which 
included a pumping engine. At the time of purchase 
Mr. Bache examined the firebox and detected no signs of 
anything being wrong. In 1895 Mr. Jones, a blacksmith, 
Mason, a foreman, both in the employ of the 


and Mr. 
Oswestry Brick and Tile Company, Limited, examined 
the boiler on behalf of that company, and it was 


purchased for the sum of 26/, 6 was only used 
occasionally for pumping water from the quarry, 
and each time before being used instructions were given 
that it should be put into working order. In February, 
1899, the works were taken over by the Sweeney Blue 
Brick and Terra-Cotta Company, Limited, and six 
months previous to the explosion Mr. Moses Meredith 
was appointed m . He appeared to consider that 
Edward Jones, the blacksmith, was responsible for the 
safe working condition of the boilers at the works, and 
Henry Williams, who was a very careful and pew fi man, 
and had unfortunately lost his life through the explosion, 


attended to the exploded boiler and its feed supply. It| had 


was the duty of Williams to clean the boiler out, and it 
was examined by Jones in November, 1900, and March, 
1901. A proper examination, however, could not be made 
without lifting the boiler, and this was not done. From 
& partial examination, however, Jones seemed to have 
considered that the boiler was in good condition, and 
verbally reported to that effect to the company. The 
boiler was worked at a pressure of about 40 Ib. on the 
square inch. A few days prior to November 14 last, 
Williams reported a leakage round the firebox door, but 
no danger was apprehended, owing to the fact that when 
the fire was lighted the leak took up and the door 
appeared to be quite dry ; so no repairs were made. Late 
on the night of November 13, Williams called at the 
house of Mr. Jones and reported that the boiler was 
leaking from, as he thought, the lower cross-tube. The 
two men, with Mr. Meredith, then went to the boiler 
and a elight oe was observed from the lower 
cross-tube ; but Williams said he would ge’ up steam, 
and, on being allowed to do fo, the leakage took 
Oa the afternoon of November 14, a labourer, 


up. f 
working a quarter of a mile from the quarry, heard 
shouting, and on going to the place, found that Williams 


had been ‘severely scalded by an explosion. Williams 
told him to tell the manager that the boiler had burat, 
and then he walked to his home, a mile and a quarter 
away, and died the same day from severe scalds on 
his face and arms. An inquest was held and the 
jury found that “the deceased had mt with his 
death by the bursting of a tube in a vertical boiler, 
and that such boiler had nob been examined as required 
by the Quarries Act, 1894 ;” and added ‘‘that they were 
sure the management were not aware of the defective 
condition of the aforesaid tube.” An examination by an 
engineer-surveyor of the Board of Trade showed that the 
lower cross-tube was ruptured, and that an opening 9 in 
long by 3in. wide was formed, through which the steam and 
hot water ig ood The cause of the rupture was that 
the tube had me so thin, owing to continual over- 
heating caused by deposit from muddy feed water, as to 
be no lo able to resist the working pressure. In the 
vicinity of the rupture the metal had wasted to paper 
thickness, or about -; in. The lower portion of the fire- 
box for whens half its circumference had also wasted to 
about y: in. The cross-tube was originally ,°, in. thick. 

Mr. Gough then proceeded to call witnesses, and the 
following is a brief réswmé of their evidence : : 

Mr. J. E. Hughes, Llangollen, deposed to having pur- 
chased the boiler in 1888. He did not have it examined 
by an engineer, and subsequently sold it to Mr. Bache. 
Tt was in condition at that time. 

Mr. William Bache said he »urchased the boiler from 
the last witness in 1894 and sold it to the Brick a 
in 1895. He thoroughly examined the boiler himself wit 
a hammer and chisel, and did not find any sign of weak- 


ness. 

Mr. Charles Prince, Secretary to the Sweeney Blue 
Brick and Terra-Cotta Company, gave evidence as to the 
special rules applicable to quarries. The boiler in ques- 
tion was looked after by Jones, and was only worked at 
intervals. He believed Jones examined it occasionallly, 
and he made no complaints as regards its condition. 

Mr. G. H. Daymond, who was the manager for the 
company from August, 1899, to February, 1901, said he 
gave Jones instructions to examine the boilers at the 
works, and the Lancashire boiler was examined F mee 
often. It was the duty of Jones to report any defects 
met with in the course of his inspections. Towards the! 





end of 1900 the Lancashire boiler on the works was in- 
sured and examined, but the other boilers were not in- 
cluded. In conversation the inspector told him that the 
vertical boiler, which had since exploded, was in good 
condition. Jones never made a report to witness on the 
examinations, it was very difficult to examine the 
boiler poy without lifting it. 

By Mr. Howard Smith: He never saw the inspector 
under the Quarries Act at the works, and he knew nothing 
about the quarry rules, though he knew the works came 
under that Act, 

Mr. T. M. Renwick, an inspector in the employ of the 
Ocean Insurance Company, said he examined the Lanca- 
shire boiler at the works in October, 1900. He went round 
and saw all the boilers—five or six in number. He made 
a casual external examination of the vertical boiler, but 
did not say anything to the manager a3 to its condition. 
He did not remember having any conversation on the 
subject with him. : 

By Mr. Howard Smith: Witness might have said to 
the manager that the boiler in the clay pit was in good 
condition, eo far as he couldeee. Ib would not have been 
accepted for insurance without an internal examination. 

Mr. Meredith, manager of the works, said that the 
night before the explosion a slight leakage was discovered 
in the lower cross-tube, and on the advice of Jones the 
pressure was got up to 60 lb.. and then the leakage 
ceased. They remained near the boiler till half-past two 
in the morning, and then left Williams in charge. A 
short time afterwards he heard that the boiler had ex- 
ploded. He did not know why the vertical boilers in the 
works were not insured as well as the Lancashire boiler. 

Mr. Minshall: When the insurance inspector 
visited the works he spent some time at the boiler in the 
clay-pit, and told him afterwards that it was a good one. 

By Mr. Howard Smith: Jones was, he thought, a com- 
petent man, and had been for some years engaged in 
——— boilers for an engineering firm at Oswestry, and 
subsequently for the Brick Company. 

Mr. E. Jones gave evidence as to his having had charge 
of the boilers generally. He had had ten years’ expe- 
rience in one place with boilers. He produced a letter 
from his previous em —— as to his competency. He 
examined boilers with the hammer and under test. He 
made inspections of the exploded boiler, but a pit 
was not put under it, which would have facilitated 
examination, oe. he had called the company’s 
attention to the need of one. He did not attach much 
importance to the leakages, as they ceased when steam 
was got up. The tube which burst was very low, and 
liable to be over-heated. The working pressure was 
60 lb. per square inch. He thought the tube, if as thin 
as paper after the explosion, must have been over-heated. 

Mr. Robert Watts, engineer-surveyor to the Board of 
Trade, presented a report on his examination of the ex- 
ploded boiler. Considering its age, ib was generally in 
good condition, but a complete internal examination 
could not be made owing to the way the boiler was fixed. 
The metal of the lower cross-tube was very much wasted, 
being in the middle, at the vicinity of the rupture, not 
more than ,', in. thick. The lower part of the firebox was 
thin. The thinning of the cross-tube was due to feeding 
the boiler with impure water. Sediment collected in the 
tube, and the plate became overheated and wasted by the 
action of the fire. 

This concluded the evidence, and after some remarks 
by Mr. Gough, Mr. Minsball addressed the Court on 
behalf cf the owners of the boiler. They had had several 
managers, and had been working under great difficulties 
in order to geb matters straight. They had employed 
Jones to examine the boilers and had placed the fullest 
confidence in him. 

Mr. Gough then submitted the following questions 
for the consideration of the Court : 

1. Was the boiler thoroughly examined by a competent 
person in or about the year 1895, and was it then fit for 
asafe working et ge of 60 lb. per square inch ? 

2. Was the boiler properly and thoroughly examined 
by Mr. Edward Jones in March, 1901, and was it then in 
good condition and fit for the working pressure of 60 Ib. ? 

3. Was Mr. Meredith aware that the boiler was leak- 
ing on the night of Novemter 14, and, if so, was he 
justified in permitting it to be worked ? 

4. Was Mr. Jones aware of the leakage, and, if so, 
should he have permitted the boiler to be worked ? 

5. Were proper measures taken to insure that the boiler 
was being worked under safe conditions ? 

6. What was the cause of the explosion and loss of life ? 

7. Was the explosion caused by the neglect of the 
Sweeney Blue Brick and Terra-Cotta Company, or was 
it caused by the neglect of Mr. Meredith or of Mr. 
Edward Jones, or by the neglect of either of them, and, 
if so, is the Sweeney Blue Brick and Terra-Cotta Com- 
pavy responsible for such neglect? 

The Court then adjourned till the following day, the 
Commissioners in the meantime making an examination 
of the exploded boiler, On resuming. Mr. Howard Smith 
gave judgment. Referring to the Quarry Act, he was 
a to note in the rules one which enacted that 

ilers in use in quarries were to be examined at 
least once a year by a competent person. That was a 
salutary rule, and one which that Court had been urging 
for years. The cause of the explosion was, the Court 
found, that the lower cross-tube had been so reduced in 
thickness as to be unable to withstand the working pres- 
sure. It was not fit for any steam pressure at all. The 
boiler had not been thoroughly and ay oy f examined 
by Jones in March, 1901, and it was not then in safe con- 
dition, and Mr. Meredith was not justified in permitting 
it to be worked. The Court considered that Meredith, 
Jones, and Williams all thought there was some serious 
defect in the boiler, otherwise they would not have remained 
near it as long as 24 hours in the middle of the night. It 





was the duty of Mr. Jones and Mr. Meredith to have had 


the fire drawn and the position of the leakage ascertained 
beyond all doubt. If that had been done, the explosion 
would not have occurred, and Williams would not have 
lost his life. A pit should have been dug under the 
boiler to allow of a proper examination. The boiler was 
fed with muddy water, and this made it the more neces. 
sary to have it frequently examined. The company 
were to blame for not having had the boiler properly 
examined, and there ap to have an entire 
absence of proper management or control in this respect 
at the works. Although there were as many as five 
boilers on the premises, no engineer was appointed, or 
any other eee ell gee ong to take charge of them. 
The Court conside the case @ very serious one. 
Mr. Minshall, who had conducted the defence with 
great ability, had urged on behalf of the owners of 
the boiler that if there was any neglect on their part, ib 
should be excused, owing to the fact that the company 
had been recently formed, and that the majority of the 
directors lived some distance away. These facts, how- 
ever, could not, Mr. Howard Smith said, be successfully 
urged as an excuse, and the Court did not accept them 
assuch. There had been great neglect on the part of 
the ome ; this neglect had conduced to the explo- 
sion, and for that == the Court had to find the 
company to blame. They also held them responsible for 
the apes of Mr. Meredith and Mr. Jones, their ser- 
vants, for not drawing the fire and for permitting the 
boiler to be used on the night of the explosion. 

Mr. Gough applied to the Court for an order against 

the company to pay the whole of the costs and expenses 
of that investigation. 
_ Mr. Minshall urged that the company might the follow- 
ing week be subject to penalties amounting to about 88. 
and costs for suggested non-compliance with certain con- 
ditions of the Quarry Act. If now ordered to pay costs, 
it would be punishing the company twice for the same 
offence. Would it be possible, he asked, to let the matter 
stand over until after the magisterial investigation ? 

Mr. Howard Smith replied that it would not. It was 
possible that it might be found that the company had 
committed no offence in law. At all events, Mr. Minshall 
could tell the magistrate what had been done before. 
There was a great distinction between penalties and costs, 
and the Court could not depart from the ordinary rule. 

Mr. Gough observed that he left the matter entirely in 
the hands of the Court. The costs in this case would 
amount to about 1107. 

Mr. Minshall remarked that the cr 26d had only 
been formed recently, and had*had practically to recon- 
struct the works. In the first year they had to spend 
8000/. on the premises and buildings, and had been work- 
ing 6 a loss up to the present. 

r. Howard Smith again said that it was a very serious 
case, and the Court considered that the company should 
pay nearly all the costs. They did not think they would 

@ justified in making them pay less than two-thirds of 
the total. They therefore ordered the Sweeney Blus 
Brick and Terra-Cotta Company to pay to the Board of 
Trade the sum of 751. 

Mr. Minshall asked leave to say for the benefit of the 
manager that he denied that Jones ever applied for a pit 
to be dug under the boiler to enable a more complete ex- 
amination to be made. 

Mr. Howard Smith replied that when giving judgment 
he was careful to say that Jones stated he bad a:ked for 
the pit, but he would mention the denial in his report to 
the Board of Trade. 





Ratiway Emptoyment Act.—The Railway and Canal 
Commissioners will sit at the Royal Courts of Justice, on 
June 10, and following days, to dispose of objections 
taken by English railway companies to the draft rules 
prepared by the Board of Trade under the Ruilway 
Employment (Prevention of Accidents) Act, 1900. 





Mersey Dock Estate.—The general manager of the 
Mersey Dock Estate is making a tour of inspection in the 
United States. Ho says that Americans have some 
points of superiority, but as there is less rise in the tide 
on the American seaboard, as contrasted with Liverpool 
and most English ports, a comparison is difficult. The 
manager observes that the elaborate system of locks in 
most English dock systems is ecarcely needed in America. 
The Mersey Docks and Harbour Board have accepted a 
tender for the construction of a new dock 740 ft. long in 
connection with the Herculaneum system at the extreme 
south end of the estate. Messrs. Baldry and Yerburgh, 
of Westminster, are the contractors. 





Tue INstITUTION or MxcuanicaL Encingers —The 
annual convereazione of the Institution of Mechanical 
Engineers, at the Institution, St. James’s Park, on 
Friday evening of last week, was very successful. The 
President, Mr. W. H. Maw, and Mrs. Maw received 
the guests in the large hall, and over 800 attended, 
while the band of the Scots Guards provided music 
in the gallery. Later there was a much-enjoyed con- 
cert by a quartette party in the library, while in the 
course of the evening a half-hour ‘‘ lantern lecture” was 
given in the large hall by Mr. Arthur Gulston, of New- 
castle.on-Tyne, on ‘‘ Ice-Breaking in the Arctic Region. 
Mr. Gulston described his ee in the northern 
seas and in the Baltic, upon the successful ice-breaking 
steamer Ermack ; and one was divided in admiration of 
the power of this craft, as depicted by the work illus- 
trated by the excellent photographic slides thrown upon 
the screen, and of the dry vein of humour which ran 
through the lecture. Other sources of amusement were 
ttt ed, including electrophones, established in the 

cretary’s room, 
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INDUSTRIAL NOTES. 

Tue state of the labour market, as shown by the 
returns to the Labour Department of the Board of 
Trade, remains without material change as compared 
with the previous month, and is about the same as a 
year ago. In some of the seasonal trades there has 
been improvement ; on the other hand, employment 
has still further declined in the engineering and ship- 
building groups of industries, and there has been much 
short time in the spinning branch of the cotton trades, 
In the iron and steel industries there is an improve- 
ment as compared with a year ago. 

In the 224 trade unions specially reported on there 
was an aggregate membership of 550,958, of whom 
21,349, or 3.9 per cent., were unemployed, as com- 
pared with 3.7 per cent. in the previous month, and 
3.8 per cent. in the same month a year ago. The mean 
proportion of unemployed in the same month during 
the last ten years was 4.2 per cent., so that although 
the percentage is large, it is not alarming. 





In the coal-mining industry employment has con- 
tinued good. Atcollieriesemploying 495,283 work people 
the pits worked on an average 4.90 days per week in 
the month, as compared with 5.35 days in the previous 
month, and 4,91 days in the same month of last year. 
The difference was due to the Easter holidays last 
month and a year ago. 

In the ironstone-mining industry employment con- 
tinues good—better than it was a yearago. In 125 
mines and open works, employing 15,423 workpeople, 
the average time worked was 5.67 days per week, as 
compared with 5.79 days in the previous month, and 
5.37 days a year yon n this case also the holidays 
caused the slight decrease. 





In the pig-iron industry there was a slight improve- 
ment a3 compared with the previous month, and em- 
ployment has been better than it was a year ago. At 
the works of 114 ironmasters making returns, 316 
furnaces were in blast, employing 21,950 workpeople, 
a3 compared with 314 in the previous month and 203 
a year ago. In the manufacture of iron and steel, em- 
ployment shows little change, as compared with a 
month ago, but it is better than a year ago. At the 
201 works making returns 76,574 workpeople were 
employed; the total volume of work, taking into 
account the number employed and the number of shifts 
worked, shows an increase of 0.9 per cent. as compared 
with the previous month, and an increase of 3.7 per 
cent, over the same month a year ago. 

Employment in the tinplate trade continues good, 
being still better than in the previous month. As com- 
pared with a year ago the improvement is great. At 
the end of the month 405 mills were at work, in- 
cluding those engaged in the manufacture of black 
plates, as compared with 395 in the previous month 
and 328 mills a year ago. The number of workpeople 
employed is estimated to be about 20,250. This re- 
vival in the tinplate industry is significant, for it was 
thought to be decaying. 





Employment in the engineering and metal groups of 
trades has fallen off, and is worse than it was a year 
ago. The proportion of out-of-work members of the 
unions in the month was 4.8 per cent., as compared 
with 4,1 per cent. in the previous month and 3.4 per 
cent. a year ago ; this in spite of electrical engineers 
being busy. 

In the shipbuilding trades employment is not quite 
so good as in the previous month, or a yearago. The 
proportion of unemployed union members was 4.7 per 
cent.; in the previous month, 4.1 per cent ; in the 
same month last year, 4.5 per cent. These are not 
high percentages in comparison with many previous 
years. 

Employment in some branches of the building trades 
has improved as compared with the previous month, 
and is nearly as good as it was a yearago. The pro- 
portion of unemployed members of the unions making 
returns was 3.5 per cent , as compared with 4.1 per 
cent. in the previous month and 3.4 per cent. a year 
ago. In the furnishing and woodworking trades em- 
ployment has still farther improved and is now good. 
The proportion of unemployed members of trade 
unions reporting was 1.7 per cent.; in the previous 
month, 3.2 per cent.; in the same month a year ago, 
2.5 per cent. 


v 





Iu the printing and bookbinding trades employment 
is not quite so good. The proportion of unemployed 
union membera was 4,1 per cent.; in the previous 
month, 3.4 per cent.; a year ago, 4.1 per cent. In the 
paper trades it is good. The proportion of unem- 
ployed was 2 per cent.; previous month, 1.8 per cent.; 
& year ago, 3.7 per cent. 

n the boot and shoe trades employment has im- 
proved in some centres, but is slack on the whole, 
The other leather trades are fairly busy. The propor- 
tion of unemployed union members was 2.7 per cent. ; 
in the previous month, 2.5 per cent.; a year ago, 1.8 
per cent. 





In the tailoring trades there is improvement. The 
ready-made branches continue to be fairly good ; the 
bespoke branches are good. The hat-making trade is 
not so good, The proportion of unemployed union 
members was 3.4 per cent.; previous month, 2.7; and 
a year ago, 2 per cent. 

The glass trades show little change ; employment is 
not so good as a year ago. 





In the cotton trades the spinning branch is on short 
time, but in the Bolton district there is improvement. 
The weaving branch has improved, and is now reported 
to be fair. In mills and factories employing 89,000 
females, 80 per cent. in the 5p mills were fully 
employed, as compared with 88 per cent. in the pre- 
vious month and 72 per cent. a year ago; in the 
weaving factories 84 per cent. were so employed, com- 
pared with 77 per cent. in the previous month and 
64 per cent. a year ago, 

In the woollen, worsted, and hosiery trades em- 
ployment has been generally from fairly good to good 
in all branches. 

Agricultural labourers were busy in the month, but 
casual labourers exceeded the demand. Dock and 
riverside labour in London was not in such great 
demand. The number employed daily was on the 
average 13,937, as compared with 14,182 in the pre- 
vious month and 16,267 in the same month a year ago. 





There were 32 fresh labour disputes in the month, 
but only 3635 persons were involved, of whom 2786 
were directly, and 849 indirectly, affected. In the 
previous month there were 21 disputes, affecting 6285 
workpeople ; and in the same month a year ago 66 
disputes, affecting 35,322 workpeople. Of the new 
disputes, seven were in the mining industries, six in 
the building trades, five in the engineering, ship- 
building, and metal trades, five in the textile trades, 
and nine in various other industries. The number of 
disputes settled, old and new, was 24, involving 3221 
persons ; of these, five were decided in favour of the 
workpeople, ten in favour of employers, and nine 
were compromised. 

The changes in rates of wages affected 12,947 
persons, the net effect being an increase in wages 
averaging 44d. tio Fs head of the aggregate. Yet 
only 5755 received advances, while 7192 sustained 
decreases. In the previous month 198,499 were 
affected, the net result being a decrease of 1s. 44d. 
per head weekly in wages. In the same month of last 


year 54,874 were affected, the net result being a/| ag 


decrease of 2s. 8d. per week per head in their wages. 
One change, affecting 4000 workpeople, was effected by 
a conciliation board ; one was arranged by arbitration, 
affecting 1500 persons; nine, affecting 3339 workpeople, 
were determined by sliding scales. Only two changes, 
affecting 44 persons, caused stoppage of work. ‘The 
remainder, affecting 4064 persons, were arranged by 
negotiation, either directly with the employers and 
the workpeople, or by their representatives on behalf 
of those involved in the dispute. 





The Amalgamated Engineers’ Monthly Journal 
states that there has been a slight improvement in 
trade, and that a good many new orders have been 
placed. But the unemployed list is very heavy, and 
members are urged to use every endeavour to find 
berths for out-of-work members, and to retain employ- 
ment, where they can, by strict attention to duty. 
The total membership has reached 91,966, an increase 
of 103 in the month. Of the total, 3404 were on 
donation benefit—a decrease of 149; on sick benefit, 
2143 —decrease, 172; on superannuation benefit, 
4088—increase, 12. The list is indeed a heavy one, 
considering the state of trade generally. The 
benevolent levy of 6d. per member has been voted 
by 7168 for, with only 95 against. The unanimity 
shows that members are alive to the fact that many 
members may be in need of financial help in conse- 
quence of slackness of trade and other causes. The 
voting for and against rejoining the Trades Union 
Congress resulted as follows: Against, 10,906; for, 
848l1—majority against, 2425. he matter is now 
settled for another three years. The feeling of 
exasperation against the resolution of exclusion is still 
very strong. ‘The case of Wrigley v. Whittaker is 
commen upon, which raises the question of out- 
workers under the Compensation Act. It cost the 
union about 1000/. to carry the case to the House of 
Lords, the decision being adverse to the Engineers’ 
Society. The total reserve balances of the society 
are now 502,027/. 9s. 4d., of which 346,331/. 8s. 1d. are 
to the credit of the general fund, and 155,696/. 1s. 2d. 
to the superannuation reserve fund. Members are 
informed that Messrs. Mather and Platt grant pen- 
sions to their old employés, so that, with the super- 
apnuation allowance by the union in addition, such old 
members can retire upon a comfortable sum to enjoy 
their well-earned repose. 





The monthly report of the Amalgamated Carpenters 
and Joiners is of an encouraging character from the 





workmen’s point of view, as there has been a t 
reduction in the number of unemployed mem 

Other intimations are equally gratifying. At Coventry 
the employers have agreed to forego their demand for 
a reduction in wages. The employers at Hartlepool 
and the Tees have agreed not to press for a reduction 
in wages, and have withdrawn their notices. At Man- 
chester and Glasgow, and several other towns where 
changes in conditions of employment and working rules 
were demanded by employers, satisfactory arrange- 
ments have been made. At Radcliffe, Lancashire, the 
men have gained an advance from 9d. to 94d. per 
hour. It is stated that a few important employers 
still hold out at Bradford, otherwise the dispute would 
have been settled at the conference recently held 
through the efforts of the mayor. It is reported that 
about 100 employers in the district are paying the full 
rates, many of whom have been doing so throughout, 
but the few are influential, being jest employers. 
A fuller report than can be found in the newspapers 


is given of the recent case against the society at 
the assizes. The facts which led up to the case 
are given. In view of the decision, and the 


award of 100/. as d es, the council propose to 
issue instructions on the subject of picketing, aie 
tions to employers or foremen, and the like. The 
dispute in New York City between the Brotherhood 
of Joiners and the branches of the Amalgamated Society 
seems likely to develop into a feud of wide dimensions, 
It is hoped that the Federation of Labour in America 
and the new Conciliation Committee will intervene, 
or there may be a struggle in which British work- 
men in the States and American workmen will be 
the chief opposing factions, each in turn being used 
to crush the other. There seem to be great differences 
of opinion upon the question of subsidising or lending 
money to co-operative joinery works. 





The report of the Operative Cotton Spinners is not 
of a very encouraging character, there being 7.46 per 
cent. of the whole in receipt of out-of-work benefit, as 
compared with 6.53 per cent. in the previous month 
and 5.19 per cent. a year ago. The report complains 
that some years ago the proportion was only about 
2 per cent. The united membership of the union is 
13,681—a slight increase in the month, but 268 fewer 
than a year ago. There were 15 dispute cases in the 
month—the same as last month ; a year ago there were 
16 disputes. All were attended to by the officials of the 
union. There were 28 accident cases, as against 37 in 
the previous month and 38 in the same month of a year 
o. There were also 26 claims under the Compensa- 
tion Act ; 23 last month, and 24 inthe same month a 
year ago. Those cases were dealt with mutually, as is 
the usual method in the cotton trades, so that very 
little litigation takes place in the Courts, 


The Foresters’ Miscellany for this month gives a 
synopsis of the numerical strength and financial con- 
dition of friendly societies. There were 7090 societies, 
and 288 not reporting. The total number of branches 
on the register as societies was 20,820, of which 19,341 
made returns. The aggregate number of friendly 
societies and branches was 27,785; number of mem- 
bers, 11,750,130; amount in funds, 39,487,6197. Here, 
then, we have in one group of friendly or. provident 
societies eleven millions and three-quarters of members 
and nearly forty millions sterling in funds. There 
were 2390 building societies, with 602,981 members, 
and a fund of 60,776,508/., or securities to that value. 
There were 2133 co-operative societies, with 1,741,062 
members, with a capital of 35,099,370. There were 
also 646 trade unions, with 1,436,283 members, and a 
balance of funds amounting to 3,515,067/. These 
represent in some degree the thrift agencies at work 
in the United Kingdom among the more provident of 
the working classes, 





The debate in the House of Commons on “‘ Judge- 
made law,” on the 14th instant, was not of a very high 
order. Nota single member of the House who took 
part in the debates of 1870 to 1875 spoke on the ques- 
tion. It degenerated into a kind of party skirmish, 
and the division was one for the constituencies rather 
than for or against legislation. There was no hint of 
a policy. Complaint on the one side, defence of the law 
on the other, constituted the chief features of the 
discussion. The opener had no ss but he 
tried to get up the facts, as the duty fell upon him by 
the chances of the ballot, The result was: For the 
resolution, 174; against, 203—majority against the 
motion, 29. The case remains where it was. 





In the Wolverhampton district the iron market has 
been quiet. Orders, asa rule, have been restricted ; 
but makers of finished iron have been firm in refusing 
concessions upon the quoted rates. What prevents 
any concession is, it is said, the price of pig iron. 
Marked bars have been firmer at full rates, and 
common unmarked iron keeps fairly well up to 
market rates. Common black sheets have not been so 
much in demand, but prices have been firm. There 
has been a heavy demand for gas-strip of all qualities, 
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and prices have been advanced. Hoop, rod, and rivet 
iron have been in good request. Steel-makers are again 
most active, and cannot deliver fast enough. ere 
is little change in respect of the engineering and allied 
industries, and not much as regards the hardware 
industries. Some branches are slacker than others, 
but it is exceptional for any to complain of serious 
slackness or material depression. Nevertheless, 
business is of a hesitating character. 


The iron trade in the Birmingham district is de- 
scribed as dull; there was a small attendance at last 
week’s market ; but most manufacturers are said to be 
well supplied with orders, Pig iron has continued firm 
in price, the output, it is said, being checked by the 
cost of production. een, Samo has been in extensive 
demand and prices have been generally hardening. 
Finished iron-makers are reported to be well engaged ; 
marked bars have been firm at full rates, with the 
usual extras for special brands. Better inquiry for un- 
marked iron is reported, but no change in rates. 
Black sheets maintain their quotations, and large 
exports of galvanised sheets are reported. Orders 
for gas-strip are extensive for coronation purposes. 
Hoop iron, rivet iron, and nail rod are in good re- 
quest at standard rates. Steel is in good demand for 
structural purposes. The engineering and allied 
trades continue much the same—moderate employ- 
ment, but no great pressure. The other iron, steel, 
and metal-using industries vary in activity, but only 
in exceptional instances is there any serious slackness, 
Mostly they are well or moderately employed. 


The engineering trades throughout Lancashire con- 
tinue in about the same position as last reported, 
except that there are signs of a little improvement in 
some sections of the textile-machine-making branches. 
Electrical engineers continue in full activity ; locomo- 
tive builders are full of work ; constructive engineers 
are actively employed, and one or two sections of special 


machine-tool industries are fully engaged ; but there is | gr 


a general complaint as to the outlook not being as 
bright as could be wished. It is said that some of 
the orders offered are at unremunerative rates. Con- 
sequently there is a decreasing weight of work passing 
through at the present time. With certain exceptions 
there is a lack of pressure in comparison with the last 
two or three preceding years. The iron trade has 
been slow, but prices have remained firm on the whole. 
An increased demand for pig iron has been manifest. 
Steel-makers are wellsupplied with orders, and finished 
iron-makers report a fair demand. 





Strike troubles in the United States have not dis- 
appeared with the institution of the conciliation 
department created and established towards the close 
of last year. Men are often found declaring for peace 
on the platform, or under the sway of popular elo- 
quence, but they breathe war when something occurs 
which touches them home. The great strike of miners, 
decreed by the leaders and endorsed by the men, will 
put to the test the new apostles of peace ; but it will 
not shake the soundness of the policy. 





The great general strike in Sweden was political, 
not industrial: on the question of the franchise, as 
recently in Belgium. In the latter country it col- 
lapsed, after much trouble, suffering, and loss of life ; 
but the lesson was lost. Sweden must have an ex- 

erience of its own. More trouble, suffering, and 
osses, caused by the glamour of a general strike. The 
lesson for labour is to limit, not extend, labour dis- 
putes; extension means wider disaster. Owing to 
the conciliatory attitude of the Government and 
promise of a measure the strike was declared at an end 
at the close of last week. 





It is reported that 200 delegates oflabour unions in 
Spain have been endeavouring to organise another 
general strike in Barcelona ; but the Government is on 
the alert. Already 37 reported anarchists have been 
arrested as a matter of precaution. 


The strike of 1800 miners at Pontypridd, against 
the non-unionists and men in arrears of contribution, 
is likely to lead to further complications and litiga- 
tion, as the manager of the collieries refuses to dis- 
charge the men at the dictation of the union. 





The workers put on short time in the cotton in- 
dustries of Lancashire are to be dealt with as unem- 
ployed and paid out-of-work benefit, if the time lost 
comes within the union’s regulations. 





There appears to be a consensus of opinion among 
the miners in the Federationdistricts that the question 
of a reduction in wages shall be left unreservedly in 
the hands of Lord James of Hereford, as mediator or 
umpire for the Conciliation Board. 





AMERICAN METALLURGICAL INDUSTRY.—Messrs. Rogers, 
Brown, and Co. consider that the United States have in 


sight a pig-iron production of 21,000,000 tons per annum, 


LOCOMOTIVE BOILER TESTING. 
Tests of the Boiler of the Purdue Locomotive.* 
By W. F. M. Goss, Lafayette, Ind. 
(Concluded from page 661.) 

It is well known that when an engine is working 
under a light load, a skilful fireman can maintain a 
very thin fire over the whole grate. Under favour- 
able conditions one may almost see the grate-bars 
through the fire. All portions of such a fire are 
bright, and there will be plenty of steam, but the 
firing must be frequent. Such a fire offers so little re- 
sistance to the incoming air that larger volumes than are 
needed for combustion pass through the furnace and 
absorb a portion of its heat. Again, the fire may be made 
so thick that it will not burn clear. The demand for 
steam may not be great, and a sluggish and smoky fire 
may serve to generate it. But such conditions cannot 

ive maximum efficiency. It follows that somewhere 

tween the very thin fire and the very thick fire will be 
one of such thickness as will result in maximum efficiency. 
The same fireman served for all tests here reported. He 
was skilled in his work, and every effort was made to 
have a fire suited to the demands made upon it. But 
the locomotive fireman takes his cue from the steam 
gauge rather than from the furnace. If the a of the 
gauge is moving upward, or holds its own, the fire is 
usually assu to be all right; if it falls, something 
musb done. The actual condition of the fire under 
such circumatances, especially in a test for which a con- 
stant speed and load are maintained, depends very much 
upon the character of the fire at the start. It ma 
— that two tests, apparently identical as to s f 
load, &c., may be run, one with a thick fire and the other 
with a comparatively thin fire, and, so far as outward con- 
ditions are concerned, the tests may seem equally satis- 
factory, while neither satisfy conditions for maximum 
efficiency. 

With these facts in mind, we may now inquire further 
concerning the variations in the results of tests to which 
attention has already been directed. Thus a comparison 
of the 11 tests that agree with the mean curve (Fig. 6, 
page 693) within 1 per cent. with the 11 tests which have the 
eatest divergence from it, reveals the fact that the tests 
of the latter c are, for the most part, those in which 
the firing of the boiler was difficult. The greater part of 
the tests of this group are either tests ab very low power, 
for which only a light fire could be maintained without 
danger of losing steam at the safety valve, or tests at high 
speeds, when the work of firing was hard and difficult. 
Incladed in this group also is one test under low boiler 
pressure, which is to regarded as a light power test. 
On the other hand, those which agree most nearly with 
the curve are, for the most part, tests at medium load, 
oe were easily fired. An exhibit of these facts is as 
ollows: 


i . Singtel ine as 
Results in Agreement with Results which Diverge from 














the Curve. the Curve. 
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Points are Laboratory Points are Laboratory 
Off the Designation., Off the Designation. 
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0 6 15—2—A 10.6 13 35—2—B 
0.2 35 85—3—A 9.9 3 15—1—H 
0.3 11 35—2—E 8.5 | 2 55—1—H 
0.4 7 25—1—V 7.9 1 15—1—A 
0.4 10 35—1—V 7.4 32 25—3—A 
0.5 8 35—1—A 7.3 30 35—2—H 
0.7 23 15—9-A 6.5 22 55—1—G 
0.8 27 15-9—G 6.2 33 35-2-—C 
0.9 20 35—2s—H 5.8 34 55—2—A 
0.9 16 35-1—G 5.4 | 81 45—2—A 
0.9 2 15—1p—V | 5.3 | 3 45—1—A 


Accepting the experimental results as reliable, it seems 
safe to conclude that variations in the efficiency of the 
boiler, as disclosed by different tests at the same power, 
are due to irregularities in the character of —, 

Power and Efficiency.—Referring in to Fig. 6, it 
should be noted that the ordinates in this diagram repre- 
sent the evaporative efficiency of the boiler, and the ab- 
scissee the rate of evaporation. The manner in which the 
line which is assumed to re mt the mean of these 
points was drawn has already been described. The equa- 
tion for the line is 

E=10.08-.296H . . (2) 


in which E is the pounds of water evaporated from and 
a’ 212 degrees per pound of coal, and H the pounds evapo- 
rated per square foot of heating surface per hour. 

This — and ape derived on pe a, ge 
to represent the average performance of the boiler when 
using Indiana block coal. By its use it is possible to 
obtain a coal record from the water rate, no weighing 
being done of the fuel as consumed. Defence for such a 
practice is to be found in the comparative ease with which 
the water record is obtained, and in the fact that the coal 
consumption, as determined from the equation, is a more 
consistent factor than can ordinarily be obtained experi- 
mentally from a few tests. The form of the equation will 
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doubtless hold for all boilers of similar design wit! 
wed, ae fee aeagece po ey change with y* — 
ions of the » will of necessity chan 
character of the fuel employed. 2d vedas 
Efficiency as Affected by the Quality of Fuel.—While 
apparently somewhat apart from the present purpose, it 
will be of interest in connection with the general discus- 
sion to review certain results which have obtained 
from five different samples of fuel tested in the same 


boiler, and which were reported in a pai 
the Western Railway Club at the yok — 
1898. The several samples were designated as A, B, C, iy 


and E. All were bituminous coals. The e i 
obtained from each of these samples is shown br Fig. 7. 
Line D on the diagram very nearly co mds with that 
given in Fig. 6 for the Indiana block, and its equation is 
substantially that given above. The equation for line E, 
representing the best coal, may be taken as 
E,=129-041H . . . (a) 
and for line C, representing the poorest coal, as 
E,=94-02%H . . (b) 


These equations probably represent the range of varia- 
— 2 performance as affected by different qualities 
of fuel. 

The rate of evaporation represented by the experimen 
with the Indiana block, upon which vuation tis ome 
lies between the limits of 51b. and 151b. of water per 
foot of heating surface per hour, while the limits on 
which equations a and 6 are based are but little 
narrower. The —s then are reliable when H ig 
_— a value which is not less than 5 nor greater 

an 15. 

In this connection it is of interest to note that the lines 
E, A, B, C, D converge, and it may be assumed that if D 
and C were sufficiently extended they would meet ; that 
is, if the rate of evaporation were made sufficiently high, 
both the good and the poor coal would give the same 
evaporation. The point where this would happen can be 
— from equations a and b by making E, equal 

2 us, 


12.9 — 0.41 H = 9.4 — 0.24 H 


and 
H = 20 approximately. 


That is, accepting for the moment this equation as true 
for all values of H, they show that when the boiler is 
forced to evaporate 201b. of water per foot of heating 
surface per hour, the poorer coal will evaporate as much 
water per pound as the better. It is evident that the 
equations are not to be relied upon for conditions so widel 
separated from those covered by the experiments, and it 
is equally evident that the boiler could not be forced to 
so high a rate of evaporation. The general conclusion 
to be deduced is, however, perfectly logical. The higher 
the power to which a boiler is forced, the smaller is the 
fraction of the total heat developed which can be absorbed 
by the heating surface. If forced to very high power, the 
amount of heat utilised out of all that is available be- 
comes so small that slight variations in the amount avail- 
able do not measurably affect the amount utilised. 

If carried to extreme limits, it will doubtless appear 
that the line represented by equation 2, Fig. 6, is in fact 
not straight, oa. within limits which are sufficiently 
broad to cover practical cases, it may probably be so 
considered. The form of this, and other similar lines, is 
the subject of discussion in a preceding paragraph. 

Derived Relations.—The tion between the rate of 
evaporation and the rate of combustion for the thirty- 
five tests under discussion is shown by Fig. 8. The 

oints in this figure are located from experimental data, 

ut the curve which is assumed to represent their mean 
value was plotted from its equation as derived from equa- 
tion 2. Thus equation 2 as already given is 
(2) 


E=10.08-—.296H . 


We may let 
W = total pounds of water evaporated, 
" from and at 212 deg. per hour, 
an 
C = total pounds of coal fired per hour, 
We may note also that 
1214.4 = square feet of heating surface in 
the experimental boiler. 
Then 
We E, and H = 2 
CG 1214 


or 
We 10.08 - 0.296 H 


0.266 W 
= 10.0-—-——— 
es 1214.4 ’ 


WwW 
See een em 
10.08 — 0.000244 W (3) 

From this equation a curve was plotted. It was seen 
that, while the curve was derived quite independently of 
the points, the two systems agreed closely, 

The relation of water evaporated per pound of coal, and 
pounds of coal consumed per foot of grate per hour, is 
shown by Fig. 9. aa 

his curve, incommon with the one preceding, is 
plotted from its equation, which was obtained as follows : 


Havin 
. E=10.08—0.296 H, . (2) 


and 


let 
ee coal per square foot of grate 


per hour, 
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Note that 
17.25 = square feet of grate surface for the 
experimental boiler. 


It has already been shown that 


W = 10.08 — 2.2% w, 
1214.4 


or 
WwW WwW 
— + .000244 — —C =10.08 ; 
Cc ° Cc 


bub 

i 
therefore 

E + 0,000244 EC = 10.08, 
and 


i. 
1 + 0.000244 


6. 


TED 
HEATING 
sap A 2. 2 Bu Fe 8. 8 WO ON 


OF 


57584, 400 800 1200 1600 2000 
But 
C=17.25 G, 
and, therefore, 
10.08 OP eo el Aa 


1+.00421 G 

The agreement between the curve plotted from this 
equation and the experimental points is close in this 
case as in those previously discussed. Other relation- 
ships may be established by aid of those poses J given. 
Perhaps the most interesting is that of draught D to 
total weight of water evaporated per hour W, which 
takes the form of 


pD=___:00214 W 


ere gw wD 
10.08 —.000244 W ) 


Before leaving this phase of the subject, it is of in- 
terest to note that the plotted curves representing the 
derived equations (Figs. 8 and 9) are from the 
equation of a straight line. This straight line (Fig. 6) 
is believed to fairly represent the experimental points 
for which it stands, and it follows that the curves of 
Figs. 8 and 9 represent with an equal d of accuracy 
the experimental points in the midst of which they are 
drawn. If, however, the experimental points represented 
by Fig. 9 had been accepted as a starting point for the 
several curves, a straight line might have been drawn 
through them without difficulty. this been done and 
the relation represented by Fig.6 been mathematically de- 
rived from it, the line of Fig. 6 would have been a curve. 
From these considerations, and from those previously 
presented concerning the conveyance of the several lines 


representing different samples of coal, it is evident that! 


AT} 212° F. 








none of the relationships discussed are perfectly repre- 
sented by a straight line. But with nothing but the 
experimental point as a basis, it appears difficult to locate 
a a which will better represend them than the straight 
line of Fig. 6, and, as before noted, within the limits for 
which it applies, such cannot be much in error. 


III.—Concivsions. 


1. The steam delivered by the boiler, tested under con- 
stant conditions of running, as shown by calorimeter 
attached to the dome, is at all times nearly dry, the en- 
trained moisture rarely equalling 1.5 per cent., and being 
generally much less than this. While the relationshi 
can not be perfectly defined, it appears that the entraine 
moisture increases slightly as the rate of evaporation is 
inc 

2. The maximum power at which the boiler was worked 
with Brazil block coal was such as gave 30 boiler horse- 
power for each foot of grate, and .427 horse-power for 
each foot of heating surface. Experiments with other 
fuels indicate that these values may be increased by 
the use of a better coal by about 15 per cent., giving 





7. 


EQUIVALENT EVAPORATION PER POUND DRY COAL. 


12° 13 14. 15 16 47 


2 


nv @© & GO ww 


2400 2800 3200 sat 
maximum values which, in round numbers, are 35 horse- 
wer per foot of grate and .5 horse-power per foot of 
eating surface. For the type of boiler experimented 
upon, and under conditions of constant running, these 
values may be accepted as near the maximum. 

3. The maximum rate of combustion reached was 182 lb. 
of coal per foot of grate per hour, which is equivalent to 
2.6 lb. per foot of heating surface, 

4. The maximum draught for any test was that for 
which the average value was7.5in. If D is the reduc- 
tion of pressure in the smokebox measured in inches of 
water, and G the pounds of coal burned per foot of grate 
per hour, then 


D = .037 G. 


Also, if W be the total weight of water evaporated per 
hour, the draught necessary to produce a given evaporation 
is represented by the equation 

Das uw 
10.08 — .000244 W" 
These equations apply to the boiler tested when using 
Indiana block coal. 

5. Smokebox temperature ranges from 550 deg. Fahr, 
to 800 deg. Fahr., values which are lower than those 
which are often assumed to prevail. 

6. The evaporative efficiency of the boiler as affected 
by different rates of evaporation is ex by the equa- 
tion 


E = 10,08 - .296 H, 
in which E is the pounds of water evaporated from and at 


a 1 2 3 4 5 6 7 8 9 10 11 12 
(5758.6) EQUIVALENT EVAPORATION PER SQUARE FOOT OF HEATING SURFACE PER HOUR . 














212 deg. per pound of coal, and H the pounds of water 


evaporated from and at 212 deg. per square foot of heat- 
ing surface hour ; this for the boiler tested using 
Indiana block coal, and for values of H of not less than 
5 or greater than 15. By different coals the constants will 
vary, results which are near the minimum being expressed 


by 
E win. = 9.4 — .024 H, 
and results near the maximum by 
E max. = 12.9 - .041 H. 
7. The evaporative efficiency of the boiler as affected 
by different rates of combustion is expressed by the 
equation 10.08 


1 + .00421 @’ 


in which E, as before, is the pounds of water evaporated 
| from and at 212 deg. a! pound of coal, and G the pounds 
| of coal burned per foot of grate per hour ; this for the 
boiler tested using Indiana block coal. 

8. The relation of coal burned to water evaporated is 
expressed by the equation 


E= 
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C= Se ae 
10.08 — .000244 W’ 


in which C is the total pounds of coal burned per hour, 
and W the total pounds of water evaporated from and at 
212 deg. per hour; this for the boiler tested using 
Indiana block coal. 

9. The condition of running the 5 whether with 
long or short cut-off, or at high or low speed, does not 
appear to affect the efficiency of the boiler of a locomo- 
tive, except in so far as it affects the average value of 
the draught. 

lv. The efficiency of the boiler of a locomotive, as dis- 
closed by two different tests, for which all conditions of 
running are the same, 0 Hed considerably, due doubt- 
less to inequalities in the firing. 





A Franco-German Compine.—The French Creusdt 
works and Krupp, of Essen, are reported to have de- 
cided to establish joint works in Asia Minor, on the 
shores of the Black Sea. The site selected is near the 
coal and iron fields of the Donetz basin, while cheap 
labour is obtainable from Armenia, Greece, Roumania, 
and Bulgaria. 





Dursan.—Some 10,000 acres of viei land have been 
acquired at the head of the bay, and it is proposed to con- 
struct a canal running a mile inland, with subsidiary canals 
ab right angles. Blocks of land will then be leased for 
warehouses and railway sidings will be laid down. Goods 
can by this means be py at the Point and conveyed 
by water transit ins of by road. 
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THE MANUFACTURE OF COKE FROM 
COMPRESSED FUEL.* 
By Joun H. Darsy (Brymbo). 


Ir will probably be admitted that the best coking coals 
on the Continent, and also those of Great Britain, have 
for years past been getting scarcer, and various devices 
have been employed to improve the quality of the resulb- 
ing coke when made from inferior seams. A few years 
ago several works, chicfly in the Saarbriicken district, 
came under the author’s notice where a systematic 
attempt was being made to improve the quality of the 
coke by compressing the fuel before coking, and he was 
so impressed with the improved results obtained with 
poor coking fuels that he undertook experiments on the 
same lines. I is proposed in this paper to embody a 
short account of the results of these experiments, and the 
benefits derived. It may be said at once that the result 
of the trials made showed that the advantages of com- 
= were by no means confined to the poorest coking 
ul 

The idea of compressing fuel for coking purposes origi- 
nated on the Gaseous, where many of the coals coked 
so indifferently that it was of the greatest importance to 
adopt any method that gave a yer of improving the 
— ity of the resulting coke, It had been observed that 
the coke produced from the lower portions of retort 
ovens, compressed by the weight of the superincumbent 
fael, was superior to that produced from the upper por- 
tions of the charge, and this led to experiments in com- 
pressing the fuel by various means: first, by ey on in 
the oven by hand, in other cases by weighting the charge ; 
and from this the practice of compressing in a box outside 
the ovens was gradually evolved, the stamped cake being 
afterwards moved out of the box into the oven by 
mechanical means. 

A number of samples taken from coking fuels in various 
arts of Great Britain were experimented with. The 
jegree to which slack may be compressed varies with ite 

character, state of division, contents of moisture, and 
other conditions ; and, generally speaking, it was found 
that the weight of a given bulk of compressed fuel in an 
oven was 50 per cent. ogee than fuel charged in the 
ordinary way through the holes in the upper portion of 
the oven and levelled by hand. Taking, however, the 
side clearance that has to be allowed in introducing a cake 
of fuel into an — the ned gain in weight that a given 
oven capacity would hold varied from 25 to 30 per cent. in 
favour of compressed fuel. But it was found that the 
compressed fuel coked more slowly than the uncom R 
and the net gain in production of coke per oven finally 
amounted to between 10 and 12 per cent. in favour of the 


compressed charge. 
To ascertain the difference in the character of the coke 
from compressed fuel compared with uncom the 


weight of a cubic foot from a solid lump of was esti- 
mated, and it was found, in the case of three samples of 
fuel from Durham, that the weight per cubic foot 


a 
too BO8S bs for North Welsh unootaprensedl ker verage 
coke 80. : for uncom a 

ight 56 Ib. per cubic foot, com 60.57 1lb.; Sou 
Yo ire uncompressed coke 53.9 1b., compressed 57.9 Ib.: 


* Paper read before the Iron and Steel Institute. 
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West Lancashire uncompressed 58.0 lb., compressed | breeze or small coke was very much reduced in quantity, 
66.4 1b. It will be seen from the above figures that com- | the lumps of coke were and firmer, and in a mark 
coke is considerably denser, in addition to which | degree‘ bore handling without very much breakage ; 








other advantages were noted. ‘hese were: (1) the (2) the provess of charging an oven by the mechanical 
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Means in use, where compression of fuel is adopted, 
occupies much lets time than the old method of charging 
by hand through holes in the top of the oven ; in fact, the 
time is reduced from 10 or 12 minutes to 3 or 4 minu 

80 that the cbje:ti_nable smoke is largely prevented, an 





| the loss of by-products is less; in fact, in some cases the 
yie!d of ammonia has been increased 25 per cenb. ; (3) less 
| hand labour is employed, and the laborious work of 
| forcing the wet fuel out of the tubs into the ovens and 
| levelling the charge in the ovens is entirely abolished, 





























while the clearance between the cake of fuel and the side 
of the oven allows the free escape of the gases, and tends 
to prevent undue deterioration of the oven walls. 

he results obtained show that the quality of the coke 
is distinctly improved by compression. Such improve- 
ment is naturally more marked in some fuels than others ; 
but from a large number of trials made with many of the 
English fuels, the writer is able to say that he has not 
seen any instance in which the improvement made by 
compression has not been apparent. Indeed, he is aware 
of a case in which compressed coke is being sold in the 
open market at a substantial advance on coke previously 
made from similar uncompressed fuel. Even with the 
best coking fuels the results seem to justify the outlay in 
equipping @ plant for compressed fuel, as well as the 
special case in which it is essential that the fuel should be 
compressed in order to produce a marketable coke. 

In reference to the eee employed, it is unneces- 
sary to mention the machine in which stamping is done 
by hand, or to describe the earlier forms of mechanical 
stamps in use, and it will be sufficient to illustrate two of 
the later type. 

The essential: parts of the appliances used are the 
stamping machines and compression boxes. These can be 
combined in a variety of ways as the surroundings may 
demand. For example, there are the combinations, firstly, 
of a compression bex and charger, built with a super- 
structure carrying the stamping machine; secondly, a 
o—" box and charger with stationary stamping 
machine. The first combination may be descri e- 
rally as suitable where the machine has to travel for a 
considerable distance and take its supply of slack for com- 
pressing at a number of stopping-places, stamping opeee- 
tions ens ee the trav of the machine. 
The second combination, having a fixed point for the fuel 
supply, allows of the application of a fuel-feeding device 
as tly described, and offers opportunities for saving 
both time and labour. In fact, under favourable condi- 
tions this type of machine will compress and « 50 
ovens per 24 hours, and it is probable that this is not the 
limit of the modern machines. With both these types of 
machines, in many instances, a coke discharging ram may 
be conveniently combined with the compression box, in 
which case two men are able to control the operations of 
pushing the coke out of the oven and charging it with com- 
p fuel. The fullowing is a description of these 
types: 
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_ Charger Carrying Stamping Machine.—This machine is 
illustrated in Figs. 1 and 2, page 694. The sides of the 
compression box A, which are strongly constructed of 
plates, angles, and tees, having all rivets countersunk in- 
side, are hinged at the bottom by hinges B, and are opened 
and closed at the = 4 by a series of concentrics C, mounted 
on a continuous shaft worked by hand gear. The front of 
the box is closed by a hinged door, opened when the fuel 
cake is ready for charging. The back of the box is a plate 
mounted upon and moving with the charging peel D, and 
capable of being drawn a limited distance by an 
eae of parallel levers. The bottom of the box is 
the charging peel, upon the back of which the fuel cake 
is stamped. It isa built-up section, nearly the same width 
as the oven by about 44 in. thick, containing on its under 
side a steel rack, and moving in guides upon a series of 
turned rollers. 

The mode of operation is as follows: The sides of the 
box are closed and adjusted to suit the width of the oven 
to be charged, and the front and back plates are fixed in 

ition. The fuel is then run into the box and stamped 
in layers, as will be described presently, and when the fuel 
cake is ready, the machine is moved up to the oven to be 
charged. When in position and the oven door opened, 
the front door of the box is swung back, and the side of 
the box eased by turning the eccentrics C. The rack is 
then put in motion, the back plate ~ a thrust-plate, 
and the cake served into the oven. ‘The back-plate is 
then drawn back by the parallel levers, the oven door 
closed and made fast, and the peel withdrawn, the oven 
door holding in the cake meanwhile. When the peel is 
quite withdrawn, the oven door is permanently fastened 
and luted. Noalteration in existing oven doorsis neces- 
sary when they are of the lifting type, but when they are 
of the hinged type a small separate opening, called the 
‘* peel door,” has to be fitted to them. The machine now 
moves off to receive a fresh charge of fuel. 


In the machine illustrated, the ordinary oven-charging 
the top 


tubs are wheeled off the top of the ovens on to 
platform E, and are discharged over the sloping apron F 
direct into the compression box as required. When there 
is sufficient head-room, the apron F' may be converted 
into a bunker or hopper, containing enough fuel for 
another charge in addition to that stam within the 
box. The transference from the oven tracks to the charg- 
ing machine may be made at any number of points by 
means of turn-tables, the gap between the face of the 
a and the machine being spanned by an overhung 
track. 

Over the top of the compression box is the stamping 
machine G, mounted on four wheels, and travelling on a 
track the whole length of the box. The stamping 
machine is a steel-framed structure carrying an electric 
motor, worm-wheel reducing gear, lifting and releasing 
rollers for the stamping motion, and travelling gear for 
moving the machine along the length of the compression- 
box and back. The stamping head is mounted upon a 
long wooden shaft, and on every up-stroke the travel 
motion comes into action. 

The fuel is served into the box and stamped in suc- 
cessive layers about 18 in. deep, the time octupied being 
from fifteen to twenty-five minutes, according to the size 
of the oven. 

The superstructure, with tube track and platform, 


stamping machine and track, and fuel-apron or bunker, is 


carried by a strong braced underframe of rolled joists 
mounted upon four wheels travelling on tracks up and 
down the face of the ovens at 300 ft. per minute. On 
one side of the compression-box is a platform for the 
attendant, and on the other is placed the motor and gear- 
ing for driving the peel and travel of the machine. On 
the platform are assembed the switch and controlling 
levers. 

Charger with Fixed Stamping Machine and Fuel-Feeding 
Device.—Figs. 3, 4, and 5 show the general arrangement 
of this machine, the compression-box being in position 
for stamping. The box A, underframing, and attendant’s 
platform are on the same lines as the last machine de- 
scribed, but there is no > jgyeagin winom and the aonges 
machine is combined with a coke-pushing ram. he 
stamping machine G moves on girders spanning the ram 
race, and instead of carrying its own motor is driven 
through sliding bevel gear from a constant running shaft 
H with tumbler bearings, and driven by a motor mounted 
upon the girders. The controlling gear of the stamping 
machine admits of the stamping and travelling motions 
being varied or stopped without stopping the motor. 

The fuel is delivered into the compression-box over the 
apron F. Above the apron is a scraper conveyor J, 
driven from the shaft H, and stopped and started by a 
clutch. The conveyor trough K is movable, being built 
independently of the conveyor framing, and mounted on 
wheels moving on a track. This trough is also driven 
by the shaft H, by means of a rack and pinion underneath 
the trough, and it is stopped, started, and reversed by 
a clutch. The clutch levers referred to in each case are 
accessible from the platform cf the char, Fuel is fed 
into the trough from an elevator L, or other device. 

The method of working is as follows: The travel of 
the trough K is the same length as the cake to be 
stamped, and its speed is equal to the speed of the travel 
of the stamping machine. The elevator L being started, 
delivers the fuel into the trough, and the scrapers of the 
conveyor J, which run considerably faster than the 
trougb, carry the fuel over the end of the trough, and 
spill it on the apron F, over which it falls into the com 

ression-box. e trough is travelled the length of the 

x in advance of the stamping machine, delivering the 
fuel in a constant stream in its course, and having reached 
the end of the box is reversed when the stamping machine 
is reversed, thus moving backwards and forwards until 
the fuel is completed. 


This machine has the advantage over that illustrated in 


Figs. 1 and 2, in that it delivers a constant and continuous 


supply of fuel from start to finish. The stamp has not 
) 


stopped, as in that design, in order to allow of a 


fresh layer of fuel being introduced and levelled, and 


the saving of time is therefore considerable. When suit- 
able arrangements are made no tubmen are necessary, 
and the two charging-machine attendants are the only 
men req' . 

In conclusion, the author wishes to acknowledge the 
assistance given by Mr. W. Colquhoun and Mr. J. 
Hollings in preparing this paper. 





THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society, held on May 9, 
Professor S. P. Thompson, President, in the Chair, Dr. 
P. E. Shaw exhibited a ‘‘Simple Electric Micrometer.” 
Two years ago Dr. Shaw described an instrument with 
which he measured very small lengths by the application 
of electric contacts, and the micrometer shown was a 
— form of the original apparatus. A screw, fitted 
with a milled head, turns in a fixed nut, and its lower end 
presses upon the extremity of the long arm of a lever. A 
metal ape is attached to the short arm, and the distance 
through which it moves, on turning the milled head, can 
be deduced from a knowledge of the — of the screw, 
and the ratio between the arms of the lever. In using the 
instrument this point is always brought up to a metal 
surface and the contact is accurately determined by the 
telephonic arrangement described in connection with the 
original micrometer. Dr. Shaw illustrated the use of the 
instrument for measuring small lengths by describing 
the following eight applications to ordinary laboratory 
measurements: 1. The measurement of the thickness of 
plates, films, or fibres. The object is placed between 
two metal plates. The point of the micrometer is ad- 
justed to touch the top plate, and the reading taken. 
The object is removed, the point is again —e into 
contact with the top plate, and the difference between 
the —- in the two cases gives the thickness of the 
film. 2. The determination of Young’s modulus by the 
elongation of a wire. Dr. Shaw described 
on two wires, each 24 metres long, hanging side by side— 
one of copper, and the other of steel. The wires termi- 
nated in horizontal C- “: to which the stretching 
weights were attached. The base of the instrument 
rested on one platform, while depressions of the 
other, due to loading, were measured. In this way 
any error, on account of the bending of the beam from 
which the wires were hung, was eliminated. 3. The 
determination of Young’s modulus by the bending 
of abeam. 4, The determination of simple rigidity by a 
static method. Observations were made upon a rod held 
horizontally by rigid wall brackets. One end of the rod 
was fixed, and the other held in position by a pin pressed 
into a hole in the end of the rod. From this end an arm 
projected outwards. Weights were applied to the ex- 
tremity of this arm, and the twist measured by observing 
with the micrometer the movement of the end of the arm. 
5. Application to the extensometer. 6. Measurement of 
thermal expansion. 7. Microscopic measurements. In 
measuring the diameter of a capillary tube the cross-wire 
of the microscope is made to touch one side of the tube, 
and the point of the micrometer is brought into contact 
with the metal stage. The stage is then moved by a 
screw until the cross-wire comes to the other side of the 
tube. The micrometer point is moved into contact again, 
and the difference in the readings gives the diameter of 
the tube. In this measurement the full magnifying 
power of the microscope is utilised and the work of 
moving the stage is performed by a rough screw. 8. The 
direct measurement of the wave-length of light. Newton’s 
rings are formed by a convex lens and a piece of plate- 

lass. The convex lens is fixed to the short arm of the 
lever, and the distance through which it must be moved 
to cause a certain number of bands toappear at the centre 
gives a a of calculating the wave-length of the light 
employed. 
oulene Everett said the apparatus combined fineness 
and accuracy of measurement, and expressed his interest 
in the determination of distances with the microscope. 

Mr. R. J. Sowter asked if any special precautions had 
been taken to prevent deformation in the instrument. 
If not, then it was optimistic to assume that one or 
more multiplying levers could be used to measure lengths 
of the order of a millionth of a millimetre with any 
physical accuracy, assuming the multiplication of measure- 
ment to be according to the law of the lever, as Dr. Shaw 
eA did. a 

. W. Watson said that, in determining the wave 
length of light by Newton’s rings, it was necessary to 
measure from the knife-edge of the lever to the centre of 
the a. The accuracy of the experiment was limited 
by the difficulty in judging the centre. The variation of 
the temperature of the air would distort the lever and 
ee errors. In reference to the experiments on 

oung’s modulus, using two wires of different material, 
he said that no precautions had been taken to pro- 
cure a steady temperature, and pointed out that 
variations in temperature would affect the two wires 
unequally. In the experiment on the torsion of a rod, 
the twisting had been produced by an unbalanced force. 
The other arm of the n couple must therefore 
have been unsatisfactorily supplied by the friction of the 
= which held the rod in position. In measuring the 

iameter of a capillary tube with extreme accuracy, it 
was necessary to have a normal section, which was some- 
what difficult to obtain. Dr. Shaw apparently considered 
the instrument as suitable for laboratory work. If it was 
for students, it was unnecessarily elaborate ; and if for 
obtaining accurate measurements, there were objections 
and uncertainties which should be investiga’ Mr. 
Watson said that a similar form of micrometer had been 


8. | screw 


experiments h 


described by Mr. H. C. Russell and used ina the ewe 


tory at ee ae : 

Mr. J. M. Barr said that, as errors would be introduced 
by variations in temperature, it might be advisable to 
make the instrument of a nickel-steel alloy with a small 
coefficient of ex ion. He asked if the knife-edges 
and screws were good enough to give the sime 
reading twice, and said he thought the limit of 
accuracy could be obtained by using a single disc on a 

calibrated throughout its length. He considered 


i0,000 in. to be about the limit attainable by such methods. 


Dr. Shaw, in reply, said the main justification of the 
apparatus was in the consistency of the results given by 
it; these were excellent, as the Tables given in the paper 
showed. The method had been shown to be much more 
accurate than those in general use. As to the contention 
that the apparatus, while too sensitive for laborator 
practice, was not sufficiently so for research on length 
changes, he pointed out that the accuracy of all measur. 
ing instruments was always on the increase, so that 
laboratory methods which were considered good recently 
would not necessarily suffice in the immediate future. 
Why be content, even for teaching students, with mea- 
suring to the one-fiftieth of a millimetre by the microscope, 
when with the simple electric micrometer we get, with 
little trouble, to the thousandth of a millimetre? Dr, 
Shaw knew = the prior publication in Australia, 
mentioned by Mr. Watson ; if there were such a method 
introduced years ago, ib was all the more astounding that 
Mr. Russell and his successors should have allowed such 
an excellent idea to lapse and remain immature and un- 
known. Some speakers had suggested that uncertain de. 
formation of the levers might occur during an experiment 
and vitiate results; but a new strain implied a new stress, 
and unless a definite change occurred in the forces of the 
system, we could not suppose a change in deformation. A 
like answer was Pe to the criticism that the levers 
might expand under heat during a measurement. Why, 
if sufficient time has elapsed to allow the system to attain 
temperature equilibrium, should anyone postulate expan- 
sions without indicating a new or irregular source of 
eat? Most of the avove supposed evils, of course, 
existed, but they were of small account. As with every 
good apparatus ever produced, if ordinary and suitable 
precautions be taken, these errors were reduced to a lower 
order of ee per and could be neglected. In conclu- 
siop, the method had been firmly established in University 
College, Nottingham, and had superseded other appa- 
ratus. It would no doubt spread and become general. 

Papers on “‘ The Conservation of Entropy,” by Mr. J. 
A. Erskine, and ‘‘ Rational Units of Electromagnetism,” 
by Sig. G. Giorgi, were postponed, and the Society ad- 
journed until May 23, 
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Our Coat ABROAD.—It would appear that our export 
coal trade is recovering from the temporary check which 
ib experienced in consequence of the imposition of an 
export duty of Is. per ton. The shipments in April were 
3,661,691 tons, as compared with 3,653,073 tons in April, 
1901, and 3,448,517 tons in April, 1900. The- following 
were the largest exports of the month under review : 





| April, 1902. | April, 1901. | April, 1900. 





Country. 
tons tons "7 tons 
Germany 598,524 633,631 652,576 
France 621,915 698,029 651,591 
Italy .. 486,891 439,843 374,058 





‘The aggregate exports for the first four months of this 
year were 13,280,079 tons, as compared with 12,973,124 
tons in the corresponding period of 1901, and 13,723,262 
tons in the corresponding period of 1900. The largest 
exports were : 





Country. 1902. 1900. 

tons tons | tons 
Germany 1,577,393 | 1,546,152 | 1,654,046 
France | 2,444,716 | 2,722,789 | 2,851,652 
Italy 2,064,978 | 1,797,570 1,736,910 
Spain .. 963,246 | 967,024 885,568 














GOLD-MINING IN THE TRANSVAAL, — The aggregate 
outpnt of gold in the Witwatersrand district in the first 
four months of this year was 375,460 oz., as compared 
with 238,991 oz. in the whole of 1901, 251,891 oz. in the 
whole of 1900, 4,069,166 oz. in. the whole of 1899, 
4,295,602 oz. in the whole of 1898, and 3,674,000 oz. in the 
whole of 1897. Ib will be observed that this year’s out- 

ut, although it has only reached a very partial stage of 

evelopment, has already left 1901 and 1900 far behind. 
Even assuming that the present rate of production is not 
further increased, the output for the whole of 1902 would 
still be 1,026,380 oz.; but there is every probability of 
the output ~~ | greatly increased during the remaining 
eight months of the year. Although the return for 
April is a little disappointing, it should be observed that 
the figures now published represent the output of fine 
gold, while a similar course was nob pursued with 
regard to the production of 1899, 1898, and 1897. 
The value of fine gold per ounce is peat higher 
than that of gold returned in the old form. We have 
observed that the return for April is a little disap- 
pointing, but this is explained by the difficulty which is 
experienced in obtaining adequate supplies of native 
labour, to say nothing of the only partial manner in which 
coal requirements are still provided for. Complete confi- 
dence can, of course, be only restored also to Transvaal 
gold-mining with the definitive return of peace. It is 
wonderful, under all the circumstances, that so much has 





been already attempted and accomplished. 
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RECENT DEVELOPMENTS IN THE GAS- 
ENGINE.* 


By Professor T. Hupson Berane, M. Inst. C.E., 
M. Inst. M.E., &e. 


In selecting the period to which I propose to limit my 
review of peed sang vali ksary I was guided by the 
fact that in the year 1888 a very elaborate series of trials 
of gas and steam engines, suitable for electric lighting 
purpozes, were carried out by a committee appointed by 
the Society of Arts. The results of these trials were 
published in the following year, and a paper descriptive 
of them was read before the Society by one of the leading 
members of that committee—Dr. Kennedy—on March 28, 
1889. The engines submitted to that committee for test 
probably indicated the high-water mark which had been 
reached in efficiency of =e and in efficiency of the 
utilisation of the heat up to that period. ; 

Of gas engines three types were tested: The Atkinson, 
or cycle gas engine, the Griffin engine, and the Crossley 
engine. The Crossley engine worked on the well-known 
De Rochas cycle, and thus had one explosion in every two 
revolutions of the crank when running at full load; the 
Griffin was a double-acting engine with a scavenger 
stroke, and therefore obtained at full load one explosion 
for one and a half revolutions of the crank; and the 
Atkinson, though single-acting, with its peculiar mecha- 
nical arrangements, had one explosion for every revolution 
at full load, : : 

The Crossley engine was one of the type which had 
then come into use in which the slide-valve had been 
displaced by lift-valves, and the old method of ignition 
by the slide-valve flame had been replaced by hot-tube 
ignition. These changes, a 4 recently made, and the 
simultaneous introduction of the scavenger stroke in the 
Griffin type of engine seem to afford, as it were, con- 
venient means for dividing off the gas-engines which had 
been in use up to that period from those which have been 
constructed since 1889. It is these facts which led me 
to as year 1888 as the starting point from which 


roceed. 

The Society of Arts’ trials were remarkable both on 
account of the extreme care with which all the operations 
of the tests were carried out, and also from the carefully 
calculated heat balance-sheets which were drawn up as a 
result of the trials. 

No attempt was made in the trials to measure either the 
temperature of the exhaust or the quantity of air ad- 
mitted into the cylinder with the gas; but by the use of 
formule based on the well-known physical laws of perma- 
nent gases and by making certain assumptions as to the 
constancy at all temperatures of the specific heats of the 
constituents of the charge and of the products of combus- 
tion, Dr. Kennedy was able to calculate both the tempera- 
ture of the exhaust gases and the quantity of air admitted 
for each charge. To do this it was necessary to know the 
temperature of the charge which filled the cylinder at the 
moment compression was about to begin. is tempera- 
ture could not bedirectly measured, but Dr. Kennedy was 
of opinion that it would not differ much from that of the 
cooling water as it left the jacket, and for the purposes of 
the calculation it might be considered to be the same. 
The results obtained by Dr. Kennedy from the calcula- 
tions, whether the assumptions were strictly valid or 
not—and on this I shall have something to say later 
on—were no doubt fairly closely in agreement with the 
actual facts, and, though it is a twice-told tale, ibis worth 
while drawing attention — to a very striking proof of 
this. Ina test of another gas engine at a slightly 
earlier date than the above trials, he was able in con- 
sequence of similar calculations to express the opinion 
that combustion was not complete when the exhaust took 
place; and as the result of suggestions he made, more eco- 
nomical results were obtained in this engine altering 
somewhat the valve arrangements. The following brief 
summary of the results obtained in these classic trials may 
be of service for reference purposes. 


Table of Results obtained in the Society of Arts’ 






































Trials in 1888. 
g an | Total Ges | 3 3S | 
E ° aed per ° 
|e g a | = Hour “ ey FI 
ne ee Z a 
Bo TE) aye abe ls 
Engine. 3 ba ms | 2 38 ge es a 3 
g|#5/3 am .| && | oS leg| = 
ig1&S] 9 | © f*gs|\ "8/85 128) § 
|8) 88/5 | 3 |-S8) 8] Se 158) 3 
'2\/st!| & | E& \o8a) Sz | ak jen) So 
A|o~| « PQ [ee oy On le” | a 
‘hrs, |Ib. per B.T.U| p.c.| p.c 
sq. in. | 
Atkinson | 6 | 50.3 | 11.15| 9.48 | 19.22 | 22.61| 633 |22.8 85 
Crossley | 6 | 76.3 | 17.12) 14.74 | 20.76 | 24.10| 626 21.2/86.1 
Griffin ... 6 | 58.7 | 15.47! 12.51 | 23.10 | 28.56 | 624 |19.2)80.9 
| | | 











In the Atkinson engine 27 per cent. of the heat re- 
ceived was rejected in the jacket water, and it was esti- 
mated that 37.9 per cent. passed away with the exhaust 
gases. (Dr. Kennedy was of opinion that in this engine 
combustion was not complete at the time exhaust began.) 
In the Crossley engine 43.2 per cent. passed off in the 
jacket water, and the calculated loss in the exhaust gases 
was 35.5 per cent. In-the Griffin engine these figures 
were 35, 2 per cent. and 39.8 per cent. respectively. The 

ted maximum temperatures reached were 2530 deg. 
Fahr., 3000 deg. Fahr., and 2120 deg. Fahr., while the 


* A lecture delivered to the Graduates’ Association of 
— Institution of Mechanical Engineers on February 10, 





ed were about 


temperatures when the exhaust valve o 
deg. Fahr. re- 


1560 deg. Fahr., 1670 deg. Fahr., and 1 
spectively. 2 
_ Upto this period I think I am right in saying that the 
limiting size of any gas engine which had been put upon 
the market was 40 horse-power, and the patent rights 
connected with the ‘‘Obto” patent of 1876 had, to a certain 
extent, hindered the rapid development of the gas-engine 
industry on account of the high prices which were then 
charged by the manufacturers. But, on the other hand, 
possibly the existence of this patent and the resultant con- 
tinuous efforts made by other firms to produce an engine 
of merit and  sarcg Be to those built by Messrs. Cross- 
ley Brothers, may have been of advantage, because most 
of the rival makers tried to adopt some other cycle than 
the De Rochas, and their efforts led to the design of the 
double-acting engine and other ty in order to obtain 
one or even two impulses per revolution in place of the 
one impulse per two revolutions of the ‘‘ Otto” type. 

There is very little doubt, I am sure, that the amount of 
research and ingenuity displayed in connection with these 
attempts have done much to secure the great advance we 
have witnessed during the last ten or fifteen years. Un- 
fortunately, however, to my mind, when the ‘‘Obto” patent 
expired in 1890, the bulk of the makers abandoned the 
various t which they had evolved and fell back on the 
simple ‘‘ Otto ” cycle, a cycle which, to my mind, is by no 
means an ideal one for many of the purposes to which 
it is proposed to apply the large engines now being built. 
But within the last few years there has been a tendency 
to reverb once more to gas engines which have a greater 
frequency of impulse than one per two revolutions when 
running under full load. 

have already mentioned that there were two distinct 

and important improvements introduced just about the 
time of the Society of Arts’ trials, and I propose to say 
— more in detail with regard to the effect of 


each, 

The first point to which I wish to draw attention is the 
so-called scavenging principle. In the Griffin engine 
this was secured by the following method of working. 
Between the exhaust stroke and the next suction stroke 
for drawing in a fresh charge, a pair of strokes was in- 
terposed, during which a charge of pure air was drawn 
in and then swept ovt again; thus, if the engine had 
been single-acting, there would have been only one im- 
_ for every three revolutions ; but as the engine was a 

ouble-acting one, two a were obtained every 
three revolutions under full load. 

The effect of the scavenging stroke, however, was 
extremely important, the hot products of combustion 
were swept out, and there was srenpeeetivey little risk 
of any premature explusion owing to the f charge on 
entering the cylinder meeting hot exhaust gases, and in 
addition the scavenging charge helped to cool the cylin- 
der sides, and in this respect to assist the cooling water of 
the jacket. ont 2 after this period Messrs. Crossley 
Brothers determined to obtain the scavenging effect by a 
somewhat different device. It had been known that 
in a long exhaust pipe, during the exhaust, pulsations or 
waves of pressure were set up in the pipe, and it occurred 
to those responsible for the design of these engines that 
advantage might be taken of this fact to sweep out the 
last remains of the burnt gases by means of fresh air. For 
this purpose the exhaust pipe has to be of a length of 
about 65 ft. (if desired, quieting chambers can be used as 
usual at the outer end of this pipe), and the time of open- 
ing and closing the air and exhaust valves also requires 
some modification. The exhaust valve is held open a 
little longer than was formerly the practice, and the air 
valve being also open and the pressure in the cylinder 
owing to the effect of the pulsation in the exhaust pipe) 

ing slightly below atmospheric pressure, the incoming 
fresh air enters with sufficient energy to drive out in front 
of it into the exhaust pipe all that remains of the previous 
burnt charge. ; 

There is no doubt that, as in the Griffin engine, and in 
all others where this scavenging principle has been 
adopted, it has secured the possibility of much higher 
compression of the charge, withous any risk of 
causing @ premature explosion. Lemehle @ portion of 
the burnt charge in the cylinder to mix with the incoming 
charge was an obstacle to the safe use of high compres- 
sion, 

The marked economy brought about by this change, 
and the accompanying higher compression pressure which 
it was possible to adopt, is shown by the figures which I 
will now give for a test of one of these engines of more or 
less the same size as was tested by the Society of Arts. 

A test of a4 horse-power nominal scavenging type by 
Mr. D. Clerk in August, 1894, gave the following figures ; 


Compression Pres- Gas perI.H -P. Gas per B.H.-P. 
sure, Absolute. Hour. Hour. 
i cub. fo, cub. fo. 
102.2 14.5 17 


A Stockport ‘‘Obto” of 9 horse-power nominal, tested by 
Mr. A. R. Bellamy, of Messrs. Andrews and Co., gave 
the following result : 


Compression Pres- GasperI.H.-P. Gasper B.H.-P. 
sure, Absolute. our. Hour. 
Ib. cub. fb. cub. fb. 
104.7 17.6 20 75 


Comparing these results with those of the Society of 
Arts’ trials, we see at once the immense gain in economy 
in five or six years. Taking the brake horse-power as the 
basis, we find an improvement of nearly 25 per cent., due 
largely to improvement in design, increased compression, 
and the use of the scavenger principle. 

There was, however, still an obstacle to any marked 
advance in the size of gas engines. As long as large gas 
engines were com to use the ordinary lighting gas, 





they could not hope to compete with the steam engine, 


and a great deal of the advance of the last few years has 
been due to the success which has been met with in the 
design of producers of various types. 

_ Up to the year 1889 nob much had been done in this 
line, but owing to the successful efforts of Mr. Dowson 
Dr. Mond, and others, the ones has been solved, an 
as a necessary corollary to the large gas engine we have 
the gas-producer. 

_ The fundamental principle involved in the gas-producer 
is the conversion of the carbon of the solid fuel into an 
inflammable gas. Now, it is well known that if CO: is 

ssed through a sufficient depth of incandescent carbon 
16 is converted into an inflammable gas CO or carbon 
monoxide. Therefore, if air is blown through incandes- 
cent C, we get CO, and if the whole of the carbon could 
thus be converted, we should get an efficiency of the gas- 
producer of 70 per cent., —, to the lower heating 
value of CO as compared with C, and to the fact that 
the heat carried away by the CO from the producer has 
to be wasted to a large extent, because the gas must be 
cooled down before it can be used in the gas-engine 
cylinder. But there is another chemical reaction which 
will produce the same effect. If steam be passed over 
7 incandescent carbon, the oxygen of the steam 
will combine with the carbon, and the hydrogen is libe- 
rated ; thus, H.O + C= H:;+ CO. In the actual apparatus 
the carbon is pué into a brick-lined producer, thoroughly 
ignited, and brought up to a good heat by means of # 
blast, and then steam and air are blown in in fixed pro- 
portions, and the resultant gas cooled and sent away to a 
gas-holder, the Dowson gas-producer works upon this 
principle. To start the producer, the upper cover being 
removed from the fael hopper, a fire is lit upon the bars 
and air blown through; the fuel which is to ified— 
it may be either anthracite or coke—is then added from 
above till the contents are highly incandescent, and fill 
the producer to a depth of about 18 in., the gases which 
are given off during this time being burned at the open 
hopper. As soon as the fuel is perfectly incandescent, 
the inner and outer valves of the hopper are closed, and 
after this the gas generated flows away through a pipe 
through cooling and nentone: plant to the gas-holder ; 
it enters the gas-holder through a coke scrubber, forming 
part of it, and then passes through another ecrubber to 

the gas-engine. The complete plant therefore requires a 
8 boiler, fitted with superheating tubes, in order to 
supply the superheated steam to work the air-injector, 
and thus force the mixture of air and steam into the in- 
candescent fuel ; and fresh fuel is constantly fed in through 
the hopper. Ordinary Dowson gas requires for its com- 
plete combustion about 1.13 times its volume of air (coal 
gas requires from five to seven and a half times its own 
volume of air), and its heating value is about one-quarter 
that of an average coal pas hence for some time it was 
difficult to get a very high mean pressure in engines 
using it, owing to the dilution of the charge with residual 
burnt products ; but here, again, the scavenging principle 
has made a great and marked improvement. 

In the Lencauchez producer an attempt is made to 
save some of the heat leaving the producer in the hot 
gases and to utilise slack or other fuel having much 
volatile carbon. 

The gas generated is led off from the centre of the 
producer instead of the top, and on its way to the holder 
1b in a pipe through an air and steam heater and a 
boiler, the steam generated in this latter (not under pres- 
sure) passes at once into the air and steam heater, where 
it mixes with air blown in by a positive fan, and thence 
the mixture of air and steam passes to the bottom of the 
producer. The fuel at the top of the producer is always 
thoroughly coked before it reaches the highly incan- 
descent portion of the producer, and hence any tar 
products are broken up and reduced to fixed hydro- 
carbons. 

The latest development of this phase of gas-engine 
work is the Mond gas, from which so much is con- 
fidently expected in the near future. Dr. Mond’s producer 
is adapted for the use of cheap fuel and the recovery of 
ammonia. The experimental work has carried on 
for many years (since 1879), and the results now achieved 
are exceedingly good. It has lately been described fully 
before the Institution of Civil Engineers (in 1897), and 
still more recently (in 1900) before the Institution of 
Mechanical Engineers by Mr. Humphreys, so that it is 
hardly necessary todo more than give a very brief out- 
line of the process. Common bituminous Be is fed 
into the hoppers and then descends in charges of 8 cwb. 
to 10 cwt. into the producer bell; the first heating of the 
slack distills off the hydrocarbons, &c., which then pass 
down through.a hot zone, where the tar is broken up. 
In the body of the producer there is the usual air blast 
which has been saturated with steam and superheated, 
the fundamental difference between this and other pro- 
ducers being the fact that a ee Paw quantity of steam 
is used—about 24 tons — ton o! The —~ amount 
of steam used kee own the temperature and prevents 
the by ay neha the a f a ha i 
steam is decom per ton o giving nearly 29 per 
cent, of free H in the final producer gas. The gases and 
undecomposed steam on their way from the producer 
pass first through a tubular regenerator (through which 
the incoming air blast passes in the o ite direction), 
then through a washer, where by means _— water 
they are cooled down to some 194 deg. Fahr., and then toa 
lead-lined tower filled with tiles, where they meet a down- 
coming current of acid liquor mega | sulphate of 
ammonia with a small amount of free H,SO,; in this 
tower, therefore, the ammonia of the gas is recovered. 
Finally, the gases pass to a gas-cooling tower, where 
they meet a current of cold water, and are then fit for use, 

One of the secrets of the success of this producer is the 
principle of the regenerator which is adopted throughout 





the process. The water heated by cooling the pas in the 
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gas-cooling tower is pumped into the air-heating and 
pay oe kenge to warm the air, and after being cooled 
in doing this. it goes back once more to the gas-cooling 
tower, and so on. One producer of the ordinary size can 
deal with about 20 tons of slack per 24 hours, and about 
140,000 to 160,000 poe oy of gas are produced per ton, 


8 ae of 7 -_ te —— Besar opal is 
about 83. a ton of fuel at t prices, the calorific value 
(saturated at 3 deg. Fahr.) ts about 148 British 


of the gas 
thermal units per cubic foot, and about 1.15 volumes of 
air are needed to burn one volume of the gas. 

The following figures are given by Mr. Humphreys as 
® typical analysis of Mond gas (dry) : 


CO = 11 per cent. (dry volume) 
ee es 

CH,= 2 ” 

CO, = 16 ” 

N —- 


az ” 


The proportion of the charge by weight is as follows : 


Per Cent. 
Fuel (dry slack) = 16.03 
8 yop we ah . = ans 
team (from air-heating tower) ... = a 
i ae 23.57 | =98.12 
Air .. = 433 


Mr. Humphreys estimates that he gets in his gas about 
84 per cent. of the original heat in the fuel, but this cal- 
culation seems to ignore the heat required to generate a 
considerable portion of the large quantity of steam used 
in the on (some of this steam is, as noted before, ob- 
tained by the regenerator working), but in criticising this 
statement it must be remembered that this excess of 
steam is only needed when it is desired to recover the 
ammonia. 

The great value of these gas producers when used in 
connection with large gas engines is shown in the results 
obtained during recent tests of very large 5 peo the 
figures of which I will five you. The first one I propose 
to deal with is a test of a large gas engine using a cycle 
very different to that of the “‘Obto” cycle in many respects. 

Koerting Two-Cycle 350 Brake Horse-Power Gas-Engine, 
—This engine is double-acting, the stuffing-box being 
water-jacketed. There is one admission valve at either 
end of the cylinder driven by the crankshaft ; the exhaust 

ts are at the centre of the cylinder, and are uncovered 
y the piston as it gets to the end of itsstroke. The gas 
and air have each their own double-acting pump, of 
equal stroke, and driven by an auxiliary crank seb at 
110 deg. ahead of the main crank ; their valves are of the 
piston type driven by an eccentric on the crankshaft, the 
gas and air being each delivered through their own pipe 
into openings in front of the admission valve. 

Working Cycle.—At the end of the working stroke the 

sae uncovers the exhaust openings, and the spent pro- 
ucts rush out of the cylinder ; when the pressure is about 
atmospheric, the admission valve for that end of the 
cylinder opens, and air and gas enter and sweep out the 
rest of the burnt exhaust gases. On the return stroke, as 
soon as the exhaust closes, the charge is compressed, and 
then, when the crank is on its dead centre, ignition takes 
and the working stroke is secured ; thus each re- 
volution of the crank gives one explosion. To prevent 
the new charge coming in contact with the hot exhaust 
gases, and a premature — taking place, a ecavenger 
charge of air is interposed between them. The diameter of 
the air-pump is so proportioned that its capacity is more 
than is needed for the supply of the air for combustion, and 
the piston valves of the r pump are so set that a certain 
portion of the charge of gas drawn in by this pump on 
the suction stroke goes back to the gas main, the valve 
which controls this not closing till the gas-pump piston has 
completed four-tenths of its return stroke; meantime 
the ae has been delivering air freely into the air 
pipe and the chamber in front of the admission valve, 
and has also filled the pas part of the gas pipe wit 
air. Thus, when the admission valve is opened all this 
scavenging air bas to enter the cylinder and sweep out 
the products of combustion before any gas can enter. In 
order to distribute the incoming charge thoroughly 
through the cylinder there is a projection just below the 
admission valve, against which the entering stream of gas 
and a'r strikes. Ignition is obtained electrically, and 
there are two ignition ports at each end. 

Governing is secured by varying the period during 
which, on the return-stroke of the gae-pump piston, the 
connection between the pump and the gas main is kept 
up, and communication with the gas pipe to the cylinder 
kept shut; with full load, as stated before, this continues 
for four-tenths of the stroke; at lighter loads it is longer. 

The cooling water for the piston and its rod is con- 
veyed by tubes of the telescoping type moving with the 
crosshead. , 5 

A test of this engine wa; carried out by Professor 
Meyer in June, 1900. 


Dimensions of Engine ond Methods of Test. 

Cylinder diameter, 21.6 in.; etroke, 37.7 in.; air-pump 
diameter, 24.4 in.; gas-pump diameter, 19.6 in.; stroke of 
both, 27.5in. Diagrams were taken every five minutes 
and the brake horse-power was determined electrically. 
The gas used was producer gas from a Koerting pro- 
ducer using gas coke, its heating value being determined 
by a Junker calorimeter. 


Results. 
Indicated horse-power, motor ... 533 
” ” pumps 62 
Net indicated horsepower .. 471 
Brake horse-power oe os 334.7 
Mechanical efficiency (neglect- 
wng.bam 2) ae a ae ; wig 71 par cent. 
eating value of gas (lower), per 
cubi “ t . ~ ae 129 B.T.U. 


h| which is intended for the Brazil and 





Gas used per net indicated horss- A 

power per hour... Fe) ... 69.1 cubic feet 
Gas used per brake horse-power 

per hour... ay ae Pm 5 | ms 
Heat efficiency per net indicated 

a aa Sis .. 933.5 per cent. 
Heat efficiency per brake horse- 

power... pes x oe ee os 
Mean revolutions... 101 


It is interesting to note the pressures reached in the 
cylinder at full load, The compression pressure was 124 
atmospheres absolute = 184 Ib. per square inch, and the 
maximum pressure was 274 atmospheres absolute = 
404 Ib. per square inch.* 

In his paper on ‘‘ Power Gas and Large Gas-Engines,” 

. Hum ys gives the following results obtained in 
a six-hour trial of a 400 horse-power Crossley “—— 
using Mond gas and coupled direct toadynamo. This 
engine has two cylinders, each 26 in. in diameter by 36 in. 
stroke, one on either side of the crankshaft, both con- 
necting-rods working on to the one crankpin. 


Brake horse-power fom 359.6 
Revolutions per minute... eo 148.5 
Mechanical efficiency (including 

fluid losses)... Ses re 83 per cent. 
Mond gas used per brake horee- s 

power per hour ie ... 75.5 cubic feet 
Calorific value of gas per cubic 

foot (lower value) zis ow 2886 BLU, 
Thermal efficiency of engine on 

brake horse-power .. 23.76 per cent. 


In this engine the compression was kept abt a compara- 
tively low figure—under 100 Ib. absolute, and as a result 
the efficiency is not as high as it otherwise would have 


A 500 horse-power ‘‘ Premier” gas engine, also in use 
at Winnington, he better results even when working 
at two-thirds full load. This engine has two cylinders 
of - tandem type, each 284 in. in diameter by 30 in. 
stroke. 


Brake horse-power bse 368.2 
Revolutions per minute... ve 128.05 
Mechanical efficiency (excluding 

fluid losses) _... os .. 81.2 per cent. 
Mond gas used per brake horse- 

wer per hour... ‘se «.. 69,2 cubic feet 

Calorific value of per cubic 

foot (lower value “Gs -- 143.8 B.T.U. 
Thermal efficiency of engine ia 

brake horse-power ... 26.6 per cent, 


The compression pressure acopted in this engine was 
much higher than in the Crossley engine, being over 
140 lb. absolute. Mr. Humphreys stated in the discus- 
sion on his paper that the ley engine had improved 
its performance since the above test, and was now working 
with an efficiency 1 per cent. greater than it gave on the 
day of the official trial. 

(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 7th inst., the Blyth cee. 
Company, Limited, launched from their shipbuilding an 
graving dock works at Blyth a steel screw steamer named 
the Gamen, and built for the Rederi Aktiebolaget 
**Condor,” of Stockholm. The dimensions of the vessel 
are: Length, 319 ft. 6 in.; breadth, 45 ft. 8 in.; and 
depth, 22 ft.9in. Triple-expansion engines will be fitted 
by the North-Eastern Marine Engineering Company, 
Limited, of Wallsend. 


Messrs. Workman, Clark, and Co., Limited, of Belfast, 
launched on the 8th inst. a new steel screw steamer for 
Messrs. Lamport and Holt, of ec y The Titian, 

iver Plate trade, 
is 390 ft. long, 50 ft. broad, and 29 ft. 6 in. deep, and has 
& gross tonnage of about 4220 tons. The v has been 
ae — the s : ial survey of we — 
rporation of Shipping, Glasgow, to their highest class, 
and has a rd of Trade nger certificate. She has 
a flush shelter deck extending all fore and aft, with steel 
deck-houses at forward and after ends of machinery 
casing amidships, for the accommodation of passengers, 
officers, and engineers; while berths for cattlemen are 
arranged below the shelter deck aft, and forward for 
firemen and seamen. Provision is made for carrying a 
large number of live stock on the FS sad deck. Her 
machinery has been constructed by Messrs. Workman, 
Clark, and-Co., Limited. 


On Thursday, the 8th inst., Messrs. Sir Raylton Dixon 
and Co. launched the s.s. Nederland from their yard 
at Middlesbrough. The vessel, which is built to the 
order of the Netherlands Lloyd’s Steamship Company, 
of Rotterdam, is the latest addition to their growin 
fleet, and is being constructed under the supervision o! 
Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool. Her dimensions are: Length, 345 ft.; 
beam, 48 ft. 6 in.; and depth, 30 ft. 3 in., with a carrying 
capacity of about 6200 tons. Her machinery is being 
constru by Messrs. Ri Westgarth, and Co., 
of Middlesbrough, and is of the triple-expansion type, 
having cylinders 26 in., 42 in., and 70 in. in diameter by 
48 in. stroke, supplied with steam by three single-ended 
boilers working at a pressure of 180 lb. per square inch. 


Messrs. John Reid and Co., Limited, shipbuilders, 
Whiteinch, launched on Thursday, the 8th inst., a saloon 














* Professor Meyer on ‘‘Engines Driven with Power 
_ Blast-Furnace Gas,” German Gas-Lighting Journal, 
1900. 





dle steamer named the Queen, measuring 200 ft. by 

ft. by 8 ft. 9 in., for the a Isle of Wight, 

and South of England Royal Mail Steam Packet Com. 

y, Limited. The machin is being supplied by 
essrs. Barclay, Curle, and Co., Limited. 


On Saturday, May 10, the ss. pee, built by 
Messrs. William Gray and Co., Limited, for the British 
Marine Trust Company, Limited, was taken to sea for her 
trial trip. Her principal dimensions are : a over all, 
312 ft.; breadth, 43 ft.; and depth, 22 ft. 34 in. The 
engines are of the triple-expansion type, from the Cen. 
tral Marine Engine Works of the Iders, and have 
cylinders 22 in., in., and 59 in. in diameter, with a 
ene stroke of 39 in., and there are two large steel 

ilers working at a pressure of 160 lb. per square inch. 
The trial was completed without hitch, an average speed 
of 10 knots being registered. 


_ The twin-screw steamer Orontes, built for the Austra- 
lian trade of the Orient Steam Navigation Company, 
Limited, by the Fairfield este gpteg See Engineering 
eg re Limited, was launched on Saturday, May 10, 
The dimensions of the vessel are as follows: Length over 
all, 530 ft.; length between preseason, 512 ft; 
breadth moulded, 58 it.; depth moulded, 38 ft. 2 in. 
The gross tonnage is about 9000, and the horse-power 
about 9000. She is built with a straight stem and ellip- 
tical stern. There are six decks, with poop, forecastle, and 
also a continuous promenade deck nearly 300 ft. in length. 
Above the promenade deck, and extending over the poup, 
there is a boat-deck on which provision is made for carry. 
ing the boats—sixteen in number. The holds have been 
so divided that even if two of the largest of them were 
filled with water the vessel has sufficient reserve buoyancy 
to enable her to keep afloat with safety. The Orontes is 
fully qualified for employment as an armed cruiser, and 
her name will be placed on the Admiralty List for this 
or. Accommodation will be provided for about 320 

rst and second-class passengers berthed on the main and 
upper decks, also for 323 third -Class passengers on the 
lower deck. The cabin accommodation is of the most 
comfortable per oe the state-rooms being arranged 
for two, three, and four persons. In several of the cabins 
the lower berths are fitted so as to draw out and make 
double berths. Steam heating is fitted throughout the 
ship, also a continuous water service, and a most complete 
system of ventilation has been adopted to insure the 

test comfort of the passengers and crew. There will 

a complete installation of electric light, A very large 
refrigerating plant will be fitted, and insulated chambers 
age for the storage of meat, pour. milk, fruit, 

c., also wine and vegetable rooms. he propelling 
machinery consists of two sets of quadruple expansion 
engines, each seb having four cylinders working on four 
cranks, balanced on the Yarrow, Schlick, and Tweedy 
system. The high pressure and first intermediate pres- 
sure cylinders are each fitted with a piston valve; the 
second intermediate and low-pressure cylinders having 
ordinary flat slide-valves, all worked by the ordinary 
double eccentric and link motion valve gear. Each revers- 
ing gear is controlled by a combined steam and hydraulic 
reversing engine. The crankshafts are in two sections, each 
section being built, and, together with the thrust, tunnel, 
and propellershafts, are of forged mildsteel. The propellers 
have each four blades of manganese bronze, the being 
of steel. The boilers for genera’ the steam for the 
engines are six in number—viz., two double-ended and four 
single-ended of the ordinary multibular marine type, and 
arranged to work with Howden’s forced draught. Each 
of the double-ended boilers has eight furnaces, and each 
of the single-ended four furnacer, making a total of thirty- 
two furnaces, the products of combustion being led into 
one funnel, The boilers are constructed entirely of steel 
and adapted for a working preesure of 215 lb. per square 
inch. An auxiliary boiler will also be fitted for supply- 
ing steam to the donkey pumps, fresh-water condensers, 
galleys, &c. 











The screw tug Mashona, recently launched by the 
Irvine Shipbuilding and Eo a ens, Limited, 
ran her speed trials on the River Thames on Saturday, 
the 10th inst.; over the measured mile at Long Reach, 
and attained the satisfactory mean speed of 11 knots. 
The Mashona has been built to the order of Mr. William 
Watkins, London, and the machinery has been supplied 
by Messrs. John Stewart and Son, Limited, Blackwall, 
a The vessel is 100 ft. long by 20 ft, by 12 ft. 
moulded. 


A fine steel screw steamer, named the Stahleck, which 
has been built for the Deutsche Dampfschifffahrts Gesell- 
schaft ‘‘ Hansa,” of Bremen, by Messrs. Wigham- 
Richardson and Co., Limited, went for her trial trip 
on Monday, the 12th inst. The steamer is 235 ft. in 
length by 33} ft. in breadth. Her engines and boilers, 
which have also been constructed by Messrs. Wigham- 
Richardson and Co., Limited, gave satisfaction to all 
concerned. Immediately on the conclusion of the trial 
the veseel sailed for Hamburg. 








Bercran MerattureicaL Inpustry.—The number of 
furnaces in blast in Belgium at the commencement © 
April was 28, while 11 furnaces were out of blast at the 
same date. The total of 28 representing the number of 
active furnaces in Belgium was made up as follows: Char- 
leroi group, 9; Liége group, 14; Luxembourg, 5. The 


production of pig in Belgium in April was 82,950 tons, as 
compared with 69, 310 tons in April, 1901. The aegTeeme 


output for the first four months of this year was 
tons, as compared with 272,960 tons in corresponding 
period of 1901. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzp By W. LLOYD WISE. 


SILECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the ion is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 

Contin ty Spcctpoations may be okeatned wt the Patent Offs Sale 

i may i 
Drona, 25, South Buildings, Chancery-lane, W.C. 


og Ot 
das of te aarttaoment of the asoptanes of # Compl 
The 0; nee Of @ te 
ification is, % tven after the abstract, unless the 
, when the date of sealing is given. 
Any person may, at any time within two months the date of 
the advertisement of the acceptance of a Complete Specification, 
tee ps Rep tyrone: nde A ition to the grant of a 
atent on any of the grounds in the Acts. 


ELECTRICAL APPARATUS, 


10,735. The British Thomson-Houston Company. 
Limited, London. (S. B. Stewart, Jun., Schenectady, N.Y., 
U.S.A.) tric Breakers. [4 Figs.] May 23, 


eC’ 
1901.—In this specification is broadly claimed ‘‘a circuit breaker 
having its operating contacts and all live parts enclosed in an 
insulated casing, inaccessible to accidental contact by individuals 
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comprising two fixed contacts, a movable bridging contact, and 
an operating handle therefor, both independently pivoted on the 
same stud ; a spring controlling the movable contact, a detent 
for the same, and a releasing device operated by the handle.” A 
switch ng these and other distinguishing characteristics 
is described, and also forms the basis of a number of other claims. 
(Accepted April 2, 1902.) 


9193. Sir W.G. Armstrong, Whitworth, and Co., 
Limi and J. Honner, wick, Newcastle-on- 
Tyne. inding Motor SwitchGear. [3 Figs.] May 3, 
1901.—As in the control of operations for which electrically- 
actuated winding engines are used, it is frequently desirable 
that the man in charge should be able to employ his hands to 
manipulate the winding ropes, a pedal is preferred for control- 
ling the switch gear. A politaneied switching gear according 
to this invention comprises a pedal connected to a lever — 
a@ counterbalance weight and algo, through a chain, to a secon 
weight that rests on the ground when current isshut off and the 
chain slack. On pressure being put on the pedal the lever is 





raised, the slack of the chain taken up, and the switch 
moved to the ‘slow speed ” position. Further pressure applied 
to the treadle causes the second weight to be lifted until the 
pedal is down, when the lever comes into a nearly horizontal 
foiien, apie | both the second weight and the counter- 

alance weight, and the switch is then in the full-speed position. On 
removing pressure from the pedal suddenly, the two weights com- 
bine to actuate the lever and quickly move the swi to the 
stop position, sbutting the current off, but by a ual release 
of the pressure the lever can be eased down until by the fall of 
the the switch is in the slow-speed position, with the second 
weight resting on the ground. (Accepted April 2, 1902-) 


6723. T. Pescatore, Manchester, and the Tudor 
ulator ’ $i 


Accum: ° 

Battery Plate Pasting Tool. [3 Figs.) March 30, 1901. 
—This machine for applying active ~aabeialt plates for secon- 
dary batteries comp 


a table having an adjustable platform for 
















Y i 
\) OS MAW 'N 


REDE 
Y MMRDA, AA 





(ove) 


rt of the plate anda bottomless receptacle adapted to 
procated or otherwise moved over the plate and es 
@ rounded lower edge and rubber lips, whereby the material 
into the interstices of the plate. (Ac- 
cepted April 2, 1902.) 


the su; 
be 


February 18, 1902.—Dynamo machines, such as have heretofore 


been made of enclos type, provided with stuffing-ooxes for pre- 
venting ingress or egress of air, are according to this invention made 
in or as tanks, without stuffing-boxes, but filled with paraffin or 
other be deed insulating liquid. It is stated that whilst involving no 
more friction than is caused by a stuffing-box, the invention pro- 
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vides for permanent insulation of the dynamo windings, lubrica- 
tion of the bearings of the rotor, and suppression of sparking on 
the commutator. A tap is provided at the bottom of the oil 
vessel, from which oil or any water that may leak into or con- 
iso) within the vessel may be withdrawn. (Accepted April 9, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4229. C.Clamond, Paris. Incandescence Mantles. 
February 27, 1901.—Oxide of zinc, a very light white substance, 
possessing but little capacity for radiating heat, and therefore 
physically suited for the development of efficient light radiation, 
has heretofore not been pence es J used su: lly for this pur- 
pose, owing to its ready reducibility and volatility in flame. The 
inventor states he has discovered that after continued heating 
(during and su uent to shaping) the thoria of an incandescence 
mantle containing oxide of zinc unites with that oxide to form a 
combination ing none of the disadvantageous charac- 
teristics of oxide of zinc, and stronger and less subject to shrink- 
age than ordinary mantle composition. Ceria is used in such 
mantles, and, as in ordinary mantles, the proportion of this sub- 
stance that may be advantageously a increases with the 
relative porosity and bility to heating influences of the 
mantle material. These mantles are said to be as luminous when 
new as ordinary mantles, and to retain their efficient light-givin 
qualities much longer. The proportion of oxide of zinc contain 
in the finished mantle may be as much as 30 per cent. by weight. 
(Accepted April 9, 1902.) 

4302. W. M London. Burning off Incande- 
scence Mantles. [2 Figs.) February 28, 1901.—This ap- 
pliance for burning off and seasoning incandescence mantles has 
at its upper part a row of ring burners, each capable of project- 
ing a number of Bunsen flames on to one of a row of mantles hung 
beneath on a bar adapted to be lowered by pressing upon a treadle, 
Beneath the mantle isa row of burners provided with by-pass 
kindling jets, and each comprising a separately trolled verti- 
cally-pointing jet orifice and a horizontally-directed annular jet 
orifice. The impregnated and dried fabrics being in place, the 
apparatus is operated as follows: The upper ring burners are put 





























into action and light the fabrics at the top, from whence they 
burn downwards ; the treadle is pressed, lowering them over the 
set of pressure burners below ; is turned off the ring burners 
and on to the annular horizon’ eae te nee ee Gee Se 
fabrics in order to prevent them from closing in upon the burner 
tubes, the annular jets are extinguished and the vertical jets 
ed on, andthe mantles are moved up and down until 
seasoned ; the mantles are then raised, the vertical jets turned off, 


and the ring burners lit and kept burning while the heads of the 
on) are treated with “‘ preme r we o fluid.” (Accepted April 
GUNS AND EXPLOSIVES. 

12,172. A. (F. Krupp, Essen, 
Germany.) Percussion [4 Figs.) June 14, 1901.— 
Percussion fuses either to fire on impact or delayed action 
are according to invention O passages 
between the 


communication for 
combustible charge which must be burnt through before the 
can be reach 





4096. A. J. Boult, London. (7. B. Hatch, Menomonie, 
Wis., U.S.A.) a Machines, [4 Figs.) 





b ed, the directly communicating 
passage being provided with means for moving it out of communi- 


cation or of stopping it up should delayed action be required. . The 
directly communicating passage may contain the explosive which 
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can burn to strengthen the flame from the detonating composi- 
tion. (Accepted April 2, 1902.) = = 


9805. A. Reich London. (Ff. Kru 
es. [6 


many.) Disappearing .]_ May 11, 
1901.—In coumberwsighaed disappearing guns supported by two 
members, according to this invention and chiefly in er to 
attain a better balance of the inertia of the movable " 


the 
counterweight is suspended from the free and vertically-guided 


3 i: 


, Essen, Ger- 








end of a toggle joint, the knuckle of which is connected to the 
lower end of a two-armed lever constituting the ——— in 
such manner that when the gun is in the firing position the toggle 
links are nearly but not quite extended. In one arrangement 
the lower lever arm of one member of the gun-carrier directly 
forms one upper link of the toggle. (Accepted April 2, 1902.) 





7142. A. T. Dawson, Lon and J. Horne 
Barrow-in-Furness, Lancs. Gun-Platforms, (14 Figs.! 
April 4, 1901.—This invention provides, for the regulable applica- 
tion of electrically-furnished power to the rom | of a gun-plat- 
form a combination comprising a constant- electro-motor 
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adapted to run continuously in one direction only, and means, 
ble both as to direction and to for tranemitting the 
movement of the motor to the staging to be moved. The regu- 
lable motion-transmitting means may be an hydraulic pump and 
motor with an automatically or otherwise _— communi- 

cating valve or cock. (Accepted April 2, 1902. 
a> 


A. T. Dawson and J. ae et 
munition Hoists for Ordnance. [17 8.) January 
1901.—This invention relates to ammunition hoists of the kind 
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of the turntable or platform a pair of endless elevator chains, 
tached and 


than that of the steam. It will, of course, be seen that a propor- 


having ammunition or buckets at ed | tion of the energy spent in compression of the air is directly 
side by side on ket wheels driven in opposite directions, | recovered by expansion in the steam-engine cylinder. (Accepted 
— — 8 ; see wee, 1 of re April 2, 1902.) 

eleva’ an r the ammunition from the 

elevator chains to trays provided for. the reception of the ammu-| 6958. R.A. Dawbarn, London. Heating Parts in 
nition on opposite sides of the . The auxiliary are | Contact with Steam. [19 Figs.] ril 2, 1901.—According 
caused to travel at a higher speed than the elevating chains, and | to this invention in contact with steam in . a dacomete 


carriers upon them overtake and remove the ammunition from 
the carriers of the elevating chains. (Accepted April 2, 1902.) 


MINING, METALLURGY, AND METAIL- 
WORKING. 


13,864. A. G. Bloxam, London. Armour-Plates. 
July 8, 1901.—Armour-plate according to this invention is made 
of nickel steel comp: about 5 per cent. of nickel with from 
0.1 to 0.15 per cent. of carbon and with or without about 0.5 per 
cent. of chromium. After the plate is shaped the face may be 
carbonised by cementation and the whole then heated to 750 deg. to 
800 deg. Oent. The chromium is preferably used when cementa- 
tion is to be practised and for the purpose of rendtring the 
cemented part very hard. The heating process without cemen- 
tation is used for the production of non-fissile plate. (Accepted 
April 9, 1902. 


. 


PUMPS. 


etary Pump. [2 Fie) March 26,1001 This speeiontion, 
8. arch 26, .—This ication, 

the title of which is “‘ Improvements in and relating to Electri- 
cally-Driven Rotary Pumps,” contains a proposition to use in 
fire-extinguishing apparatus ‘“‘a new form of turbo =. ” for 
jumping water, and the said pump is described as follows: 
* Fig. 1 shows part section of turbo pump, A being water inlet, B 














water outlet, and C the shaft carrying the small propelling 
blades.” There are two claims, as follow: ‘‘Claim No. 1.—The 
use of a series of propelling blades running in a tube at high 
velocity for the purpose of augmenting the pressure in the water 
mains for fire purposes. Claim No. 2.—The combination of the 
ony and a direct-coupled electric motor.” (Accepted April 2, 

8440. A, Krank, Warkaus Jorois, Finland. Steam 
Turbine Pump. [4 Figs.) April 24, 1901.—According to this 
invention aturbine and a rotary pump disc on the same shaft are 
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contained in separate chambers of the same casing. The shaft 
may pass through the. disc ‘‘so as to be free to have lateral 
motions.” (Accepted April 9, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6463. HE. Field and F. S. Morris, London. Pre- 
venting Condensation. [2 Figs.) March 27, 1901.—In 
order to minimise condensation in the cylinders of steam engines 
according to thisinvention a heat-ingulated air pump is combined 
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with the object of superheatin 

ing condensation of the steam, are heated by pore circulating 
hot water under great heat-generated pressure. The hot-water- 
circulating system may comprise a tube of small size surround- 
ing the steam-containing and jacketed with heat-insulating 
material or jacket-like or other cavities in those parts, or a 





tube or the like passing through a heat-insulated steam con- 
tainer. Means are provided for adapting the described method 
of heating to moving pistons. The steam engine cylinder is 
maintained throughout at a temperature much higher than that 
of the entering steam, or the various parts of the cylinder are 
maintained at a much higher relative temperature than that of 
the working steam when it first comes into contact with those 
parte. The system may be applied to passenger vessels upon 
which the use of steam superheaters directly in contact with 
furnace products is forbidden. (Accepted March 26, 1902.) 


9623. E. Makin, Manchester. Steam Boilers. [3 
Figs.) May 9, 1901.—This invention relates more particularly to 
the form of steam generator described in the specification of 
British Letters Patent Nos. 17,358 and 19,016 of 1896. In the said 
specifications is described the use of hollow-walled cones or 
vessels as steam generators or superheaters in the furnace flue of 
a boiler, and in the drawings such cones or vessels are shown 
located in the flue beyond the bridge. This invention consists in 
dispensing with the ordinary bridge, using instead thereof a 




















cylindrical D-shaped or other omnis water vessel con- 
nected to the interior of the boiler by inlet and outlet pipes or 
passages, and stayed and secured to the shell of the boiler to 
which a dead-plate is attached to close the end of the ashpit, the 
ends of the firebars being supported by the hollow-walled vessel 
and the dead plate. The hot gases from the furnace pass through 
the interior (which may or may not be tapered or conical) of the 
hollow-walled vessel, and heat the water supplied by the connec- 
tions from the boiler. Any convenient number of such hollow- 
walled vessels may be so employed. (Accepted April 9, 1902.) 


with the engine and is caused to compress air to a pressure and MISCELLANEOUS. 
2598. E. Josse, Charlottenburg, Germany. Air 
Fig 7. Compressors. (3 Figs.) January 31, 1902.—The air com- 
. iff pressor according to this invention, and intended for highly com- 
ii ge air in one operation, comprises an outer casing partly 
( 4 lled with oil, a cylinder, two pistons, a valve or valves for 
—= 
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temperature higher than the pressure and temperature of the 
steam and to inject the compressed air into the steam near the 
place of entry of the steam into the cylinder. By this means the 
steam is superheated, or an addition is made to its superheat, 
and a mixture is provided whose saturation temperature is lower 














suction in one or both of the pistons, a delivery valve in the 
—— or in one of the pist and ting gear. The two 
pistons are within the one cylinder, and are arranged to move in 
te directions with the object of improving the “‘ balance” 
of the engine and minimising the total clearance space in 
proportion to the total cylinder content. In one apparatus there 








is a suction valve in one cylinder and a delivery valve in the 
other. (Accepted April 9, 1902.) 


5806. Sir H. Grubb, Bape, Helen. Geode- 
tical Instruments. (34 Figs.) h 19, 1901.—This 


invention relates to the ion to geodetical apparatus of 

hting devices such as are bed for ication to rifles in 
the specifications of British Letters Patent Nos. 12,108 and 
22,127 of the year 1900, and in which the surface for throwing back 


to the eye the reflection or phantom image of the illuminated 
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sight pattern is preferably formed in accordance with the specifi- 
cation of British Letters Patent No. 4420, of 190i. Various instru- 
ments constructed and provided with sighting devices in accord- 
ance with the invention are described and illustrated, and com- 
prise: A prismatic compass, a clinometer, a graphometer, a 
level, an instrument combining all four of these, an optical square, 
a range-finder, anda circumferenter. (Accepted April 2, 1902.) 
8735. Sir H. Grubb, Rathmines, Dublin. Geodetical 
Instruments. [5 Figs.) April 27, 1901.—The geodetical 
instrument according to this invention and in accordance with 
the ification of British Letters Patent No. 5806, of 1901, is 
especially adapted for mine-surveying, and comprises a compass, 
a sighting device of the kind described in the before-mentioned 





specification, and adjusting means, the whole being ¢o constructed 
and arrang' . ut removal or su on of any . 

d ed that, without oval or substitut f part, 
both horizontal and vertical angles can be read on the instru- 
ment. The compass may be mounted in an adjustable frame or 
amnpeet, so as to rotate about a horizontal axis and about a vertical 
= posing through that of the compass. (Accepted April 2, 
1902. 


10,875. G. G. M. Hardingham, London. (Felten and 
Guilleaume, |Mulheim-a/R., Germany.) To o Nets. 
{1 Fig.] May 25, 1901.--This invention relates to an improved 
construction of torpede net ; its objects are to effect a reduction 
in the area of the apertures or openings in the net, to obviate the 
inconveniences incidental to the fracture of any of the rings which 
connect the grommets, and to increase the strength of the net ; 
according thereto all the grommets are interlocked in such a 
manner that each grommet of one series is engaged with two 
grommets of adjacent series, the grommets being connected ver- 





tically by small rings. In one example the grommets of each 
horizontal series are passed alternately in front of and behind the 
adjacent grommets of the horizontal series next above and below ; 
each horizontal series of grommets is connected with the hori- 
zontal series next above and below by means of small rings. It is 
stated that ‘‘fracture of any of the connecting rings will not 
appreciably affect the relative positions of the interlocked 
grommets,” and that “owing to there practically being no 
apertures other than those in the grommets themselves, the 
density and strength of the net are increased.” (Accepted April 9, 
1902.) 





Mors Natat Coat.—An 8-ft. seam of good coal has been 
struck in the prospecting shaft of a farm held by the 
Annandale Coal Syndicate. The seam is only 20 ft. from 
the surface. 
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THE GERMAN NILES TOOL WORKS, 
BERLIN. 


Tue German Niles Tool Works, near Berlin, a 
description of which we begin to-day, form an 
object of particular interest, both to American and 
British as well as to German engineers, and they 
have attracted many visitors from all countries. If 
one is justified in attaching specific meanings to the 
terms American engineering and German engi- 
neering, we have in these works a characteristic and 
instructive combination of two generic systems. 
That such a combination was brought about is 
due, on the one side, to the great strides which 
German industries have made during the last 
decade, and, on the other, to the prominent posi- 
tion that American tools have attained in all manu- 
facturing countries. The German factories found 
themselves unable to meet the ever-increasing 


Fig.1. 
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adopting mere imitation and copies of approved 
styles. The promoters thus entered into negotia- 
tions with one of the best known American 
establishments, the Niles Tool Works Company, 
of Hamilton, Ohio, and the new German Niles 
Tool Works are, by agreement, entitled to call for 
exact working drawings and patterns of -such tools 
as the American works now build, and may build in 
the future, and to make use of those designs, and 
to profit by the experience gained by the parent 
company. At the same time new departures have 
been made, and considerable originality has been 
displayed. There were also secured from the 
inception of the works for their planning and 
management the services of Mr. Henry Hess, who 
had a long experience with the parent company, 
and others, 

Building operations commenced in November, 









1898, and by December, 1899, work was started 
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ings may strike the manufacturing engineer, accus- 
tomed to crowded yards and rooms, as a little 
odd. But order and neatness are as desirable 
outside as inside, and tidiness throughout is a 
better testimonial to efficient ement and 
supervision than that appearance of ever-busy 
activity which leaves no time for clearing up. 
That the raw materials must pass in regular 
progression through the various stages of their 
growth, to be received at the one end of the 
shops, and delivered at the other, need not be 
emphasised in our days. It is the leading problem 
the designer has to deal with in the general lay- 
out, om has successfully been solved at the 
German Niles Tool Works, as shown by the plan 
subjoined (Fig. 1). 

A suitable site was found at Ober-Schoeneweide, 
on the right bank of the Spree, only a few 
miles out of Berlin, and easily accessible both by 
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Fic. 1. Pian oF tHE GerMAN Nites Toot Works at BERLIN. 


demand for machine tools, especially of the 
heavier type, and American tools, although more 
expensive in many instances than those of German 
make, were imported very extensively. In order 
to render the country independent of such foreign 
productions, and to share in such profits as had 
previously gone abroad, a number of notable Berlin 
firms resolved to establish a factory for building 
heavy machine tools. The names of these firms have 
frequently been mentioned in other cognate enter- 
prises, and the works of two of the great engi- 
neering firms who are interested in this new 
development have been described in these columns. 
They are the Allgemeine Elektricitiits-Gesellshaft 
and Messrs. Ludwig Loewe and Co., while with 
these are associated the Berliner Handels-Gesell- 
schaft, Messrs. Born and Busse, the Disconto- 
Gesellschaft, and the Dresdener Bank. 

In the inception of the undertaking the pro- 
moters very wisely accepted the view that, experi- 
ence having established the efficiency of certain 
tools, there was not the same need to consider 
originality the first aim, though they were far from 








in the pattern-shops. The other departments 
were practically completed by the beginning of 
1900, so that it may be said that these extensive 
works were finished within the space of fifteen 
months. Model works the new factories may claim 
to be in several respects, and our illustrations and 
description go a long way to establish the claim. 
The buildings, photographic views of which we 
reproduce in Figs. 2 and 3 on page 704, are in 
no way pretentious, but pleasing in appearance, 
amply spacious, and excellently rele and con- 
structed for their purpose. No trouble or confusion 
will arise from future extensions, which are duly 
anticipated and allowed for in the original designs. 
The provisions for drainage, heating, and ventila- 
tion, and the light and air allowance, are remark- 
ably good and liberal; the latter arrangements 
have necessitated some novel and _ interesting 
features in the roof construction, to which reference 
will be made later. The men’s welfare, pro- 
tection, and comfort have received the most 
careful and effectual attention. 
and trees on the site and between the build- 


rail and river, a busy manufacturing centre which 
chemists and metallurgists had discovered before 
electricians and engineers made the place so widely 
known. The almost rectangular plot therein has 
ample water frontage on the one side, and a wide 
main street and railway on the other. There isa 
bulwark 790 ft. in length, with a quay of 156 ft. 
The land was formerly covered with forest, having 
belonged to an old park. Care was taken to 
preserve the trees as far as possible, and an old 
right of way, of which the designer was not 
informed in time, finally necessitated a slight 
change in the general plan, esthetically a gain, 
and not otherwise a disadvantage. The grass plots 
are both ornamental and useful, as they bind the 
loose sand. 
The total area of the factory is 72,119 square 
metres (nearly 18 acres) of which about 32,000 
| square metres are covered with buildings. The 
| establishment gives employment to from 1200 to 
1500 men in the completion of medium and heavy 





The grass aryl machine tools. 


The total cost of the establishment, including 
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real estate and machine tools, amounts to about 
6 million marks (300,000/.). 

The buildings comprise, as may be seen from the 
general plan, Fig. 1— 

® Oltice building. ; 

b) Dwelling-house for the day watchman and 
two foremen. 

(c) Bicycle-hall. 

(d) Pattern-shop, containing : 1. On the ground 
floor: Washing and dressing-rooms, bath-rooms, 
dining-room, and kitchen; and 2. On the first- 
floor : The drawing-office and the pattern-shop. 

(e) Blacksmith’s shop. 

(f) Pattern-store-room and general stock-room. 

(g) Brass-foundry. 

(h) Wood-shed. 

(i) Shed for coke and oil. 

(k) Main building, consisting of machine-shops, 
foundry, fettling-shop, stores for castings, core- 
making and core-drying shop. 

In describing the various shops, and the splendid 
tools with which they are equipped, we may take 
them in their order from the main entrance, which 
gives access to the main road, or street, laid with 
rail tracks, as shown in Fig. 2, and having to the 
left or eastern side the directors’ building, with 
the dominating tower, and next the office and 
so-called ‘‘ workmen’s welfare ” buildings, together 
with the subsidiary shops for light work, such as 
pattern and blacksmiths’ shop, pattern-storehouse, 
brass-foundry and lumber-shed, some of which are 
shown in Fig. 2; while to the right are the main 
foundry, with its tributary departments, and the 
ma machine and erecting shops, shown in 

‘ig. 3. 

The raw material, in the shape of pig iron, coke, 
coal, timber, &c., arrives, according to season or 
place of original shipment, either by water or rail, 
and is unloaded at the lower end of the grounds, 
for which purpose a crane is erected on the river 
wharf. In the eastern buildings some of it is worked 
up into patterns, brass castings, or forgings, as the 
case may be, those shops being conveniently placed 
opposite to the main building, in which these parts 
enter their next stage on the way to completion. 
The pig iron, with the material necessary to its con- 
version into castings, is carried directly forward 
successively in various stages through foundry, 
fettling-shop, and stores, to be reunited with the 
other materials coming from the left, and, side by 
side with these, to progress forward through the 
erecting-shop to the cars for shipment by way of a 
standard-gauge railway track running through the 
length of the erecting-shop. 

All of these buildings are connected by well- 
paved roads of liberal width and a general system 
of narrow-gauge railways. 

In planning the buildings due regard had to be 
paid to the requirements of stringent building laws 
that did not permit of the roofing in of more 
than half the total area and called for open spaces 
of a width in direct ratio to the height of the 
adjoining buildings. 

he men the porter’s lodge through the 
widely-opened ornamental iron gates, which are 
creditable, though simple, examples of a branch of 
the blacksmith’s art highly developed in Germany. 
Adjoining the entrance under the drawing-oftices 
in the second of the eastern buildings there is a 
well-appointed two-storey wash and locker-room, 
which is illustrated by Fig. 4 on our two-page 
plate. Great care has been taken to so plan the 
entrance and interior as to avoid all crowding and 
jamming. Immediately at the entrance the stream 
of men is divided, half going to the upper and half 
to the lower tier. The cast-iron white enamelled 
wash-basins have a separate tap of clear warm 
water for each man. This tap bears a number 
that is identical with that on a locker immediately 
behind it. Basins and lockers are alternately 
arranged in rows across the room. The lockers are 
raised well clear of the floor, have a ventilating 
bottom and ventilating grid in the upper part of the 
door, and a continuous shed roof that will prevent 
its being converted into a storage space for such 
unconsidered trifles as beer bottles, boots, &c. 

Fig. 4 is a view taken through the exit door 
of this room, and shows also one of the Rochester 
workmen’s timekeeping clocks. Similar clocks are 
placed in the various departments, so that the men 
register the actual time at which they enter and 
leave their places of work ; this allows them to 
take as much time for washing and changing their 


clothes as they please, without detriment to the 
firm. In order, further, to avoid crowding, the 





troughs are shortest near the entrance, and gradu- 
ally lengthen towards the other end of the room, 
thus narrowing the side aisle by which the men 
enter the spaces at the wash-basins. The men 
leave by the opposite side aisle, and here there is 
increasing width to make room for the increasing 
number of men striving for the exit. 

Immediately adjoining this wash-room is a well- 
patronised bath-room, containing four sit - baths 
and sixteen shower-baths, with hot and cold water. 
These are intended specially for the workmen, but 
are also used by the drawing and office staffs at 
such times as they are not taken up by the shopmen. 
Each workman receives in his pay envelope a bath 
ticket, with his name, which he may deposit in one 
of a number of boxes distributed about the works. 
These tickets are collected and returned to the 
owners with a note as to the time when a bath is 
free, which must then be taken at the specified time. 
Twenty minutes is allowed at a bath, and half an 
hour altogether away from work, no deduction 
being made from the pay for this time. Bathing 
hours are from 8 to 12 and from 1 to 6 on 
ticket ; allowing half an hour for bath and cleaning, 
this gives for twenty cells a total of 1860 baths per 
week. Between 12 and 1 and 6 and7 the baths are 
open to foundrymen and blacksmiths without a 
special permit. 

Thanks to the convenient railway connection, 
many men do not live in Ober-Schoeneweide, where 
rents are not low. Those who do not leave the 
works during the dinner hour are obliged to take 
their lunch in a well-arranged dining-room on the 
ground floor of this second building. This room is 
also thrown open to such members of the men’s 
families as bring their lunch to them. The 
usual plan of seating the men on long benches 
has been abandoned, and there are separate tables 
for groups of four men. The meals are cooked in 
gas stoves. The dinner consists of soup, meat, 
and vegetables. Sandwiches, beef-tea, coffee, and 
beer may be taken to the men in the shops. The 
use of strong drinks is cause for instant dismissal. 
The canteen is managed by the firm, not by a 
licensee, and the prices charged are just a trifle 
above actual expenses, the profits realised flowing 
into the workmen’s benefit fund. The firm has 
supplied all the fittings, and had, in the beginning, 
to bear the loss of this provision department. The 
foremen and members of the staff have their own 
dining-room, in which the weekly conferences 
between the management and the foremen are held. 
A well-appointed surgery, in charge of a certified 
male nurse, is to be found here, as in all modern 
German works. The day porter and two foremen, 
one of whom has especially to look after the 
electric light, the motor plant, and the shafting, 
dwell above the surgery. 

The administration building next to the entrance 
gates has on its first floor a waiting-room, 
accountant’s and cashier's oflices, the pay-roll room, 
and, separated from it by a double fireproof vault, 
a room in which the compulsory workmen’s benefit 
insurance is attended to. On the second floor the 
managing director and his immediate assistants 
have their private offices ; the third floor is given 
up to typewriters and clerks. 

A flying bridge connects the administration and 
the second building, the upper storey of which is 
occupied by the spacious drawing-office which is 
illustrated in Fig. 5 on our two-page plate. The 
floor is covered with torgament, a proprietary pre- 

tion of sawdust and a cement, which is applied 
in the plastic state and makes a very good, not too 
smooth, flooring, that can easily be cleaned and does 
not crack. Light is admitted through the sliding, 
iron-casemated windows at the side and front, and 
through the large central skylight of wire glass. 
The alternating-current arc lamps are of the in- 
verted type, and the distribution of the light by 
reflection from the grey ceiling, walls, and floor is 
perfect. The arrangement of the tables and acces- 
sories deserves attention. Each of the thirty 
draughtsmen has a drawing- table, a revolving 
stool, a side table, and a small stand for instru- 
ments and books, all these being arranged in two 
rows on either side of a central line of special 
drawing-cases. The enclosure of the chief draughts- 
man in the one corner, and the marble wash-basins 
and clothes racks on the opposite corner, are not 
shown in the photograph from which our figure is 
prepared. The pedestal for the drawing-board is a 
— design, and one movement suffices for en- 
abling height or angle to be set. 

The photographic and the blue-print rooms above 





are reached by stairways from the end of the flying 
bridge communicating with the administration 
building. Walls of plate glass and a gallery run 
around the blue-print room. The prints are washed 
and dried in a room in front of the exposing- 
room, and the photographic laboratory is under- 
neath these offices. The excellent photographs 
which were placed at our disposal were all taken 
by the works photographer. 

The sliding door at the end of the drawing- 
office communicates with the pattern-shop, which 
is further cut off by a hinged door of iron. 
Fig. 6 on the two-page pew is from a photograph 
taken from the end of the shop. The flooring 
of this shop is also made of torgament. The 
various planers, band-saws, and circular saws 
are arranged down the centre, and sufficient 
— is left between them for warming-tables, 
glue-boilers, and for building up large patterns. 
Near the sides are some thirty benches of 
original design, fitted at their rear with a vertical 
tool-box. The lid opens upwards; when it is 
vertical, the tools lie in handy reach ; when turned 
down again, they are under lock. The foreman’s 
enclosure and the tool cupboards and bins are at 
the end of the room. The latter contain also the 
machinery for keeping the tools in trim, grinding the 
saws and planers, &c., comprising automatic band- 
saw and files, planer-knife grinders, &c. A liberal 
supply of trimmers is likewise distributed on the 
benches. The vices which the firm has intro- 
duced are adjustable in all directions. The lathes 
along the wall comprise one of 12-ft. swing for 
facing. All these machine-tools are driven by 
independent electric motors, which are manipulated 
by button switches ; the absence of belting will be 
noticed in the illustrations. Exhaust hoods at the 
various machines and normally covered sweeping 
holes in the floor serve to keep the floor and benches 
clear of chips and shavings; the respective pipes 
are carried through the floor and along the ceiling 
of the dining-room below, and discharge their spoil 
outside the building. The electric rope-hoist with 
horizontal traveller at the end of the pattern-shop 
bring up the lumber and lower the — into 
the trucks of the narrow-gauge line. The patterns, 
it may be said, are specially well finished, painted 
in various colours, according to the metal to be 
used in the casting, and finally varnished, the 
result being a very good surface on the metal. 

The blacksmiths’ shop, Fig. 7, is designed on 
ample lines and will not want any extension for 
some time to come. In other buildings extensions 
will become necessary sooner or later, and provi- 
sion has been made for this end, the respective 
structural ironwork for roof trusses, crane girders, 
&c., being already built in. So far the cast-iron 
forges are all on one side, but the exhaust and 
blast-pipes are also carried along the opposite 
wall. The illustration shows the short uptakes 
and down-comers against the walls ; they are con- 
nected with an exhaust flue under the flooring. 
The blast is supplied by a separate underground 
pipe line further away from the wall. The 
flooring is made of sand with a top dressing of 
well-pounded clay and a surface of forge cinders ; 
iron plates are, however, placed underneath the 
fires and in other exposed portions. The three 
hammers installed, of 8, 16, and 25 cwt. respectively, 
are driven by compressed air at 90 lb. pressure. 
Compressed air has been adopted chiefly because 
the works, being within five minutes of the Ober- 
spree Electricity Works of Berlin, are not yet in 
need of a generating station of their own. We 
shall refer to the electric plant later. Steam is only 
raised for heating, so that there is no steam supply 
in the summer months. The bolt-forging machines 
are each driven by a separate electric motor. The 
railway running down the centre of the shop con- 
nects this building with the machine department 
across the way, and with the stores, cutting-off, 
straightening and centring-shop, form a continua- 
tion of the smithy. 

This shop contains two cutting-off saws, a power 
hack - saw, a straightening machine, and several 
centring lathes; further, in a corner, are large 
smoke-exhaust and the smaller blast-fans, both 
individually driven. All these appliances are on the 
one side of the room, the other serving for storing 
the various varieties of steel and materials. The 
floor is made in cement. The shutters at the apex 
of the wire-glass roof and the fan exhaust keep the 
shop free of smoke. 

The pattern-store-house, which comes next in our 
itinerary, looks, as in the forefront of Fig. 2, on 
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page 704, like a two-storey building, with its lower 
row of very large windows, and its upper row of 
smaller windows. It forms, however, only one 
hall, with galleries along all the four walls, but 
it is sub-divided into three compartments by fire- 
walls, with double iron fireproof doors on either 
side. Fig. 8 shows the first bay, which is used 
for general stores at present; the patterns are 
stored in the next tier, on floors and in the gallery. 
For the latter wooden posts have been adopted in 
this building—the only instance of wooden con- 
struction throughout the works—and for good 
reasons. Not only was the construction about 
30 per cent. cheaper than it could have been 
had it been executed in iron, but if fire should 
attack the patterns, the wooden beams will 
impart greater stability to the building than 
iron columns could have given. This view was 
shared by the insurance company. The large 
patterns are placed on the ground floor, the smaller 
wooden patterns being stored in the gallery. The 
bracket stands of iron, with their removable 
arms, shown in the illustration, are a patented 
novelty of the German Niles Tool Company, and 
are strikingly strong and handy. The boxes for 
smaller articles, arranged along the walls, form 
cupboards of unlimited dimensions, as the various 
parts fit into oneanother. With the aid of a system 
of blue, red, and white numbers, the contents of 
the store-house can very easily be checked, and dis- 
order and insufficiency of stock prevented. 

Crossing one of the many lawn plots, we pass into 
the brass foundry, to which also the narrow-gauge 
track leads. It runs along the wall inside the 
store-house just described. ~ The railway continues 
along the front wall of this building and com- 
municates with the store-rooms, for moulder’s sand 
at the one end, and for copper, brass, &c., at the 
other. The brass foundry is also of very ample 
dimensions. There is a bank of four gas melting 
furnaces constructed by the American Gas Com- 
pany, of Elizabeth, New Jersey, arranged tandem- 
wise, so that the hot gases of the one furnace 
preheat the next. The waste gases are finally 
carried to a Millet core oven. There are also 
a Reichhelm high-pressure blower with eccentric 
casing, band saws, rattlers, moulding benches, and 
other appliances. The floor is of vitrified bricks ; 
a large pit of moulding sand is provided in the one 
corner. The foreman’s room, with its glass front, 
overlooks the foundry; it is situated above the 
metal stores. The one-storey building receives 
its light through large windows and a central 
skylight. 

The timber-shed adjoins the brass foundry. It 
is all of open slat construction on all sides, and 
permits of a very free air circulation. The railway 
runs along both long walls, and the lumber is 
stored inside the tracks, and is thus fairly pro- 
tected from the rain. We are now near the Spree, 
and close to some fine old chestnut-trees which are 
carefully spared. The river bank is strengthened 
by a casing of 3-in. by 10-in. sheet piles, with 
a horizontal string fender for the canal boats at the 
water-level. Further down a higher quay wall of 
vitrified bricks carries a wharf crane made by the 
Benrath Engine Works, near Diisseldorf. It is the 
largest wharf crane near Berlin, and transfers loads 
of 20 tons from the boats to the trucks on the 
broad and narrow-gauge lines. The coke-shed of 
brick is near this crane and the main track (see 
Fig. 1). The coke passes through the windows of 
the shed direct into the bins, and is thence dis- 
tributed by the narrow-gauge tracks. A subter- 
ranean bricked-in vault, abutting against the shed, 
serves as astore for oil casks that have been tapped. 
To the west of the shed are the coal heaps, which 
are provided with a few sections of movable track. 
Adjoining is a stock of sorted pig and scrap iron. 

The visitor then comes to the foundry, an inside 
view of which we reproduce in Fig. 9. Two 
cupolas, erected by Messrs. Kriegar and Ihssen, 
each of a capacity of 15 tons per hour, which can be 
forced up to 18 tons, are to be housed at the far end. 
One of these cupolas is working; but the arrange- 
ments made, especially as regards the spark 
chamber, will facilitate the erection of the second 
cupola. All materials, having passed a recording 
truck scale immediately outside the cupola-house 
door, are raised by an electric elevator to the charging 
floor, which is large and strong enough to hold 
material for a two days’ run. The elevator is 
placed in the right-hand corner of the cupola-house. 
The opposite corner accommodates a staircase for 
reaching the charging floor, while on an inter- 





mediate landing are the Root blower and the 
elevating machinery. Fig. 9 shows the foundry 
from this lower end. 

The foundry consists, as is clearly shown in the 
general plan (Fig. 1), of three longitudinal bays, 
the central one of which is extended into the large 
cupola-house already mentioned ; further, there is 
an annex for two smaller cupolas of 12 to 15 tons 
capacity per hour, one of which has been already 
erected. This annex also contains the sand-mixing 
room, core-room, core-ovens, and a carpenter's 
shop. ‘This arrangement leaves the entire floor 
space of the foundry proper available for actual 
moulding. The central and the right-hand bays are 
designed for heavy work, and are each traversed by 
two cranes respectively of 20 and 30 tons capacity. 
The third left-hand bay, being intended for lighter 
machine and snap moulding, is served by two 10-ton 
electric cranes. As shown in Fig. 9, there are six 
2-ton electric swing-cranes in different itions. 
They can be attached to any of the main 
columns, and the change can be effected in 
the space of four minutes. These swing-cranes 
have proved especially useful in rolling over heavy 
flasks, and for placing large cores, while the big 
travellers deal with the transport of the heaviest 
loads. The large cranes are fitted with three 
motors. All these various cranes were supplied by 
the Benrather Maschinenfabrik, whose dock and 
wharf cranes and other specialities of this branch 
have on several occasions been mentioned in our 
columns. 

Ladles are carried on special trucks from bay to 
bay, the rail track being laid across the lower end 
of the foundry. There is a similar short track in 
front of the small cupola, to allow of running aside 
a large gathering ladle when filling a smaller one. 
A short section of removable track leads from the 
small cupola to the other bays for carrying heavy 
ladles across when the large cupola is not in use. 
The small cupola is served, like the big one, by a 
track scale, an electric elevator, and a large charg- 
ing floor. Mixing sand and core sand are also carried 
up this elevator to an intermediate storey and run 
into the end of the core-room, to be dumped into 
proper bins. 

Fig. 10 is a view of the core-room as seen by the 
visitor standing above the sand-bins. It is served 
by a 5-ton travelling crane, and by two sections of 
narrow-gauge track running across it to the foundry. 
Most of the corework is done at the upper end 
near the entrances to five commodious core-ovens 
forming the left wall. These ovens are fired with 
lignite briquettes from the opposite end. A 
temperature of 150 deg. Cent. (300 deg. Fahr.), 
with a variation of not more than 5 deg. Cent. 
(9 deg. Fahr.) for any part of the oven is easily 
maintained. 

Adjoining the core-ovens is a small carpenter’s 
shop. As the flask-storage yard is just beyond 
this shop, it is very conveniently placed for repair- 
ing flasks without interrupting their direct line of 
transit from the yard to the foundry across the 
core-room. A specially-devised system of core- 
oven trucks, with removable planed platens, 
permits of making up heavy cores on the platens, 
and of drying and carrying them to their ultimate 
place on the moulding floor without re-handling. 

Leaving this department we re-enter the foundry 
near its upper end, and find (see Fig. 9) that it is 
screened from the fettling-shop by a structural 
steel framework filled in with brick to a height 
just permitting the crane basket to clear. In the 
centre of each aisle is a double sliding door, of the 
same height as the brick wall. Counterbalanced 
lifting-screens serve to close the space between the 
tops of the walls and the light wire cement parti- 
tions reaching from the roof to the lower stringer 
of the roof trusses. Swinging-doors, attached to 
these elevating screens, are constrained to auto- 
matically close as the screens rise, by engagement 
of a roller with a fixed spiral cam slot. This is, we 
believe, the first time that a foundry and machine- 
shop have been arranged in one line under the 
same roof with a continuous crane-track allowing 
the carriage of heavy work directly from the foundry 
to the machine-shop and machine without re- 
handling. It was considered wise to provide for a 
complete shutting off of the foundry from the shop 
by a double set of movable partitions as described, in 
order to prevent the passage of foundry gas, smoke, 
and dust into the machine-shop. It has been found, 
however, that the natural draught through the 
louvres at the apex of the roof is practically 
sufficient to prevent all trouble from that score. 


What little vapour curled around the partition 
of the first roof-truss was quite carried off before 
getting to the lower edge of the second roof-truss 
partition. Experience during the winter months, 
when the louvres were closed, has shown that then 
some dust is carried by air currents from the 
cooler foundry to the warmer shop, when the 
partitions are left open for long periods. 

Smaller hinged doors in the sliding ones serve to 
give access when the latter are closed. Through 
one of these entrance is obtained into the casting 
fettling- shop, with its tumbling barrels, emery 
stand, and closed sand-blast cleaning machine at 
one side, Crossing this brings us into the casting 
stores. It is of moderate dimensions, as it is in- 
tended to store parts close to the machine tools that 
are to operate on them ; plenty of s has been 
left around the various machines to permit this. To 
the left of the store-room there is housed one of the 
Buffalo Forge Company’s air-heating coils and fan, 
and an 150 horse-power two-stage compressor, de- 
livering air at 90 lb. per square inch for the service 
of the steam hammers in the blacksmiths’ shop, 
as well as to the various hoists and pneumatic sake 
through a system of pipes covering practically the 
entire plant. 

Traversing the length of the castings stores we 
notice two more sets of heating coils with their 
attendant fans in the roof-trusses of the centre 
aisle. At the further end a door gives access to a 
small two-storied annexe devoted to the uses of the 
foundry office and test-room, and to the accommo- 
dation of a fourth hot-air heating unit. 

Passing through this annexe we reach the yard in 
the rear of a small boiler-house, containing two 
boilers of the Cornish type. Subterranean passages 
from this to the various buildings on the opposite 
side of the main road permit ready access to the 
steam pipes leading to these buildings. High-pres- 
sure steam is used in a modified direct return steam 
loop system, that has so far been found to work 
with remarkable freedom from water - hammer. 
The steam-heating system does not apply to the 
main building, which is heated by hot air on the 
American plan. Fans draw in fresh air and send 
it, when heated in the various ovens, to the dif- 
ferent shops. 

The remaining engraving on the two-page plate 
(Fig. 11) illustrates one of the bays of the machine 
shop, and shows well the system of shafting for 
small lathes; but we defer a description of this 
for our next article, when we intend to deal fully 
with this, the most important of the shops in the 
extensive works under notice. 

(Zo be continued.) 





ATMOSPHERIC ELECTRICITY, AND 
LIGHTNING PROTECTORS. 

Tue Egyptologist Brugsch concludes from certain 
inscriptions that the pylon towers, which flanked 
the entrances of Egyptian temples, were provided 
with grooves for the reception of masts designed 
to intercept the destruction threatening from the 
sky ; some obelisks are also supposed to have 
served as lightning conductors. this opinion is 
not shared by other Egyptologists, however. The 
Pheenicians and Hebrews seem to have known 
lightning guards. The Greeks and Romans are 
reported to have drawn fire from the sky; and 
Tullus Hostilius is said to have perished in a sacred 
experiment of this kind. Reminiscences of such 
knowledge can be traced through the Middle 
Ages. But the study of atmospheric electricity 
is more.than a century younger than that of elec- 
tricity. Franklin’s experiments commenced about 
1747, and his first lightning conductor is said to 
date from 1755. Electricity was decidedly in the 


airthen. It is fairly certain that Procop Divisch, 
a learned __ put up a lightning conductor at 
Prendiz, Bohemia, in 1754, a rod 130 ft. high, 


with cross-bars, iron filings, more than 300 brass 
points and chains hanging down to the ground, 
and that he had to take it down again a year 
later, because it brought on a terrible drought, 
although he was patronised by the Emperor and 
Empress, Francis Stephen and Maria Theresa, 
who had witnessed many of his experiments. 
Franklin’s rods, it will be remembered, caused an 
earthquake in Massachusetts ! It is not likely that 
Franklin had heard of Divisch ; the latter may have 
known, however, that Reimann, of Eperies, then 
belonging to Poland, saw lightning run along iron 
rods without injuring them, but shattering a stone 





between them, in 1717. Richmann was killed by 
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a ball of fire jumping over from his insulated 
vertical bar in 1753 at St. Petersburg; Paris and 
Lyons were busy experimenting with atmospheric 
electricity ; there was excitement everywhere, in 
fact, except in London, where the Royal Society 
duly sneered at the unscientific dabblings of a 
tradesman. 

The ancient sage and the modern tradesman would 
still be welcome if they could help us over the diffi- 
culty of the origin of atmosphericelectricity. Wehave 
had theories established and disestablished again ; 
there have been something like 25 new thunderstorm 
theories during the last 12 years, six in one year, as 
Professor Schuster remarked in 1895. That water 
and water vapour, evaporation and condensation, 
were important factors, was presumed in the early 
days. Volta thought that rising water vapour was 
negatively charged, while the water was positively 
charged ; Peltier believed that aqueous vapour car- 
ried up with it part of the electric charge of the 
earth. But we have no proof that the evaporation 
of water is accompanied by a separation of the two 
electricities, nor has it been established that the 
vapour from electrically-charged water carries any 
charge with it. There is a great deal of experimental 
evidence, but it is not by any means in complete 
harmony. Bartoli could find no sign of electri- 
fication due to mere evaporation ; Pettinelli (Nuovo. 
Cim., 1895), has continued this work with organic 
compounds, alcohols, aldehydes, &c., with the 
same results. Lord Kelvin, Magnus Maclean, and 
Alex. Gall observed (British Association, 1894) 
that a carefully dried air current charges pumice 
stone soaked in sulphuric acid positively, especially 
when the air has to bubble through the acid ; no 
charge was observed with that much-discussed 
arrangement when the pumice stone was moistened 
with water. They further found (Royal Society) 
that air bubbling through pure water becomes 
negatively electrified, while with salt water it be- 
comes positively electrified; if the air is previously 
electrified, however, a positive charge is diminished 
by pure water and a negative charge by salt water, 
and increased in the opposite cases. But such 
charges, and, further, the charges imparted to air 
which is blown through a metallic case with a 
metallic point in the centre, the case and point 
forming electrodes connected with an induction 
machine, disappear if the air is filtered through a 
sufficient number of wire-gauze screens or cotton- 
wool plugs. These observations, which were not 
all concordant, and the experiments with air cur- 
rents passing through hot tubes, suggest that dust 
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particles of various descriptions, and friction, play 
a part. Holmgren (Physical Society of Lund, 
Sweden, 1895) states that a fine current of air 
emerging from water is positively charged to 70 
volts, and that concussions and friction between 
solids and water generate electricity. According to 
Lenard, confirmed by Wesendonck and others, 
waterfalls which dissolve in drops and mist make 
the air negative, while solids and liquids, against 
which the air streams, make it positive, whilst the 
water itself appears unelectrified ; this is when the 
water is pure ; salt-water sprays give rise to positive 
electrification. 

8. A. Andrée (Swedish Academy, 1893), of balloon 
fame, filled one of two metallic spheres, about 5 in. 
in diameter, with a freezing mixture, and placed them 
both, insulated, in a dusty room, whose air he elec- 
«rified—an exceedingly difficult task in the absence 
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of dust. The potential of the cold sphere on which 
the moisture was condensed rose more rapidly than 
that of the warm sphere. Thus the atmospheric elec- 
tricity was possibly concentrated on the condensed 
vapour, a view which experiments in the open seem 
to confirm. That the presence of dust facilitates 
the condensation of water vapours, we know from 
the work of Coulier and of Mascart, and from the 
more recent investigations of J. Aitken. It has 
been doubted, in fact, whether condensation with- 
out some nucleus be possible. But the term ‘‘ dust” 
may be taken in a very wide sense. Barus con- 
siders that dust-free air is, perhaps, an illusion, and, 
indeed, there must be dust where electric sparks 
are flying, where platinum is glowing, or a hydrogen 
jet is burning, since something, the metal or the glass 
compound, is always volatilised by the spark or heat. 
It would result from the researches of C, T. R. 
Wilson, however (Proceedings, Royal Society, 1896, 
vol, 61) that expansion suffices to bring about con- 
densation in air saturated with aqueous vapours. 
Cloud-like condensation requiresnuclei of 6.4 x 10-8 
centimetres only, which are always present in all 
gases containing water vapour ; rain-like condensa- 
tion requires somewhat larger and much rarer 
nuclei, but an expansion of 1: 1.252 (or 1: 1.38 in 
the first case just mentioned) is sufficient. The 
influence of a slight electrification by induction on 
the nature of drops has long been known. A high, 
vertical water jet soon breaks into drops, which 
are scattered in all directions ; when a piece of 
rubbed sealing wax is held near, the jet flows 
quietly, and the drops coalesce. But with a 
strong electrification, such as a charged Leyden 
jar would bring about, the scattering is worse than 

efore. Shelford Bidwell noticed (Nature, vol. 79) 
that a jet of steam becomes dark and opaque when 
electrified, recalling to him the brownish-red shadow 
thrown by thunder-clouds. He first supposed that 
the little globules coalesce, but it is more likely 
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that they are dissolved into smaller and more 
numerous globules. One would feel tempted to 
fancy a connection between the electrified coalesced 
drops and the heavy rain drops falling after violent 
flashes of lightning, but possibly preceding them. 
It is a mere fancy, however, and Usener, for 
instance, considers that it is the falling drops 
which electrify the air (Inaugural Dissertation, 
Bonn, 1895). The heavy rain is, perhaps, simply 
melted hail, without which there is no thunder- 
storm in many people’s opinion. 

Whether or not condensation will take place 
depends, according to J. J. Thomson (Phil. Mag., 
vol, 36, &c.), in agreement with Helmholtz, upon 
the presence of free ions, which produce limited 
electric fields, if only for short periods ; even strong 
homogeneous fields do not favour condensation. 
Like teens’, Thomson let drops fall down a tube 
on a metallic plate. Distilled water proved posi- 
tively charged after striking the plate. If the tube 
contained hydrogen instead of air, the charge was 
negative ; if aqueous vapour, no charge was per- 
ceptible. Mercury dropping through hydrogen 
always became positively electrified ; in other cases, 
the charge was influenced by temperature, con- 
centrations of the solution applied, nature of the 
gas, &c. The surface tension has evidently much 
to do with the phenomena. 

Systematic observations of atmospheric electricity 
are beset with difficulties, and do not yield much of 
that aid one might hope for. We measure poten- 
tial differences, in general, after the following, not 
very reliable, manner. Let a sphere of radius R have 


Let a 


Rr 
flame be approached at the distance h; it will 
The potential 


a charge M; its potential will be V= 


assume the potential V; 


R+h 
difference, as indicated by an electrometer, will 
o 2 Mh P 4 
hence be V, - V= - R? + Rh, if R be rela- 
tively v gp ok 
ively very great, Re 


We observe, hence, a charge of the opposite 
sign. As most commonly we find positive poten- 
tial differences, we assume that the earth has a 
negative charge. One metre above the earth the 
potential difference may be 50 or 100 volts; it 
varies considerably. On hills and high buildings, 
as the Eiffel Tower, the potential difference may 
be larger than on the plain, because the charges 
would be concentrated on those points whose 
bases are in contact with the earth. But the earth 
condenser theory (Lord Kelvin, Trabert, &c.), 
which regards the atmospheric electricity as essen- 
tially due to the inductive action of the earth, does 
not suftice to account for the ordinary fluctuations 
in potential. The normal positive potential of the 
atmosphere frequently diminishes on the approach 
of clouds, as if there were negatively charged masses 
in the air. Adopting Peltier’s view of negatively 
electrified aqueous vapour, Exner, of Vienna, has 
derived an empirical formula for the decrease of 
potential with increasing vapour pressure ; it 
would also follow from his deductions, which he 
has published with all reserve, that the potential 
should grow with the height. In Pontresina (En- 
gadin Valley) A. Schuster observed in 1895 (British 
Association) that the potential rose from 30 in 
front of the hotel to 816 on the top of a very 
narrow mountain ridge, 12,000 ft. high ; but, a few 
hundred feet below, a force of 170 only was indi- 
dicated by his Kelvin portable electrometer, and 
the rise was rather erratic. To escape all local in- 
fluences, especially also the dust, which, according 
to Exner, vitiates all summer readings and is re- 
sponsible for the negative air potentials, W. F. 

agie (Amer. Meteorol. Journ., 1895) took his 
observations out at sea, 2, 3, or 4 metres above the 
deck of a schooner of the United States Fish Com- 
mission. The slope varied between 7 and 100 
volts per metre ; it was greater with clear sky, but 
there were very marked exceptions, which Magie 
ascribes to the wind; on the whole the weather 
was bright and calm. A connection between 
notential and humidity could not be traced. 

The observations ( Wien. Acad. Ber. ) of potential, 


temperature, vapour tension, and cloudiness, con- 
ducted by Elster and Geitel, with the assistance of 
Peter Lecher, on the Sonnblick, 10,000 ft. high, 
xtend over the years 1890 to 1894; for several 
years readings were taken every hour, and some 
work was done on the Sonnblick before 1890. The 
temperature up there generally keeps below freezing 





point. The electric state remains almost constant 
at that elevation, and seems independent of tem- 
perature and moisture; the variations observed 
at lower levels would hence have their cause in 
those lower altitudes. The decrease in potential 
with the rising sun they attribute chiefly to photo- 
electric discharge ; opposite electric charges may 
also arise owing to the separation of the drops 
under the inductive action of the earth. They 
could not explain why the potential varies, for each 
locality, with the season, but remains constant on 
average. St. Elmo’s fire accompanied all thunder- 
storms, but occurred also by itself; this discharge 
is negative with a fine dusty snow, positive with 
flakes, and alternates when both are noticed. Hail 
is generally accompanied by a strong positive dis- 
play. The lightning flashes, coincident with nega- 
tive St. Elmo’s fire, are blueish, the others reddish. 
From experiments with electric discharges into 
and from water, Elster and Geitel conclude that 
the colour of the flash depends upon its direction. 
Ch. André (Compt. Rend., 114, page 659, 1892) 
reports three cases of negative electrification ob- 
served at Lyons, which can be explained neither by 
Exner’s assumption of water vapour or dust par- 
ticles, nor by Palmieri’s of a rain shower somewhere 
in the neighbourhood. Moureaux (Lwmiére El., 
vol. xlviii., page 147) found that during the long 
spell of beautiful dry spring weather of 1893 the 
potential of the air kept low until the middle of 
April, when it rose suddenly, while cirrus clouds 
made their appearance. 

As regards the diurnal variations of the electric 
potential, Chauveau (Bull. Soc. Frang. Phys., 1895, 
No. 62) found on the Eiffel Tower, at an elevation 
of 285 metres (935 ft.), a minimum before sunrise, 
& maximum at 6.30 P.m., and a relative maximum 
between 1 and 2 p.m.; similar observations have 
been made elsewhere. A. Schuster (Royal Institu- 
tion lecture, February, 1895) does not think that 
we need the ultra-violet rays in order to explain the 
daily fluctuations ; according to Hann, the air pres- 
sure has its influence. Brillouin (Revue Gén. des 
Sciences, 1897, August 30), on the other hand, ad- 
vances the following theory : Dry ice behaves like 
a metal and loses a negative charge rapidly in 
ultra-violet light, Ice covered with a film of 
moisture is hardly discharged by the rays. An 
initial electric field is produced by the movement 
of the higher atmospheric strata relatively to the 
magnetic field of the earth; the cirrus clouds, 
consisting of ice needles, become charged, and are 
discharged again by the sun’s rays. Long-continued 
observations on the electric state of the atmosphere 
we further owe to the meteorological observatories 
at Kew, Florence, and Perpignan ; to W. Braun, 
at Bamberg; Exner, at St. Gilgen ; and Captain 
Thorsden, at Spitzbergen ; Dufour (Lausanne, 
1892), who, on the whole, agrees with Exner; 
Kircher (Meiningen, 1895), who made determi- 
nations in absolute measures, showing higher 
potentials in winter than in summer, but not mark- 
ing any influence of the humidity ; and Cancani 
(Rend. Cont. Acc. Line., 1896, page 10), who has 
had self-registering instruments in use at Rome 
since 1884. Most of his curves are positive and 
regular, but the irregular negative potentials are 
higher than the positive ones. His principal maxi- 
mum lies at two hours after sunset, his principal 
minimum between 2and4 p.m. A. Gockel (Meteoro- 
log. Zeitschr., 1897, page 281) has since 1892 car- 
ried on observations at Ladenburg on the Neckar, 
6 miles from Heidelberg, in a rather misty district. 
The absolute maxima occur in the winter months 
(December, January, and February), but the daily 
maxima at 9 a.m. and 5 p.m. are less marked then. 
Like Kircher, Gockel observed an increase in the 
potential difference during sunrise, occasionally 
even as much as 10 minutes previously; they are less 
decided concerning a similar increase during the 
setting of the sun and concerning the influence of 
the light of the moon. A rise of the barometer is 
generally accompanied by a growth of the potential 
difference. As regards the connections between 
potential difference, vapour tension, and tempera- 
ture, W. Braun considers that the P. D. depends 
upon the temperature and indirectly, therefore, 
on the vapour tension. Gockel finds that colder 
air and higher potential difference generally go 
— his highest values were obtained when 
a fine haze covered the ground. The very valuable 
reports on the Ben Nevis meteorological observa- 
tions do not mention the electric potential. 

The first determinations made with the help of 
water-drop collectors, instead of flames, from a 





free balloon by Tuma in 1892 seem to support 
Exner’s theory, inasmuch as the potential increased 
with increasing altitude, the potential difference 
being 40 volts per metre at 410 metres, and 70 
metres at 1900 metres. But this observation stands 
practically alone, and it is now pretty generally con- 
ceded that there is no increase, except, perhaps, in 
the lower strata, but, on the contrary, a decrease 
in the potential with the height, and that no further 
change occurs when the height of 10,000 ft. or 
12,000 ft. is exceeded. That the indications of the 
balloon electrometers are not always concordant 
cannot be wondered at. Observations can only be 
made when the balloon is floating fairly in equili- 
brium. We owe the rectification of Tuma’s state- 
ment chiefly to the Berlin aeronauts Berson and 
Bornstein, and also Baschin, who have made various 
experiments since August and September, 1893 
(Zeitschr. fiir Luftschiffahrt), and to Le Cadet in 


Lyons. We subjoin some of the figures of the 
August ascent. 
> 
Altitude. ig D. Volts 
per Metre, 
At lla.m.... 1709 + 57 
SRB ae cea’ = ila ee +15 
55) ee aes bes ~ 2046 + 80 
se eet hae hcg +70 
, 12.17'p.m. 267 0 
», 12.27 ,, 2677 — 40 
gure aye 2660 + 20 
a . 2624 — 4 
— 2775 + 38 


” ny) 


The fluctuations, the rapid changes from plus into 
minus, are striking. Bornstein ascribed them to 
Aurora Borealis, of which, as he afterwards ascer- 
tained, there had been a strong display at Spitz- 
bergen and in northern districts. Between 3000 and 
4000 metres, the potential slope was not more than 
15 volts per metre, and sometimes practically nil. 
Le Cadet, to whose researches we referred in our 
article on ‘‘Scientific Ballooning” (see page 612 
of vol. lxiv.), found 16 v/m at an altitude of 
2520 metres. He used first drop-collectors with 
rubber tubes (which Tuma and Berson replaced 
by cords along which the drops ran down, lest 
there might be frictional electricity, which is little 
to be feared, however), and also nitrate of lead 
matches. The electrodes are generally 15 and 17 
metres (50 ft. and 55 ft.) below the balloon cage ; 
alcohol is employed instead of water, which would 
freeze. Most of these observations, it must be 
added, refer to bright weather. One word con- 
cerning Aurora Borealis. D. Paulsen (Royal Aca- 
demy, Copenhagen, 1894, &c.) regards the polar 
light as a fluorescence called forth by rays resem- 
bling cathode rays. What we see, he thinks, are 
essentially clouds of water globules and ice crystals, 
formed with the help of the rays, and illuminated 
by them ; we watch, so to say, absorption effects of 
cathode rays. Paulsen’s papers are exceedingly 
interesting, and he is an authority on this question, 
if there is one. 

No generally-accepted theory of thunderstorms 
has as yet been built up. In special cases we 
come, perhaps, near the real conditions. Thus 
Michie Smith has.made a very plausible suggestion 
as to the origin of the sheet lightning often ob- 
served inland from Madras (British Association, 
1895). There the dusty land breeze, charged nega- 
tively, and the sea breeze, charged positively by the 
salt spray, meet. The discharges generally take 
place between pairs of pillared cumulus, the actual 
flashes being mostly hidden by the clouds. These 
clouds are rapidly sinking and are often surrounded 
by an iridescent fringe, whose colours may, accord- 
ing to Aitken, be due to particles of dust and mvis- 
ture left behind by thesinking clouds. The storms 
are, in Aitken’s words, not the cause, but the effect 
of the purification of the air. Mohn distinguishes 
between heat thunderstorms and whirl thunder- 
storms. Common to both, W. v. Bezold (Meteorol. 
Zeitschr., 1895 and 1896) believes, with many others, 
are strong ascending currents, which prevent the 
large masses of water assembled on clouds from 
sinking until the labile equilibrium breaks down, 
owing to local conditions (heat storms) or to 
changes initiated at a distance (whirl storms). Causes 
for the breakdown are heating of the lower strata, 
cooling of the higher, supersaturation with aqueous 
vapour, overcooling of water drops, and changes in 
the state of aggregation. Jeger (Zeitschr. fiir 
Electrotechnik, Vienna, 1897, page 543) believes in 
a kind of atomiser-whirl hail theory. A cold air 
current in the higher strata produces a whirl which 
sucks up the damp and also dusty air below ; the 
latter ascends after the manner of a spray atomiser ; 
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the moisture is rapidly condensed, and the grains of 
hail are whirled about until they fall, owing to their 
weight. The electric display would be a secondary 
phenomenon. ; 

Zenger, commenting upon some remarkable 
thunderstorms (Helairage Electr., vol. i., page 212), is 
inclined to ascribe a cosmic origin to the extra- 
ordinary violence suddenly displayed by two cur- 
rents of moderate speed meeting one another. He 
resorts to meteors which, coming from space, where, 
at the extremely low temperature, everything is a 
conductor of electricity, discharge their electricity 
on entering our atmosphere. This may appear 
far-fetched ; but we must, at any rate, remember 
that swarms of meteors are quite as common as 
thunderstorms. In recent papers (Compt. Rend., 
and elsewhere), Zenger has given a full exposé of 
his views: He regards the earth as a sort of 
dynamo, acted upon inductively by the sun, and he 
has compiled Tables and constructed models de- 
monstrating the interdependency between sun- 
spots, &c., and meteorological, electric, volcanic, 
and seismic phenomena. He advances in fact a 
dynamo-electric theory of our planetary system, ex- 
plaining the motions of the planets as well as the 
periodicity of meteorological phenomena, many of 
which he claims to have predicted since 1886. 
His two chief periods are the 10.6 years of solar 
activity and the 13.4 days of half a solar revo- 
lution, as observed from any particular spot. The 
most thorough attempt of a theory of thunder- 
storms is contained in Sohncke’s ‘‘ Gewitter- 
studien,” published at Munich in 1894. Thunder- 
storms, the author argues, are produced by the 
friction between ice and liquid water in the high 
strata. His task is to prove that both are present 
during storms, and he bases himself chiefly upon 
data referring to June 19, 1888, a day for which 
he has been able to collect observations from 120 
stations, and upon the results of scientific balloon- 
ing. That morning was bright and dry in Germany, 
but a barometric depression with sultry air was 
lying over the northern outrunners of the Alps. 
On the Santis, the maximum temperature of the 
day was reached by 9 a.m. ; the gradients were weak, 
the wind feeble on the surface, stronger and westerly 
in the higher strata. By 11 a.m. the depression had 
spread over southern Germany; there were pro- 
nounced ascending currents, and the general condi- 
tions of labile equilibrium ; by noon thunderstorms 
commenced on the mountains, visiting the low 
plains in the afternoon and evening. 


(Zo be continued.) 
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The Naval Annual, 1902. Edited by T. A. Brassry. 
Portsmouth: J. Griffin and Co. 

Tuts year’s ‘‘ Naval Annual” was issued prior 
to the publication of the Admiralty Committee's 
report on arrears in shipbuilding, but it contains a 
paragraph in the editor’s preface which may well 

e read in conjunction with the latter document. 
Mr. Brassey tells us that, although the rate of 
shipbuilding is improving and some leeway has 
been made up, ‘‘we are still much behind the 
standard of efficiency which was reached in His 
Majesty’s Dockyards when, under the superintend- 
ence of Admirals Sir Charles Fane and Sir Digby 
Morant, the Majestic and the Magnificent were com- 
pleted in less than two years.” Weare further told 
that Portsmouth Dockyard is crowded with ships 
in the completing stage handed over by contractors 
in beautiful order. Commenting on this the writer 
Bays : 





The waste of time in construction, and the waste of 
public money in damage by allowing contract-built ships 
to be pulled to pieces in the dockyard during the com- 
pleting stage, are blots on our present system of adminis- 
tration. Contract-built shi ould be completed for sea 
by the contractors, under the superintendence, if neces- 
sary, during the final stage of construction, of the officers 
who are to command the ships when commissioned. 

We are not accustomed to look to our ‘‘ Brassey ” 
for suggestions towards reform in naval practice, 
excepting, perhaps, in the matter of personnel, and 
we gladly notice this disposition towards a 
healthy criticism. Mr. Brassey is quite right: 
the pulling to pieces in the dockyards of good 
work done by the contractors is truly a blot 
on the system and a source of loss to the country. 
Contract-built ships need not necessarily pass under 
dockyard control ; and certainly extra work should 





not be done upon them without special sanction, 
only to be given by high authority under excep- 
tional circumstances. The present system leaves 
the door open to alterations not necessarily tending 
towards fighting efficiency, but often prompted by 
the whims of those who have singular views of 
their own. The ofticial who has control over the 
dockyard is a naval officer, who naturally takes 
a favourable view of the proposals of his fellow 
naval officers. It is the naval officers who must 
decide the proportions in which the various ele- 
ments of offensive and defensive force—arma- 
ment, speed, armour, coal endurance, &c.—should 
be combined in the design; but in apportioning 
these the professional knowledge of the naval 
architect and marine engineer are needed; in 
short, to produce a well-balanced design the 
naval officer must work with the technical officers, 
or he will attempt the impossible and spoil the 
ship. No doubt it is desirable that the officials 
who are to sail in the vessel when finished should 
superintend the final stage of construction, as the 
editor of the ‘‘ Naval Annual” suggests ; but this 
superintendence should be confined to the carrying 
out of the original plans, and not extend to altera- 
tions of the design. We have here adopted the 
expression ‘‘ sail in,” rather than the word ‘‘ com- 
mand,” used in the ‘‘Naval Annual,” because the 
former term includes the engineer officers, who 
are of more importance in this respect than the 
executive branch. 

The book begins with the usual chapter by the 
editor on the ‘‘ Progress of the British Navy,” 
an interesting record of the ships building and 
completed during the past year. A well-merited 
tribute is also paid to the genius and devotion of 
Sir William ite. The chapter on the ‘ Pro- 
gress of Foreign Navies,” by the editor and Mr. 
John Leyland, follows. Titestentlens are given 
of the first-class French cruisers Jeanne d’Arc 
and Montcalm. They contrast strongly in general 
appearance with our own first-class cruiser Good 
Hope, also illustrated, and still more so with 
the Italian first-class cruiser Guiseppe Garibaldi, of 
which a page plate is also included. The other 
page plates are H.M.S. Queen, the Russian battle- 
ships Rostislav and Ratvizan, and one of our own 
submarine boats. The latter is from a photograph 
taken by the builders, and is the best-looking 
plate of all. 

The next chapter is on ‘‘ Comparative Strength,” 
and is followed by ‘‘Comparative Tables.” Both 
are by the editor, and give in convenient form 
the details coming under these headings, whilst the 
discussion on the details given is both instructive 
and interesting. Mr. Brassey aptly draws atten- 


_|tion to the way in which the naval position has 


altered during the last decade. 


“Ten years ago,” he says, ‘‘the only navy which 
could bear any comparison with our own was that of 
France. Next to France as a naval Power came Russia, and 
then Italy ; Germany.and the United States being almost 
negligible quantities. The Japanese had not yet begun 
to create a navy. ... The modern armoured cruiser so 
closely ap es many modern battleships in displace- 
ment and defensive qualities, while the slight in- 
feriority in defensive power is compensated for by 3 
superiority in speed, that this important class must be 
taken into consideration. In the period referred to we 
have more than held our own as France, France 
and Italy have dropped back relatively to other Powers. 
Russis, Germany, and the United States have all 
improved their position as naval Powers, and when 
vessels now building are completed, they will each 
possess a larger number of first-class ba or > than 
France. But it is only fair to point out that the 
French have recently concentrated their efforts on the 
construction of armoured cruisers, of which there are 
thirteen under construction, as compared with three for 
Germany, and nine for the United States, while the 
er = building for Russia can hardly be considered 

rat class. 


The question whether our shipbuilding pro- 
gramme is sufficient for our needs is next broached. 
** We are,” it is said, ‘‘ certainly well up to the 
two-power standard at the present, whether we 
take battleships built or building, or only completed 
ships, or whether we take battleships alone or 
battleships of all classes.” 

Lord Brassey contributes a chapter on ‘‘ Naval 
Reserves.” The subject is a favourite one with the 
writer, who has done good work in keeping this im- 
portant question before the public. He points out 
the causes that have contributed to diminish the 
number of British seamen; among others the 
monotony of the steamship, falling off in apprentice- 
ship, and low pay compared to that of skilled trades 
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ashore. The conclusions of Sir Edward Reid’s Com- 
mittee on manning are quoted, in which it is 
stated that ‘‘ while it is impossible to conceive 
any state of things more unfavourable to the 
British sailor than the present, it is equally im- 

ssible to conceive any state of things more 
avourable to the British shipowners as far as con- 
cerns a cheap and a perfectly open market for 
labour.” Lord Brassey, in quoting these observa- 
tions, does not intend to cast any reflection on the 
British shipowner, and points to the fact that he 
has to compete with the subsidized and State-pro- 
tected foreign owners of vessels. It isa reminder 
not without signficance, coming from one belong- 
ing to the old political party to which Lord Brassey 
has always adhered. The inferior quality of 
British seamen as compared to foreigners is also 
discussed. It is a subject which, unhappily, 
cannot be overlooked, and several reasons are 
given for it. In our opinion but one is 
needed: that already sta by Lord Brassey 
—namely, that the pay is low, and that there- 
fore an inferior article can only be expected. 
There is a great deal in the writer’s contention 
that the work on vessels sailing to tropical districts 
is unfit for men of northern blood, and that it is 
not only necessary, but advisable, to employ 
Lascars. The chapter is interesting and sugges- 
tive. Perhaps it would have been more so had the 
recent developments in the ~~ world, in regard 
to ownership of vessels, been known at the time the 
author wrote. Lord Brassey speaks a good word 
for the disbanded corps of Royal Naval Artillery 
Volunteers, which he, in conjunction with the late 
Mr. Boom, started nearly thirty years ago. Per- 
haps no volunteers more enthusiasm 
than did the members of this corps, and we should 
judge that there never was a fuller drill attendance 
or more devotion to the work of securing efficiency. 
At the present time there is a movement tending to 
the revival of the force. 

The section devoted to ‘British Naval Man- 
oeuvres” has been again undertaken by Mr. J. R. 
Thursfield, whose mastery of this subject is well 
known. ‘‘ Foreign Manceuvres”’ are dealt with by 
Mr. John Leyland, who also contributes an in- 
teresting and suggestive chapter on the ‘‘ Invasion 
of England ;” the ‘‘true lesson” of the inquiry 
being that ‘‘an efficient Navy is the essential 
factor in national as in Imperial defence.” Com- 
mander Robinson, R.N., contributes a useful 
chapter on ‘‘ Submarines,” in which the facts that 
have been already made public are brought together 
in convenient form. His final sentence, which, how- 
ever, refers to a detail, may perhaps be taken as 
summing up opinion on the whole subject: ‘‘ No 
sufficient particulars have been published to justify 
an opinion as to the value of the invention.” 

The last chapter in this section is contributed by 
Mr. G. R. Dunell, and is on ‘‘ Marine Engineer- 
ing.” The chief subject dealt with is the boiler 

uestion, the trials of the Minerva and the 

yacinth being reviewed at some length. The 
author makes an apology for the lack of variety in 
his contributions ; a matter in which he has our 
full sympathy, for ncthing is more difficult than 
to give a yearly review of engineering without 
going into technical details. ‘‘ Engineering,” he 
says, ‘‘it ever aig ear but it is progress in 
detail. It is only about once in ten years or so 
that it culminates in what is called ‘a new depar- 
ture. :” 

The usual tables of British and foreign ships, 
together with the plans and features which have 
always formed so prominent and useful a part of 
the annual, occupy the next section. They have 
been prepared by Commander Robinson, R.N., 
Mr. Leyland, and Mr. 8. W. Barnaby. The plates 
show great improvement of late, and have been 
drawn to two scales of 1 in. to 50 ft. and 100 ft. 
The section on armour and ordnance is by a 
contributor who still remains anonymous. He 
had a difficult task in following so accomplished a 
writer and sound an authority as the late Captain 
Orde Brown, and the editor is to be congratulated 
on having secured so able a successor for the 
work. Some of the illustrations here leave much 
to be desired. There is a final section of the work 
which gives — of official documents, &c. 

On the whole it may be said that this year’s 
‘¢ Naval Annual” maintains the very high character 
of its predecessors ; and forms a source of reference 
which has become, by use, all but indispensable to 
many students, writers, and others connected with 
naval affairs. 
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best device which will ultimately evolve from the 
numerous, trials and experiments in this most im- 
portant accessory side of the problem, will be con- 
structed on much simpler lines than those which have 
so far been brought forward. This comparatively 
new departure in the construction of powerful en- 
gines is well illustrated at the Diisseldorf Exhibition. 
The Deutz Gas-Engine Works, of Deutz, near 
Cologne, is among the oldest and largest firms which 
have made a speciality of the construction of combus- 
tion motors. They have exhibited, in conjunction 
with the Gutehoffaungshiitte, one of the largest metal- 
lurgical and industrial companies of Germany, a 1000 
horae-power gas-driven blowing engine, which runs 
at 135 revolutions per minute. This engine has been 
designed for working with blast-furnace gas. At the 
Gutehoffnungshiitte pavilion, however, and for obvious 
reasons, it is driven by producer gas supplied from 
gas generators which have been put down in an 
annexe to the pavilion, and have a capacity of from 
800 to 1000 horse-power. 

It is proposed in the present article to deal only with 
the blowing engine built by the Gutehoffnungshiitte 
Company. 

The comparatively high speed of 135 revolutions per 
minute at which it runs has been rendered possible by 
the use in the blowing cylinders of Stumpf’s patent 
delivery valves. Three engines of this type have been 
built by the Gutehoffnungshiitte Works at Sterkrade ; 
two of these are of 500 horse-power, and the third is 
the 1000 horse-power engine in question, which has 
been sent to Diisseldorf previous to being put in 
service. This is illustrated on Fig. 1, page 708, 
reproduced from a Photograph, and by Figs. 2 and 
3, page 709. As will be seen from these, the engine 
is so designed that the two blast-cylinders are worked 
by a common two-throw shaft, direct coupled by a 
flange coupling to the gas motor shaft. The follow- 
ing were the conditions to be met by the con- 
structors: To desiga and build a blowing engine, 
coupled direct to the shaft of a 1000 horse-power 
Deutz blast-furnace gas engine, the blowing engine 
when running at a normal speed of 135 revolutions per 
minute to deliver the 1000 cubic metres (35,316 cubic 
feet) drawn in, at a pressure of .5 atmosphere (7.112 1b. 
per square inch), the pressure to be eventually raised 
to .75 atmosphere (10.667 lb. per square inch), under 
approximately identical working conditions for the gas 
motor. The latter pressure involved a reduction in the 
quantity of air drawn in to 700 cubic metres (24,721 
cubic feet), which was agreed to. Both air cylinders 
are 1.850 metres (72}3 in) in diameter, with a 
-750 metre (294 in.) stroke. 

For the suction, goveraed Corliss valves are used, 
and, as stated above, Stumpf’s patent valves are used 
on the delivery side. These open to the inside of the 
cylinder, under the action of the air pressure, and are 
closed by india-rubber buffers, fitted to the piston. 
The greatest valve-lift does not exceed 26 millimetres 
(1.02 in.); the valve itself weighs 23 kilozgrammes 
(5 lb.) and measures .265 metres (10.43 in.) outside 
diameter ; they are of forged steel, and there are 12 in 
each cylinder cover. The valve boxes and valve seats 
are held by springs, and all the component parts are 
light in weight, thus greatly facilitating their removal. 
Similar valves were fitted to a blast-engine supplied in 
September, 1900, to a steel works in Lorraine, on 
which they have been in constant operation since. 
In order to increase the air pressure from .5 to .75 
atmosphere (7.112 lb. to 10.667 lb. per square inch), 
with the attendant decrease in volume to 700 cubic 
metres (24,721 cubic feet), the suction slide governing 
mechanism has been provided with a regulating device. 
In arranging for this it had to be borne in mind that 
the point at which the suction valves should open is 
little affected by the change in the pressure of delivery, 
the expansion line of the cushion air crossing the atmo- 
sphere at practically the same point in the two cases. 
Oa the other hand, a smaller quantity being delivered 
at the higher pressure, it is necessary to keep the 


suction valve open till the piston has finished one-| p 


fourth its return stroke, during which part of the air 
drawn in on the suction stroke is returned to the atmo- 
sphere. Both these conditions have been met by the 
provision of means for altering at will the lap and lead 
of the suction valves. 

Each suction valve is governed by a separate oscil- 
lating bell-crank driven by a special eccentric rod, 
there being for each pair of valves one eccentric only, 
but two rods, as shown. Th:se valve-rods end in 
collars which slide on guide-rods swivelling about the 
main shaft, one on either side of the eccentric. The 
guide rods are connected at their other ends with a 
screw adjusting = and hand-wheel, as shown, by 
which their inclination to the horizontal can be 
changed, and in this way the resultant motion trans- 
mitted to the valve bell-crank is varied, thus altering 
the lap and lead of the valves as required. 





Vera Cruz.—The new port, which has been formed by 
Messrs. S. Pearson and te. has involved an outlay of 


6,000,000/. This work has ocoupied nearly seven years. 





WOOD-WORKING MACHINERY AT THE 
WOLVERHAMPTON EXHIBITION. 


Ix our article on the Wolverhampton Exhibition 
(page 582 ante) we referred to a large and representa- 
tive collection of wood-working tools shown by Messrs. 
Thomas Robinson and Son, Limited, Rochdale, and in 
this issue we illustrate some of the novel features. 
The engraving on page 705 (Fig. 1) illustrates 
Robinson and King’s patent saw-bench, the special 
feature of which is the arrangement for feeding the 
timber to the saw automatically, andthereby avoiding 
the danger and very arduous labour entailed in sawing 
thin boards for light boxes by hand-feed, with a swage 
saw, and also greatly increasing the output. 

Owing to the position in which the wood to 
be sawn is presented to the saw—viz., with its fibre 
es rer to the periphery—75 per cent. of the saw 
kerf consists of wood wool, and is very valuable 
for packing. The machine is for sawing blocks 
up to 3 ft. in length into boards of varying 
thickness for making packing- boxes. The block 
is placed against the fence, between two gripping 
jaws mounted on aslide and arranged so that they 
may be set at any angle from the vertical. The front 
jaw is fitted with a handle, which, on being pushed 
forward, engages the slide with a travelling chain, 
which causes it to travel forward and grip the wood 
block between the two jaws, and feed it past the saw. 
After the cut is made, the handle is pulled back, and 
the slide thereby released from the chain, and with 
the help of a coiled spring is, with the wood block, 
drawn ook from thesaw. In drawing the slide back, 
the grip of the jaw on the wood block is relieved, and 
the block is free to be pushed against the fence for 
the next cut. 

Another exhibit of interest is a high-speed four- 
cutter moulding machine. In general arrangement it 
is similar to one shown at the Paris Exhibition, and 
illustrated on page 122 of our 70th volume. But here 
there are introduced self-lubricating bearings, permit- 
ting the cutter spindles to run up to 5000 revolutions 
per minute. The lubricating arrangement in which the 
oil circulates continuously through the bearings, while 
the spindle revolves, is clearly shown in the sectional 
drawings reproduced on page 705. Figs. 2 and 3 
represent the top and bottom bearings of a vertical 
spindle, and here the oil ascends the bearing from the 
bottom in a spiral groove cut in the spindle. Fig. 4 
shows a conical ral Fig. 5 a parallel horizontal bear- 
ing, in both of which the oil is lifted from the lower 
channel, into which it flows, to the top of the bearing 
by a loose revolving steel ring mounted on the spindle. 

A chain cutter mortising machine is also worthy of 
the attention of the visitor to the Exhibition. It also 
was at the Paris Exhibition, and was illustrated on 
page 118 of our 70th volume. The special feature is 
the cutter chain. Each link in the chain is a cutter, 
and as it is brought down to the timber it cuts out 
the mortice, forming a clean mortice, which does not 
require the core to be driftedout. The chain is driven 
by a sprocket wheel, at a speed of 2500 revolutions 
per minute. It is supported by a steel bar, whose end 
is fitted with an anti-friction pulley, running in ball 
bearings, round which the chain passes. 





TECHNICAL TRAINING. 
To THE Eprron oF ENGINEERING. 

Srr,—I have just had brought to my notice your 
editorial on technical training in ENGINEERING of 
January 3, in which you contrast the outlook for employ- 
ment of graduates of English schools as compared with 
those of the Massachusetts Institute of Technology. 
With the idea that it might be of interest to you and 
your readers to know in what lines employers find it to 
their advantage to employ our graduates, I send you a 
few copies of applications from manufacturers, selected 
with a view to showing the variety of places open to 
students from our schools. I may say thatin late years 
the demand has largely exceeded the supply, and that 
rofessor Swain, the head of our civil engineering depart- 
ment, has already sixty places offered for his class of 
thirty-six men graduating the coming June. The Ameri- 
can manufacturer does nod mix philanthropy with busi- 
ness, so that it — safely be assumed that if he takes 
men trained in technical schools into his employ, it is 
because he has proved them to be abundantly profitable. 

Very truly 7. 
‘ O. F'. WELLS, Recorder. 

Massachusetts Institute of Technology, 

Boston, May 16, 1902. 


The following are the enclosures : 


LETTER FROM A SHOE Macuinery Company. 

“* We are in search of a man for position as assistant, or second 
hand, in our drafting-room. He should have a good practical 
knowledge of detail drafting, and should be used to handling a 
force of men; be familiar with shop principles and the making of 
tools for producing interchangeable work, and it would be very 
convenient if he understood something of the shoe-machinery 
business, or at least wae familiar with complicated automatic 
machinery.” 





From a Dye Company. 
“We want a young man that understands electric lighting, a 
general mechanic, and an all-round man; one who is to 
take hold and make himself useful, and work and grow up with 





our business. If you have such a man, or know of such a man, 
will you kindly ask him to correspond with us?” 


From A RAILROAD ComMPANy. 

**T have been requested to secure, if possible, the names of one 
or two technology graduates (Course I.), who would care to enter 
the service of the Pennsylvania lines west of Pittsburgh, as 
assistants on the engineer corps of the western division, Fort 
Wayne, Indiana. 

“‘Only such men as you highly recommend will be accepted. 
It is immaterial whether or not they have had previous zallvond 
experience, for they will soon discover that things have to be 
done according to Pennsylvania methods.” 


LETTER FROM A FuRNACE COMPANY. 

** We are in need of a bright young man as foundry superinten- 
dent and foreman in our stove foundry at Spring City, Pa. Can 
you give us the name of one or two who you think would fill the 
position satisfactorily, that we may communicate with them?” 


FRroM MANUFACTURERS OF ACETYLENE-GAS GENERATORS, 
Srergorricons, Magic LANTERNS, ELEcTRIC Arc Lamps, &c. 

“In connection with our acetylene business, we have from 
time to time openings for capable young men. At the present 
time we desire to secure the services of a young man at nominal 
salary, who has a technical education, and could acquire a full 
knowledge of our business from the experience that he might 
gain in our laboratories and factory. We have now aseociated 
with us several technology men, and it occurs to us that you 
might put us in touch with one or more with whom you may be 
personally acquainted, who would be open for such engage- 
ments.” 

From MANUFACTURERS OF Hieu-Duty PuMpPiInG ENGINES, 

**Do you know of any young men graduates of your Mechanical 
Engineering Department of the classes cf 1899, 1900, and 1901 
looking for positions, whom you could recommend to pcsitions in 
our engineering department ? 

‘*T am looking for several young men with the right kind of 
material in them, not afraid of work. The opportunities for 
advancement will be practically unlimited. The advancement of 
each individual will depend entirely on his own efforts and 
capabilities.” 


From A LARGE BREWERY. 

**In my brewery I havea large steam, refrigerating, and electric 
plant, numerous pumps, and all the incidental mechanical arrange- 
ments and piping necessary in a brewery. This mechanical plant 
has never been properly cared for, owing to the fact that my 
chief engineer is a man of no education, and has merely grown up 
here with the business. I am now making some changes in the 
engineering department, and have conceived the idea of employ- 
ing, inetead of a chief — a@ mechanical superintendent, 
giving him full charge of the entire mechanical plant, and also 
the three firemen and three engineers. I believe the proper man 
could make a sufficient saving in the use of coal and steam, and 
by keeping everything in repair, to avoid unnecessary repairs and 
shut-downs, to make it profitable for me to pay such a man a good 
salary of, say, 30 dols. or 40 doles. per week. If you have any man 
whom you think competent for this position, and would like to 
recommend him, you may send him hereto me at once. Thanking 
you for any consideration you may give = 

am, 


LETTER FROM A BLEACHING AND DYEING Company. 
“We have a vacancy in our drafting department. Have you 
any one in your graduating class that you could recommend to 
fill such a position ?” 


From A CoMPANY MANUFACTURING THREAD. 

** We have an opening in our mechanical engineering depart: 
ment for an assistant to our mechanical engineer, and would be 
obliged if you will advise us whether you know of any gradu- 
ates of your Institution who would be capable of filling such a 

tion. The position may be defined as one requiring a know- 
edge of mechanical drawing, steam engineering, electricity, and 
also of workshop practice. In other words, we want a good all- 
round mechanical engineer, not necessarily & man with large 
experience, but well grounded in firat principles, and able to grow 
to any position that may be open to him.” 


From A CoMPANY MANUFACTURING Pomps. 

“We are in need of another draughtsman in our factory here, 
and have not been able to secure any one for the position. We 
want a man to work ina general way under our chief designer, 
but at the same time one who is capable of working up with us, 
and working to a certain extent independently. Our line of 
business is pumps of all kinds.” 


FroM MANUFACTURERS OF METAL ALLOYS. 

** Weare looking for a youpg man who is a good analytical 
chemist in the metal line ; one whom we can take into our 
employ, and who can grow up with our business. Do you know 
of such a young man, who could be thoroughly recommended as 
to character and ability? If so, we would be pleased to have you 
send us his name and address.” 


FromM MANUFACTURERS OF OFFICE FURNITURE, APPARATUS, &c. 

“We are creating a special department in our business, to be 
known as the engineering department, for the purpose of design- 
ing and constructing special process tools and machines for use 
in our establishment, which we desire to place in charge of a 
bright young mechanical engineer, and would be glad to have 
you give us the name of any. such person with whom you are 
acquainted, and who, in your opinion, will like a position of 
that kind. We would prefer a man who has had considerable ex- 
perience in designing and constructing machines and tools, and, 
above all things, one who has a natural talent for such work.” 


From MANUFACTURERS OF PAPER MACHINERY. 

‘* We feel the need of a man thoroughly trained, not only by 
actual business, but more ally of one highly proficient in 
the theory and practice of foundry and machine-shop work. It 
has seemed to us that your school would educate its students on 
the lines that we are working—i.e., turning out heavy castings in 
the foundry, with the attendant machine-shop work. It would be 
esteemed a favour by us should you send usa list of your graduates, 
of four or five years’ standing, who are connected with manufac- 
turers of paper-making machinery.” 


From A BLowER Company. 

‘*T am in search of one or two technically-trained men who have 
been out of college for a year or two. They must have a strong 
cpg, soengees towards the commercial side of cman] work. 

f you have upon your list any Institute men whom you could 
recommend, I should be very glad to be put in touch with them. 


” 





THE LONDON WATER BILL. 
To THE Eprror OF ENGINEERING. 

Srr,—I avail myself of the columns of ENGINEERING 
as the fittest channel for a communication dealing with 
a purely professional matter, in drawing attention in 
time to the clauses in the London Water Bill now before 
the Joint Committee, in which provision is (to use 
the words in clause 14) “for a sinking fund or sinking 
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ds for the discharge (or red: miivn) within a period of 
yen of the amount of any water stock issued by the 
board in consideration for the undertaking of any Metro- 
politan water company, or in consideration for any deben- 
re debts, &c. _ ‘ : 
a little consideration of the matter is required to 
show that in the case of the acquirement by a munici- 
lity of a water or gas company’s undertaking, no sink- 
ing fund at all is needed to redeem or discharge the 
capital properly invested in the operating works and 
Jant employed in carrying on the business, and which, 
rom the very nature of the operations, are subject to 
constant wear and tear, and to the effects of natural decay, 
and that the contemplated sinking fund will very largely 
and most unnecessarily add to the water rates of the 
Metropolis. : : ie 
What no doubt has led to the insertion of these sinking 
fund clauses in the present Bill has been the usual and 
very necessary requirement for the redemption of any 
expenditure by a municipality upon sanitary or other 
necessary work, which is not, however, as in the case of 
gas or water works, of a revenue-producing character. 
The London Water Works Companies are, however, 
essentially commercial undertakings, and the business 
they have been constantly engaged in for nearly a cen- 
tury, and in some case for much longer periods, is that of 
water carriers and retailers of water for domestic and 
other purposes. In recent times they have been ng 
profitable business in supplying the inhabitants of the 
Metropolis with one of the necessaries of life. The ope- 
rating works and plant employed in the business, as 
already stated, are constantly undergoing repairs and re- 
newals out of the revenues derived from the water 
rates, to maintain them in an efficient condition for 
carrying on the traffic. On the acquirement of these 
commercial undertakings by the Metropolis, the very 
nature of the business will necessitate the operating 
works being constantly maintained in a standard ccn- 
dition of efficiency to continue the operation ; in short, 
the dictum is now well recognised ‘‘ that in all under- 
takings for the conveyance of traffic, whether in water or 
any other commodity, where no time limit is foreseen for 
its cessation, the working expenditure must include the 
cost of the repairs and renewals of the appliances used, 
which in these cases are subject to constant wear and tear.” 
The only justification for the provision of a sinking 
fund would, under these circumstances, be the very im- 
probable assumption that at the end of the specified 
period of 80 years the whole of the operating works, 
plant, and machines would have been allowed to become 
completely worn out and valueless. The serviceable life 
pericds of the various operating works of water companies’ 
undertakings are, of course, well known, and reliable 
means are available for determining the average service- 
able life period of a water works considered as a whole. 
From the reliable data we now have on this subject, it 


may be safely assumed that in order to continue the] & 


present annual oe water supply of 774 thou- 
sand million gallons during the next eighty years, the 
operating works of these London water companies, con- 
sidered as a whole, will have twice to undergo the 
process of gradual but complete renewal ; and the works, 
no doubt greatly enlarged and improved to meet the 
requirements of the increased population, will then be 
fourd to be in as sound and serviceable condition as they 
are at the present time. ; BS 

In such a case it is obvicus that, in addition to con- 
tinuing in poseession of a most valuable property and 
business, the descendants in the third generation of the 
present inhabitants of the Metropolis would, strictly 
speaking, become entitled to the —— of the 80 years 
accumulation of the proposed sinking fund. 

The Eight London Water Companies, 1900. 





| | Raised 
ee Millicn : | per 
‘Gallors | C*Pltal. | acition Net Revenue. 
| Gallons. 
em £ £ cp. cent! £ 
Water supplied. .| 77,5£9.2 + “A ¥ ¥e 
Ordinary stock ..| .. 10,292,€83 132 66 9.73 1,001,854 
Preference stock | 801,466 10.33 4.90 39,261 
Irredeemable de- 
bentures 7 1,705,387 21.98 4.11 | 70,093 
Redeemable de-| | F 
bentures . te 5,585,131, 71.99 3.07 2° 4 60 
|. | $8,884,940 236.95 7.°6 | 1,316,068 
Rough estimate of water stcck.. es - cd | 43 868,924 


Someidea of whattheamountof the proposed sinking fund 
would be may be gathered from the fact that acccording to 
the latest published returns of the eight London water com- 
panies (tae year 1900), the total capital raised amounted 
in round numbers to 18,384,000/., and the total net income 
available for the payment of dividends to 1,316,000/., an 
average return of a little over 7 per cent. on the capital 
raised. Inasmuch as the main feature in this Water 
Bill is its adoption of the recommendation of the recent 
Royal Commission, of which Lord Llandaff was the chair- 
man—viz, that the acquirement of these undertakings 
should be accomplished through the instrumentality of 
the issue by a Water Board of a 3 per cent. water stock 
—some measure is afforded by which roughly to estimate 
what the total amount should be of the water stock the 
Water Board would be able to raise in the market through 
the instrumentality of the total net income of the water 
companies in 1900, already alluded to, backed by the first- 


rate securities the Board would be able to offer of a first 
charge on the water rates of the entire Metropolis. The 
amount of the issue on that basis would, as will be seen 
rom the appended statement, be in round figures 





43,869,0007. of nominal water stock, and the amount of 


the annual sinking fund (at 0.3 per cent.) requisite to 
redeem that amount of water s' in 80 years would be 
136,500/., considerably more than one-tenth of the total 
net income of these London water companies in the 
aggregate ab the present time, and equivalent to 
1/. 15s. 24d. per million gallons of the total quantities of 
water supplied the Metropolis in 1900. The provision in 
the Bill deferring for 20 years the period for the dis- 
charge or redemption of any of the water stock issue in 
no way affects t ———- of the annual instalments 
requisite for the redemption of the total amount of the 
water stock issued in the period of 80 years. 

IT have only to add that the question of a sinking fund 
aroze in connection with the investigations of the Royal 
Commission on the Irish Railways, appointed in 1866 to 
examine and value the railway works, rolling stock, and 
plant of those railways, with a view to their purchase by 
the State. The late Sir John Fowler was chairman, and 
the late Mr. Seymour Clarke a leading member of the 
Commission, and as I was entrusted by the Commission 
with a = deal of the work, I may state that, for the 
reasons I have already alluded to, their decision was that 
there was no necessity for the provision of any sinkivg 
fund for the redemption of the capital required for the 
acquirement of these railways. 

Your obedient servant, 
R. Prick WILLIAMS 

6, Queen Anne’s-gate, Westminster, S.W., 

May 27, 1902. 





THE DRAWING-OFFICE AND MANUFAC. 
TURING COSTS. 
To THE EprTor oF ENGINEERING. 

Srr,—On looking through thie las) month’s ENGINEER- 
ING, I find a letter from a contributor (page 517 ante 
on the above subject, and uphold his views, for 
think myself it is high time something was done to 
bring forward that which chiefly accounts for the 
drawing - offices in England being so much behind 


‘their foreign ccmpetitors in designing, &c., also in 


estimating for contracts. English engineers expect 
their draughtsmen to be able, if needed, to design a 
machine (or articles, such as bridges, &c.), to a given 
cost, and yet they never think of letting them become 
aware of either the time taken in labour, machinery, 
rocesses used, nor the cost of raw material. Now, 
ow is it possible for their draughtsmen to do them 
justice, for they have no data to go on, nct even that of 
time and processes, and what is more no possible means 
of obtaining same, since very few engineers allow their 
draughtsmen to enter the works, preferring to leave the 
manufacturing department entirely to its respective 
foremen. Another obstacle to a draughtsman ming 
efficient is the difficulty regarding catalogues, text-books, 
c. As regards the former, how often is a valuable 
catalogue consigned to the waste-paper basket because the 
commercial office staff do not understand it; and they, 
having had the presumption to know everything, do nob 
care to let others profit by what is of no use to them. Or 
else because it has been forgotten, and not sent up at the 
time of delivery, and the office-boy fears a reprimand for 
not sending it up before. I consider myself that every 
drawing-office should have a departmental number or 
letter, and all correspondence, of anything appertaining 
to machinery, &c., sent direct to this department. The dis- 
advantage of a draughtsman not being aware of what his 
firm’s rivals are doing is certainly a great one; but I do 
not think so serious as the want of reliable up-to-date text- 
books. Nowadays most firms expect their draughtsmen 
to have all necessary data and formu! stored up in their 
headpiece, and look upon text-books as accessories, fit 
for dullards only. Now, I consider it impossible for a 
draughtsman, if he wishes to be A 1, to dispense with 
such aid, for I know from experience that a formula is 
very apt to slip the memory when most needed, and con- 
siderable time wasted in an endeavour to remember it, 
whereas a text-book would save all that. And, again, 
details of different working conditions, &c., cannot 
very well be kept up to date without the reports 
of different experiments, &c., which can only be 
obtained through a text-book. As regards the ques- 
tion of purchase, I think that every drawing-office 
ought to have a library attached, equipped accord- 
ing to its firm’s respective branch of trade. Very often, 
by the present system, when a draughtsman leaves his 
berth, he finds the books he has purchased of little use to 
him in a new appointment; whereas to his successor 
they would be invaluable, and save him hours of wo 
(not counting expense), for besides being all that is 
necessary for his new business they would be up to date. 

Having read your article last week on Messrs. Rowan 
and Co.’s works, I should like to put before my fellow- 
engineers what I consider the organisation of an ged 
date staff should be; and I beg to invite criticism of the 
same, believing that by criticism only can I remedy 
defects, and keep up to the modern standard of efficiency. 

The system I favour is a modification of what I have 
seen in vogue in Germany and the States. I will, first of 
all, deal with the commercial office staff. This depart- 
ment, in my opinion, should be kept entirely to itself, 
its business being to attend to commercial and general 
correspondence only, leaving all costs, &c., eoreney alone; 
in fact, broadly speaking, their business would be to 
ig the books and deal with the manufactured articles 
only. 

Drauwing-Ofice Staf.—This department should under- 
take all estimating, costing, &c., in addition to the busi- 
ness of drafting, and should comprise, besides the clerks, 
&c., necessary for the proper keeping of the books, a 
Se a speed , and a machine-tool expert. 

he superintendent’s duties would be to keep in order 





the staff generally, overlook the costing, &c., and in con- 
junction with his employers fix the margin of profit ; for 

ry og omg himself up to date in the prices of his firm’s 
goods he would be more able to judge the amount of 
profit an article would stand. p 

This man should have bad both a commercial and an 
engineering experience, both practical and theoretical. 

S 38.—This person’s duties would be to see that 
each foreman and pare Teg kept his machines in 
proper condition and working to their full output ; to fix 
the rate of both wage and piecework ; to fix the order of 
machining and fitting, with the tools and processes to be 
used, also the speed they are to be run at. ? 

This man should, by preference, be a practical tool- 
maker, with both English and foreign experience, well up 
in labour-saving and organising. He should be a strict 
disciplinarian. And a 

Machine Tool Expert, whose duties would be to 
design tools, jigs, and labour-saving devices generally. 
To take charge of the experimental and tool-shops (the 
experimental shop I advocate, for I think itis invaluable, 
in order to test the capacity, &c., of any machine 
designed, and also to find out what customers chiefly 
demand before going to greater expenses). ; 

This man should work as far as possible in conjunction 
with the speed boss, and should be a skilled draughts- 
=< and one who has made a speciality of machine- tool 
work. 

Works.—We now turn to the works department, but 
Ido not think I can say much regarding this, because 
systems must vary according to the class of work under- 
taken, so T will content myeelf by saying that I favour 
the system I saw during my recent visit to Brussels. The 
system was to make one man responsible, and make an 
ordi workman do the work of a department foreman, 
by dividing the workmen to be controlled into gangs, and 

sing one of them in the position of charge-hand, and, 
if a large works, a foreman over every ten or so ch 
hands: holding each charge - hand responsible for the 
quality of his gang’s work, and the foremen to keep their 
eyes open generally, and to see that they keep their 
gangs fully occupied. 

This system would make the speed boss’s work very 
simple, even with a large number of hands; and by a 
judicious premium system he could encourage each gang 
to work its best, and he also could have the advantage of 
having each ave eae according to his branch. 

Accessories to Departments’ Office Staf.—I cannot very 
well state what adjuncts to an office are necessary, as they 
must vary according to the nature of the business ; but I 
may say that I consider the prejud ce against tables, &c., 
wholly unfounded, for even admitting that they are 
sometimes incorrect, they are a great aid to lessen office 
expenses, and even a clerk is not infallible. 

Drawing Ofice.—The first and most important adjunct, 
in my opinion, is a -stocked library of text-books ; 
secondly, a classified library of catalogues; and, thirdly, 
an indexed series of books, made out to give, on every- 
thing made, the time taken (fitting and machining sepa- 
rate), processes used and their order (including tools, &c., 
used), ccst of material, and the selling figure. These 
books should be open for inspection by any member of 
the staff who can show a need for same. 

Works.—This is another department in which it is im- 

ible to give anything approaching a list of accessories; 

ut I may say that I believe in a liberal supply of auto- 

matic and semi-automatic machinery, jigs, &c., with the 
use of limit gauges. 

Some persons may think that this system would prove 
more expensive, but I fail to see it, for the superintendent 
would take the place of the chief draughteman, the speed 
boss the place of the works manager, and the expert the 
place of the foreman toolmaker. 

As ds the division of labour, I think the system of 
charge- hands would be cheaper, since it does away with 
departmental foremen ; and a charge-hand could got 
for, say, 4d. per hour extra, while 1d. per hour would 
satisfy the foremen. The extra indexing. filing, &c., 
necessary in the drawing-office could be all done by a 
junior clerk and a boy; their salaries would yo be 
— while considering, owing to the increased facilities 
resulting. 

While asking for criticisms on the above system, I beg 
to ask if any could give me a system that would encourage 
the rest of a staff. We have heard ro much lately about 
premium systems for the men, but I think something is 
needed for the rest of a staff. The only system I have 
seen was one for the draughtsmen at a motor works in 
Paris (Peugeot’s, I believe), and their rule was to give a 
tool-designer an interest in the labour saved by his 


TY | devices, by capitalising it according to a fixed scale, in 


addition to his salary. 
Trusting this will provoke reply, 
I remain, &c . 
Cuas. Bappetey, Consulting Engineer, 
Birmingham. 
P.S.—In regard to negative slip, are correspondents 
considering the resistance of propellers ? 





Ruopestan Rartways.—The report has been issued of 
the Rhodesia Railways Trust, of which Mr. Cecil Rhodes 
was chairman. This trust was formed in June, 1899, for 
the F aay mg of amalgamating the interests of the share- 
holders in the Rhodesia Railway, Limited, whose line 
runs from Vryburg in British Bechuanaland, Cape Colony, 
to Buluwayo, a distance of 586 miles, with those of the 
shareholders in the hon Railway Company, 
Limited, whose line runs from Umtali to Salisbury, a 
distance of 170 miles. A —— junction of these two 
lines by an extension from Buluwayo to Salisbury, which is 
now ——- completion, made this fusion of interests 
desira J 
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WATER-TUBE BOILER FOR LOCOMOTIVES. 
CONSTRUCTED FROM THE DESIGNS OF MR. DUGALD DRUMMOND, LOCOMOTIVE SUPERINTENDENT, L. AND S. W. RAILWAY. 








We give on the present page, and on page 716, 
three eapesg which illustrate a new type of loco- 
motive boiler, recently constructed by Mr. Dugald 
Drummond, the locomotive superintendent of the 
London and South-Western Railway. Fig. 1 is an 
exterior view of the boiler ; Fig. 2 shows the tubes, 
front plate, and inner firebox, and Fig. 3 the flue 
or inner cylindrical shell, with transverse water 
tubes, and also the inner firebox, with holes for cross 
water tubes in the furnace. The engine to which this 
boiler has been fitted has been for some months in 
regular service on the line, drawing express trains. 
As will be gathered from our illustrations, the boiler 
is of the locomotive type, with modifications. There 
is, it will be seen, an outer cylindrical shell of the 
form usual for locomotive boilers; in fact, the ex- 
terior view of the engine is similar to that of ordi- 
nary fire-tube locomotives. The firebox also is of 
the ordinary type, excepting that it has incorporated 
in its design a certain number of water tubes 
above the furnace. These tubes pass from side to 
side, and join the spaces between the inner and the 
outer firebox. In place, however, of the ordinary 
tube-plates and the nest of fire tubes, to convey the 
products of combustion from the furnace to the smoke- 
box, there is a cylindrical flue of 2 ft. 9 in. in diameter. 
This part of the boiler is therefore similar to the old 
Cornish design of boiler. There are, however, a 
number of cross tubes placed a‘ a sufficient inclination 
to insure circulation. These connect the two sides of 
the space between the outer shell and inner flue, and 
are therefore water tubes. 

The following are the leading particulars of this 
boiler : 

as ge over all, excluding smoke- 
x wf 


whe se atk a 16 ft. 10 in. 

Diameter of outer shell cel as, + Sige, 
Diameter of flue ~~ am “ae Ye Bt 
Number of water-tubes in firebox ... 40 
Number of water-tubes in flue 215 
Grate area we sap ‘in «» 20.3 8q. ft. 
Heating surface in firebox, excluding 

Water-tubes ... ‘ek seh as ee a 








Fic, 1. 


Heating surface of water-tubes and 


firebox and flue-tubes . 527 aq. fo. 
Heating surface of flue A dese as 
Total heating surface ... . 736 a 


There are, it should be stated, a few fire-tubes 
running parallel with the flue, and connecting the 
front and back ends of the barrel of the boiler. These 
are plainly shown in Fig. 2, and are more of the 
nature of stays, but they are also, to a centain ex- 
tent, fire-tubes, as they connect the furnace with 
the smoke - box, of course passing through the 
water space. It is not anticipated, however, that 
any large volume of the furnace gases will pass 
through them, as the products of combustion will 
naturally take the easier — through the flue 
and among the water-tubes. The total heating surface, 
however, is 736 square feet. The evaporative power 
of this boiler has been found to be fully equal to the 
boilers of engines of the same class, doing the same 
work, and fitted with boilers with fire-tubes, and 
having a heating surface of no less than 1291.6 square 
feet. The record is certainly a remarkable one. 

The difficulty of getting additional heating surface 
in order to generate steam for the heavier trains that 
are more and more coming into vogue is well known to 
engineers. There is a natural limit to the size of fire- 
boxes, and to the increase of diameter in barrels ; 
whilst longitudinal extension with regard to fire-tubes 
becomes of less and less value as the tubes grow longer. 
It is largely to meet this difficulty that Mr. Drum- 
mond has designed the present boiler. Gases from the 
furnace, still at high temperature, pass into the flue, 
and are well mixed together without being immediately 
reduced below the point of combustion. The bafiling 
of the current gives a better chance of complete com- 
bustion, and the resulting products are delivered into 
the smoke-box after having most effectually parted 
with their heat to the water in the boiler. As already 
stated, the locomotive fitted with a boiler built on this 
principle has been in use for some time, doing regular 
work on the line. It has, we understand, given very 


good results; although it is possible that in future ! 








boilers of the same type some modifications in regard 
to dimensions may be introduced. The present boiler 
was entirely experimental, and without the help of data 
obtained from practical work it was hardly to be ex- 
pected that the best proportions could have been hit 
upon at first trial. It may be said, however, that Mr. 
Drummond has succeeded very well in estimating the 
conditions to be met, as is proved by the running of 
the engine. 

We recently had an opportunity, by courtesy of 
Mr. Drummond, of making a run on this engine. The 
train was the 11.20 out from Waterloo, arriving at 
Salisbury at 2,.38—the ordinary West Country express. 
The distance was 84 miles. On the return trip the 
train started at 4.18, and arrived at Waterloo at 7.2. 
On neither occasion was the train a heavy one, con- 
sisting only of eleven coaches in the first instance and 
thirteen on the return journey. There is very little 
to record of the run: the locomotive worked ex- 
cellently, and nothing unusual was to be observed. 
There was no indication of priming of the boiler. The 
coal consumed was 28.8 lb. per mile, and there were 
38 lb. of ashes in the smoke-box. The latter, we 
believe, is considerably over the usual quantity, though 
what was the reason of the excess we are not aware. 
Since we made our run, Mr. Drummond has put a brick 
arch to the smoke-box end of the boiler, with im- 
proved results. We have seen the record of a run 
with this engine from Nine Elms to Alton, which was 
made after the brick arch had been added. The coal 
consumed was 30 cwt., and the driver's report was that 
** The engine steamed eee Ng on the duty per- 
formed with the coal supplied. There was no disturb- 
ance of the fire, and it was not necessary to remove 
any ashes on finishing duty. Coal consumed, 30 cwt. 
This would give an average of 29.4 Ib. per mile, while 
the average for other engines on this duty is 36.5 lb. 
per mile. 

It remains to notice another feature which Mr. 
Drummond has recently introduced on his locomotives. 
This is a spark-preventing apparatus, which we illus- 
trate in Figs. 4, 5, and 6 on page 713. We have, 
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SPARK PREVENTER FOR LOCOMOTIVES. 
DESIGNED BY MR. DUGALD DRUMMOND, LOCOMOTIVE SUPERINTENDENT, L.S.W.R. 
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Fig. 5. 
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(7342) 7, 
through the kindness of Mr. Drummond, had an oppor- | its success. Our illustrations give a very good idea of 


tunity of making several runs on engines fitted with the construction. As will be seen, the exhaust blast- 
this apparatus, and can bear pereonal testimony to | pipe, in place of leading direct from the smoke-box, 











is enclosed, passing into an extension of the chimney 
which hangs downwards in thesmokebox. At the sides 
of this chimney extension are two slotted holes; that is 
to say, the sides of the pipeforming the hanging chimney 
extension are cut away. These slotted holes lead into 
what may be describedas a chamber formed by two fixed 
wings, which, as will be seen by our illustration, are 
of fan-like shape. As an extension of these chambers 
there are two movable wings, which swivel on a pin, 
so that they can be folded up over the fixed wings 
when required. The object of making the two latter 
wings movable is in order that the tubes may be 
accessible for cleaning. Otherwise, the chamber lead 
ing into the extension of the chimney might be made 
in one piece and fixed. The course of the furnace 
gases from the smoke-box is through the end of the 
movable winged chambers, through the fixed wing- 
chambers, then into the slotted holes, and so up the 
chimney. The blast-nozzle, it will be seen, is above 
the level of the boiler shell, and extends a few inches 
into the chimney proper. The effect of the arrange- 
ment is to equalise the draught through all the tu 

of the boiler. This naturally leads to a smaller 
quantity of cinders or sparking material being drawn 
from the firebox through the tubes ; and there is no 
excessive rush of heated gases through any one 
section of the tubes. Moreover, if any sparks are 
brought through, they are deposited and remain in 
the smoke-box. 

More recently Mr. Drummond has introduced a new 
design of spark-preventer and fuel-economiser, which 
is a modification of the original plan, and has been 
found to be a preferable arrangement. It is illus- 
trated in Figs. 7, 8, and 9 annexed. As will be 
seen, the device is now fitted to the bolts that hold 
the cap of the exhaust pipe, and is not fixed to the 
chimney. The details we give of performance refer, 
however, to the earlier design. 

The first trip we made on the engine fitted with 
this non-sparking arrangement was with the 1 o’clock 
express from Waterloo to Salisbury. ._The maximum 
gradient on this run was 1 in 165, which occurs after 
passing Andover Junction, just before Grately. The 
coal consumed was 37 cwt., and there were 33 lb. of 
ashes in the smoke-box. The average coal burnt was 
21.4 1b. per mile: the average of other engines work- 
ing on this section of line, with the same trains, being 
30 lb. per mile. This gives 5.9 lb. in favour of the 
engine on this trip ; an economy attributed entirely to 
the spark-preventing apparatus, ‘the engine in other 
respects being similar to others on the same service, 
The run was made against a strong head wind, and we 
noticed no indication of sparking at all. 

We made another run, about a month later, on 
another engine fitted with the non-sparking arrange- 
ment, and over the same length of line. The engine 
in question had the cross firebox tubes fitted. It was 
one of the ordinary four-wheel coupled bogie- ger 
engines of the London and South-Western Railway. 
The grate area was 24 square feet, the heating surface 
of the boiler tubes 1187 square feet, and the heating 


surface of the firebox cross tubes (water tubes) 165. 


square feet. The firebox heating surface was 148 square 
feet. The total heating surface was therefore 1500 
square feet. The working pressure was 175 lb. per 
square inch. The total weight of this engine in 
working order was 50 tons 8 cwt., and of the tender 
40 tons 14cwt. The cylinders are 18} in. in diameter, 
with a 28 ft. 6 in. stroke. The return journey from 
Salisbury was started at 6.25, the train being the ordi- 
nary express. 

As this run was at the end of October, it was quite 
dark when the home journey was commenced, and 
there was ample opportunity for seeing any sparks 
that might have been emitted from the funnel. Careful 
observation over the whole trip convinced us that 
there was no sparking whatever. The steepest ascend- 
ing gradient on this run was 1 in 140, The coal con- 
sumed averaged 22.8 lb. per mile. The average of 
yroed =" of engines on such duty is 29 Ib. per mile. 
Good Welsh coal was burnt. Another run, made on an 
engine fitted with the spark-preventer, we undertook 
in order to test the efficiency of the device upon goods 
traffic. The journey was from Nine Elms to Alton. 
The train was not a heavy one, but we had an oppor- 
tunity of testing the spark- preventer somewhat 
severely, The engine was thrown into full gear whilst 
passing through a tunnel, so that good opportunity 
was afforded of seeing any sparks that might be 
emitted. The result was eminently satisfactory, so 
far as sparking was concerned (though there was some 
lifting of the water), for though there were two or 
three very small light sparks to be seen, there was 
nothing that could cause damage; certainly there 
was nothing like the large cinders that one would have 
expected to see thrown out of the chimney under 
ordinary circumstances. 

We are able to give ome eee particulars of 
express engines on the South-Western line, as 
upon this arrangement of spark-preventer, which may 
also be called a fuel-economiser, An express engine 
fitted with a spark-preventer, over a distance of 1196 
miles, consumed 27.4 1b. of coal per mile, The average 
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for engines doing the same work, and not fitted with 
a spark-preventer, has been found to be 32.6 lb. per 
mile. This gives an average saving due to the spark- 
preventer of 5.2 lb. per mile. This engine had no 
cross water-tubses; but on another express engine, 
fitted with the cro3s water-tubes, the consumption 
was found to be 23.1 1b. per mile over a distance of 
just over 1000 miles. The average for the engines of 
this class, doing the same work, and having cross 
water-tubes in the firebox, but no spark-preventers, 
is 30.2 lb. per mile. This gives an advantage to the 
spark-preventer of just over 7 lb. of fuel saved per 
mile. In another express engine, also with water- 
tubes and the spark-preventer, the average consump- 
tion for 3710 ies was 24.31b. per mile. The average 
of similar engines doing the same work, but not fitted 
with the spark-preventer, is 29.4 lb. per mile, a saving 
of 5.1 1b. per mile for the spark-preventer. These are 
express engines. 

e have next an example of mixed traffic. Oa a 
run of 3235 miles, one engine, having the spark-pre- 
venter but no cross tubes, burnt on an average 27.1 lb. 
of coal per mile ; the average of similar engines, doing 
the same work, is 35.1 lb. per mile: an mente ds of 
8 lb. for the spark-preventer. We have been also 
furnished with two instances of goods engines. The 
first ran 2516 miles, burning 27.6 lb. per mile with the 
spark-preventer; without it the average on similar 
engines doing the same work was 35.8 lb. per mile; a 
gain of 8.2 for the spark-preventer. In the next 
example, on a run of 2250 miles, the spark-preventer 
gave a gain of no less than 9 lb. per mile over the average 
consumption of engines without spark-preventers. 

These are very remarkable figures, obtained from the 
regular daily records of working. Taking all cases, it 
will be seen that the average gain due to the use of the 
spark-preventer is 7.1 lb. of coal per mile. The dis- 
tances run are considerable asa total. The figures fairly 
represent the conditions, no steps having been taken to 
unduly favour the engines fitted with spark-preventers. 
If, however, 2 lb. per mile be deducted from the 
average of 7 lb., there remains a net record of 5 1b. of 
coal saved per mile, due to the application of this 
simple and inexpensive apparatus. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was observed 
as Victoria Day, and consequently it was a holiday in the 
iron market. On the following day a fair amount of 
business was done, and the tone was firm on the prospects 
of peace being establi in South Africa at an early 
date. Cleveland gained 24d. per ton, hematite iron 3d., 
and Scotch 4d. The settlement prices were: Scotch, 
533. 9d, ; eveland, 493. 3d.; and hematite iron, 
593. 10}d. per ton. About 14,000 tons changed hands 
during the day. The peace prospects, and strong 
American advices, exerted a favourable influence on 
the ee market in the forenoon, and prices had a 
fair advance. Only a comparatively small amount of 
business was done, however—about 6000 tons. Scotch 
iron rose 4d. and Cleveland 34d. per ton. Very little 
business was done in the afternoon, and ager had a set- 
back. Only 1000 tons changed hands, and Scotch 
finished only 1d. per ton up on the day, and Cleve- 
land 24d. per ton; and the settlement prices were: 
54s. 1}d., 493. 6d, and 603. per ton. A moderate 
amount of business was done on Tuesday forenoon, 
about 7000 tons—6000 tons of Cleveland and 1000 
tons of Scotch—changing hands. Prices had a slight 
set-back, to the extent of 1d. per ton each in Scotch 
and in Oleveland. At the afternoon meeting of the 
‘*ring” only 2500 tons were disposed of, but the tone 
was firm; and the settlement prices were: 533. 104d., 
49s, 44d., and 593. 74d. per ton. The market was 
quied this forenoon, only about 3000 tons being disposed 
of. Scotch warrants were ld. per ton easier at 533. 9d. 
per ton cash. Business was again restricted in the 
afternoon to about 5000 tons, but only Cleveland was 
dealt in, and closed 3d. per ton down on the day at 
493, 4d. per ton. The settlament prices were: 53s. 9d., 
49s. 6d., and 6593. 74d. per ton. The following are 
the quotations for makers’ No. 1 brands: Clyde: 
66s. ; Gartsherrie and Calder, 663. 6d. ; Lensioae, 
703.; Summerlee and Ooltness, 70s. 6d.—the foregoing all 
— at Glasgow ; Glengarnock (shipped at Ardrossan), 
66s. 6d. ; Shotts aCe ab a 70s. ; Carron (shipped 
at Grangemouth), per ton. The tendency of prices 
has been almost steadily upwards, but without any 
t volume of business transpiring. Inquiries for 
tch pig iron are said to be gee Biggs the 
States, which is a very likely effect of their labour 
troubles. A few sales have certainly been made lately, 
and others are pending. Reports from the Continent 
show not a shade of improvement, and it is now quite 
certain that the usual export demand of pig iron to 
Germany is going to be of the most meagre description. 
How Middlesbrough — are maintaining themselves 
in face of the loss of such a market is somewhat of a 
puzzle, and with Dominion iron and Russian iron being 
constantly for sale in Scotland, appearances 


point to a partial loss of the Scotch market also. Such a 
ey See be a serious matter for Middlesbrough, 
but meanw the paucity of stock in the district pre- 
vents people from realising the actual condition of 
affairs, or 1t may be hope of an overwhelming American 
demand still lurks in the situation and induces holders to 
believe in further advances. Home reports, as @ rule, 





are duller, but makers’ prices are unaltered. There are 
at present 85 furnaces in blast in Scotland, against 86 at 
the same time last year. Thestock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 52,679 
tons yesterday afternoon, as compared with 52,724 tons 
yesterday week, thus showing a reduction amounting to 
45 tons for the past week. 


Finished Iron and Steel.—The steel market this week is 
without any new feature, and the same may generally be 
said of the finished iron market. The United States and 
Canada still continue to buy largely, while the home de- 
mand remains quiet. Prices are nominally unchanged, 
but here and there makers bave shown a willingness to 
give way a little in order to do a lot of business and keep 
their furnaces and mills at work. 


Sulphate of Ammonia.—The market for sulphate con- 
tinues very firm. The shipments reported for last week 
amounted to 1644 tons, making the total to date for this 
year to amount to 69,343 tons, being an increase of 10,859 
tons over the a in the corresponding portion of 
last year. The shipments at Leith last week reached a 
big total—1003 tons. 


Pneumatic ey mae Tools for the Clyde.—Messrs. John 
Macdonald and Sons, Glasgow, agents for the Chicago 
Pneumatic Tool Company, have arranged, in conjunction 
with the Clyde Shipbuilders’ Association, for a six weeks’ 
trial of American pneumatic tools of all kinds in the ship- 
yard of Messrs. Scott and Co, Greenock. Three Ameri- 
can workmen were to arrive in this city yesterday, and, 
along with three of Messrs. Macdonald’s men, were to 
begin work to-day on an 8000-ton vessel in course of 
construction in Messrs. Scott’s yard. The tools were 
to be those that were used lately on the American liner 
Zeeland at Southampton, and later on the Cunard 
steamer Etruria at Liverpool, and all kinds of work will 


be done—shell-riveting, deck-riveting, caulking, chip-| R 


ping, boring, and reaming—so that all the classes of 
He will be experimented with. All the leading British 
ship-builders have been invited to see the work as it is 
being carried on. The majority have intimated their 
acceptance of the invitation, and they will visit the yard 
in small numbers in the course of the next six weeks. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Companies.—The annual meeting of the share- 
holders in the Pane Iron and Steel Company, 
Limited, was held at Sheffield on Monday, Lieut.-Ccl. 
C. J. Stoddart presiding. The report was adopted, on 
the motion of the chairman, seconded by Mr. Douglas 
Vickers, and a dividend for the year ending March 31 of 
1s. 3d. per share, free of income-tax, was declared. The 
retiring directors, Messrs. C. J. Stoddart and Douglas 
Vickers, were re-elected.—The report of the directors of 
William Cooke and Co., Limited, Tinsley Steel, Iron, and 
Wire-Rope Works, shows the result of the year’s working 
to be a profit of 95437. 43. 9d., making, with the balance 
of 15241. 3s. brought forward, a total of 11,067/. 7s. 9d. 
The directors had paid the dividend on the cumulative 
preference shares for the year, and an interim dividend 
of 24 yer cent. on the ordinary shares, and recommended 
the payment of a further dividend on the ordinary shares 
of 5 per cent. (making 74 per cent. for the year), that 
1000/7. be transferred to reserve fund, and that 1842/. 7s. 9d. 
be carried forward to next year’s account. 


The Affairs of the Neepsend Rolling Mills Company, 
Limited.—On Monday a meeting was held at the Cutlers’ 
Hall, Sheffield, of the debenture holders, creditors, and 
others interested in the Neepsend Rolling Mills ong 
Limited. which is going into voluntar a. Pr. 
Jarvis Barber (liquidator) and Mr. William bom (re- 
ceiver on behalf of the debenture holders) attended. A 
ae was made on the position of affairs, but it was de- 
ci 


ed by the liquidator that no statement should be made 
public at present. 
Doncaster Corporation Tramways.—On Tuesday the in- 


spection of the Doncaster Corporation Electric Tramways 
was made by Major Druitt, R.E., and Mr. Trotter, who 
were accompanied on the trial run in the cars by the 
various contractors who have been engaged in the con- 
struction of the line. A successful run was made, and 
the inspectors considered the system satisfactory. The 


lines opened are 3 miles 1 furlong and 5 chains in length. | yy, 


The estimated cost of the undertaking is 77,500/. 


South Yorkshire Coal Trade.—Though there is no great 
change to record in the condition of the coal trade of the 
district, the position in the Sheffield district has im- 
proved, in consequence of the big works having com- 
menced to lay in stocks in preparation for the Govern- 
ment contracts. The shipping market has been streng- 
thened by the cones to navigation of the Upper Baltic 
ports, and it is expected some of the large collieries will now 
increase the already enormous tonnage they despatch to 
Hull. Contract supplies are being booked at 83. 9d. to 9s. 
per ton, and in the open market business is being trans- 
acted at 93. 3d. to 93. 6d. per ton at the pits. The arrival of 
warm weather has quickly damped business in household 
fuel, and it is only the best quality that now finds a 
ready market. Inferior sorts slowly, and by taking 
large lots substantial reductions in prices can be secured. 
Good silkstone coal is quoted at 133. to 13s. 6d. per ton, 
with secondary sorts at 1s. 6d. per ton less, and best 
Barnsley softs are listed at 11s. 9d. to 12s. per ton, and 
seconds at 10s. 3d. to 10s. 6d. as ton. The demand for 
coke is steady, and prices in the open market show signs 
of stiffening. 

Iron and Steel.—So far no further reports are to hand 
of the armour contracts, but orders are expected in the 





course of the week for some 2000 tons. A number of the 
old hands have been re-engaged at the large Brightside 
works in expectation of a renewal of activity. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market was 

retty well attended, and a cheerful tone prevailed ; but 

usiness transactions were on by no means a large scale, 
Inquiries, however, were reported to be better |than for 
some time past, and quotations for Cleveland iron were 
advanced. At the wae Bod the market No. 3 g.m.b. 
Cleveland pig iron changed hands at 49s. for prompt f.0.b. 
delivery, and that price was generally named; but as 
the day wore on sellers became less inclined to dispose of 
the ruling quality at that figure, and by the close it was 
not easy to purchase below 493. 3d. No. 1 was steady at 
50s. 6d. The lower qualities of Cleveland iron were said 
to be none too plentiful, and they were firm in price. 
No. 4 foundry was put at 483. 6d. ; grey forge, 48s. ; 
mottled, 47s. 6d. ; and white, 473. Some Eeisaes leedanted 
to pay these rates, but sellers, as a rule, adhered firmly to 
them. East-Coast hematite pig was in = request, 
and though producers were prepared to at a good 
deal less than the rates ruling in other districts, they 
experienced considerable difficulty in obtaining orders. 
Nos. 1, 2, and 3 were offered at 57s. for early delivery, 
No. 1 at 57s., and No. 4 forge at 55s. Rubio ore was 
quiet but steady at about 15s. 3d. ex-ship Tees. To-day 
there was practically no change in the market. 


Wages in the Manufactured Iron Trade.—Mr. Water- 
house’s report to the Board of Conciliation and Arbitra- 
tion for the manufactured iron and steel trades of the 
North of England, issued by the secretaries, Messrs. J. 
. Winpenny and Jas. Cox, shows that, in accordance 
with the sliding scale arrangement, the wages for June 
and July will be the same as prevailed during the pre- 
ceding two months. The average net selling price per 
ton for manufactured iron during the two months ending 
April 30 was 6/. 33. 9d., as against 6/. 5s. 2.23d. in the 
preceding two months. The sales during the past two 
months were: Rails, 285 tons, average price, 5/. 93. 1.47d.; 
plates, 2184 tons, 6/7. 83. 11.14d.; bars, 9430 tons, 
61. 33. 7.87d.; angles, 1997 tons, 62. 03. 8.17d. 


Manufactured Iron and Steel.—The manufactured iron 
and steel branches present few new features, bub it is 
encouraging to notice that what alterations have recently 
occurred, are for the better. At nearly all the establish- 
ments a large amount of work is being turned out, and 
several firms have a good few orders on hand, but in 
some departments new contracts are not easily secured. 
Quotations all round are firm, and bar producers have 
put up their rates by 5s. per ton, which is the first 
rise for nearly a year. Common iron bars are now 6/. 5s. ; 
best bars, 6/. 153.; iron ship-plates and ship-angles, each 
61. 23. 6d. ; steel ship-plates, 5J. 153.; and steel ship- 
angles, 5/. 12s. 6d.—all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails are rather 
stiff at 57. 103. net at works. 


Coal and Coke.—F uel is not much altered. As is always 
the case at this time of year gas-coal is quiet and plenti- 
ful, and quotations range from 8s. 6d. to 9s. 3d. f.o.b. 
according to quality. ere is an abundance of bunker 
coal, and for unscreened kinds as low as 8s. 44d. f.o.b. 
has been taken, but up to 8s. 9d. is also said to have 
been realised for good qualities. Coke is steady, with a 
slightly improved demand, and average blast-furnace 
kinds are 15s. 3d. delivered here. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The market for steam coal has been firm and 
buoyant, and some important contracts are stated to be 
in course of negotiation. The best steam coal has made 
153. 6d. to 16s. per ton, while secondary qualities have 
been quoted at 14s. 9d. to 15s. 3d. perton. Household 
coal has also been rendered dull by finer weather, and 
tices have shown a tendency to drop. No. 3 Rhondda 
ae has made 14s. 6d. per ton. regards iron ore, 
the best rubio has been quoted at 14s, 3d. to 14s. 6d. per 

ton, while Tafna has e 153. to J5s. 6d. per ton. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol City Council has age a tender of 

essrs. Siemens Brothers and Co., Limited, for the 
supply of a turbo-generator to the Temple Back Works. 
The Bremer arc lamp is to be tested in comparison with 
the present arc lamp on one side of the thoroughfare from 
Denmark-street to the top of Park-street. Short exten- 
sions of the mains are to be made in Victoria-street, 
—_— Prince’s Buildings, and Grove-road (Red- 


Swansea Corporate Finance.—The corporate expendi- 
ture of Swansea for 1902-3 is estimated at 128,262/., as 
compared with 121,193/. in 1901-2, 113,392/. in 1900-1, 
108,5362. in 1899-1900, 108,382/. in 1898-9, 108,513/. in 
1897-8, 104,012/. in 1896-7, 96,4132. in 1895-6, 101,7892. in 
1894-5, and 99,0167. in 1893-4. Ib will be seen that Swan- 
sea ——— expenditure has considerably increased 
during the last ten years. 

Gloucester Tramways.—A special meeting of the Glou- 
cester City Council was held at the Guildhall on Friday, 
to consider a proposition of the tramways committee that 
an application should be made for an order authorising 
the construction of light railways in the city and over 
certain country roads. The mayor, in moving a resolu- 
tion in favour of spplying for an order, said the air had 
been cleared during the last week by discussions which 
had taken place among a of various parishes 
concerned, and he thought it significant that in each of 
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these parishes resolutions had been unanimously passed 
in favour of the corporation scheme. After some debate, 
the motion was agreed to, with one dissentient and two 
neutrals. 

The ‘‘ Leviathan.”—The Leviathan, cruiser, anchored 
at Spithead on Monday night on the conclusion of her 
steam trials. On the 13th and 14th inst. she ran her 
30-hours’ trial at one-fifth power. She drew 26 fb. 1 in. 
forward and 26 ft. 6 in. aft., and had 200 Ib. of steam in 
her boilers. The vacuum was 26 in. starboard, and 25 in. 

ort ; and the revolutions were 70.6 and 70.9 respectively, 
the collective indicated horse-power being 6372. Her speed 
was 15.238 knot:, and her coal consumption 1.76 lb. 
per horse-power per hour. On the 15th and 16th inst. 
the Leviathan ran her 30-hours’ trial at four-fifths 
her power, when she drew 26 ft. 24 in. forward and 
26 ft. 3 in. aft, and had 245 lb. of steam in her 
boilers. The vacuum was 26 in. starboard and port, and 
the revolutions 107.3 and 107 respectively. The indicated 
hors3- power was 11,584 starboard and 11,298 port, making 
a total of 22882. There was no air pressure, and the 
speed was 21.96 knots, with a coal consumption of 1.75 Ib. 
per horse-power per hour. At the eight hours’ full- 
power trial she drew 26 ft. 2 in. forward and 26 ft. 2} in. 
aft, and she had 280 1b. of steam in her boilers, the 
vacuum being 25.6in. starboard and 25.5in. port. The 
revolutions were 121.2 starboard and 120.8 port, and the 
indicated horse-power 15,829 starboard and 15,374 port, 
making a total of 31,203, with a mean air pressure of 
.35in, The speed was 23.23 knots, and the coal consump- 
tion 1.94 1b. per horse-power per hour. 


The ‘‘ Encounter.”—The conning tower of the cruiser 
Encounter, which will be launched at Devonport, June 18, 
has arrived from the works of Messrs. Beardmore and Co., 
Glasgow. 

The ‘‘ Bedford.” —Before the cruiser Bedford, now ab 
Devonport, can be ready for commissioning the dockyard 
staff will expend 20,5002. on her, and of this sum 13,000/. 
will b3 paid in wages to workmen. The contractors will 
expend at least another 25,0007. on her before she com- 
pletes her steam trials, and it is estimated that the total 
cost of the vessel by the time ske is ready for sea will be 
712,000/., of which the guns will absorb 29,300/. 


The Electric Light at Cardiff.—Mr. A. Ellis, the corpo- 
ration electrical engineeer, reports that during the last 
month the electricity generated showed an increase of 32 
per cent. on the same month last year, and the revenue 
an increase of 30 per cent. Permission has been given to 
extend the mains along Tudor-road to the car dépot at 
Clare-street. 


Pembroke Dock.—A number of workmen from Swindon 
are at present engaged near the Great Western Railway 
station, Pembroke dock, in making a new turntable 
capable of dealing with the largest engines in use on the 
Great Western system. When the turntableis completed, 
it is the intention of the company to run mails direct to 
Pembroke Dock, where Messrs. Robinson, of Cardiff, are 
now completing a new station. 





Pumpinc Encing at HitcHiIn Water Works.— 
Erratum: We regret that in our description of the above 
plant on page 572 of our issue of May 2 the initials of the 
consulting engineer were incorrectly given. The name 
should read Mr. W. R. Phillips, The Lancrets, Luton. 


Prrsonat.—We are informed by Mr. J. B. C. Ker- 
shaw, F.I.C., that he has removed to the West Lanca- 
shire Laboratory, Waterloo, Liverpool, where he under- 
takes chemical work, especially that relating to analyses 
of water fuel, fuel gases, and products of combustion.— 
Mr. David Robertson, B.Sc., Lecturer in Electrical 
a at the Bradford Municipal Technical College, 
and; formerly assistant lecturer at the Glasgow and West 
of Scotland Technical College, has been elected to the 
vacant Chair of Electrical Engineering in the Merchant 
Venturers’ Technical College. — Mr. T. W. Ward, of 
Fitzalan Chambers, Sheffield, announces that he has 
opened an office at 18, Billiter.street, E.C. 





Lrgeps CorroraTIon TRAMWAYS.—The working of the 
Leeds Corporation tramways in the financial year ending 
March 31, 1902, was attended with very satisfactory 
results, the receipts from all sources for the year having 
been 224,294/., as compared with 183,200/. in 1900-1. The 
working expenses in 1901-2 were 143,150/., as compared 
with 121,4032. in 1900-1; leaving a rough profit of 81,144/. 
in 1901-2, as compared with 61,7977. in 1900-1.. After 
interest and sinking fund charges had been provided for, 
the surplus for 1901-2 stood at 48,2417., as compared with 
31,0582. in 1900-1. The receipts of the tramways properly 
so-called in 1901-2 were 221,308/., this total being made up 
as follows: Electric traction lines, 195,883/. ; horse trac- 
tion lines, 43317. ; and steam traction lines, 21,0952. The 
corresponding tramway receipts, properly so-called, in 
1900-1 were 180,6067., made up as follows: Electric trac- 
tion lines, 133,450/. ; horse traction lines, 26,371/.; and 
steam traction lines, 20,786. The cost of electric traction 
in 1901-2 was 92,7207., as compared with 52,615/. in 1900-1 ; 
of horse traction 6720/ , as compared with 31,959/.; and of 
Steam traction 17,6847, as compared with 16,4297. The 
co3t of electric traction was 6.63d. per car-mile run in 
1901-2, as compared with 6.49d. in 1900-1. The cost of 
steam traction was 10.41d. per car-mile run in 1901.2, as 
compared with 11.05d. in 1900-1, and of horse-traction 
10.294. per car-mile run in 1901-2, as compared with 
9.52d. The increase in the profits realised last year was 
accordingly largely attributable to the greater use made 
of electric traction, and its relative cheapness as compared 
With steam traction and horse-traction, 





MISCELLANEA. 


THE thirty-ninth annual general meeting of the Incor- 
porated Gas Institute is to be held at Southampton, 
under the presidency of Mr. 8. Westall Durkin, the gas 
engineer there, commencing June 10. A civic welcome 
is to be accorded the members at the opening of the 
proceedings. 

The papers read at the ninth International Navigation 
Congress, to be held at Diisseldorf from June 29 to 
July 5, are to be published. The majority of these papers, 
about 100 in number, will be printed in three langu: 
(German, French, and English), aud sent to every member 
registered at the Congress. 


The traffic receipts for the week ending May 18 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 2,018,908/., which was earned on 20,114 
miles, For the corresponding week in 1901 the receipts o 
the same lines amounted to 1,798,601/., with 19,9824 miles 
open. There was thus an increase of 220,307/. in the re- 
ceipts, and an increase of 131? in the mileage. 


The bridge carrying the West London Extension, 
Great Western Railway, over Battersea Park-road, has 
recently been successfully Sp ager Preparatory to the 
old bridge being removed, the whole of the new work 
was built together on staging at the side of the old one, 
It was arrange to make the transference on Sunda: 
April 27. After the last train had passed over the ald 
bridge at 2.25, the ent way was cloared, and 
at 4-30 the new bridge, weighing 100 tons, was moved 
into its final position by means of trollies and hydraulic 
gearing. The new bridge consisting of plate girders, 80 fo. 
long, connected with cross-girders and trough flooring, and 
has been made and erecte Messrs. Andrew Handy- 
side and Co., Limited, of Derby. 


Various rumours have been current of late as to the 
amalgamation into one great combine of the different 
concerns who are manufacturing pneumatic tools in 
England and the States. These rumours are correct in 
so far as it is a fact that the Chicago Pneumatic and the 
Standard Pneumatic Tool Companies have now pooled 
their interests, and at the same time have absorbed the 
New Taite Howard Company, Limited, of London, and 
a number of smaller concerns in the States, but the 
International Poeumatic Tool Caen of London, who 
have large works at Chippenham, ask us to state that 
the rumour freely reported, that they have also been 
absorbed, is not correct. It may be added that the 
Bengal-Nagpur Railway Company and the Bombay 
Dockyard (the latter contract being placed by the India 
Office) have both ordered a large installation, on the 
above system, the former plant including 21 pneumatic 
tools, two air compressors, &c., and the latter 12 tools, 
besides compressing plant. Ib is satisfactory to know 
that these machines, to fill the contracts, will all 
manufactured in England, the orders having been secured 
by the manufacturers of the ‘‘ Little Giant” tools, whoge 
works are at Chippenham, Wilts. 


Experiments were made last year, at the General Tele- 
graph Office in Berlin, with the octoplex system of typo- 
graphic telegraphy invented by the late Professor Henry 
A. Rowland, of Baltimore. The necessary apparatus 
for communication with Hamburg and Frankfort is bein 
installed, and will shortly come into use. It is claim 
for the octoplex system that it enables a total of 20 
officials at the despatching and receiving stations to 
send in one hour 18,000 words on a single wire. By 
the Hughes system, at present in use between Berlin and 
the towns just mentioned, it is not possible to send 
more than 2200 words in the hour. The despatching in- 
strument of the octoplex system resembles a Remington 
oe and any given letter can be telegraphed by 
the depression of the pepe key, whereas in other 
systems the depression of more than one key is usually 
necessary to form the current required to telegraph a 
letter. The labour of the despatching clerk is thus 
lightened, while at the same time the receiving instru- 
ment, by panes the message on a sheet of paper instead 
of ona my enables the attendant official to detach and 
forward the telegram as soon as it is concluded. If the 
system proves to be successful in practice, the result will 
be to relieve the congestion from which the wires now 
suffer, and thus to enable many places, which, owing 
to their distance from one another, have hitherto had to 
be content with an indirect service, to enjoy direct com- 
munication. 

The decisions, on Tuesday, of Lord Windsor’s Com- 
mittee of the House of em throwing out part of one 
underground railway Bill and the whole of another, 
practically bring to a close the inquiry of the Committee, 
which has been a long and careful one. The work of the 
Committee, when it resumes to-day, will, for the most 

rt, be confined to the adjustment of clauses in the 

ills which have been passed, and particularly to settling 
the terms of the compensation clause for the benefit of 
pores owners which is to be inserted in all the Bills. 

he following sums up the results of the work of 
the Committee since it its sittings on April 16: 
Brompton and never | ircus Railway, partly passed, 
partly rejected ; London Railway, mostly re- 


jected, partly passed ; Charing Cross, Hammersmith, and | Three 


District Railway, rejected ; City and North-East Sub- 
urban Railway, partly rejected, BF ee withdrawn ; 
Le eager rene ge rejected Ray eth ge 

ailways, mostly passed, partly rejected; North-Kas 
Seaton Railway, mostly games weeny rejected; Picca- 
dilly and City Railway, passed. e West and South 


London Junction Railway, which has not yet been 
considered, and in regard to which the Committee was 
informed on Tuesday that it would probably be with- 
drawn, is the only measure remaining for decision. 





The numerous changes which the Bills have undergone 
since first introduced make it difficult to say exactly 
what is the total length of routes authorised by the Com- 
mittee, but 25 miles cannot be very far from the fi 

As Lord Ribblesdale’s Committee, which dealt with the 
other group of ‘‘ tube” Bills, sanctioned about 10 miles, the 
total ab most is under 40 miles out of a total of the schemes 
introduced at the beginning of the Session of abont 100 
miles. The great bulk of the mileage passed by Lord 
Windsor’s Committee is in the ‘‘ Morgan” group. 


The electric lighting of St. Paul’s, which has been in 
progress for upwards of three years, has now reached a 
stage of partial completion, and was used for the first 
time generally throughout the chancel, dome, nave, and 
crypts at Whitsuntide, The installation, which has cost 
nearly 10,0002. so far, is a generous gift to the Dean and 
Chapter from Mr. Pierpont Morgan. The difficulties of 
wiring and lighting so immense a building are consider- 
able, as, apart from the care necessary in piercing thick 
stone walls and floors, now 200 years old, the distances 
to be traversed are very t, and the ment is a 
network of tombs and vaults, which have to be avoided. 
The supply is at 200 volts, half the load being taken 
from the City Electric Li ae Sean and half from 
the Charing Cross Supply Company, both companies 
bringing in mains from different sub-stations. The 
circuits are laid in duplicate throughout the whole build- 
ing, 80 that the lights are supplied alternately from the 
mains of the two companies. The switchboards are of 
the central station type, on heavy siate bases, and cost 
nearly 500/., the whole of the connections and metal 
work being specially designed by Messrs. W. A. S. 
Benson and Co., Limited. The two main distributing 
boards with meters and switches for the nave standards 
and dome are placed in a fire f recess off the 
staircase in one of the main piers leading to the 
whispering gallery. From these, sub-mains are run to 
various points, notably to the large distributing board in 
the crypt, where the switching arrangements for the 
chancel are situated. Smaller distributing boards are 
placed at various places in the orypt, and at the head of 
the whispering gallery staircase. The wiring is laid in an 
iron barrel, the lateral distribution being mostly hidden 
under the crypt floor, and made accessible by means of 
inspection boxes at frequent intervals, on account 
of the complication arising from the network of tombs 
and vaults. The vertical cables, where possible, are 
carried in the hollow centres of the main piers, which 
might almost have been designed for the purpose. 
Owing to the length of the runs the cables are unusually 
large, the current density allowed for being about 250 
amperes per square inch, with the result that there is 
scarcely any pg img drop. The large pendants in 
the chancel and dome, the latter weighing over } ton, 
are suspended by means of the cables which supply the 


be | current, the weight being taken by the outside covering, 


which consists of a armouring of steel wires. I is 
calculated that about 16 miles of cable are used in the 
installation. The electrical work has been designed and 
carried out under the personal supervision of Mr. ©. J. 
Scott, chief electrician to Messrs. W. A. S. Benson and 
Co., Limited, of 82 and 83, New Bond-street. 





Fire Tests with Roors By THE British Fire-Pre- 
VENTION CoMMITTEE.—The question of the fire-resistance 
of roofing materials having called for considerable atten- 
tion in connection with the Barbican fire, the British 
Fire-Prevention Committee has conducted the first of a 
series of tests in which an ordinary slated roof with an 
ordinary ceiling was tested in comparison with a vul- 
canite roof with an ordinary ceiling. The tests, which 
took place under the usual | gina xe and which were 
attended by a large number of architects, engineers, and 

ublic officials, were under the direction of Mr. is 

rsland, District Surveyor for Camberwell, and ex- 
tended for one hour at temperatures commencing with 
500 deg. Fahr. and reaching about 1500 deg. Fahr. The 
slate roof colla at an early period, whilst the vulcanite 
roof did not aliow the fire to pass through. 





THE Uses or REFRIGERATION.—The many uses to which 
artificial cold is applied are shown by the following recent 
examples: Messrs. Thorne Brothers, Limited, the well- 
known brewers, are extending their installation for cool- 
ing the tun-rooms, cooling the yeast-rooms, and for pro- 
viding cold liquor for attemperating and wort cooling. 

. Hodgsons, Kingston Brewery, are fitting up cold 
stores for hop storage. Three large ae plants 
were ordered some time since by H M. India Office for 
the new cordite factories in India. For the Baltic butter 
trade Messrs. J. Cormack and Co., of Leith, are fitting 
their steamers—Moravia, Fountains Abbey, and Pene- 
lope — with refrigerating machinery. ri none 
machinery has been erected at the London Hospital, 
Claybury Asylum, Pathological Laboratory (Ox! vom 
St. George’s Hospital, University College Hospital, 
Lancaster County Asylum (Rainhill), Gold b 
Railways heap for the Railway Hospital, and man 
others, and is now being fitted at St. Thomas’s Hospital. 
The Jamaica fruit trade is about to have a considerable 
further development and in an entirely new direction. 
e steamers are about to be put on the service b 
Messrs. Elders and Fyffes’ Shipping, Limited, and will 
sail between Manchester the northern ports of 
Jamaica. These ships will be fitted with refrigerating 
installations, to carry 40,000 bunches of bananas, on 
similar lines to the vessels already fitted for the Imperial 
Direct Mail Line, which have been carrying bananas and 
other Jamaica fruit so successfully for some time past. 
In all the cases referred to the machinery has been on the 
carbonic anhydride system, supplied by Messrs. J. and 
E. Hall, Limited, Dartford, 
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WATER-TUBE BOILER FOR LOCOMOTIVES. 
CONSTRUCTED FROM THE DESIGNS OF MR. DUGALD DRUMMOND, LOCOMOTIVE SUPERINTENDENT, L. AND S. W. RAILWAY, 
(For Description, see Page 712 ) 
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GUNS VERSUS ARMOUR-PLATES. 

No more disquieting news from a naval point 
of view could be conceived than that which is 
recorded in the tabular report on page 724, accom- 
panied by illustrations which we publish on pages 


5/790 and 721 of this issue; for it establishes 


beyond any question the fact that armoured 
plate manufactured according to the latest pro- 
cess, including cementation and subsequent ae 
dening by chilling the face, has been defeated 
by modern guns and projectiles. A 6-in. plate 


4{/and one of 12 in. in thickness have been attacked 


by the Vickers 6-in. and 7.5-in. calibre guns, with 
Johnson capped shot and shell, and on each occasion 
when these projectiles were used the plate was 


5! completely perforated ; and, apart altogether from 
27|the destructive power of the high explosives ad- 


mitted in such shells into the interior of a ship 
through armour- plating, there is the equally 
disastrous effect of having the hitherto invulner- 
able water-line plating open to the sea. The ship’s 
crew, the mechanism protected by armour, ‘and 
the buoyancy of the vessel are consequently 
endangered, and that, too, by the attack of guns 





moderate in size and weight and in power, because 
it is obvious that weapons of higher calibre—9.2 in. 
and 12 in.—are proportionately more powerful. 
The importance of this triumph of the guns will 
be more fully appreciated when it is remembered 
that our modern battleships, already completed or 
in course of construction, are clad on the broadside 
with armour of corresponding resisting power to that 
defeated, but limited in the thickness to9 in., 8 in., 
and 7 in. ; Lord Goschen’s ‘‘ mighty” cruisers, 
now being delivered, and representing a cost of a 
million pounds each, have only 6-in. armour, 
while in course of construction we have sixteen 


0}armoured cruisers of the Kent and Devonshire 


classes, most of them with 4-in. armour, and the 
others with 6-in. broadside belts. The fact that 
foreign Powers—notably the United States, Russia, 
and Germany—have been striving, with the same 
energy as has been displayed by the Vickers Com- 
pany, to develop a similar effect does not in any 
way lessen the anxiety with which these results 
will be received. 

The Vickers Company have for several years 
been experimenting, with most satisfactory results, 
towards the increase of ballistics in guns, without 
which even the capped projectile could not avail ; 
and with their 6-in. gun they have succeeded in 
developing a muzzle velocity of 3000 ft. per second, 
while for some reason which is not quite explicable 
our warships have been fitted with weapons in 
which the velocities have been limited to from 
2160 ft. to 2500 ft. per second. The difference is 
most marked, meaning, as it does, a striking energy 
at 2500 yards range of 2922 foot-tons as compared 
with from 1515 to 2023 foot-tons for the Service 
weapons. Corresponding superiority might easily 
be recorded in connection with guns of higher 
calibre, but this one instance will here suffice. 
Moreover, the Admiralty are open to criticism in 
not realising the immense potentialities of a gun of 
greater calibre, notably that of 7.5in., where a 
striking energy at 2500 yards range of 6627 foot- 
tons can easily be realised without any inconvenient 
increase in weight, since the United States Govern- 
ment, as well as some of the European Powers, have 
adopted, for the secondary armament in warships, 
guns more powerful than the largely utilised 6-in. 
piece in British ships. 

But an important contribution to the defeat of 
modern hardened armour is the fitting of the shot 
or shell with a forged steel cap, which experience 
has proved protects and supports the point of im- 
pact upon a hardened plate, and enables the projec- 
tile point proper to find its way into the armour. 
Ten years ago Russia entered upon experiments with 
a so-called magnetic shot, in which the cap was 
secured to the projectile by magnetic attraction ; 
but the Johnson cap has proved itself much more 
satisfactory, and the plates which have been per- 
forated with this projectile, fired from a Vickers gun, 
establishes the success; an essential feature, of 
course, is the high-striking energy. The Johnson 
cap is of forged steel, cylindrical in form, with its 
bottom cored out to fit over the nose of the projec- 
tile itself. In the front of our engraving of the 
gun (see page 720) there will be seen two shells 
with this cap in position, while on the same plat- 
form ordinary projectiles are being placed ready 
for use by a gunner. For securing the cap there is 
cut round the projectile a small groove, having at 
one point of the circumference a slight nick, so that 
when the cap, by hydraulic pressure, is forced to 
grip into the groove, the nick prevents any ten- 
dency to rotation, which would be prejudicial to 
the effective absorption of the force of impact by 
the cap. The reproduction of the photograph of a 
6-in. au which ai passed through a 6-in. Krupp 
cemented plate, given on page 721, illustrates 
the efficiency of the capped projectile itself, and 
shows this circular groove by which the cap is 
attached to the shell. 

Turning now to the trials which have estab- 
lished the triumph of the Vickers gun and capped 

rojectiles over the modern armour-plate, it may 
be noted first, as regards the latter, that it was 
manufactured at Messrs. Vickers’ works, where com- 
pletely new plant has been recently laid down for 
the hardening of armour-plate according to the 


latest process, and both the 6-in. and the 12-in. 
plates tried and perforated were manufactured 
according to British Admiralty specification. More- 
over, the first shots fired at these plates were 
arranged to exactly correspond with the Admiralty 
tests prescribed for the ro pin or rejection of 
such plates. Thus the attac 


was by a 6-in. gun, 
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firing armour-piercing shot of 100 lb. weight, 
without a cap, and having a striking velocity of 
1960 ft. per second, with a corresponding energy 
of 2664 foot-tons. As is shown on the engravings, 
the shots with this energy, and without the caps, 
made practically no impression upon the plate, 
excepting the usual surface abrasion, while at the 
same time the projectiles were broken into many 
pieces. The first shot fired against the 6-in. 
plate was broken up, the point only remainin 
fused in the plate; but there were no cracks, an 
no sign of ieee at the back. Against the 12-in. 
late the 6-in. shot in the fifth round developed the 
igh velocity of 2827 ft. per second, with a corre- 
sponding energy of 5542 foot-tons ; but having no 
cap, the shot was completely broken up, although 
the point, which penetrated 3 in., remained fused 
in the plate, and a large piece of the projectile re- 
bounded to the extent of 20 ft. from the front of 
the plate. These results prove that the plate was 
equal to the ordinary Admiralty requirements. 

As to the effect of the new shot fitted with the 
Johnson cap, the engravings of the plates carry 
convincing proof, and clearly establish the triumph 
of the gun, with its new projectile, over the latest 

lates, and that, too, when developing relatively 
ow velocities. Taking first the 6-in. plate, the 
third round was fired from a 6-in. gun with a 
Vickers shot fitted with the Johnson cap, the total 
weight being 105 lb. The initial velocity was 
2007 ft. per second, and the striking velocity 1971 ft. 
per second, corresponding to a striking energy of 
2829 foot-tons, with the result that the plate was 
completely perforated. This in itself is an important 
result, but more remarkable is the effect obtained 
from the 7.5-in. gun, which fired the second projec- 
tile at this plate. The striking energy here was 6795 
foot-tons, and the result established the immense 
superiority of this gun for cruisers as well as for 
the secondary armament of battleships—a point we 
have already referred to ; because, not only did the 
shell perforate the 6-in. plate completely, but the 
point of it, weighing 92 lb., was subsequently 
picked up in a sand heap at the rear of the target, 
having, after going through the plate, ploughed its 
way for 20 ft. into this sand. One can quite easily 
picture the effect of such a shell, with its bursting 
charge of 6 lb. of explosives, finding its way through 
the 6-in. belt of one of our many modern cruisers, and 
exploding its lyddite charge inthe interior of the ship. 

Referring now to the 12-in. plate, three rounds 
were fired on May 9, also in presence of high 
Admiralty officials, with results corresponding to 
those attained with the 6-in. plate, and recorded 
in our Table on page 724 ; but it will suffice here 
to ‘*point the moral” of the attack by the 6-in. 
gun on Friday last, when, as mentioned in the 
detailed results on page 724, several members of 
the Board of Admiralty were present at the trials. 
The fourth and fifth rounds against this 12-in. 
plate not only establish the high velocity of the 
Vickers weapon of this calibre, but also the efficacy 
of the Johnson cap, and incidentally proved the 
advantages of nitro-cellulose powder as compared 
with cordite. Burning more slowly, it exerts a longer 
and therefore a more powerful propelling effect upon 
the shot, and at the same time does not erode the 
gun as in the case of other compounds containing 
nitro-glycerine, whereby the ballistics are greatly 
reduced, as has been proved during the Transvaal 
War. Rounds 4 and 5 were fired from the same 
gun, the only difference being that in the one case 
(Round 4) the Johnson cap was used. With the 
cap the shot passed completely through the plate, 
but was held up by the wood backing behind, and, 
as shown in the engraving, the rear end of the shell 
was about 9 in. from the surface. All the evidences 
point to the fact that water would be admitted in 
such case, as the wood backing and the steel plate, 
corresponding to the skin of the ship, badly bulged. 
But, as will be seen in the engraving, a 7.5-in. shell 
with a cap—the third rounc.—defeated even this 
12-in. plate. 

Without entering further into the details em- 
bodied in the official tabulated report, it may be 
deduced that a capped 6-in. projectile will com- 
pletely perforate a 12-in. plate if such a velocity 
as 2800 ft. per second is developed, and this 
the Vickers gun can easily attain ; whereas with an 
uncapped shot, even at this high velocity, the plate 
undoubtedly triumphs, the extent of penetration 
being only 3 in. As for the 6-in. plate, which is 


much more extensively adopted in our armoured 
cruisers, it has been fully demonstrated that a 6-in. 
shot, when capped, will effect complete penetra- 





tion, even with a striking velocity of about 1971 ft. 
per second; and in the series of experiments 
carried out by the Vickers’ Company there are 
several examples of such plates being perforated 
and the shot remaining intact. Even at the risk of 
repetition, it is proper to point out that the 6-in. 
ae tarnage we have been referring to are not shell, 

ut with the 7.5-in. gun on these trials shells were 
used containing the equivalent of a 6-lb. bursting 
charge, and these completely perforated the 6-in. 
modern cemented plate with a velocity corresponding 
toa range of 2500 yards. It may be thus taken that 
such a gun using lyddite shell with a Johnson cap 
could perforate the water-line armour of all the 
battleships of the Canopus and Duncan classes, as 
well as all the armoured cruisers we are now build- 
ing, making a very considerable hole and causing 
much internal destruction; while the 6-in. gun 
at a range of 2000 yards could similarly defeat the 
4-in. armour of the Kent class. 

There can be no question about the earnestness of 
the present Board of Admiralty and of their strong 
desire to bring the Navy into the first rank of effi- 
ciency, and we can only hope that the serious 
significance of the results attained will enable them 
to carry their desire more fully into practice. The 
nation itself will gladly ‘‘ foot the bill,” and no 
difficulty should be experienced in securing the 
financial aid necessary. Lord Selborne has em- 
barked upon a commendable policy of re-arming 
some of our ships which otherwise are fairly efficient, 
and it is incumbent upon him to ensure that not only 
will all the vessels be supplied with capped shot 
and shell, but that the guns will be fitted in such 
a way as to attain the high velocities necessary to 
ensure the fullest penetrative power for such pro- 
jectiles. The difficulties are unimportant, and no 
armour-piercing shot now in store need be discar- 
ded, because the Johnsoncap can very easily be fitted 
to any projectile at little cost, and with the result 
of increasing their efficiency by 30 per cent. even 
at moderate velocities. Since the French, Russian, 
German, and United States navies have adopted such 
caps, thereis the greater need why our naval weapons 
should be thus brought into line, and for ensuring 
that the new guns to be fitted to our battle- 
ships and cruisers should be improved in their 
ballistics, while at the same time the 7.5-in. instead 
of the 6-in. gun should be adopted as the secondary 
armament of our battleships. This is the more 
important as these guns are not only of very 
great power, but attain a high rapidity of 
fire. At the trials to which we have been 
referring, a test was made to ascertain their quick- 
firing qualities, and it was found that, firing at a 
target 1000 yards away, five aimed rounds were 
discharged within 31 seconds, representing a rate of 
fire of nine aimed rounds per minute. No more 
opportune time could be chosen for a spirited 
naval policy ; the country, still smarting under the 
sense of impotence displayed in connection with the 
Transvaal campaign, will welcome any well-defined 
and liberally-prosecuted policy by Lord Selborne 
and his Board, while our great ordnance. manufac- 
turing firms are in an admirable position for carry- 
ing out extensive gun-construction work, as they 
are not, and have not been for some time, fully 
engaged upon such work. 








NAVAL ENGINEERS. 

THE letter addressed to us by ‘‘Expert ” last week 
(see page 677 ante) puts forward very clearly the 
reasons why the Admiralty experience so much 
difficulty at the present day in getting suitable can- 
didates as naval engineers, and the shifts that the 
Board have been put to in order to fill up vacancies. 
Why a young man, or the parents of a young man, 
should elect that he should enter the Navy as an 
engineer, to receive at the age of twenty-four 7s. 6d. 
per day, when by entering him as a doctor he could 
get 14s. a day, it is difficult to imagine. Even pay- 
masters of the Navy, who certainly do not need 
so exhaustive an education as engineers, soon 
overtop the latter in regard to the remuneration 
they receive for their services. The Table which 
our correspondent gives is extremely instructive, 
and is a good explanation of the fact that, according 
to Mr. Arnold-Forster’s own admission, 85 vacancies 
remained to be filled in the entry of engineer officers 
through Keyham. It is also a commentary on the 
fact that no candidates were forthcoming for assistant 
engineers for temporary service in January, whilst 
only two presented themselves in March, of whom 
one was successful. The appointment of tempo- 





rary engineers from outside is, of course, cue of the 
shifts to which the Board of Admiralty have been 
put by the failure of sufficient number of engineer 
officers through the orthodox course at Keyham. 
At bestit isa poor shift, but even at that it has failed. 

The time has arrived when the Admiralty must 
face the problem of engineer officers seriously, 
unless we are to abandon our sea supremacy, if it 
is ever challenged. This is an absolute fact, re- 
specting which those best acquainted with marine 
engineering have come to a conclusion ; and it is, 
we believe, recognised by a large number of young 
officers, as well as by some of the older ones, of 
the executive branch. The course of events 
has thrust this conviction upon naval officers 
chiefly through the torpedo flotilla, where the 
executive officers are brought more in contact with 
the engine-room than in larger vessels, espe- 
cially in cases where they have no one in the 
engineering branch of higher education and 
authority to depend upon. It now seams possible 
that we shall have a somewhat extensive flotilla 
of submarine boats, and in the management of 
these high engineering ability will again be 
spesially needed. Every effort has been made in 
the past, and is still being made, to avoid this issue. 
It is repugnant to the sentiment of some elderly 
naval officers either that engineers should exercise 
authority, or that executive officers should undergo 
efficient training as engineers. The introduction 
of steam into the Navy was opposed fifty years ago. 
It is a sentiment that will have to be subdued if, 
as we have already stated, the British Navy is to 
remain supreme, no matter how many ships may 
be built, or what other steps may be taken. 

A way in which it has been endeavoured to 
avoid this paramount issue in naval administra- 
tion has been by attempting to give naval officers 
of the executive branch a smattering of engineering 
education, with a view of rendering them capable 
of undertaking a certain amount of direction, 
whilst the actual work was to be done by an 
inferior grade. We have made reference to this 
endeavour of the Board of Admiralty on past 
occasions when proposals of the kind have been 
tentatively put forward; but within the last few 
weeks an effort, of a determined nature, in this 
direction has been made. It has been stated that 
orders had been issued by the Admiralty that 
the care and maintenance of gun - mountings 
and torpedo appliances on board His Majesty’s 
ships should be handed over to lieutenants. 
A committee, consisting of the Captains of 
H.M.S. Excellent and Vernon, respectively the 
gunnery and torpedo-training schools, together 
with the Chief Inspector of Machinery at Ports- 
mouth, was instructed to report on the best way 
in which the proposed order could be carried 
out, it being understood that it was the wish of 
the Board of Admiralty that the changes should 
take place as quickly as possible. The meeting of 
the three officials was delayed by the illness of 
the engineer member; but his absence does 
not appear to have been considered a very serious 
matter, as the two captains drew up a report, to 
which was attached an appendix describing pro- 
posed qualifying course. The course of engineering 
for qualifying gunnery and torpedo lieutenants or 
engineers was one whole month (!) and we cannot 
help saying that the recommendations contained in 
this valuable document were framed in a manner 
which displayed an ignorance of engineering sub- 
jects which we should have thought no one connected 
with the Royal Navy could have possibly displayed. 

We are loth to the use of strong language, but our 
duty calls on us in this matter to use plain speech. 
The captains’ report was, no doubt, forwarded to the 
Admiral Commanding at Portsmouth in the ordi- 
nary course, together, presumably, with a separate 
report from the Chief Inspector of Machinery. The 
Commander-in-Chief sent them to the Admiral 
Superintendent of the Dockyard for his views. At 
any rate, the reports were sent on to the Admiralty. 
Exactly what reception they received at White- 
hall is not known. One would suppose that the 
Chief Inspector of Machinery was communicated 
with, and, if so, it is to be presumed that he would 
disagree entirely with the reasons of the Captains 
of the Excellent and the Vernon. At any rate, a 
statement appeared in the Times of April 19 last 
to the following effect: ‘‘The recently issued 
instructions with regard to the care and mainten- 
ance of gun-mountings and torpedo appliances on 
board His Majesty’s ships were yesterday with- 
drawn, and for the present the engineer officers 
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will undertake the responsibility that rested on them 
before the issue of the new regulations. The revised 
regulations, which left the engineers responsible for 
the production of the motive powers, relieved him 
of the care and maintenanse of the working ma- 
chinery ; but until the matter has been further 
considered, the engineer officers will resume respon- 
sibility for the care and maintenance of the ap- 
pliances.” The statement, it will be seen, has the 
appearance of an official communication. The 
reference to relieving the engineer officers of 
the care and maintenance of the working ma- 
chinery is in accordance with the views of the 
Board of Admiralty, and we have no doubt 
that the leading journal was — justified in 
publishing the paragraph. Rather more than a 
week later, however, viz., on April 28, the Times, 
in its naval and military intelligence, published the 
following statement: ‘‘On Saturday, April 19, a 
statement from one of our regular naval corre- 
spondents appeared in our naval and military intelli- 
gence to the effect that the instructions referred to 
by Mr. Arnold-Forster in his speech on the 
Navy Estimates with regard to the care and 
maintenance of electric and hydraulic machinery 
on board His Majesty’s ships had been with- 
drawn from further consideration, and on Friday 
last we commented with some severity on the 
vacillating policy thus apparently exhibited by the 
Admiralty. We now learn that our correspondent’s 
statement, on which our comments were based, 
was incorrect. The instructions have not been 
withdrawn, and no change has taken place in the 
policy announced by Mr. Arnold-Forster. We 
greatly regret that we should have been misled in 
doing the Admiralty an injustice.” 

Mr. Gibson Bowles also asked a question in the 
House of Commons on this subject, and received 
in reply the information that a committee was 
appointed to report on the best way to carry out 
the scheme to which reference has been made, that 
the Committee had not finished their report, and 
that as soon as the Admiralty had come to a decision 
the order would be proceeded with. This question 
and answer, for some reason with which we are unac- 
quainted, was not commonly reported in the press, 
but presumably it will appear in ‘‘ Hansard.” 

The whole incident is extremely instructive, and 
shows in a very plain light the estimation in which 
the engineering branch is held by some of the poli- 
ticians and executive officers who form the Board 
of Admiralty. We claim to speak with some know- 
ledge of this subject, and we consider it our duty 
to say that the course which is now being 
adopted, and has for years past been adopted by 
the present and various Boards of Admiralty, is 
fraught with the greatest danger to our naval supre- 
macy. We cannot have an efficient fleet without an 
engineering personnel of a highly trained character. 
The leaders, moreover, must not only be able engi- 
neers in the best sense of the word, but they must 
be men of high education and position, capable of 
playing a leading part in the time of battle, and 
having that control over the rank and file which 
only men of superior education and high intelli- 
gence can possess. These latter qualities must be 
associated with a complete practical knowledge of 
the duties which have to be performed, a know- 
ledge that includes both scientific and practical 
training of a long and ard1ous nature. The execu- 
tive officers of the Royal Navy have one-half of the 
total requirements, but so far as engineering 
matters are concerned they must, if they are to 
take command, possess the complementary quali- 
fications of engineering capabililty. Such qualifica- 
tions are only to be obtained by years of close appli- 
cation and study, which it is difficult to imagine a 
naval officer of mature age, and who has made some 
advance in his profession, will be likely to give. 

We would here like to quote from an sdwieatle 
leading article which appeared in the Times of 
February 22 last, as it puts in most forcible 
language the position we would wish to advance 
in this matter. Referring to the debate in the 
House of Commons on the Navy Estimates, the 
Times says: ‘* The one lesson we have to learn 
from others is to brush aside rotten conventions 
and abuses, and to apply our own excellent business 
faculties to our own Ceidnaen in our own way. 
That seems the hardest of all lessons for our 
Official classes to learn; but it is the only 
one worth learning... . . We want brains in- 
stead of conventions and red-tape. When we get 
our work done by the brains of this country in- 
stead of by the fossils and routinists, we shall easily 


hold our own against the world.” These sentences 
did not specifically apply to the engineering branch 
of the Navy; but we trust the writer had that 
section of the Service in his mind when he wrote 
what we have quoted. At any rate, whether this 
were the fact or not, no words could more admir- 
ably express the position in regard to the engineer- 
ing personnel of the Navy. 

t is to be hoped that those members of the 
House of Commons who interest themselves in 
naval matters will not let this matter rest. We 
trust that some member will ask whether any 
report was made to the Board of Admiralty in 
regard to entrusting executive officers with ma- 
chinery of warships (as originally stated by Mr. 
Arnold-Forster in his speech on the Navy Esti- 
mates), and, if so, whether such report received 
the sanction of any naval officer, either before it 
was forwarded or subsequently. It is generally 
believed by many who are in a good position 
to judge that the non-concurrence of engineers 
in the report of the two captains, and some 
severe strictures that have been made upon the 
suggestions that they put forward, make it impos- 
sible for the Admiralty tv proceed yet awhile. 
It is, however, confidently stated that the Board of 
Admiralty, driven to desperation by the difficulty 
of getting naval engineer officers under the present 
conditions of service, propose again putting forward 
the dangerous expedient of entrusting incompetent 
and imperfectly trained men with engineering 
duties, if they can get the support of a committee. 

Only a comparatively small part of the popula- 
tion of the country are engineers, and it is only 
engineers who can fully appreciate the danger to 
the safety of the nation that will arise through an 
inefficient engineering personnel in the Fleet. If, 
however, the average man cannot realise this 
danger to its fullest extent, he can, on general 
principles, form an opinion as to the undesirability 
of leaving intricate technical duties to half-educated 
persons ; and it is to be hoped that there is sufficient 
common-sense in the country to prevent the elec- 
torate being over persuaded by any Board of Ad- 
miralty, even when supported by any number of 
committees which have om carefully selected pur- 
posely to afford such support. We again remind 
our readers that the Board of Admiralty is com- 
posed of politicians and executive officers. Its 
members have no professional engineering know- 
ledge. In this respect they are on an equality 
with ‘‘the man in the street.” They have, it is 
true, at their command the advice of an engineer- 
in-chief. What that advice is no one outside the 
Board knows ; and we refuse to believe that it can 
be in support of the impracticable and dangerous 
schemes that are now being set afoot. 





THE COST OF ELECTRIC TRACTION. 

THERE is a general — that electric traction 
is inherently cheap. hen it is applied to a horse 
tramway the expenses per car-mile fall from 40 to 
50 per cent., and something like the same economy 
is realised on the conversion of a steam tramway. 
In America several railroads have been raised from 
bankruptcy‘to prosperity by — electrified, and 
it is hoped that a similar result will accrue to 
the Metropolitan District Railway of London when 
the change contemplated by Mr. Yerkes and his 
friends is cAaacwen 5 The public, not unnaturally, 
jump to the conclusion that electric power is 
either cheaper, or more efficient, than steam 
ower, and that it ought to be applied to all 
ines as quickly as the various mechanical and 
scientific difficulties that now exist can be removed. 
The engineer, however, does not share this san- 
guine view. He knows that electric tramways only 
pay when they carry a large traffic, and that were 
their total receipts not greater than those of the 
old lines, they would show very poor results. He 
realises that there must be an increase of gross 
revenue to pay interest on the additional capital, 
but he is often in doubt as to the exact percentage 
which is necessary to gain this end. It was to let 
light on this point that Professor C. A. Carus- 
Wilson, M.A., recently visited certain electric 
railways in Northern Italy, and embodied his 
observations in a paper read on the 15th inst. 
before the Institution of Electrical Engineers, under 
the title of ‘‘ Electrical Traction on Steam Railways 
in Italy.” We have heard a good deal of these lines 
during the past year,'for it was one of them—that of 
Lecco-Sondrio-Chiavenna—which was put forward 








as an example of the method on which the Metro- 


litan railways should be electrified by Messrs. 

anz and Co., of Budapest. Other roads are being 
changed on the standard, or rotary transformer 
sub-station system, for even in Italy there is no 
universally recognised system of working, although 
the conditions are fairly uniform. 

Two railway companies divide Italy between 
them, the Adriatica having 3620 miles on the east 
side, and the Mediterranean 3690 miles on the 
west side. The two systems have their chief 
connecting points at Milan, Florence, Rome, and 
Naples. Naturally the richest part of their respec- 
tive areas lies in the plain of Lombardy, where the 
population is more active than in the south, and 
where the land is very fertile. Here, however, 
there are special conditions which militate against 
the success of the railways. Side by side 
with the railways there has grown up a widely- 
extended system of steam tramroads and economic 
railways, which have secured a very considerable 
share of the traffic. Naturally they give a slower 
service than the railways, although the latter are 
by no means speedy, but they offer the great ad- 
vantage of very frequent vehicles, and the power 
to start and stop at any point. Further, the fares 
are very low. e result is that the railways find 
themselves being gradually depleted of enger 
traffic, with the prospect of not being able to pay 
expenses, unless they make a change. Under the 
circumstances they have determined to imitate their 
rivals, run a frequent service, and reduce their 
fare to about a halfpenny per mile. Such an altera- 
tion cannot be made without a considerable outlay, 
estimated at 50001. per mile, and without increased 
working expenses, for the number of trains is to be 
quadrupled. The outlay can only be recouped by 
a largely augmented number of passengers, most 
of whom, it is to be anticipated, will be attracted 
from the light railways by the higher speed. 
Additional traffic will, no doubt, be created in 
time by the new facilities, but the immediate gain 
will come by obtaining that already in existence, 
but which at present follows a different route. 

The Adriatica Railway Company has already 
electrically equipped that part of its line from Lecco 
to Colico, and thence to Sondrio and Chiavenna. 
The intention is to extend the system ultimately 
to Milan. The length at present is 66 miles, all 
of single track. The Mediterranean Company is 
equipping electrically the whole of the line from 
Milan to Gallarate, and thence to Varese, Porto 
Ceresio, Laveno, and Arona. The total length is 
81 miles, all of single track, except the part from 
Milan to Gallarate, which is double track—about 
24 miles. The running expenses per passenger 
train mile of the Adriatica Railway (and practicall 
of all Italian lines) are given below in Table 
compiled by Professor Carus-Wilson, and compared 
with similar expenses for the Great Northern Rail- 
way in the year 1900: 

TaBLE I.—Running Expenses per Passenger Train-Mile. 


English. Italian. 

Pence, Pence. 
Coal aS Be ae te 1.72 5.30 
Wages of driver and stoker... 381 3.18 
Be conductors ... 1.52 2.08 
Water, oil, &.... . 0.77 0.60 
Repairs, locomotives ... 2.39 3 52 
re Carriages... 2.83 6.01 
Total 13.04 20.69 


TABLE II.—Receipts and Expenses per Mile of Line. 


Fixed Expenses. — —— 
Maintenance of line ... 535 132 
Traffic expenses 1350 236 
General expenses 537 53 

Total . 2422 421 
Running expenses 1750 699 
Receipts. 
Passenger traffic ies 2640 640 
Goods and miscellaneous 3820 965 
Total... iru 6460 1605 
Expenses in per cent. of re- 
pcr Nie pee a one 65 70 


All these figures are taken, we understand, from 
official accounts, which are much more detailed in 
Italy than here. The difference in the cost of coal 
is easy to understand, as the price is 27s. per ton 
in Italy against 8s. here. But the difference in 
cost of repairs is not so easily explained, and the 
Professor does not aid us by telling whether speci- 
ally heavy repairs or renewals taken place in 
the year for which he took the figures. From our 





experience of Italian cross-country lines we should 
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not have thought that any excessive amount was 
spent on the rolling stock. 

Next Professor Carus-Wilson takes the receipts 
and expenses per mile of line, and embodies them 
in Table II. given on the previous page. 

A note to this Table says ‘‘ Per mile” means 
mile of line regardless of the number of parallel 
tracks, and this, unfortunately, goes far to destroy 
the value of the Table for purposes of comparison. 
We have not the information at hand to show what 

mg aps of the Italian lines are double, but pro- 

ably it is not more than 10 per cent., if so much. 
The Great Northern Railway, in December, 1900, 
was 825 miles in length, of which 176 miles were 
single, and 649 miles ‘‘ double or more.” As there 
are four roads on much of the distance from London 
northwards, we shall not be very far wrong in 
taking all the 825 miles as double, and all the 
Italian lines as single. We then get the Great 
Northern expenses per mile as 12111. against 4211. 
in Italy, and the receipts as 3230/. against 1605. 
However, this point is not of much importance, as 
the remaining calculations are based on train-miles. 
On the Lecco-Colico line the passenger receipts are 
only 380. a mile ; on the Sondrio-Chiavenna, 2201.; 
and on the Milan-Varese-Arona-Laveno lines, 6001. 

There has been a very large increase in the 
train service on the electrified lines. The old 
trains hauled by steam locomotives have been re- 
placed by trains half their weight, and capable of 
carrying about half as many passengers — that 
is, 165. From Milan to Gallarate the schedule 
speed has been nearly doubled, and the frequency 
increased 3.5 fold. From Gailarate to Varese the 
speed has been increased 75 per cent., and the 
frequency about fourfold. The carrying capacity 
of the ‘line, in passenger miles, has thus been 
increased about 75 per cent. On the branch line to 
Arona and Porto sober the speed has not been 
much increased, on account of the gradients. Pro- 


fessor Carus-Wilson estimates the cost on train- 
mile for the new service at 12.7d. per mile against 
20.7d. for the steam trains (see Table I.). Coal 


is reduced from 5.3d. to 3.4d., the stoker is saved 
and a cheaper man taken as driver; the wages of 
the conductor work out to less per mile on account 





of the increased speed, and repairs are halved 
because the trains are reduced in that proportion. 
On the other hand, there are wages at the gene- 
rating and converting stations to be allowed for, 
the net result being a saving of about 8d. per train 
mile. But the train mileage has been increased in 
the proportion of 8 to 28, and thus the cost per mile 
of line has risen from 510/. to 11101. In addi- 
tion, 50001. per mile have been spent on the electric 
equipment, which at the very inadequate interest 
of 3$ per cent. would add a charge of 175/. per 
mile, making the total increase 7751. per mile. 
The present passenger receipts are 600/. per mile, 
hence the passenger traflic must be increased 129 
per cent. to pay the interest and increased cost of 
running, assuming that the old fares are main- 
tained. When the hydraulic power plant is complete 
and coal is no longer required, the cost per train- 
mile will be reduced to 9.3d., and the traffic will 
only need to be increased by 80 per cent. to pay 
expenses. 

On the Lecco line the service of steam trains 
was about half as frequent as on the Varese line, 
and the proportional increase will be about the 
same. The increase of the cost of running, with 
transformer sub-stations, will be about 1501. per 
mile per annum with water power. The passenger 
receipts per mile per annum are, as stated, 3801. 
for the section Lecco-Colico, 2201. for Colico- 
Sondrio-Chiavenna, and 3301. for the whole line. 
Thus an increase of 3251. per mile per annum will 
require an increase in the passenger traftic receipts 
of 128 per cent. If the fares are reduced, as is 
contemplated, a further additional increase in pas- 
sengers will be required. These figures appear to 
assume that the goods and miscellaneous traftic 
will be worked by electricity at the same rate as by 
steam, and that the locomotives will be practically 
scrapped. Probably such assumptions err on the 
side of safety. If all the capital cost of the electric 
installation is debited to the passenger traftic, there 
should certainly be a small saving on the goods 
traffic, for the repairs and rerewals of electric loco- 
motives cannot be as high as those of steam motors, 
the boiler being the chief cause of expense. 

Professor Carus- Wilson then attempts to apply 





the same principles to an English railway—the 
Great Northern—and calculate what extra traftic 
will be needed on a branch having eight trains per 
day to pay for the cost and maintenance of electric 
working. He makes the cost per train-mile to be 
8.16 pence against 13 pence for steam, the weight 
of the train being reduced to one-half and the speed 
about doubled. The saving is largely attained by 
halving the repairs and renewals ; in addition the 
cost of driver and stoker is cut down from 3.8 pence 
to 1.5 pence, on the assumption that only one 
man will be required. It is, however, generally 
understood that the Board of Trade will not allow 
a train to berun by one man. One man is allowed 
on a tramcar, but that is at a speed not exceeding 
12 miles an hour.’ On the other hand, on the Isle 
of Man electric tramway, which is practically a 
railway, only one driver is employed on a train, 
but possibly the Isle of Man lines are not under 
the control of the Board of Trade. The wages of 
the conductor are written down from 1.5d. to 1.2d. 
per mile on account of the increased speed, and, on 
the other hand, there is rather more than a penny 4 
mile added for wages at the generating and con- 
verting stations. 

From these assumptions Professor Carus- Wilson 
arrives at the conclusion that the running expenses 
of a line with eight trains per day each way are 
3201. per mile, and that if the service is altered to 
28 trains per day of about half the weight and 
double the speed, driven by electricity, the cost 
will be 9607. per mile, made up of 680/. running 
expenses and 280]. interest on plant. The net 
result is that the passenger traffic must be in- 
creased by 61 per cent. to cover the increased 
expenditure. 

_ We perfectly agree with the professor’s contention 
that electric working will not pay without increased 
traffic, and have already put that view forward 
several times in these columns. We, however, 
find a difficulty in accepting all his figures. The 
3$ per cent. he allows on capital outlay is cer- 
tainly too small, but it might if an adequate 
amount were added for depreciation and renewal. 
He allows 1.2d. per train- mile for repairs of 
motors and generating stations, and inferentially 
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for sub-stations and line equipment, as these are 
not mentioned elsewhere. This sum, on the basis 
of his traffic, works out to 1001. per mile per 
annum, or 1.2 per cent. on a capital expenditure of 
8000/., making for interest, depreciation, and 
repairs, 4.7 per cent., or less than half what it 
should be. Locomotive power usually averages 
about 9$d. per train-mile on railways, or 800/. a 
year on a 20,000-mile running. Of this 3d. to 34d. 
is for renewals and repairs, which, on a basis of 
20,000 miles a year, amount to 250/. annually on 
& capital expenditure of 2500/., or 10 per cent. 
annually. We need to add at least 400/. a year 
to Professor Carus-Wilson’s figures, making them 
3601. a mile in place of 9601. Passenger receipts 
he takes at 43d. per train-mile ; hence, according 
to his calculations, it would require an addition 





of 61 per cent. of passengers to pay the extra 6401. 





a mile required yearly ; and, according to our cal- 
culations, an addition of 100 per cent. to pay 10401. 
a mile. 

Averages ate, however, apt to be delusive, and it 
would be safer to take the case of a line which cor- 
responds more nearly to the Italian Railways than 
does the Great Northern. We might select the 
Isle of Wight Central, which, as many people know, 
is not distinguished for speed or convenience. It 
comprises 41 miles of single road, and its total pas- 
senger receipts in 1900 were 26,162/., or 6381. per 
mile. The total gross revenue is 44,055/., the net 
revenue 14,152/., and the return on the 585,7341. 
of paid-up capital about 2.4 per cent., of which the 
shareholders get nothing, the debenture interest 
swallowing the whole. To electrify the line at 
50001. a mile would cost 205,0001., involving an 
annual charge of 20,0001. a year for interest, 
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renewal, and repairs. Now, it is evident to the 
blindest that it is absolutely impossible to reduce 
the present gross expenditure of 29,9031. by the 
sum of 20,0001. by any system of working that 
can be devised, and consequently it is only ty an 
increase of traffic—and that a large one—that 
electric traction can be made to pay. If the 
present eight or nine trains each way per day were 
maintained as at present, and no alteration made 
in frequency or speed, then the passengers would 
need to be increased nearly 80 per cent.; while if 
there were a substantial increase in train-mileage, 
the proportion of new passengers must be still 
greater. 

All this sounds very at and seems 
to suggest that there never will be any elec- 
trification of our branch railways. But in spite 
of it the Italians are pressing forward with their 
work, and are doing so with the full assurance 
that it will pay. There is a great deal of travelling 
capacity in this country not yet provided for, 
especially away from main lines. The instant 
success of electric tramways and light railways 
shows this. If the Isle of Wight Central Railway 
were worked as a tramway, there is but little doubt 
it would be a success. Its present capital is only 
about 14,0001. a mile. If 5000/. were added to 
this for e uipment, the total would still be below 
20,0001. This is by no means an excessive capital 
for a tramway. For instance, the Potteries line, of 
19 miles, has cost 558,000/., and is paying well. 
The Blackpool, St. Anne’s and Lytham tramroad, 
of 54 miles, cost 129,000/., and earns nearly 40001. 
a year net profit. The Rossendale Valley Tramway, 
of 6} miles, cost 67,6761., and has 30001. net receipts. 
Other more apposite instances might be found were 
it not that the latest figures available are nearly a 





year old, and it is only recently that electric tram- 
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ways have begun to reach out into country districts. 
The eagerness with which such schemes are fol- 
lowed by financiers, if only there are prosperous 
towns at each end of the route, with villages be- 
tween, shows that facilities may still be relied upon 
to create traffic over short distances. For long 
distances the case is, of course, different. There 
are many feeder lines that might be electrified 
with perfect assurance of success, in spite of 
increased working expenses. 








AMERICAN COALFIELDS. 
InTERESTING and authoritative information con- 
cerning the coal areas of the United States is con- 
tained in the third part of the Report for 1900-1 of 
the Washington Geological Survey. In that docu- 
ment it is shown that the extent of the coal-bearing 
lands in the various States and Territories (with the 
exception of Alaska, which is known to contain 
carboniferous measures, but which remains to be 
scientifically explored) is 280,379 square miles. This 
total is exclusive of lignite deposits covering about 
56,000 square miles in Montana, the Dakotas, and 
Wyoming, and an area of about the same extent 
running in a narrow belt from the Georgia-Alabama 
line nearly to the Mississippi, the same measures 
being caught up again a little west of the great 
river, whence they broaden up through Arkansas, 
Louisiana, and Texas. These lignites, however, 
are not covered in the report of the survey, and as 
such value as they possess is only local, they may 
be left out of this consideration of the country’s 
resources of useful fuel. Of the aggregate area of 
bituminous and anthracite coal, something like 
55 per cent. is productive. 
hough only seventh in respect of actual extent 
of coal land, Pennsylvania is an easy first for the 
quantity Baer its total of both varieties being 
132,000, short tons in the year under discus- 
sion, out of the grand total of 241,000,000 tons. 
The Pennsylvania deposits are included in what 
is known as the Appalachian field, extending from 
Pennsylvania 850 miles to Central Alabama, com- 
prising portions of nine States, and containing 
upwards of 70,800 square miles with 75 per cent. 
of workable fuel. The northern portion of the field 
is third in coal area, but (thanks mainly to Penn- 
sylvania) comes first in tonnage production and in 
value of output—a result due to its proximity to 
markets, suitability of its coal to fuel requirements, 
and the relative quantity of workable coal to the 
square mile of productive area. The anthracite 
field consists of several long narrow basins in 
Eastern Pennsylvania, and the output is alread, 
well under control, and the whole of the branc 
is in a more prosperous condition than the bitu- 
minous branch, although this last has very 
little to complain of, thanks tothe general pro- 
sperity. Last year’s yield of the smokeless 
variety was 63,568,601 tons, nearly 8,500,000 
tons (or say 20 per cent.) in excess of the total for 
1900 ; and, compared with only five years ago, it 
shows an increase of very nearly 12,000,000 tons, 
or almost 30 per cent. It must be remembered 
that the 1900 figure was affected by the strike ; it 
was, in fact, about 2} million tons less than in 
1899 ; but, even if we deduct this quantity from 
last year’s showing, as merely filling the gap caused 
by the strike, the aggregate for 1901 will still 
show a very substantial gain on the previous record 
established in 1899. As to prices, the companies 
were able, notwithstanding the increased supply, 
to obtain on an average from 30 to 40 cents 
per ton more last year than in the preceding 


riod. 

Attempts have been made, as our columns 
have shown, to consolidate the leading ‘‘soft” 
coal interests in Pennsylvania, Western Vir- 
ginia, and contiguous States, under the direc- 
tion of the irrepressible Mr. Pierpont Morgan ; 
but they appear to have been ‘“hung up” for the 
most part, 
the demand shall be reduced through reaction of 
trade ; and when, consequently, something drastic 
will need to be done if the consumer is not to 
come by a little of his own again. Meantime, 
we hear that an ement has recently been 
effected for the “poling of the product of 
the mines of the Fairmount Coal Company, the 
Pittsburgh Coal Company, and the Hockliog 
Valley Coal Company—three companies which 
between them own 250,000 acres of coal land and 
a minimum annual output of 20,000,000 tons. The 
object, we are told, is to control absolutely the 


nding the arrival of the time when| dress 





shipment of coal to the extensive north-western 
fields, and to regulate prices so as to meet the com- 
petition of the numerous smaller dealers, who are 
coming upon the market as disturbing elements. 
Our Consul at Charleston, in his last report, 
sings the praises of Western Virginia, whose coal 
deposits embrace all grades of bituminous, coking, 
steam, and gas coal of the best qualities. 
‘*West Virginia contains more of the Appal- 
achian coalfield than any other Southern State. 
The total area comprises about 16,000 square 
miles—more than 80 per cent. of the total bitu- 
minous areas of Ohio and Pennsylvania alone, 
and 2000 square miles more than Tennessee 
and Kentucky combined, the section underlaid 
by coal being two-thirds of the area of the 
State.” But it remains that in respect of output 
Pennsylvania is a very easy first. The nor- 
thern and southern Appalachian fields yield 
certain well-marked types of coal, which for their 
articular purposes are regarded as standards. 
onnellsville coal, which is on the Pittsburgh bed, 
is the standard for coking coal, and the Pocahontas 
coal of West Virginia is the type of the best grade 
steam coal. The northern interior field contains a 
fair steaming bituminous fuel ; the eastern interior 
field gives the same ; and in addition there is the 
block coal of Indiana, and in Kentucky are areas of 
cannel coal. Inthe south-western interior field the 
sorts vary from semi-anthracite in Arkansas to a 
soft-bituminous in northern Texas. 
‘In recent years the Geological Survey has been 
paying particular attention to the coal measures 
of the Rocky Mountains, where there are coal- 
bearing strata capable of a larger production than 
is generally supposed. Mr. L. 8S. Starr deals with 
them at lente in the report referred to, and he 
says they occupy 60 per cent. of the length of a 
belt along the eastern base of the main range, 
extending southward from the Canadian boundary 
fully 1000 miles, through Montana, Wyoming, 
Colorado, and New Mexico. Another less exten- 
sive belt occurs along the western base of the 
Rocky Mountain range in Wyoming, Utah, Colo- 
rado, and New Mexico. Between these two belts, 
in the park region, are numerous isolated basins. In 
addition to these generally bituminous fields, large 
areas on the plains of Montana, Wyoming, and the 
Dakotas are also underlain by coal, usually lignite, 
but valuable for local use. According to the latest 
estimates, the areas of coal-bearing formation in 
the six States and one Territory of the Rocky 
Mountains are 43,600 square miles, exclusive of 
lignite, which covers a larger extent. The Colorado 
coalfields are the only measures for which a fairly 
accurate estimate can be given. The workable 
beds are found to represent about 50 per cent. of 
the total of 181,000 square miles, and the available 
coal is put at nearly 34,000,000,000 tons. 





NOTES. 
Tue Lecat Positions or Traprs Unions. 

Tue case of Bulcock v. the St. Anne’s Master 
Builders’ Federation and others, a report of which 
wilt be found in another column, forms an interest- 
ing supplement to the article which we recently 

ublished on the legal position of a trade union. 

e there endeavoured to point out that the Taff 
Vale Railway case affects combinations of masters 
as nearly as it affects combinations of men; and 
that if it has had the effect of limiting the powers of 
men’s unions, it also gives men redress in cases 
where they consider themselves the victims of harsh 
treatment by federations of employers. In the 
case under notice an action was brought by the 
secre of a men’s union to recover damages from 
a federation of employers, through whose action he 
alleged that he had been deprived of employment. 
He had been acting as secretary for a union which 
had for some time maintained a hostile attitude 
towards the federation from whom he sought re- 
It was admitted that his employers were 
entitled to dismiss him in the manner which they 
had adopted, but he complained that the federa- 
tion had procured his discharge for personal 
motives. e County Court Judge held that there 
was no evidence of conspiracy, and that in bringing 
their influence to bear upon the plaintiff's employers 
the federation had merely acted in accordance with 
rules, and in protection of their lawful rights: We 
confess that the case appears to us to be near the 
line ; for, upon the facts stated in the report, it 
appears that there were other members of the 
men’s union whose dismissal might have been pro- 





cured in a similar manner. The secretary, how- 
ever, appears to have been singled out ; but it is 
important to recollect that in procuring his dis. 
missal the federation were merely enforcing one 
of their rules, to the effect that no strikers should 
be employed by their members. 


More Harsours FoR THE Russian 
WATERWAYS. 


The continuous increase of the traffic both on 
the Russian railways and on the Russian water- 
ways has called attention to the necessity of in- 
creased harbour accommodation, more especially 
winter harbours, with improved up-to-date appli- 
ances for haudling the goods. The fleet of vessels 
on the interior Russian waterways now amounts to 
about 25,000 steamers and sailing crafts, represent- 
ing a sum of about 200,000,000 roubles. The 
present winter ports considered safe do not suffice 
for the holding of this vast number of vessels, 
and the annual average of vessels destroyed for 
want of adequate wintering accommodation is about 
90 vessels. The Government is having the whole 
matter thoroughly investigated, and in the mean- 
time several waterways are being deepened and 
some urgently-needed winter harbours constructed. 
Among the latter is one at Nijni Novgorod, 
where about 900 vessels winter under unfavour- 
able conditions. It is proposed to extend the 
Molitow harbour and to build a winter harbour in 
the Borski Sea, with a capacity for 300 vessels, 
Similar ports are contemplated for Tzaritzin and 
Kineshma, also one for the town of Samara, where 
the Siberian railway touches the Volga. At the 
town of Yaroslav the town itself will defray the 
expenditure of a new harbour, whilst the Crown 
will pay for the one that is to be built at Twer. 
Winter harbours will also in all probability be built 
at Tscherepowez, at Perm, and at Moscow, at all 
of which places auxiliary rivers join the Volga. 
The river Dnieper is, as regards winter harbours, 
better off than the Volga; there are many old 
river beds that can be used, and good harbours at 
Kiev and Ekaterinoslav, whilst those at Alex- 
androwski and Nicoloief want enlarging. On 
the Bug, a harbour will be built at Wosnesseusk ; 
on the Russian portion of the Vistula there are no 
winter harbours at all, but the building of harbours 
at Warsaw and Sandomierz is under contempla- 
tion. Onthe Dniester, a harbour will be built at 
Ribnitsa; the Dvina wants a harbour at Kotlas, and 
winter harbours are needed on the rivers Amur, 
Obi, Irtish, Tom, &c. 


LOcoMOTIVES AND GUNBOATS IN JAPAN. 


From a report on Japan recently issued by the 
Foreign Office, we learn that in 1901 six American 
locomotives were ordered for the Hokkaido Go- 
vernment Railways and others for the Main Island 
and Kinshin. The Government Railway Bureau 
for the Main Island had specified for British loco- 
motives only for some time past, but the last 
tenders, opened about the end of 1901, included 
one American maker—the Schenectady Locomotive 
Works—and four British makers. Theorder went 
to the United States, the cheapest British price 
for all thirty locomotives being 86,795/.; while the 
amount for which the contract went is 77,442I. 
This is the first time that the Government have 
placed British and American makers in competition 
on the same specification. The makers were given 
a free hand as regards design, and, with the excep- 
tion of the tyres, they were not bound to any par- 
ticular manufacturers for the material. The speci- 
fication was just such a one as British makers had 
been asking for, yet they were beaten in the con- 
test. It is remarked in the report that no doubt 
they could have supplied a better finished and 
higher class machine than will be furnished. 
On this point we are pretty certain to hear 
further, for the Japanese engineers are likely 
to make very careful experiments on the coal 
and oil consumption, and also very detailed obser- 
vations on the wear and tear. After all, the dif- 
ference in price is comparatively small, a little 
over 300/. per engine, which, when spread over the 
life of an engine, is a mere trifle, and may be much 
more than counterbalanced by extra cost of up- 
keep. We shall be disappointed if we do not hear 
the results of these experiments. The report 
adds: ‘One reason igned for the preference 
thus given to American locomotives is the pre- 
sence in Japan pay bein past rar of a repre- 
sentative of American locomotive builders, includ- 
ing the Schenectady Works, and no doubt his labours 
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were instrumental in carrying off the work to the 
United States. It is just possible that the know- 
ledge of local conditions enabled the American 
representative to cut down prices somewhat, or 
the firm which he represented may have been so 
anxious to obtain an introduction to Japanese 
trade that they were willing to execute their first 
order for little or no profit. Before expressing a 
definite opinion on the subject, we must have more 
facts and figures. Another item of interest in the 
same report is the fact that for a number of gun- 
boats for service in the Philippines, on account of 
which the United States Government recently 
asked for tenders, four Japanese shipbuilding com- 
panies competed. The Uraga dockyard, being the 
second lowest tenderer, succeeded in obtaining an 
order for five small composite gunboats. They are 
to cost about 56001. each. Another and larger 
order was placed with a Shanghai firm of ship- 
builders, whose estimates were the lowest. The 
comparative nearness of Uraga and Shanghai to the 
Philippines gave the builders an advantage as 
compared with those in Europe and America, but 
the fact that such boats can be built in Japan and 
China is significant. 
* ACCELERATION OF ENGLIsH TRAINS. 


Complaints have been loud and long among 
London merchants having business in Manchester 
and Liverpool, and among the commercial people 
of those some Lancashire cities who required to 
devote a day to their affairs in London, as to the 
slow speed, especially of morning and evening 
trains, between these towns and the Metropolis, and 
it is gratifying to record that from Monday next a 
new and greatly improved condition will prevail on 
the London and North-Western Railway. In several 
of the Manchester trains the speed is to be accele- 
rated so that half-an-hour less will be occupied on 
each journey. Thus the train which leaves Man- 
chester at 8.30 a.m. will arrive at 12.35 instead 
of 12.55, while on the 10.30 train there will be a 
saving of 5 minutes, and on the noon train of 
10 minutes. In the evening trains there is to 
be a corresponding saving—-10 minutes for 
the 4.15 ex-Manchester, and of 30 minutes in the 
much more largely patronised 5.30, which will arrive 
at Euston at 9.15 instead of 9.45; although a 
train travelling vid Stoke and Birmingham will con- 
tinue, as before, to arrive at 9.45. As to the 
down trains, the 8.30 a.m. is accelerated by 10 
minutes, and the 10.40, taking the place of the 
10.15, accomplishes the journey in 30 minutes less 
time. The extra 25 minutes thus allowed in 
London at the commencement of the day’s busi- 
ness without shortening the time available in 
Manchester will be greatly appreciated. The 
time taken is 3 hours 45 minutes, which means a 
speed of 50 miles, excluding stoppages. As to the 
evening trains there is a saving of five minutes on 
the 4.15 ex-London, and in connection with 
this train it is difficult to know why at the same 
time of the day it should take an ‘‘ express” train 
4 hours 50 minutes to go from Euston to Manchester 
and only 4 hours 5 minutes from Manchester to 
Euston. The popular 5.30 from Euston is to 
arrive at Manchester at 9.15, a saving again of half- 
an-hour. Thus, leaving London or Manchester at 
8.30 a.M., a business man can have five hours in 
either city and be back by 9.15, saving an hour on 
the former period of travelling. The Liver- 
pool conditions are not quite so satisfactory. 
In the first place, there is no early express from 
Euston from 7 a.M. until 10.40 a.m. ; it arrives at 
2.35 p.m. Formerly it was necessary to leave at 
10.15 to get to the Mersey town at this hour, so 
that there is an acceleration of practically half an 
hour; but a connection to Liverpool from the 
Trish day mail ex-Euston at 8.30, as in the 
case of Manchester, would be a great advan- 
tage. A new train is to be put on at 2.35, 
arriving at Liverpool at 7.25, and the 5.30 from 
Euston has been accelerated by 20 minutes, 
arriving now at 9.25 p.m. As to the up trains, 
there is a good train from Lime-street at 8, arriving 
at Euston at noon, 15 minutes earlier than formerly ; 
while the 9.45 ex-Liverpool has been accelerated 
by 20 minutes, arriving at 1.40. The evening 
train leaving Liverpool at 5.20 p.m., arriving at 
9.15 P.m., is a t improvement on the old 5.10 
getting to Euston at 10.25, representing a reduc- 
tion in time taken of 40 minutes. But this is 
only equal to the 3 hours 55 minutes of several 
of the other express trains. This result for the 
distance, especially in view of stoppages, is very 





satisfactory. Following this evening express is 
a stopping train for intermediate services. Bir- 
mingham will also profit by the new arrangements, 
which comes into force in June. A new train has 
been put on at 6.55 p.m., ex-Euston, which makes 
the journey of 113 miles in 2 hours 5 minutes, in- 
cluding stoppages; but the early morning down 
train at 9.20 takes 2 hours 15 minutes. There is 
a new train up at 11.25 a.m., which arrives at 
1.30 p.m, but the evening train at 5.40 does not 
get to Euston until 8.20 p.m., which, although 
5 minutes less than formerly, does not represent 
a brilliant performance. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on Friday, 
May 23, Professor S. P. Thompson, President, in the 
Chair, Mr. T. C. Porter showed ‘‘ A Lecture Experiment 
on the Ebullition of Rotating Water.” Ifthe water ina 
beaker, having approximately vertical sides, be caused 
to rotate about an axis concentric with the vertical geo- 
metrical axis of the beaker, it is obvious that in any hori- 
zontal section of the water the pressure is least in the 
centre, and increases from the centre outwards. If the 
temperature of the water is just below boiling-point, and 
heat is supplied to it whilst it is rotating, steam is formed 
only in the region of least pressure, and a gaseous core is 
produced. The rotation can be given to the water by 
stirring it with a glass rod covered with a piece of india- 
rubber tubing, and maintaining the stirring motion 
during the act of withdrawal of the rod. Some curious 
phenomena are shown by the column of steam, if the 
water is first stirred and then left to come to rest whilst 
the heating is continued. At first there is a markedly 
concave surface to the water in the beaker, and the 
column of steam is practically continuous from 
to summit. After this stage, pulsations set in. The 
course of events during a _ pulsation is as follows : 
First phase.—The surface of the water flattens, and when 
most nearly level a column of steam springs up with great 
rapidity from the base of the beaker to the surface of the 
water, heaving this up in its central portion. Immedi- 
ately after the eruption of the steam, and whilst the 
column still stretches from the base of the beaker to the 
surface of the water, follows the second phase. The 
steam column seems to condense, and breaks up, leaving 
only a few small bubbles, which either hang stationary or 
move downwards in the liquid ; whilst, if the water has dust 
in it, the motion of the dust particles shows that a curious 
kind of annular wave, concentric with the steam column, 
traverses the water from top to bottom, apparently 
causing in its course the almost complete condensation 
of the steam, and the curious brief downward movement 
of the bubbles left. Ab the same time the surface of the 
water in the beaker becomes deeply indented. After 
this the apex of the surface vortex rises, and the first 
phase of the phenomenon recura. The curve of the 
surface of the water throughout is never a parabola, the 
divergence indicating that the water rotates more —_— 
as it nears the axis. The pulsations can also be duced 
by stirring cold water in a beaker-shaped jar, having a 
small hole in its bottom, through which a stream of air- 
bubbles can be blown. The forms of the steam columns 
in some cases present a likeness to those of eolar promi- 
nences; and Mr. Porter suggested that the immediate 
cause of the latter might be the diminution of pressure 
on the sun’s surface at or near the centre or centres of 
depressions caused 4 violent cyclonic disturbances in the 
solar atmosphere. He asked for an explanation of the 
pulsations. : Shoe 

Mr. C. V. Boys exhibited a small heat engine, in which 
rotating water evolved steam without ebullition. 

Mr. T. H. Blakesley expressed his interest in the appa- 
rent want of buoyancy of the steam bubbles in the second 
ag of the puleation. He said that in filtering liquids 

e had sometimes noticed what appeared to Tigo 
bubbles of air which lacked buoyancy. They were really 
drops of the liquid surrounded by a film of air. He sug- 
gested that the curve of the water surface could be made 
parabolic by ocomge the beaker. In this case the vertical 
distance between the highest and lowest points of the 
surface would be a measure of the velocity of rotation. 

Mr. W. Watson said that as the viscosity of water 
changed rapidly when nearing the boiling-point, small 
variations in the temperature of the liquid might alter 
the parabolic form of the surface. Any bubbles of steam 
formed away from the axis of rotation would be driven 
to the axis on account of the greater density of the water. 

Mr. Price said he had seen some similar experiments 
illustrating the formation of waterspouts. The appear- 
ance was like the effect shown, but the pulsations were 


absent. 

Dr. A. Griffiths, in suggesting an explanation of the 
oscillation of the water, pointed out that if the distance 
of a rotating body pom in position by a spring) from the 
axis be forcibly diminished, the conservation of the 
moment of momentum indicates an increased rate of 
rotation. On releasing the body, the increased centrifugal 
force causes it to shoot past its original position. Beyond 
the position of equilibrium, the conservation of the 
moment of momentum indicates a diminished speed which 
decreases the centrifugal force. Thus the body oscillates 
radially. When the water in the beaker is flat, the mass 
of the water is at a less average distance from the axis of 
rotation than when it is heaped towards thesides. Thus 
the outward-driving force is probably larger when 
the depression is small than when ib is e. The out- 
ward force drives the water beyond the position of equi- 
librium which it would hold in the absence of oscillation. 

The Chairman said it would be interesting to observe 


the effects produced by varying the method of supplyin 
the heat to the went ihc — 

A paper by Mr. J. A. Erakine on “ The Conservation 
of Entropy” was read by the Secretary. Heat energy 
may be expressed as the product of two factors—a quan- 
tity factor—entropy, and an intensity factor—temperature. 
The conservation of entropy holds in thermodynamics 
when dealing with reversible processes, and is analogous to 
the conservation of other quantity factors, such as momen- 
tum, moment of momentum, and electric quantity. The 
author shows the completeness of the analogies by con- 
sidering Carnot cycles carried out on electrostatic and 
hydraulic engines. Professor Wiedeburg has proposed 
to extend the doctrine of the conservation of entropy to 
irreversible processes by introducing a new quantity 
analogous to electric resistance. 

The Secretary read a letter from Mr. cont 
which he stated that the author had got hold of what 
was no doubt Clausius’s original idea of oe: The 
science of thermodynamics, as far as it deals with rever- 
sible processes, depended upon what the author called the 
conservation of entropy, but reversible processes did nob 
exist in practice. The author’s treatment was quite in 
accordance with orthodox thermodynamics. 

A paper by Signor G. Giorgi on ‘‘ Rational Units of 
Electromagnetism” was by Mr. Price. Mr. Price 
—— the reading of the paper by saying that both 

rofessor Fleming and Professor Fessenden had advo- 
cated a partial change of units which would leave the 
most important ones unchanged, and the method em- 
— by the author was similar to that adopted by 

rofessor Fessenden. The author starts with a set of 
three equations, which contain explicitly the four con- 
crete units of electromotive force, magnetomotive force, 
electric current, and magnetic current, together with that 
of activity, and considers them as fundamental in electro- 
magnetism. Two fundamental units are required to ex- 
press these quantities, and their — must reproduce 
the mechanical unit of activity. If the watt is assumed as 
unit of activity, there are two units ready made, the volt 
and the ampere—which satisfy the condition and may be 
considered fundamental. All concrete unitsin electricity 
and magnetism can be expressed in terms of these and the 
second as unit of time. In order to complete the system, 
a unit of length is required. The metre and kilogramme 
are consistent with the watt, and putting them together. 
with the units enumerated in the paper, the author has 
built up an absolute metre-kilogramme-second system, 
which comprises electric, magnetic, and mechanical mea- 
sures in @ consistent frame. 

The secretary read a letter from Mr. Swinburne stating 
eee a ow far me _ love ——w would be glad to 
get rid of *‘4 7,” but schemes for sup ing it general] 
moved it somewhere else. He a if the author had 
really got rid of 4 7, or merely chained it up in another 
—. If a change in units were to be made, it would 

an advantage to get rid of the terms “ electromotive 
force” and ‘‘ magnetomotive force.” 

Professor Everett said he had arrived at the following 
determinations of the author’s meaning : 

When - and K are taken into account, we have the two 
following identities : 

1. The dimensions of current are the same as those of 
magnetomotive force, or H x length, called “*f” in the paper. 

2. The dimensions of electromotive force are the same as 
those of quantity of magnetism divided by time—called 
by the author “‘ magnetic current,” and denoted by g. 

_In connection with (1) the line-integral of H for a path 
singly linked with « circuit carrying a current of O 
amperes is to be called ©. This gives the unit for H in 
terms of the ampere and the unit of length (the metre). 

In connection with (2) we are to use the equation for 
magneto-electric induction in a circuit 
electromotive force = — aN 
together with the rule that a quantity of the magnetism 
m gives the total flux N =m. The unit quantity of 
magnetism is thus defined in terms of the volt and the 
unit of time (the second). 

The Chairman said he had received a paper from Signor 
Giorgi, giving a number of illustrations of the applica- 
cation of his theory to calculations. There were 
some further explanations, and the dimensions of many 
physical quantities were tabulated in terms of the volt, 
ampere, and second. The author claimed to have based 
an absolute system on the metre, kilogramme, and second, 
while leaving the practical units un le 

The next gag, Se the Society will be held on Friday, 
June 13, at the National Physical Laboratory, Bushy 
House, pret etd the kind invitation of the direc: r 
The National Physical Laboratory will be open for the 
inspection of Fellows from 3.30 p.m. to 6 p.m. The 
station for Bushy House is Teddington, on the South- 
Western wT Trains leave Waterloo (South Station) 
ab 2.36, 3.14, 4.15; and Waterloo (Windsor Line Station) 
at 2.40, 3.17, 3.40, and the journey takes about 45 minutes. 
Fellows who intend being present are requested, if 

ible, to inform the director by post-card some days 
fore the meeting. 





WIRELESS TELEGRAPHY.—Operations have been begun for 
pry Reimer ga of a —— ss . - hb station 
at ponack, a few miles south-west pton 
Long Island. The station, when com 18 expected 
to become the most important one in the United States, 
as ib will be in direct communication with Sandy Hook 
and New York on the one side, as well as Nantucket 
Cape Cod, and North Shore on the other. Its chiof 
value will be that incoming and outgoing liners will com- 
municate with it with more certainty and accuracy than 





with any other station along the coast, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 20. 

A very unexpected demand has been presented for 
steel rails, and for railway equipments and supplies 
for 1903. Inquiries are now arriving, and owing to 
the continued oversold condition of all mills, it is quite 
probable that within the next few weeks very large 1903 
requirements will be covered. Inquiries have also 
been received for deliveries during the latter part of 
this year. One order has gone abroad for Pacific 
Coast delivery. It is understood from the very best 
authorities that the requirements for the coming 
year will be extraordiaary. The demands will in- 
clude shop and round house equipment. A great 
many heavy sections ranging from 70 1b. to 100-1b. 
rails will be presented. It is quite evident that the 
railway managers recognise the probability of a con- 
tinuance of existing conditions, and in view of the 
fact that an immense amount of railroad building is 
projected, they are taking time by the forelock, as 
rail-makers are willing to take contracts at 28 dols., 
and may advance prices later. All statements, 
and, in fact, all intimations given, go to establish 
the probability that steel rail quotations will be 
kept where they are, but railway managers have 
taken alarm and desire to be secured. Steel billets 
are not to be had, and quite a number of inquiries 
have been rejected and orders turned down. 
Quotations are nominally 35 dols. German steel 
can be imported 30 dols. to 31 dols., but there 
is little to be placed upon prompt deliveries. The 
demand for structural material continues to crowd 
mills, and prices are nominally 2 dols. to 4 dols. 
= ton higher. Engineers, contractors, and others 
ave turned to Europe, and are endeavouring to place 
large orders abroad—in several instances have suc- 
ceeded in doing so. The present production of pig 
iron is 1,150,000 tons per month, or 18,000,000 tons 
per year. This capacity will be exceeded with the 
incoming of several furnaces now being hurried to 
completion. Bar mills throughout the country are 
oversold and overcrowded, and a large amount of 
business is in sight for summer placing. The plate- 
iron steel makers fail to meet or put up prices, but 
another meeting will be held on June 5 for that pur- 
pose. The demand for merchant steel and merchant 
pipe and boiler tubes, including skelp iron and steel, 
is extraordinary, and all mills are being strained to 
keep up with the urgent demands of buyers. It is 
ne able that some very large contracts will soon 
e placed for crude steel for 1903 delivery. Every- 
thing is sold up for this year, and manufacturers appear 
to be willing to place orders for 1903 at current rates. 
There is danger of a further advance in Southern iron 
from 12 dols. for No. 2 foundry. An order has been 
ea abroad by Chicago parties for 20,000 tons of 
illets ; 2000 tons of imported sheet bars were ordered 
from Pittsburgh a day or two ago. 





ARTILLERY VERSUS ARMOUR. 

WE ee on pages 720 and 721 photographs 
taken of cemented armour-plates (Krupp prucess) 
after being attacked by the Vickers 6-in. and 7.5-in. 
guns and various types of projectiles, also manufac- 
tured by Messrs. Vickers, Sons, and Maxim, Limited, 
while the accompanying Tables eet out the official 
results in tabular form. The plates, as shown on the 
engravings, are 6 in. and 11{§ in.—practically 12 in. 
—in thickness, and were manufactured to Admiralty 
specifications. The first of the trials took place on 
the 9th inst., when the Controller of the Navy— 
Admiral May—and other naval officials were present. 
The remainder of the shots were fired on the 23rd 
inst., when practically the whole Board of Admiralty 
was present, excepting the First Lord—Karl Selborne 
—who was prevented at the last moment from attend- 
ing, owing to the suddenly-convened meeting of the 
Cabinet to consider peace proposals, 

The attack on the 9th inst. was against the 12-in. 
plate, and the results are set out in Table I. 
The first round from the 6-in. gun, with a capped pro- 
jectile at the high striking velocity of 2799 foot-seconds, 
completely perforated the plate, althcugh the projec- 
tile was broken up. The second shot, without cap, 
—— 3? in., and the third, an explosive shell 
rom the 7.5-in. gun, was buried deep in the plate, as 
shown; a probe could be inserted round the edge 
to adepth of 7 in. On the 23rd inst. two further 
shots were fired at this a both from the 6-in. gun, 
as recorded in Table II., the one with a cap going 
og the plate, and remained in the backing ; but 
the fifth shot, without a cap, was broken up, and 
measurement showed that it had only penetrated to a 
depth of 3 in. 

The attack on the 6-in. plate on May 23 con- 
sisted of three rounds, the Frat and third from a 
6-in. gun, and the second from the 7.5-in. weapon. 
Both guns using capped ——_ completely defeated 
the plate, the 7.5-in. explosive shell passing through it; 
the greater part (92 1b.) was discovered bedded in a 
sand heap beyond the target, but the 6-in. shot without 


a cap did not make any impression on the plate. 





TESTS OF 6-IN. AND 7.5-IN. GUNS AGAINST 6-IN. AND 12-IN. CEMENTED (KRUPP) 
STEEL ARMOUR-PLATES. 


TABLE I.—First, Szconp, AND THrrD Rounps AGAINST 11}§-IN. PLate, 


Date : May 9, 1902. Firing at Eskmeals range for trial of 7.5 in. and 6in. Vickers armour-piercing projectiles 
fitted with Johnson cap against a 12-in. Vickers K.C. plate, No. 4865. Ordnance No.: 10374, 6 in. B.L. 
Mark B.; and No 10174, 7.5in. B.L., 50 calibres. Mountings: Naval pedestal, Present: Admiral May, 

RN.; Commander Hope, R.N.; Major Minchin, R.A.; Major Bittleston, R.A.; Mr. Albert Vickers; Lieu- 

tenant Dawson; Mr. Malcolm Hay; Mr. E. M. Johnson; and Major the Hon. A. Lambart. 




















Cuarer. | | Velocity. Temperature of charge 80 deg. Fahr. 
Round Projectile and Fuze. Thermometer was ” 
49, 
Nature. Weight. | —— Barometer.. ..  .. 30.25in. 
Ti Ib. | fteece, | 8.V. S.E, | Ramming, 
ft.-sec. ft.-tons in. 
J R.R. 384, Nitro- 34 Vickers 6 in. A.P. shot, fitted with | 2856 2799 5705 41.65 
cellulose Johnson cap 105 Ib. | 
2 Ditto 34 | Vickers 6 in. A.P. shot without | 2880 2820 5513 41.55 
| Vickers 7.6 in AP. shell, fitted with | 
:,. 30 Vickers 7.5 in. A.P. shell, wi 2444 | 8192 . 
3 Cordite =, ss | Johnson cap, 205 Ib. ices ’ 66.75 


| Sm Sek en ms oK a 








Rounp 1.—Completely perforated plate. Projectile was broken up. Penetration measured 18 in. to base of 
shot, after removing its fragments the penetration measured 234 in. Extent of injury by , 18.5 in. H. by 
20.5 in. V. No cracks. Diameter of hole 6 in. This shot struck exactly in front of a horizontal H. girder, and bulged 


it back 13 in., otherwise it would have of completely through. 

Rovunp 2.—Projectile completely broken up. Penetration about 3} in., but point of shot remained fused in plate. 
Extent of injury by scaling, 184 in. H: by 19 in. V. No cracks. Diameter of portion of shot in hole = 8in. There was no 
trace of bulge at back, or any displacement of backing. , Z 

Rovunp 3.—Projectile broken up, but all the point portion, including 2 in. of core, remained in plate; it was not, how- 
ever, fused in as in Round 2, for a feeler could be inserted in many places round the periphery up to 7 in. from face of plate. 
Penetration to front end of core was 5 in.; if, therefore, the print preserved its profile, the total penetration would be 
9} in. Base portion set up and part flowed in molten state into the front of core, moulding itself to its contour. Extent 


of injury, 23.5 in. H. by 21.5 in. V. 
TABLE II.—Fovurtu anp FirtH Rounps AGAInsT 11}}-In. Pate. 

Date; May 23, 1902. Firing at Eskmeals range for trial of Vickers 6-in. armour-piercing shot fitted with Johnson 
cap, against a Vickers 12in- K. C. plate, No. 4865. Ordnance No. : 10374, 6-in., Mark B. Mounting: Naval 
pedestal. Present: Lord Walter Kerr, Admiral May, Admiral Fawkes, Captain Foote, R.N., Colonel 
. E. Vickers, Mr. Albert Vickers, Mr. Douglas Vickers, Lieutenant Dawson, Mr. Malcolm Hay, the 
Hon. 8. P. Bouverie, and Major the Hon. A. Lambart. 

















| i 
CHARGE. Velc city. | 
4 Temperature of charge .. 80 deg. Fahr 
Round. Projectile and Fuze. | ‘Thermometer {Wee ulb .. 4 ” 
Nature. | Weight. | (Barometer. “A 30.8 in. 
| Ib, ft.-sec. | 8.V. SE. | Ramming 
| ft. -sec. ft..tons | in. 
4 R.R. 384. Nitro-cel 34 6-in. Vickers A.P. shot 2841 2786 £676 41.75 
lulose fitted with Johnson cap. | 
| | Weight, 105.5 Ib. | 
5 Ditto | 84 '6-in. standard A.P. shot 2887 2827 6542 41.7 
| without cap. Weight, | 
| 100 Ib. | 
! ' 





Three rounds had previously been fired at this plate on May 9, 1902. 

Rounp 4.—Shot completely perforated plate, but did not get through the wood tacking or skin-plate. The shot re- 
mained in backing, the rear of base being 9 in. from surface of plate ; a feeler could be inserted along the outside of shot to 
a distance of 16 in. from surface of plate. The extent of injury by scaling was 20 in. H. by 224 in. V. C 

Rounp 5.—Shot completely broken up. Penetration 3in. Point of shot remained fused in plate. A large piece of 
shot rebounded and was found 20ft. in front of plate. 


TABLE III.—Triats AGAINST THE 6-In, PLATE. 


Date: May 23, 1902. Firing at Eskmeals range for trial of Vickers 6-in. armour-piercing shot and 7.5-in. armour- 
piercing shell, both fitted with Johnson caps, against a Vickers K.C. plate, No. 4126, 8 ft. by 6 ft. by 6 in. 
rdnance: No. 1037a, 6-in., Mark B, and No. 10174, 7.5-in., 50 calibres. Mounting: Naval estal. 


Present: Lord Walter Kerr, Admiral May, Admiral Fawkes, Captain Foote, R.N., Colonel T. E. Vickers, 
Mr. Albert Vickers, Mr. Douglas Vickers, Lieutenant Dawson, Mr. Malcolm Hay, the Hon. 8S. P. Bouverie, 
and Major the Hon. A. Lambart. 

















CHARGE. Velocity. 
| Seer Temperature of charge +. 80deg. Fahr. 
Round. | fae SOA Be ave HOES | Projectile and Fuze. | mama | im ee ” 
| M ” ” 
Nature. Weight. | | Pee Barometer : 30.3 in. 
ae | thse, ov: ] SE Ramming 
t.-sec. BEC. n. 
1 Cordite 2°, Lot119| 12.5 6 in. A.P. shot (Vickers), 2034 1995 2768 41.25 
| 17 on gg cap. Weight,| 
} | e | | 
2 Cordite °° Lot 117) 35.3125 7.5-in. A.P. shell, fitted 2291 2186 | 6795 66.75 
30 | with Johnson cap. | | 
| Weight, 205 Ib. | } 
Cordite 2° Loti19 | 12.24  6-in. A.P. shot (Vickers), 2007 1971 =| ~—s(2829 41.31 
17 | fitted with Johnson cap. | | 
| Weight, 105 Ib. | 
' 1 { 








Rovxp 1.—Projectile broke up, point remaining fuzed in plate. Extent of injury by scaling, 24in. H. by 22 in. V. 
There were no crac’ There were signs of a bulge at the back. P 
Rounp 2.—Complete perforation took — 3 no pieces of shell, except the base plug, were found. The size of hole was 
8.75 in. by 8.5 in. tent of scaling, 14.5 in. H. by 14.5in. V. The point of shell o round, weighing 92 Ib., was subse- 
quently recovered, having penetrated 20 ft. into sand at rear of target. 
Rovunp 3.—Complete perforation took place. Projectile broke up, pieces being found in rear. Size of hole, about 6} in. 


Extent of injury by scaling was 13 in. H. by 14 in. V. 
6 1000 yards off. Starting with the gun 


A series of five rounds was then fired from the 7.5-in. gun at a ta ds off. 
loaded, the time to pressing trigger for fifth round was 31 seconds. All the rounds hit within a space about 6 fo. H. 


by 5 ft. V. 











Tue NortHern Coatrietp.—A report of Mr. J. M. {during the early part of the year trade was brisk, and 
Hedley, His ane’ inspector of iets for the New- perce. Bhar Te a considerable number of additional per- 
castle district, for 1901, has been issued as a Blue Book. sons were © . The demand af fell off ; 
Although the returns show that 3452 more persons were but instead of any hands being discharged, all the men’s 
employed, the output of voal—viz., 24,416,572 tons—fell names were kept on the books and the pits worked short 

antity of mineral nm em- 


below that of the previous year by 75,745 tons. Cum- time. The e per 
berland and Durbam showed an increased output of ployed was: In Cumberland, 323 statute tons per employe 
below ground, and 243 above ground; in Durham (North), 


86,887 tons and 59,687 tons respectively, but 

falling off in Northumberland of 222,319 tons. The fall- 380 tons below ground and 302 tons above ground ; in 
> he in the output was not altogether unexpected, | Northumberland, 345 tons below and 279 tons above 
although it is somewhat anomalous to find it coupled | ground ; ing an average for the district of aor Sone 
with an increase in the number of persons employed. | below and 285 tons above ground, as compared with 37! 

The inspector explains the decline by pointing out that ' and 297 tons respectively in 1900. 
































ENGINEERING. 


725 











May 30, 1902. ] 


THE MATHOT CONTINUUUS EXPLOSION 
AND PRESSURE RECORDER. 


Ty1s instrument combines the cylinder and pencil 
gear of an ordinary indicator with a po, band of | 
paper driven by clockwork. It is incapable of taking | 
a closed diagram, for the paper moves in one direction 
only, and, further, it does not tae a diagram from 
which the power can be measured directly, since the 


The Mathot recorder serves, on such 
engines, to furnish a continuous diagram, from which 
much may be learned as to what is happening within 
their cylinders. According to a circular we have re- 
ceived, the efficiency of examples of such engines has 
often been raised very greatly as the result of modifi- 
cations made from information obtained by aid of 
the recorder. The effects of different proportions of 
inlet and exhaust passages, and of various sizes of car- 
buretters, can be seen very clearly. The figure in the 


on an indicator. 





rate of travel of the paper is uniform, and does not 


vary with that of the piston. Its object is, cf course, | 


n>xt column shows two sets of diagrams, one taken 
before and one after alteration of the carbu- 
retter of a high-speed motor. We should 














think there is a wide field of usefulness for 
this instrument, which is being introduced by 
Messrs. T. S. M’Innes and Co., Limited, 41 
and 42, Clyde-place, Glasgow, and 113, Fen- 
church-street, London. 








INDUSTRIAL NOTES. 

Wuitsun week has become a favourite sea- 
son for industrial conferences and gatherings, 
and this year they have been numerous, and of 
much general interest, The greatest, and in 
some respects the most important, was the 
Co-operative Congress, held in the ancient city 
of Exeter. The congress was a huge i ep. 
of over 1000 delegates. It resembled a great 
meeting rather than a conference, but the 
arrangements made were so complete that it 
had a business-like air. There was also an 
exhibition of the products of co - operative 
societies, to which between 60 and 70 socie- 
ties sent exhibits. The co-operative movement, 
the president said, had a membership of nearly 
2,000,000, an ‘‘army for social reforms and 
social equality ;” the business done by the 
2000 societies represented an aggregate of 
80,000,0002. during last year. There were in 
existence 136 productive societies, with a 
capital of 966,000/.; their aggregate turnover 
last year amounted to 1,646,000/., with profits 
corresponding. The congress was mainly occu- 
pied with matters pertaining to the vast inte- 
rests represented. One resolution demanded a 
law to put down bribery and corruption, in the 
shape of commissions, which one speaker de- 
clared were largely resorted to in co-operative 
societies and trade unions. It was stated that 
co-operators and trade unionists were more in 
accord, each movement helping on the other. 
It was also stated that co-operation in Ireland 
was greatly benefiting Irish farmers. Among 








Fia. 1. 


different from that of the ordinary indicator ; it is to 
afford a ready means of comparison of a number of 
successive strokes of an explosion engine. Such 
engines are subject at times, when improperly propor- 
tioned or badly managed, to rhythmical variations, the 
initial pressure rising and falling gradually during a 
succession of cycles, or undergoing a sudden altera- 
tion after one or more idle strokes. All such varia- 
tions can be followed with far more accuracy on a 
series of diagrams on a band of ~— than when they 
are superposed on a single card. Indeed, in the latter 
case it is often hopeless to try and establish their 
order, and to judge in what way they are related. 

As shown by the annexed illustration, the me- 
chanism is quite simple. There is an ordinary 
indicator, with this difference, that the spring is out- 





side the cylinder, and so is removed from contact 
with the hot gases. There are three paper drums, 
the band travelling from the first, across the second, 
and — coiled on the third. The second drum 
is driven by clockwork contained in the box below it. 
This clockwork can be started and stopped, at will, at 
either of two speeds. When other speeds are required, 
the —~ wheels shown at the top of the drum are 
changed for another pair of difterent proportions. 
Diagrams ranging from } in. to 3in. or more in length 
can be obtained as desired. The roll of paper is 
dropped into the left-hand drum, and is drawn out 
over a fixed surface acting as a brake to keep it taut. 
It then passes round a considerable proportion of the 
circumference of the centre drum, and is finally wound 
on the right-hand drum. This latter is driven by 
friction from the flange of the centre drum. There is 
a fixed, but adjustable, pencil, by which the atmo- 
spheric line is drawn along the whole length of the 
paper. 

any explosion engines used on motor cars run too 
fast for it to be feasible to use a reciprocating drum 





the general subjects discussed two were of a 
political character—the Education Bill and the 
Tax on Corn, both of which were condemned. 
It was determined to still further organise a 
propaganda with the view of extending co-operation 
to the poorer sections of the people. ‘‘If they will 
not, or cannot, come to us, we must go to them,” 
said one of the speakers. The policy was agreed to. 





The thrift side of social and industrial questions 
was well represented by the annual conferences of 
several great friendly societies—the ‘great orders,” 
as they are called—and by the largest of such societies 
without branches, or lodges. The Independent Order 
of Oddfellows, Manchester Unity, met at Newcastle- 
on-Tyne. The directors of the order, and some 700 
other delegates, attended the Conference. The Grand 
Master stated that at the beginning of this year they 
had only 3466 short of a million members, and he 
further said that doubtless they had now reached the 
hoped-for million, for the increase last year was 14,641 
after allowing for deaths and exclusions. The adult 
lodges had 860,709 members; but in the past year 
25,049 members fell out of the society by reason of 
arrears and non-payment of contributions. The 
aggregate income of the order, at the date of the last 
fall return, was 1,760,388/.; the expenditure amounted 
to 1,599,7637. The total capital of the order on 
January 1 of this year was 10,750,954. The Grand 
Master stated that during the last 25 years the aggre- 
gate income from contributions amounted to 
17,732,484/.; the interest on investments and cash 
balances to 6,055,261/. ; total, 23,787,745/. In the same 
period the order paid as sick benefit 13,789,675/. ; and 
in funeral claims 3,262,105/. ; total, 17,051,781/. It is 
only by such vast aggregate figures that we can see the 
enormous advantages of such societies, and to what ex- 
tent they confer benefits upon their members. The 
community is also benefited, as were it not for such 
societies, a large number would come upon the poor rates 
during sickness, and many would have to be “‘ buried 
by the parish.” The question of solvency naturally 
cropped up. It was stated that continual progress was 
being made in that direction. The members were 
doing their best to satisfy the most searching actuarial 
investigations. The low rates of interest were ad- 
verse to friendly societies ; an annual interest of less 
than 34 per cent. would not suffice. This amount 
they must earn to make them secure, The Bills now 


‘ference at Newcastle-on- 





before Parliament claimed attention. It is expected 

that the Compulsory Shop Clubs Bill will , and 

clauses have been inserted in some Private Bills com- 
elling corporations to register schemes under the 
‘riendly Societies’ Act. 


The Conference of the National Independent Order 
of Oddfellows met at Huddersfield. The Grand Master, 
in his address, stated that the order had never occu- 
pied a higher position than it did then. On January 1 
of this year it had a total membership of 72,999, 
of whom 63,322 were full adult members. The number 
of new members initiated in 1901 was 4242, but 3286 
seceded. The total funds amounted to 316,691/., 
as compared with 298,260/. on January 1, 1901. The 
Grand Master defended the principle of graduated 
contributions adopted by the order as better than a 
system of uniform contributions in the other affiliated 
orders. With reference to legislation, he thought 
that Parliament did not do as much for friendly 
societies as it ought. He stated that the latter 
paid 277,633/. more in outdoor relief than the 
whole of the poor law unions of the country. He 
admitted an actual deficiency in the funds of 226,333/. 
In 211 lodges there was a deficiency of 231,722/., and 
a surplus of 53897. in 26 lodges. This is not en- 
couraging. 





The Grand United Order of Oddfellows met in con- 
ference at Burnley. On January 1 of this year it had 
4917 active branches—a gain of 73 in the year. The 
total membership was 330,452—increase of 3659 in the 
year. The contributions during the year amounted to 
297,688/.; expended in sick and death claims, 164,736). ; 
increase of funds, 132,951/. The total balance was 
1,067,0937. The conference discussed an insurance 
scheme, formulated by the directors. 


The Midland United Order of Oddfellows met in 
conference at Derby. It is but a small order, although 
it has been in existence for Sage years. Its total 
funds only amount to 20,796/,, of which 17,341/, 
belong to the several branches, One of the chief 
things engaging the order at this time is the consoli- 
dation of the various branches. The Grand Master 
stated that the financial position of the order is satis- 
factory. The death-rate had been low in the past 
year, and less had been paid in sick benefits ; but 
there was a decrease of 46/. in the year’s working—a 
small sum, but regrettable. 








The National United Order of Free Gardeners met at 
Halesowen, 90 delegates being present. The total 
number of members was 73,921—increase in the year, 
792. The total income for the year was 93,5571. ; 
expenditure, 83,384/. ; balance, 10,170/. The total 
worth of the order was 212,467/.—increase, 70811. 


The Loyal Order of Ancient Shepherds met at Car- 
diff. The report stated that the Amalgamated Unities 
had 1036 lodges, and 123,357 adult members, and 
37,740 juvenile members. The increase in the year 
was 2293 adults and 1966 juveniles, The total in- 
come was 189,290/.; expenditure, 144,290/.; gain in 
the year, 45,000/. The aggregate membership was 
226,321; the total funds amounted to 727,389/. 


The Order of the Sons of Temperance met at Bolton. 
The total membership of the order is 80,117, of whom 
25,929 are juveniles. The total capital amounted to 
242,6597. It is stated that the death-rate was 
extremely low in the year—only 5.9 per 1000 
members. The order desires to increase by 10,000 
members, 








The biennial conference of the Gasworkersand General 
Labourers’ Union met in Manchester. It was reported 
that the number of branches was 342, and had a total 
membership of 46,014, of whom 37,415 were financial 
members. If nearly 9000 are out of limits, how can 
they be regarded as bond fide members? The contri- 
butions in the two years amounted to 45,803/.; miscel- 
laneous receipts, 602/.; income from the General 
Federation of Trades Unions, 1997/. ; aggregate, 48,403/. 
Expenditure: dispute pay, 14,742/.; paid to the 
General Federation, 7569/7. The amount recovered by 
way of compensation for injuries was 8525/. The 
union had dealt with 230 dispute cases in the period, 
25,691 payments being made to members, &c., the 
total of which amounted to the 14,742/, The report 
declared that the union desired to avoid strikes, but 
insisted that organisation alone could protect the 
interests of the members, and enable them to improve 
their condition in life. Labour representation was 
generally supported by the conference. 





The Railway Workers’ Union held its triennial con- 
Tyne. This is an organisa- 
tion quite distinct from the Amalgamated Society of 
Railway Servants. The union has 6225 members, an 
increase of 1468 in the year. The conference voted 
in favour of labour i ame the question of 
means or levy to be decided by ballot. It passed a 
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resolution in favour of universal State pensions of 5s. 
per week at sixty years of age, workers not to be 
called upon to specitically contribute. The chairman 
stated that of the millions spent by trade unions, 
only 25 per cent. was expended on labour disputes, 
strikes, and lock-outs, 60 per cent. went in provident 
benefits, and 15 per cent. in management. 





The National Union of Boot and Shoe Operatives 
met in the ancient city of Bristol, now a great centre 
for the manufacture of boots and shoes. The union 
has 28,000 members and a balance of 76,622/., an 
increase of 19,062/. in the year. The Conciliation 
Committee has on the whole worked well, the friction 
between the union and the employers being of small 
account, though there have been some references to the 
Conciliator. ‘The conference supported compulsory 
arbitration, in spite of the protest of the general 
secretary ; labour representation ; shorter hours; and 
proposals for a uniform wage so far as practicable. 


The International Miners’ Congress met at Diissel- 
dorf. Germany had fifty delegates, and Britain had 
forty. Delegates were also present from Austria, Bel- 
gium, and France. A legal eight-hour day was again 
affirmed, with some dissentients from Durham and 
Northumberland. Some differences arose as to repre- 
sentation, when the Berlin resolution was amended in 
order to meet the difficulty. The nationalisation of 
mines was unanimously supported by the ng mae 
An extension of labour representation naturally found 
favour with all sections of the nationalities assembled, 
as was also extended employers’ liability. 








The report of the Boiler-Makers and Iron Shipbuilders 
states that the expectations expressed in the previous 
issue, as regards the improvement in trade, have not 
been céalise’. The total number on the funds was, 
at date, 4867; last month, 4376. Travelling, 27 ; last 
month, 43. Signing the vacant-book, 406; previous 
return, 369. On home donation, 1962; previous month, 
1483. Sick benefit, 1705; previous report, 1747. On 
superannuation benefit, 771; previous report, 741. 
The great increase on home donation is the test of 
trade. Notwithstanding the figures given, there are 
anticipations of improvement; at least, no serious 
falling off in employment is regarded as probable. 
The total membership of the union is 48,385 ; the total 
fands in hand amount to 408,716/. 15s., includin 
20,0007. invested in the Birmingham Corporation 
Bank as the superannuation reserve fund. This union 
has more investments than any other union in the 
world, The —— last quarter included 95431. 
sick benefit ; 93407. out of work ; 4150/. superannua- 
tion; 20471. funerals; and only 26/. for disputes. 
Men are still advertised for in the Monthly. The 
question of admitting other sections of workers into 
the union has evoked general satisfaction, with very 
little adverse criticism. 





The report of the Associated Blacksmiths says that 
the returns as to employment are more encouraging 
than in the previous report. The unemployed list is 
rapidly diminishing, only 54 being in receipt of that 
benefit. This is a reduction of a very large proportion 
of the number given last month. The percentage out 
of work is now very small. Members are urged to be 
regular at their work, and to obtain, where possible, 
situations for those not employed. The question of 
shipping combinations is dealt with, not altogether 
favourably to the combine. Reference is also made to 
the legal position of trades unions, and to the Bill now 
before the House of Commons. 





The iron works in the Wolverhampton district were 
mostly idle during the first four days of last week. 
The iron market was sparsely attended, and very 
little actual business was done. The meeting of the 
Midland Wages Board was postponed, so that the 
accountant’s returns and the certificate as to rates 
and wages were not given at date, but stood over to 
the current week. Orders on hand are reported to be 
sufficient to keep the works employed for the next few 
weeks. No changes were reported in prices, but it 
is said that there was a tendency to lower values. 
The last returns to the Labour Department state that 
steel-smelters continue busy, and that a further im- 

rovement is manifest in all branches of the iron trades. 

he steel mills in Shropshire were fully engaged, but 
in the iron trades employment has been fey In the 
engineering and allied trades, both electrical and 
general engineers, boiler and tank makers, bridge and 
girder constructors, and gasholder makers report 
trade as good, ironfounders as bad. Both cycle and 
motor makers are well employed. At Coalbrookdale 
and Madeley employment gonerally is better, but the 
malleable ironworkers at Walsall are slack. In the 
hardware industries there has been variations in ac- 
tivity, but eleven branches report employment as good, 
eight branches report improvement in trade, eleven 
report employment as moderate, one as quiet, and 
sixasslack. It is also slack with the anvil and vice 


makers at Dudley, and bad with the tube-socket makers. 
At Wednesbury employment was good with the 
railway spring-makers ; in the axle, coach ironwork, 
and forging departments trade has been quiet. There 
has been a healthier tone oo in consequence of 
anticipations of peace, and it seems to be generally 
ne oi there will be a spurt of good trade if the 
negotiations going on turn out successful. There can 
be no doubt but that the desire and hope for peace 
has been accentuated of late by reason of the more or 
less lifeless condition of the iron and steel industries, 
and consequent lack of confidence. 





In the Birmingham district most of the mills and 
forges were closed during the first four days of last 
week; there was a small attendance at the iron 
market, and the business done was merely nominal. 
Such gales as took place were on the basis of quoted 
rates. Pig iron was reported to be dear, and the 
supply limited. Smelters were fully engaged, and 
will make no concessions in prices. In all branches of 
the manufactured iron trades the works are well em- 
— Galvanisers are very busy, especially on 
South African account; but prices are reported. to 
fluctuate considerably. Black sheets have been in 
good inquiry, but the demand for gas-strip has fallen 
off. Steel for structural purposes has been in good 
request at quoted rates. The general condition of 
trade has varied very little. In branches of trade 
unions with 18,480 members the proportion of unem- 
ployed was only 3.2 per cent., as compared with 3.1 
per cent. in the previous month. As regards the engi- 
neering and allied industries, electrical engineers, iron- 
founders, smiths, and strikers report employment as 
good; engineers, tool-makers, and pattern-makers as 
moderate. At Coventry and West Bromwich engi- 
neers report trade as moderate ; at Redditch as good. 
With cycle makers it is good generally, overtime 
being worked ; with motor-makers it is fair. Employ- 
ment is reported to be fair in the brass trades, mode- 
rate in the copper trades, and quiet in the fender and 
fire-brass trades. In the other iron, steel, and metal- 
using industries twelve branches report trade as good ; 
eight as moderate ; one, file cutters, as bad. In the 
needle and fish-hook branches trade is good. Nut and 
bolt-makers and the ay agen at West Bromwich 
report trade as good ; hollow-ware and general hard- 
ware workers as moderate. The position on the whole 
is very encouraging so far, as only one branch com- 
plains of bad trade. In the costlier metals those em- 
ployed in gold work report employment as quiet ; in 
silver as moderate ; silversmiths and electroplaters as 
quiet ; britannia metal workers as bad. 





In the Lancashire districts the engineering esta- 
blishments were closed for the most part during Whit- 
sun week, as there was no special pressure of work. 
Generally no new feature has developed, except that 
some fair Government inquiries have been stirring 
recently, which may give a fillip to some branches of 
the engineering trades. Electrical engineering firms 
continue to be well supplied with oak, as are loco- 
motive builders and some sections of machine-tool 
making. In one or two centres the textile-machine 
makers are reported to be more active. In other 
branches not more than a moderate weight of new 
business has been coming forward of late, and in a 
few there is partial non-employment. But the situa- 
tion is not serious as yet. There was no meeting on 
’Change on Friday in last week ; but the iron trades 
remain about the same, with a fair supply of orders on 
hand for finished iron, and the steel-makers and manu- 
facturers generally were well off for orders. In the 
Manchester and Salford district the general condition 
of trade is far from good ; in branches of trade unions 
with 25,421 members, 1369, or 5.5 per cent., were unem- 

loyed, being about the same as in the previous month. 

n the engineering industries the reports are far from 
satisfactory. With engineers they are moderate 
enerally, at Northwich bad ; boiler-makersand iron- 
ounders slack ; machine-workers fair ; brassfounders 
and finishers bad. The other branches moderate, fair, 
or slack. In the Oldham district employment was 
bad, mostly in the textile-machine-shops; with the 
steam - engine makers, plate - moulders, machine 
workers, ironfounders, brassfounders, tinplate makers, 
gas-meter makers, and five other branches it was 
moderate; with boiler-makers, pattern-makers, and 
three other branches fair to good. In the Bolton, 
Bury, Chorley, and Wigan districts the engineering 
and allied trades were fairly employed. In the Black- 
burn, Burnley, and Todmorden districts employment 
in those trades was from slack to bad. In other dis- 
tricts the state of trade is not such as to be very en- 
couraging just at present. 





There is little news about the great strike of Ameri- 
can miners. It is to be hoped that the Conciliation 
Committee, recently called into existence, has been 
able to smooth the way to negotiations for an amicable 
settlement. The absence of news makes it hopeful, 





for the news agencies would be on the alert if any new 





and startling phase of the dispute had developed, and 
none such has been wired to the newspapers. 





There is a lull in the reports as to the labour 
troubles in Spain. Has the coronation, for the moment, 
opened up more peaceful methods, or simply delayed 
action ? 





The Dockers’ Conference at Swansea has passed a 
resolution in favour of a National State-created Con- 
ciliation Board, composed of an equal number of re- 
presentatives of employers and employed, presided 
over by a judge of the Supreme Court. 





The Cotton Page eee of Lancashire have virtually 
decided upon Mr. James Mawdsley’s successor. Mr. 
W. Howarth, the one selected, was the assistant 
secretary of the Bolton Operative Cotton Spinners’ 
Association. His selection has to be ratified by the 
General Council of the Amalgamation. 





The ninth Congress of Irish Trade Unions, which 
assembled at Cork last week, was characterised by a 
moderation in the proceedings—language, resolutions, 
proposals, and suggestions—which is not usually asso- 
ciated with gatherings wholly Irish. It dealt with 
technical education, the doubtful action of the Irish 
railway companies in matters of transit and rates, as 
disadvantageous to Irish industry, Private Bill legis- 
lation, the prevention of accidents, and the like. 
There were no scenes, no immoderate language, no 
schemes of spoliation or dream of ideals. The neces- 
sity for organisation was urged, but Parliamentary 
representation was not even broached at the Congress, 





CataLocuEs.—We have received from Messrs. Fielding 
and Platt, Limited, of the Atlas Works, Gloucester, a 
poe describing their plant for the manufacture of 
artificial stone by moulding the materials under pressure. 
—Messrs. Graham, Morton, and Co., Limited, Leeds, 
have sent us a copy of their new a describing an 
ash-conveyor for use with water-tube boilers in electric 
light stations. The ashes falling over the bridge collect 
on a hopper closed by a weighted door. When a suffi- 
cient weight has accumulated, the door opens automati- 
cally, discharges its load, and closes again instantly. A 
conveyor then collects these ashes and delivers them atan 
desired point.—Messrs. Ferranti, Limited, of Hollinwood, 
Lancashire, have sent usa copy of their new catalogue 
—- their ingenious continuous-current meter. 
As is well known, theee are practically Faraday dynamos 
used as motors, the copper disc of the former machine 
being replaced by a pool of mercury. This mercury is 
set in rotation by the current, and drags with it a small 
vane which actuates by worm gearing the counter. As 
now made, a10-ampere will stand, without affecting its 
constant, the e of 100-ampere current for some 
time.—The General Electric Company, of 67 to 71, Queen 
Victoria-street, E.C. ; of 71, Waterloo-street, Glasgow ; 
of Victoria Bridge, Manchester; of Clayton - street, 
East, Newcastle-upon-Tyne; of East Wharf, St. Mary- 
street, Cardiff ; of 56, Barwick-street, Birmingham; and cf 
16, St. Andrew-street, Dublin ; send us a new edition of 
their most voluminous catalogue, which comprise the fol- 
lowing sections: Switchboard and Electric Light Sup- 
plies, 80 pages; Wires and Cables, 56 pages; Instru- 
ments, Meters, &c., 40 pages ; Arc Lamps and Engineer- 
ing Specialities, 112 pages; Traction nn > 16 pages ; 
Electrical Plant, 56 pages; Electrical Heating and 
Cooking, 24 pages; Electric Bells, &c., 95 pages ; Tele- 
phones, &c., 96 pages ; Electro-Medical Apparatus, 
32 pages; Fixtures and Glassware, 272 es. The 
firm employs 5000 workpeople, and in addition to 
the works at Birmingham, London, and Salford, is 
erecting large engineering works at Witton. The site 
has an area of 45 acres, and a second area of 65 acres 
closely adjacent is reserved for extensions. In these 
works the construction of the largest electric machinery 
is contemplated, as well as that of more ordinary size. 
In addition, gee will be laid down for the manufac- 
ture of carbons, of fixtures, and of conduits, so that the 
greater part of the features of electric industry will be 
represented. From the synopsis of the catalogue given 
above, it will be understood that it covers the entire field 
of electricity, and there is practically no machine, instru- 
ment, or appliance which cannot be found—generally 
illustrated and always priced—in its pages. In addition, 
there is a good deal of general information, such as would 
enable a non-technical person to estimate for, and erect, 
an installation for bells, telephones, or lighting, in a dis- 
tant colony, with considerable confidence. There are 
many text-books of electricity which do not contain s0 
much valuable information.— We have received from the 
Electrical Company, Limited, of 122 to 124, Charing Cross- 
road, W.C., a price-list of Nernst lamps, and also of ordi- 
nary incandescent Jam In the Nernst lamp, it will be 
remembered, the usua! carbon filament is replaced by a 
rod of some metallic oxide. The types priced in the 
present list range from about 60 up to 168 candle-power, 
the current taken being stated as 1.7 watts per candle 
for the smaller power and 1.48 for the larger. The 
average life of the rod is said to be 400 hours —We 
have received from the United States Metallic Pack- 
ing Company, Limited, of the Soho Works, Bradford, 
a copy of a SS . A, McSwiney 
before the Birming Aesociation of Mechanical Engi- 
neers, dealing with steam packings in general and 
with the United States metallic packing in particular. 
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SUBMARINE TELEGRAPH ENTERPRISE. 


Tue Eastern Extension, Australasia, and China 
Telegraph Company, Limited, does not appear to have 
fully made good at present the reductions recently 
conceded in its telegraph tariffs, the receipts for the 
second half of 1901 having been only 324,209/., as com- 

red with 360,889/. in the second half of 1900. On 
the other hand, the working expenses in the second 
half ot last year increased to 120,294/., as compared 
with 104,640/. in the corresponding period of 1900, 
leaving a net balance of 203,915/., as compared with 
256,2491. The decrease in the company’s profits in the 
second half of last year was accordingly as much as 
§2,334/. The sum returned (120,294/.) as representing 
the working expenses for the second half of last 
year included 29,440/. for the maintenance of cables, 
but did not include 7715/. for income tax, and 
6400/. for interest on debenture stock, as well as 
certain donations. The definitive net profits of the 
half year were accordingly reduced to 189,538. 
iven with this reduced balance, however, the com- 
pany was enabled to maintain its comfortable 7 per 
cent. for 1901, and a reliquat of 69,561/. was at the same 
time transferred to the general reservefund. The stan- 
dard revenue fixed by the Cape and Australian cable 
agreement forregulating Australasian tariffs having been 
maintained during the past year, further reductions 
of rates were brought into force on January 1, 1902, for 
telegrams exchanged with South Australia, Western 
Australia, Tasmania, and New South Wales. The 
charge for ordinary telegrams was reduced from 3s. 6d. 
to 3s. per word, that for Government telegrams from 
2s. 6d. to 2s. per word, and that for press telegrams 
from ls. 4d. to Is. per word. The last section, be- 
tween Perth and Adelaide, of a new Cape and 
Australian cable having been successfully laid, 
the whole line has been opened for traffic. The 
company’s expenditure on account of this cable 
to the close of 1901 was 1,102,443/., of which 
500,0007. was charged to capital, the remaining 
602,443/. being taken from the general reserve fund. 
It will be observed that the company has made a 
certain departure from its traditional construction 
policy in connection with this cable. Hitherto it 
has been the rule of the directors to charge the whole 
cost of new cables or duplications to the reserve fund ; 
but the Cape and Australian cable was too formidable 
an affair to be wholly provided for in this manner. 

After meeting—at any rate, in part—the cost of 
the Cape and Australian cable, the general reserve 
still stood at the close of 1901 at 969,838/. The 
actual amounts charged against the fund for the 
second half of last year were: Partial renewal of the 
Singapore and Batavia cable, 12,693/.; further expen- 
diture made on account of the Cape and Australian 
cable, 19,202/. In addition to reductions made upon 
Australian telegrams, the company has also reduced 
its rates for telegrams exchanged with the Straits 
Settlements and the Dutch Indies. The charge for tele- 
grams to the Straits Settlements has been brought down 
from 4s. 6d. to 3s. 6d. per word; that for Java tele- 
grams, from 5s. to 4s. per word; and that for tele- 
grams to Sumatra and other Dutch Indian islands, 
from 53, 5d. per word to 4s, 5d. per word. The 
directors are, no doubt, wise in their generation in thus 
reducing tariffs, as moderate charges generally bring 
with them a considerable increase of business, while 
they have a tendency, of course, to reduce competi- 
tion ; and, strange as it may appear, it is rather com- 
petition than maintenance which is the chief difficulty 
in submarine telegraph enterprise. The prudent 
policy of the directors in forming large reserves has 
been a great element of strength to the Eastern 
Extension Company. The reserve funds which have 
been formed are not only so many provisions for pos- 
sible eventualities, but they have also been of great 
assistance in keeping down the capital account; even 
as it is, the amount of capital raised to the close of 


last year was 3,320,000/.; but this total would|b 


have been a much heavier one but for the system 
of largely providing for the expansion of the com- 
pany’s network out of the general reserve. Alto- 
gether the company has six reserve funds — viz., 
the general fund, standing at 969,838/.; the ships’ 
maintenance fund, standing at 132,034/.; the ships’ 
and cables’ insurance fund, standing at 130,872/.; 
the fire insurance guarantee, &c., fund, standing at 
91,900/.; the depreciation of buildings fund, standing 
at 32,054/.; an the removal of head offices fund, 
standing at 15,000/. The combined amount of these 
reserves at the close of 1901 was accordingly 1,371,698/., 
represented to the extent of 1,045,915/. by investments 
outside the company. The company benefits by Govern- 
ment assistance in three cases. This assistance at- 
tained the following importance in the second half of 
last year: Tasmanian cable subsidy, 2100/.; Tonquin 
cable subsidy, 5025/.; Viscayas (Philippines) cable 
subsidy, 2250/.; or altogether, 9375/. ‘The Govern- 
ment assistance eavsivel oy the company is accordingly 
equivalent to 18,750/. per annum. 


purpose of investing in the stocks and shares of sub- 
marine cable undertakings. The operations of the 
trust have been considerably reduced of late years by 
the redemption of certificates, for which purpose some 
securities originally held have been disposed of. The 
investments of the trust stood as follows in April, 
1902: American Telegraph and Cable Company, 
9061/.; Anglo-American Telegraph Company, 64,5541. ; 
Central and South American Telegraph Company, 
12,384/.; Commercial Cable Company, 8104/.; Eastern 
Telegraph Company, 82,748/.; Eastern Extension, &c., 
Telegraph Company, 93,738/.; Great Northern Tele- 
graph Company, 146/.; Western Telegraph Company, 
9349/.; and West India and Panama Telegraph Com- 
pany, 879/.; making a total of 280,964/. The opera- 
tions of the Submarine Cables Trust are confined to 
the payment of interest at the rate of 6 per cent. per 
annum upon the certificates issued by the trustees ; 
all surplus revenue is devoted to the redemption of 
— sixty-one of which were redeemed in 
1901-2. 





LAUNCHES AND TRIAL TRIPS. 

Early on Thursday, the 15th inst., the s.s. Telemachus 
left her moorings and proceeded down Belfast Lough for 
her trial of s ‘and adjustment of compasses. She 
is the latest addition to the large fleet of steamers owned 
by Mr. Alfred Holt. of Liverpool, has been built and 
engined by Messrs. Workman, Clark, and Co., Limited, 
and is the twelfth vessel constructed by them for the 
same owner. The vessel is 452 ft. long, 54 ft. broad, and 
35 ft. 3in. in depth, and has a gross tonnage of 7450 
tons. She has been specially designed and constructed as 
a first-class  opance cargo steamer for the China trade, 
and fulfils the requirements for a Board of Trade pas- 
senger certificate. The double bottom is of cellular con- 
struction all fore and aft for carrying water ballast, two 
large deep tanks being also arranged at the forward and 
after ends of the engine and boiler space, suitable for 
either water ballast or cargo. There are four large holds 
for the cargo, practically clear of obstruction. Six large 
hatches are provided for the admission of cargo, these 
being equipped with seventeen powerful steam winches. 
and twenty-five strong derricks working on strong tables 
attached to the masts or swung from cargo posts. After 
a successful trial trip the vessel left Belfast for Glasgow, 
where she will coal and receive her first cargo. 


On Thursday, the 15th inst., the Flensburg Shipbuild- 
ing Company launched the large steel screw steamer 
Prins Valdemar, built for Det Ostasiatiske Kompagnie, 
Copenhagen. The length over all is 405 ft.; between per- 
pendiculars, 390 ft.; extreme breadth, 49 ft. 2 in.; depth 
moulded to upper deck, 28 ft. 2in.; height of awning 
deck, 7 ft. 6 in. She will carry 6600 tons on 24ft. Triple- 
expansion engines capable of developing an indicated 
horse-power of 2100 will be fitted 4 the engineering de- 
partment of the firm, as follows: Cylinders 274fin., 457 in., 
and 75 in. in diameter by 48 in. stroke. Boilers, three in 
number, 15 ft. 1 in. by 11 ft. 9 in.; heating surface, 
8200 square feet; working pressure, 175 lb. Liquid 
fuel is adopted. The vessel is intended for the East 
India Trade. 





On Friday, the 16th inst., the new steamer Hydra, of 
the following principal dimensions, 363 fb. by 49 ft. by 
29 ft. 9in., built by Messrs. Ropner and Son, Stockton- 
on-Tees, for Messrs. Gladstone and Co., of West Hartle- 
pool, made her official trial trip in the Tees Bay, 
when she averaged 114 knots. The vessel is designed to 
carry 6300 tons on Lloyd’s summer freeboard. She is 
fitted with triple-expansion engines by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees. 





Messrs. Ramage and Ferguson, Limited, on Thursday, 
the 22nd inst., launched a steel screw steamer named 
Scalpa, built to the order of Messrs. James Currie and 
Co., Leith, for their general cargo trade. The principal 
dimensions of this vessel are 220 ft. by 30 ft. 3 in. b th 
moulded by 17 ft. depth moulded, and the engines, made 
by the builders, are triple-expansion, having cylinders 
184 in., 30 in., and 49 in. in diameter by 33 in. stroke, steam 
being supplied from a — single-ended boiler working 
up to 165 lb. pressure. is is the thirteenth vessel built 
y the same builders for Messrs. James Currie and Co., 
and they have at present other two in course of construc- 
tion. 





Mesars. John Brown and Co. launched, on Thursday, 
the 22nd inst., from their yard at Clydebank, a beauti- 
fully-modelled steam yacht of the following dimensions : 
Length on load water-line, 191 ft. 6 in.; breadth moulded, 
27 ft. ; depth moulded, 14 ft. 6in. ; and tonnage by the 
Thames rule, 655 tons. This vessel, which is called the 
Sheelah, is the second of that name built by the same 
firm for the owner, Mr, W. A. Donaldson, of hno, and 
is slightly larger than his former well-known yacht. There 
is a promenade deck of the full breadth of the vessel, ex- 
tending for about 110 ft. in length; the dining-saloon 
and some of the state-rooms are forward of the machinery 
space, and the owner’s private cabins and other state- 
rooms are placed aft of this space ; while on the upper 
deck are large deck-houses, containing drawing-room, 
smoking-room, &c. The propelling machinery has also 
been constructed by the builders, and is of the four- 
cylinder triple-expansion type, carefully balanced so as 
to reduce vibration to a minimum, and steam is supplied 
by a large single-ended return-tube boiler, giving suffi- 


taken in building the vessel and her machinery, the order 
having been given ab the end of January, while it is 
expected that she will be completed and at her owner’s 
service within eight daysfrom launch, 


The steel screw steamer Yik Sang, of about 3500 tons 
deadweight, built by the Campbeltown Shipbuilding 
Company, Campbeltown, to the order of the Indo-China 
Steam Navigation Company, London, proceeded down 
the Clyde on her official trial trip on the 22nd inst. The 
machinery consists of triple-expansion engines, steam 
being supplied by two large cylindrical boilers working 
at a pressure of 170 lb. Howden’s forced draught has 
been fitted. The auxiliary machinery is of the most 
pe type. An average speed of over 11 knots was 
obtained. 








The Sgt: and Greenock Dockyard Soo 
launched on Thursday, the 22nd inst., from their Greenoc 
ac a steel screw steamer built to the order of the 

Igian Steam Navigation Company (Messrs. R. Meny 
and Co , Ostend, managers). The dimensions are : Length, 
258 ft.; breadth, 37 f0.; depth, 20 ft. 4 in.; and she has a 
deadweight carrying capacity of 2750 tons on 16-ft. 9-in. 
draught. On leaving the ways the vessel was named 
Prevoyance. Messrs. Dunsmuir and Jackson, Glasgow, 
will supply the engines, 


On Thursday, the 22nd inst., the Wilson Line Steam- 
ship Dago, built by the Caledon Shipbuilding Company, 
Dundee, satisfactorily performed her official trial ron. 
The vessel’s dimensions are: Length, 290 ft.; beam, 
37 ft.; and depth, 28 ft.; with a gross tonnage of over 
1900. On the measured mile off Arbroath a speed of 13 
knots was obtained. 


A very fast yacht, built to the order of Colonel 
McCalmont, from designs prepared by Messrs, Cox and 
King, was launched on Saturday, the 24th inst., from 
the yard of Messrs. Yarrow and Co., Poplar. This yacht 
is of very special design, being built on the lines customar 
with v of the torpedo-boat class and saat wit 
turbine engines constructed by Messrs, Parsons, fitted 
with three shafts, and three propellerson each shaft. As 
regards the hull and boilers, the yacht is ilentically 
similar to a first-class torpedo-boat, the boilers being of 
the Yarrow type; therefore the trials will be watched 
with interest, as forming a fair comparison with those of 
similar vessels provided with boilers of this class, but fitted 
with reciprocating engines, the machinery being the only 
portion of the vessel in which it differs from a Yarrow 
first-class torpedo-boat. 


Messrs. Wigham-Richardsonand Co., Limited, launched 
a finely-modelled steel screw steamer on Saturday, the 
24th inst., which they have built to the order of the 
Cork Steamship Company, Limited, of Cork, for their 
Continental trade. This steamer, the Fulmar, is 255 fo. 
in length by 334 ft. beam, built to attain the highest 
class in Lloyd’s ister, and fitted with triple-expan- 
sion engines of good power. The christening ceremony 
was gracefully performed by Miss Weighton, sister of 
Professor Weighton, of the Engineering Department of 
the Durham College of Science. 














A new steamer, named Jason, which has been built by 
Messrs, Workman, Clark, and Co., Limited, Belfast, 
for Mr. Alfred Holt, of Liverpool, was launched on 
Saturday, the 24th inst., from the Belfast shipyard. This 
vessel is a sister-ship to the Telemachus, which left that 

rt last week, and is the thirteenth vessel constructed 

or the same owner in these works. The dimensions of 
the Jason are: Length, 452 ft.; breadth, 54 ft.; depth, 
35 ft. 3 in., with a gross tonnage of 7450 tons. The cargo 
space is divided into four large holds, iy adapted 
for the reception of bulky cargoes. is 18 secured 
by the adoption of box-girder construction, by which the 
usual hold stanchions are dispensed with. Another special 
feature of the vessels recently built for this owner 1s the 
sternpost and rudder. The foot of the stern frame is cub 
away, and the upper part formed of a steel plate of U sec- 
tion. The sternpost is formed of a wrought-steel tube, 
from which the rudder it hung. The machinery and 
boilers will be constructed at the builders’ engine works, 
Queen’e-road. 


On Saturday, May 24, Messrs. R. Craggs and Sons, 
Limited, launched from their Tees dockyard, Middles- 





6 in. beam by 28 ft. 31m. deep. This vessel has been 
built under special survey to take the highest class at 
Lloyd’s. The machinery, which will be fitted by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees, has cylinders 
25in., 41 in., and 67 in. in diameter ng mets y 45 in. 
stroke, steam being supplied by two large single-ended 
boilers 16 ft. in diameter, working at a ure of 160 Ib. 
to the square inch. The vessel designed to 
afford a very large cubic capacity, and is expected to 
lift over 6300 tons pe go t on about 23 ft. She is 
being built to the order of . William Gibbs Morel, of 
Cardiff, and on leaving the ways was named Bertholey, 
by Mrs. W. Colborne Oraggs. 





Porto Rico,—The island of Porto Rico having become 
an American possession, the Government of the United 
States has formally recognised the rights of the Porto 
Rico Railway Company; and by way of compensation 
for the suppression of a guarantee of interest from the 
Spanish Treasury, has granted the company a concession 
for 150 years, upon condition that it constructs some 25 
miles of new railway, so as to unite two of three existing 








The Submarine Cables Trust is a purcly financial 
organisation formed some thirty years since for the 


cient power to drive the vessel at a high rate of speed. 
A noticeable feature is the remarkably short space of time 


lines. By this means an yo line 81} miles in 
length will be secured from Aguadilla to Ponce. 


brough, a fine steel cargo steamer, 352 ft. long by 45 ft. . 
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A FILTRATION PLANT AT ALBANY.* 
By Wm. O. Wxsper. 


Tue water is pumped up to this filtration basin by two 
24-in. Webber centri! umps, as made by the Law- 
rence Machine Company, which are directly connected to 
two 10—18 by 10 Watertown vertical, cross-compound 
condensing steam engines. These engines are supplied 
with steam from two Hunter vertical boilers of approxi- 
mately 120 horse-power each. Vacuum is produced by 
two Deane 6—9 by 12 condensing pumps, and the boilers 
are fed by two Blessing 44 by 6 by 24 boiler feed-pum 
The pumps have a guaranteed capacity of 16,000, 
— each per twenty-four hours against 18 ft., or 

2,000,000 gallons per twenty-four hours against 24 ft. 
Upon leaving the pumping station the water 
through a 36-in. Venturi meter, which records the amount 
of water pumped. After —— the meter, the water 
passes to a sedimentation basin through eleven outlets, 
which consist of 12-in. pipes stood on end, the tops of 
which are 4 ft. above the nominal flow line of the sedi- 
mentation basin. Each of these outlet pipes is pierced 
with 296 %-in. holes, extending from 6 in. to 3 ft. 6 in. 
below the top of the pipe. The area of these holes is so 
computed that when 11,000,000 gallons of water per day 
is pumped, all the water will pass through the holes, the 
water in the pipes wg | until it is just flash with the 
tops. The water is thus thrown out in 3256 small streams, 
and becomes thoroughly aerated. When more than the 
above amount is oy 4 the excess flows over the tops 
3 the outlet pipes in thin sheets, which are broken up by 
the jets. 

From the outlets the water falls into a large basin mea- 
suring 3824 ft. by 600 ft , which is located with its longer 
side = graganney parallel to the banks of the river. The 
basin has an area of 5 acres, and is 9 ft. in depth. To the 
overflow line it has a capacity of 14,600,000 gallons, and 
to the fiow line of the filters 8,900,000, the reserve 
capacity being, therefore, 5,700,000 gallons. 

he filters, which are built of masonry, are covered to 
rotect them from the severity of the winter weather. 
he piers, cross-walls, and linings of the outer walls, 
entran &c., are of vitrified brick, while all other 
masonry is concrete. The = depth of the excava- 
tion for the filters was 4 ft. The floors consist of inverted, 
groined, concrete arches, arranged to distribute the weight 
of the walls and vaulting over the whole area of the 
bottom. The bottoms were put in alternate squares, 
running diagonally with the pier lines. The vaulting 
was designed with a clear s; of 12 ft., a rise of 2% ft., 
and a thickness of 6 in. at the crown. Above the vault- 
ing there are 2 ft. of soil and earth, grassed on the top. 
The tops of the manholes are carried 6 in. above the soil 
to prevent the entrance of rain water. The manholes of 
the filters are provided with double covers of steel plates 
to exclude the cold. 

The cost of operation of the whole mat as shown by 
figures furnished by Mr. George J. Bailey, the super- 
intendent of the works, was 6165 dols. for the period 
September 7 to December 25 of last year. This included 
the pay-roll, tools, repairs, supplies, &c. In this period, 
1,470,000,000 gallons were filtered, the overage cost per 
million gallons being therefore 4.19 dols. © average 
cost per million gallons of the operation of the pumping 
stations was 2.52 dols., leaving 1.67 dols. to represent the 
cost of operating the filters, including the laboratory 
work. The pumping cost was 14 cents per million 
gallons raised one foot. The engines were originally pro- 
vided with a receiver between the high and low pressure 
cylinders, but this was removed before the tests were 
started. A twenty-four hour test on the No. 2 boiler, 
pump, and engine was made by Allen Hazen, C.E., of New 
York, and the writer. The drips from the engine were 
disconnected, and showed no leaks of steam. The blow-off 
from the boiler was disconnected, and found to be perfectly 
tight. The No. 1 boiler was blank flanged, and a steam 
pipe led from this No. 1 boiler to an auxiliary pum 
which was used to pump the feed-water into the weigh- 
ing tanks. A running start was made with about 3 in. 
of fire above the grates at 12.30 p.m., Monday, March 26, 
there being just 13 in. of water in the water-glass on the 
boiler. These conditions were maintained constantly and 
exceedingly uniform for the next twenty-four hours, end- 
ing at 12.30 p.m., Tuesday, March 27. The results of these 
tests are given in the following tabulation, but might be 
explained more in detail as follows, to those who are not 
entirely familiar with the technical items used in pump 


tests. 

The net work done in a 24-hour test (Item 18) repre- 
sents the total number of pounds of water at the tempera- 
ture of 34 deg. Fahr. (Item 7) elevated to the total height 
of pumping—20.22 ft. (Item 16). The duty per 1000 Ib. 
of feed-water (Item 19) is obtained by dividing the net 
work, 2,400, 130,680 lb., by the total number of pounds of 
feed water consumed, and multiplying by 1090. Item 25 
being the amount of feed water consumed per hour, the 
total feed water was 2243.5 x 24 = 53744 Ib., hence 
Item 19 is (en co) 1000 = 44,674,801. 

Item 20, the duty per 100 Ib. dry coal, is a similar result, 
obtained by dividing Item 18 by the total number of 
pounds of dry coal burned, and multiplying the result 
by 100. 

"oes 21, the piston speed of engine, is the stroke of the 
engine in feet multiplied by 2 and by the number of 
revolutions per minute (Item 13). 

Item 22, the average indicated horse-power of the en- 
gine, re mts the average indicated horse-power de- 
veloped ~ the engine during the test, the diagrams being 





© Abstehes of paper seed baleve the Amerienn Goel 
of Mechanical Ao maa _ 


and engines. 
Item 25 explains itself. 





taken at intervals of one hour, and engines running 
uniformly. 

Item 23 is the equivalent of 9550 gallons of water per 
minute at a temperature of 34 deg., which would equal 
a weight of 64.42 lb. per cubic foot raised to the height 

iven, converted into horse-power. In other wo 

tem 23 represents the actual work done, and Item 22 
the indicated horse-power required to be developed to do 
this work. 

Item 24, which is Item 23 divided by Item 22 and 
multiplied by 100, represents the efficiency of the pumps 


The following ten items are all estimated items, 
Item 26 representing the horse-power at 344 lb. of steam 
aired to operate the condenser and boiler feed-pump, 


Passes | and is estimated on the basis of 120 1b. of steam per horse- 


power per hour required to operate these pumps. 
Item’ 27 is the pounds of dry coal burned per horse- 
wer per hour under the boilers, divided by the sum of 
tems 22 and 26. 
Item 28 is the feed-water per hour divided by the same 
sum. 
Items 29 and 30 are respectively the feed-water per 
hour separated so as to show what part belongs to the 


Fig.1. No 2 Engine Pumping 19.600 000 Galt in 24 hours 
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Temperature: 
7. Of waterin pump well ..._... 34_ deg. Fahr. 
8. es entering economiser ... 82.5 ,, ae 
9. ia »  boiler.. fe geese 
Average Pressures : 
10. Boiler pressure by gauge 126 lb. 
11. Vacuum at engine by gauge 245,, 
Miscellaneous Data : 
12. Duration of trial ... 24 hours 


13. Average revolutions per minute 


of engine and pump 214 
14, Moisture in steam «- _«. 14 percent. 
15. Mean effective pressure from in- 

dicator diagrams, high-pressure 

cylinder aK es ath 40.9 lb. 

As above, low-pressure cylinder 15.52 ., 

16. Average height of pumping ... 20.92 ft. 
17. Total water pumped .-- 13,740,000 gals, 


Principal Results: j 
18, Net work done in 24-hour test... 2,400,130,680 
ft.-Ib, 


6.-Ib, 
19. Duty per 1000 Ib. feed-water ... 44,574,801 ft.-lb, 
20. 00 lb. dry coal eee 40,610,000 





Fig.2. No 2 Engine Pumping 19,400,000 Galt 
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condenser and boiler feed-pumps, and what part to the 
main pumping e. 

Item 31 is to show the consumption of coal per hour 

— to operate the condenser and boiler feed-pumps. 

tem 32 is the same as Item 19, excepting that it is 
figured for the main engine alone, and the steam required 
to operate the condenser and boiler feed-pumps is taken 
out of it, so as to show the efficiency of the main pump- 
ing engine alone, the 1000 lb. of steam being tue same as 
1000 Ib. of feed-water. 

Item 33 is similar to Item 20, with the exception just 
made above for Item No. 32. 

Item 34 is from indicator cards, which show the friction 
of the engine driving itself and the pump running empty. 

Item 34a is the work done in Item 23, divided by the 
average indicated horse-power of the engine (Item 22), 
minus the friction of the engine and pump runnin 
empty (Item 34), and is stated to show what the act 
net efficiency of the pump itself, as a means of elevating 
water, is. 

Ttem 52 is the total heat necessary to raise 1 lb. of water 
from the temperature of the feed to steam of the at 
sure noted in Item 35, multiplied by the amount of feed- 
water evaporated into steam of the pressure noted from 
water at a temperature of 212 deg. for each pound of coal, 
with the ashes and the moisture of the coal deducted, and 
is known as the British thermal units actually derived 
from 1 Ib. of combustible. 

Item 60 is the equivalent sf pao power of 1 lb. of 
Reynoldsville coal as determined by a calorimeter. 

tem 61 is the proportion that Item 59 bears to Item 60. 


: Duty TRIAL oF ENGINES AND Pumps. 
Dimensions : 


1. Number of steam cylinders... ... a ee 
2. Diameter of steam cylinders 10 in., 18 in. 
3. Diameter of piston-rods ... 1}? in. 
4. Stroke ofengine ... ... «. ” 
5. Delivery diameter of centrifugal 

pumps... i =a, sints 24,, 
6. Diameter of centrifugal pump 

discs preg Wey Geeky | a? sabe 42 ,, 








21. Piston speed of engine ... .. 305,24 fb. 
22. Average indicated horse-power 
of engine ... aie gabe titans 76.16 
24. Efficiency of pumps and engines 50.5 per cent. 
25. Feed-water.consumed per hour... 2243.5 Ib. 
Estimated Results: 
26. Horse-power of condenser and 
boiler feed-pumps Sead 10,485 
Dry coal used per total horse- 
power perhour ... ...  .. 2843 1b. 
28. Pounds of water evaporated per 
total horse-power per hour from 
feed at 142.7 temperature to 
steam at 126 pound pressure ... 25.9 
29. Feed-water per hour of condenser 
and boiler feed-pumps... _.... 629 lb. 
30. Feed-water per hourmainengine 1614.5 lb. 
31. Dry coal per hour, condenser and 
boiler feed-pump oa aes 69.9 ,, 
32. Duty of main engine alone for 
1000 lb. steam ... ce ... 61,970,000 fa. -Ib. 
33. Duty of main engine alone for 
100 Ib. of coal coe eve eee 56,708,000 ” 
34. Friction engine and pump run- 
ning empty are wi .. 10.57h.-p. 
34a. Net efficiency of pump alone... 77 per cent. 
Borer TEst. 
Average Pressures: 
35. Of steam in boiler by gauge 126 Ib. 
36. Atmosphericpressure, meter 29.72 in. 
Temperatures : 
37. Of steam me . 344.73 deg. F. 
38. ,, escaping gases... aoe jE = ey 
39. ,, feed-water entering econo- 
miser ae Mak eS ye 5 wp 
40. Of feed-water entering boiler ... 142.7 __,, 
41. ,, boiler and engine-room 68 Pr) 
42. ,, outside air Fa 34.5 4, 
Fuel : 
43. Total amount of coal consumed 6222 Ib. 
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44, Moisture in coal ... tee ... 5 percent. 


45. Dry coal consumed 5910.9 lb. 
46. Total refuse, dry ... Tne 
47. se ean bin na 477 per cent. 
48. Dry coal used per hour ... 29 Ib. 
49. Total combustible ‘ids ace OOEOS 
ality of Steam : 
” 50. Moisture ..._ ... = .. 14 percent. 
51. Factor of evaporation ... Ne |: eee 
Hae. Wat ped to boiler and 
. Water pum o boiler and ap- 
parently evaporated... .. 58,845 Ib. 
53, Equivalent water evaporated 
into dry steam ... ie «. 53,082 Ib. 
54, Equivalent water evaporated 
into dry steam, from 212 deg. 59,300 Ib. 


55. Equivalent water evaporated 
into dry steam from 212 deg. 


Economic Evaporation : 
56. Water actually evaporated per 


2471 per hour 


pound of dry coal 8.98 lb. 
57. Equivalent water evaporated 

from dry coal, from 212 deg. ... 10.032 lb. 
58. Equivalent water evaporated per 

pound of combustible, from 

DPM css. aes. sad, asd) AON kOe 


Efficiency of Boiler: | 
59. ‘Total heat derived from coal ... 10,173 B.T.U. 
60. British thermal units in coal sie 


(calorimeter) sea bss 
... 69.77 per cent. 


61. Etfisiency of boiler. 





THE LAW OF MASTER AND SERVANT. 

Cooper and Crane v. Wright.—This was an appeal 
from a judgment of the Court of Appeal reversing an 
order of a County Court. The case came before the 
House of Lords on Friday, May 16, when Mr. A. L. 
Davies and Mr. T. Lindle ——— for the appellants ; 
Mr. Ruegg. K.C., and Mr. Clavell Salter for the re- 
spondents. The short point was whether a sub-contractor 
is liable to pay compensation to a workman employed 
by him. It appeared that the appellants in the case are 
builders at Nottingham. In 1899 they contracted to erect 
a building, and they employed the respondent Wright to 
slate the roof. The respondent employed one Brady as one 
of his workmen to assist him in carrying out this contract, 
avd while Brady was so employed he sustained injuries 
which caused his death. The County Court Judge held 
that the respondent—that is, the sub-contractor—should 
pay 2177. to Brady’s widow, and that Messrs. Cooper and 
Crane must be indemnified by that amount, The Court 
of Appeal reversed this decision, on the ground that a 
sub-contractor, not being an undertaker, does nob come 
within the Act. The House of Lords reversed the judg- 
ment of the Court of Appeal by a majority of three to two. 
In the course of his judgment the Lord Chancellor said : 
‘It is uot denied that by the express language of the 
statute Brady’s representatives were entitled to compensa- 
tion from Messrs. Cooper and Crane, They were persons 
constructing the entire building, but they had obtained 
a sub-contractor to construct the roof. No question, 
therefore, can arise as to whether this was employment to 
which the Act applied. It appears to me that the general 
design of the statute was to enable an injured workman, 
—or, in the event of his death, his representative—to 
make a claim for dam against the employer in the 
sense of the person who is constructing the building. 
... Wright, the respondent, was certainly an under- 
taker. He undertook a substantial part of the work— 
viz., the roof. He had the control and management of 
that parts of the work, and he employed Brady as a 
labourer. I have no doubt whatever that part of the 
work was let out, and that the builder of the entire 
structure was liable, in the first instance, for the injury 
to the workman employed by the sub-contractor. Never- 
theless, as he was not the actual employer, the builders, 
who were clearly made liable, should have a right of 
indemnity against the actual employer. In my view this 
appeal should be allowed. 

Notr.—This decision, which does not by any means 
represent the unanimous opinion of the Upper House, 
ne a very important limitation upon the scope of the 

orkmen’s Compensation Act, as it lifts the burden of 
responsibility on to the shoulders of the sub-contractor. 
No doubt the great majority of employers of labour are 
by this time protected against the Act by insurance ; but 
they will do well to consider whether the transfer of 
liability to the sub-contractor may not entitle them to a 
reduction of premiums. Ib might be added that this case 
has the effect of overruling Cass v. Baker, in which the 
late Master of the Rolls declared that a sub-contractor 
was outside the provisions of the Act. 

Bulcock v. the St. Anne’s Master Builders’ Federation 
and Others.—This case, which was heard in the Black- 
pool County Court on May 14, raised a question of con- 
siderable interest to trade unions, inasmuch as an 


attempt was made to suea union of employers. According | - 


to a report which appeared in the Lancashire Daily Post, 
the plaintiff claimed damages from the defendant 
federation, their chairman and _ secretary (Sutcliffe), 
for their alleged wrongful action in procuring his 
dismissal. Ib aro that during the joiners’ lock- 
out at Blackpool the masters entered into an agree- 
ment with the defendant federation. For six months 
of the time during which the strike lasted the plaintiff 
acted as secretary for the men’s association (the St. 


Anne’s Branch of the Amalgamated Society of Carpenters | E 


and Joiners), In the course of his evidence he said that 
on August 31, 1901, while working at Lytham, the fore- 


the firm, and that he would have to be discharged. Some 
time later the firm wrote to the foreman at Lytham 
saying that ‘‘it would be better to pay the plaintiff up, or 
they would be f -rgge bape trouble.” He was —_ up on 
the following day. answer to the Judge the plaintiff 
said that the firm were quite within their rights in dis- 
a at an hour’s notice. Continuing his evidence, 
he stated that when he was disch there were five 
union men from St. Anne’s at work on the same job, but 
none were disch d, and other St. Anne’s men were 
taken on af s. He had been out of work from 
September, 1901, to April, 1902. According to the evi- 
dence for the defendants they were ‘‘fast” for men, and 
did not want to discharge the plaintiff ; they would not have 
employed him had they known he was a strike hand. 
Their doing so was a breach of the federation rules. It 
having been pointed out t0 the judge that Messrs. Pear- 
son and Wilson, the chairman and a committeeman of the 
federation, were sued in their personal capacity, his 
Honour said that if there was a case at all it was 
against the federation. se Be gets 

It was urged on behalf of the plaintiff that his dismissal 
had been procured by the defendant federation with 
intent to injure him. In the course of his judgment 
his Honour said there was no evidence upon which 
he could find for the plaintiff. The gist of the action 
was that the St. Aune’s Federation caused the plain- 
tiff to be dismissed from his employment. The 
Masters’ Federation had a rule under which any man 
who was on strike could not be employed at another 
society shop. The obtaining of a man to be dismissed 
was not in itself an actionable wrong, nor was the mere 
sending away of a man for the federation’s own purpose, 
— it was done for their own pur, and benefit. 

‘o make it actionable, it must be shown it had been done 
with intent to injure the plaintiff, but the evidence did 
not show there had been any hostile feeling against the 
plaintiff as secretary to the men’s union. It seemed to 
him that the obvious reason for the Masters’ Federation 
picking out the secretary was that he was a known man, 
and that they were carrying out their rules. The latter 
was part of their design to bring the strike to an end at 
once, and get their own way. It was plain enough what 
the defendants wanted to do, and they picked out the 
plaintiff to further their own purpose. Ib being so 
obvious what their object was, it was impossible for him 
to hold there was a evidence that the defendants in 
potting the man discharged acted with intent to injure 

im. The plaintiff had not made out his case, and there 
would be a judgment for the defendant. 

Verdict for defendants. 

Leave to appeal was granted. 








New York Centra RAItRoAD.—The New York Cen- 
tral and Hudson River Railroad Company proposes to 
spend 700,000/, in improvements this year. 





Coat on Frencu Raitways.—The consumption of 
coal ee the principal French railways last year amounted 
to 5,638,000 tons. The largest consumer was the Paris, 
Lyons, and Mediterranean, which took 1,548,000 tons, 
the Northern of France coming second with a consump- 
tion of 1,083,800 tons, while the Orleans and the Weste ra of 
France consumed rather more than 800,000 tons each. 
The coal consumed upon the Paris, Lyons, and Medi- 
terranean last year cost 193. 8d. per ton. On the other 
hand, the Orleans onl og 133. 9d. per ton for the coal 
which it required. Of the 800,000 tons consumed by the 
Western of France, 619,000 tons came from England 
and 7800 tons from the United States. The Eastern of 
France obtained 300,000 tons from Belgium ; the Northern 
of France purchased 100,000 tonsin En jand ; and the 
Orleans took 370,000 tons from England. The Paris, 
Lyons, and Mediterranean also obtained some of its coal 
from England. 





Our Locomotive Exports.—The new year has deve- 
loped in a satisfactory fashion as regards our locomo- 
tive exports, the value of the engines exported in April 
having been 182,867/., as compared with 102,240/. in 
April, 1901, and 145,612/. in April, 1900. The principal 
eee of April compare as follows with April, 1901, 
and April, 1900: 


Country. 





| April, 1902 | April, 1901. | April, 1900, 


tons | tons | tons 

South America... _ 9,902 | 34,937 | 28,260 

British South Africa . 7,109 | 14,133 | 7,732 

British India ie os 93,593 | 28,598 46,897 

Australasia... .. ..| 30,944 5,798 11,263 
1 








The value of the engines ¢ xported in the first four months 
of this year was 644,919/., as compared with 468,877/. in 
the corresponding period of 1901, and 605,851/. in the 
corresponding period of 1900. The value of the principal 
deliveries was as follows : 








Country. | 1902 | 1901 1900. 
| £ eer £ 
South America... cel | 06H | TEI 106,078 
British South Africa | 49,193 | 50,056 56,114 
British India ie. me 214,770 


Australasia... v5 «| 91,773 48,281 | 75,271 
| 


It will be seen that this year’s figures have been mainl 
helped up by the large deliveries made to Britis 
India. The value of the locomotives exported to various 
uropean countries in the first four months of this year 
was 89,562/., as compared with 58 983/. in the correspood- 








man spoke to him, saying he had received a letter from 


ing period of 1901, and 51,963/. in the corresponding 
period of 1900, 


RECENT DEVELOPMENTS IN THE GAS- 
ENGINE.* 


By Professor T. Hupson Bears, M. Inst. C.E., 
M. Inst. M.E., &o. 
(Concluded from page 698.) 

Use of Blast-Furnace Waste Gases.—About 1894 atten- 
tion began to be drawn to the possibility of using blast- 
furnace waste gases in place of producer-gas for working 
gas og and there is very little doubt that the idea 
was taken up at almost the same time in Great Britain, 
in Belgium, and in Germany. : 

Mr. Thwaite, who was the first—in May, 1894—to 
propose such a scheme in England, was enabled in Feb- 
ruary, 1895, to fit up an “ sewn Pe engine at Wishaw, 
at the G w Iron and Steel Works, where it drove a 
dynamo. This engine had a 12-in. cylinder with a 20-in. 
stroke; it ran at 190 revolutions, and generated about 
15 horse-power, and was tested in August, 1896. The 
blast-furnace es used had a heating value of 126 
British th units per cubic foot, and contained 27.8 
per cent. of combustible gas; the furnace ab the time 
was supplying 170,000 to 180,000 cubic feeb of such gas 

r ton of iron made. The engine used about 84 cubic 

eet of gas per horse-power hour ; or, in other words, one 
electrical horse - power was secured for 1.6 lb. of coal 
burnt in the furnace—that is to say, 1.6 1b. of coal in the 
furnace not only did the smelting work as before, but the 
otherwise waste gases from this amount of fuel were able 
to give in addition 1 electrical horse-power. The fuel in 
this blast-furnace was coal, and therefore the waste 
gases had to be purified from ammonia and tar before 
they could be sent to the gas engine. This somewhat 
complicated the process. 

_ The next attempt in England was in 1897, at the Frod- 
ingham Works, where a 15 horse-power ** Acme” was set 
to work with a waste gas of a heating value of 102 British 
thermal units per cubic foot. This engine ran with a 
oqeeapiee of 110 cubic feet per horse-power per hour. 

_ The development in England, however, of the utilisa- 
tion of blast-furnace gases has been somewhat slow, and 
our enterprising rivals across the North Sea have been 
much quicker in taking up this question than we have 
been in Great Britain. There are, however, a 400 horse- 
power Thwaite-Gardner engine at the Clay Cross Iron- 
works working a vertical air-blower; a 500 horse-power 
Crossley at Wolverhampton, driving direct air-blowing 
cylinders, the engine —s (there are two, working on 
to the same ern es ing 3lin. in diameter, and the 
stroke 36 in., and the speed 130 revolutions a minute; 
and a 600 horse-power Seraing type engine is now in pro- 
cess of erection at Middlesbrough. 

In Belgium the first idea of the utilisation of blasv- 
furnace gases was due to the Cockerill Company. This 
company was at that time about to embark in the manu- 
facture of gas engines, and eventually decided to adopt 
the “Simplex” single-cylinder four-cycle engine, with elec- 
trical ignition. This type of engine, as it happened, was 
very suitable for experiments on the utilisation of blast- 
furnace gas, as, in order to work with a high compression, 
the end of the cylinder had been carefully rounded inside, 
thus doing away with all sharp corners and edges where 
dust could collect and cause trouble. Ignition in this 
engine is obtained by means of a slide valve, the electric 
arrangement securing a continuous stream of sparks in the 
— chamber, and then at a certain definite time the 

ide-valve puts the Sager in communication with this 
ignition chamber. The engine also has special arrange- 
ments in to the inlet valves, there are two—one for 
air and one for gas—opening into a mixing chamber, and 
from this chamber the mixed charge passes into the cy- 
poe oabe | means of a third inlet valve, which is water- 
jacketed, and is the only one of these inlet valves subjected 
to the direct effects of the explosion. 

An8 pang, apy engine of this type was set to work in 
1895, and ran for a considerable period of time, using gas 
from the blast-furna the — of gas used being 
about 187 cubic feet per horse-power-hour. 

The company were so well satisfied with the result of 
this experiment that in 1898 an engine of 150 brake horse- 
power was pub down to work an air-compressor. This 
engine was tested by Professor Witz in 1898, and was 
found to have a thermal efficiency of about 20 per cent., the 
compression pressure adopted being 114 1b. per square inch, 

In November, 1899, a larger engine, rated as a 600- 
horse-power engine, was erected, and this has also been 
most carefully tested both against a brake and when 
working the air-compressing cylinder. This engine has a 
cylinder 61 in. in diameter with a 55 in. stroke, the air- 

linder having the same stroke and a diameter of 67 in.; 
the motor plunger piston is jacketed as well as the cylin- 
der barrel and end. 


Results of Tests when Driving Blowing Cylinder. 


Indicated horse-power ... a 886 
Brake horse-power(deduced from 

work done in compressing air) 725 
Revolations ote sve | ove 93 
Mechanical efficiency 81 per cent. 
Compression 250 lb. absolute 


pressure... 

Heating value of the blast- 

furnace Bx per cubic foot 
ue 


(lower v ) cll a 5: eam 99.7 B.T.U. 
Gas used per brake horse-power 

hour se =, ose nee, cee «LOL cubic feet 
Thermal efficiency on the indi- 

cated horse-power _... + 31,2 per cent. 
Thermal efficiency on the brake 

horee- power sad a Sere 





* A lecture delivered to the Graduates’ Arsociation of 





the Tostitution of Mechauical Engire-rs on February 10, 
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The compression adopted in this engine was 135 lb. 


absolute, 

Tt should be stated that the heating value of the fuel was 
determined experimentally, both by a Junker calorimeter 
and also by a bomb calorimeter, and it also was in addi- 
tion calculated from the chemical analysis. The mean 
results varied from 99 t0 111 B.T.U. per cubic foot, the 
lower value being given by the Junker calorimeter. 

In Germany the first attempt at this utilisation of 
blast-furnace gases was in 1895, at the Hirde Iron Works, 
in Westphalia, where a 12 horse-power ‘‘ Otto” type of 
engine was tried, the compression being 64 atmospheres. 
So satisfied again were the users with the result that they 
determined to proceed with the experiments, and they 
adopted as their type of gas engine the Oechelhauser 
two-cycle gas engine, which has only so far been use 
with blast-furnace gases. The arrangements of this 
engine are somewhat like those of the Atkinson dif- 
ferential gas engine. There is one long horizontal water- 
cooled cylinder in which there are two pistons working in 
opposite directions ; the front piston is attached by its 
connecting-rod to a crank set at 180 deg. to two other 
cranks, which are driven by connecting-rods attached to 
the crosshead of the back piston. This back crosshead 
also works the piston of a double-acting air-pump, de- 
livering pure air on one side and mixed gas and air on 
the other. There is no camshaft and practically no valves, 
the pistons themselves open and close the admission and 
exhaust, the exhaust being so arranged as to prevent any 
possibility of any of the exhaust gases remaining in the 
cylinder to mix with the fresh charge. The cycle of this 
engine is as follows: The two pistons being as close to- 
gether as possible, and the space between being filled 
with a mixture of gas and air at a pressure of about 135 lb. 
absolute, the charge is fired electrically, and both pistons 
move out, makiog their working stroke. As the main 
pistons reach the end of their outstroke the front one un- 
covers the exhaust openings, and the other immediately 
after uncovers a port through which clean cool air ata 
slight pressure enters the cylinder; this acts as a scavenger 
charge to ey 4 out all the ramains of the previous burnt 
charge; next the same piston opens a second port by 
which the compressed charge from the air-pump enters 
the cylinder, driving out the scavenging air. On the re- 
turn stroke of both pistons the ports are closed and the 
charge is compressed, ready to begin the cycle again, The 
cylinder is most carefully water-jacketed, and the sca- 
venging air at Hirde is supplied from the blowing engines 
driven by the gas engine. The cylinder for an engine 
designed to give 1000 horse-power is 36.8 in. in diameter, 
and the 600 horse-power engine has two 300 horse-power 
cylinders, each 19 ip. in diameter by 314 in. stroke, run- 
ning at 135 revolutions. The Deutsche Kraft Gas Gesell- 
schaft are now making very large engines of this type— 
re to give 1000 ho:se-power with a single cylinder— 
and they have proposed to construc) a 2000 horse-power 
single-cylinder engine. 

One of the main difficulties which had to be overcome 
in the use of blast-furnace gases for gas-engine work was 
the removal of the dust which was carried out from the 
blast-furnace along with the gases. It was thought at 
first that much trouble would also be caused by the con- 
siderable variation in the composition of the gas and by 
its high temperature; but both these latter difficulties 
turn out in practice to be of no great importance. The 
variation in the composition is prevented by mixing the 
gases delivered from several furnaces, and as a result the 
average composition does not vary to any marked extent, 
and as the proportion of H present in the gases is small, a 
small variation makes bub little difference. The high 
temperature difficulty is also got rid of by the cooling, 
which is brought about in the process of cleansing the 
gases from the dust; the dust is mainly metallic particles 
mixed with lime; a certain amount is deposi in the 
exhaust mains as they pass from the blast-furnace. 

In connection with the trouble experienced from the 
dust in the blast-furnace gases, attention may be drawn 
here to a paper read by M. Greiner before the Iron and 
Steel Institute in May, 1901.* M. Greiner stated in that 
paper that the Cockerill Company had had a 200 horse- 
power gas engine running ab Seraing for three years, since 
1898, which has never required the cylinder to be cleaned 
once on account of the dust, though the engine ran night 
and day, and the blast-furnace gases were used entirely 
without any purification, and that a 600 horse-power gas 
engine at the same works, aso using unpurified gases, had 
eo far given no trouble. 

On the other hand, at Differdingen, where the Cockerill 
Company were putting up nine 600 horse-power gas 
engines, great trouble had at once been experienced, due 
to the fact, as was ascertained on making investigation, 
that the blast-furnace gases at Differdingen contained on an 
average from 4 to 5 grammes of dust per cubic metre, while 
at Seraing the proportion was not more than 0.25 to 0.5. 

M. Greiner instituted an inquiry into the variation of 
dust in blast-furnace gases, and came to the conclusion 
that with furnaces using hematite ores, as a rule, the 
amount of dust was small, but where oolitic ores were 
used a great deal of dust was carried forward, even when 
the gases passed through long leng'ths of a before they 
sal the point where they were utilised, and that it 
was impossible to separate the dust by using long lengths 
of pipes or any other such simple plan; the dust was in 
po a fine state of division that 1t was readily carried 
forward. He said there were at present practically two 
plans in ure for cleansing the gases: one, which may be 
called the ‘‘static system,” where the gases are passed 
through a series of scrubbers (which are sheet-iron towers 
containing coke orsawdust cooled with water spray), a plan 
due to Mr. Thwaite, to whom so much of the credit for 


* See Journal of Iron and Steel Institute, 1901, No. 1, 
page 56; also EncingERING, May 17, 1901, pege 654. 





the use of blast-furnace gases belongs; and the other, which 
may be called ‘“‘dynamic,” where the gas is passed 
through an ordinary centrifugal fan, into which a jet of 
water enters at the axial part. The latter was the more 
convenient for use at Differdingen, and, apparently, ex- 
perience has shown that the expectations formed as to its 
working have been justified. The plan adopted there was 
to use a fan about 60 in. in diameter running at 900 re- 
volutions a minute; through this the gases passed, drawn 
in by the central aperture, and a stream of water also 
enters the axial part through a. pipe about 1 in. in 
diameter ; the gas is driven out through the ordinary dis- 
charge, and the dust and water pass away in a 2-in. pipe, 
taken off from the lower part of thecasing. Examination 
of the gas showed that before entering the centrifugal fan 
it contained as much as 4 grammes per cubic metre, and 
after passing through only .25 of a gramme, and it was 
then in a fit state for use in the gas engines. The water 
used amounted to about 1 to 14 litres per cubic metre. 
It was stated that the total cost of this apparatus for 
dealing with the amount of gas which would be required 
for six 600 horse-power engines was only 400/., and M. 
Greiner strongly advocated the adoption of a similar 
plan for purifying the blast-furnace gases, even when 
they were only burnt in heating stoves. It should be 
mentioned, however, that in the discussion on this paper 
a good deal of scepticism was expressed mainly by 
English iron and steel experts as to whether purification 
by this simple process would prove successful in the long 
run. It seems to have been satisfactory so far, where it 
has been tried. 

The heat value of blast-furnace gases necessarily varies 
very much with the type of furnace, the rate of working 
it, and the proportion of the charges and various other 
conditions. 

As a result of a series of analyses of blast-furnace 
gases in England, Belgium, and Germany, it appears 
that about 28.8 per cent. of the gas is carbon monoxide, 
about 2.5 per cent. hydrogen, about 7.25 per cent. carbon 
dioxide, and about 61.3 per cent. nitrogen. If a blast- 
furnace is in good work as regards the reduction of the 
metal, the more CO, in the exhaust gases the better, and, 
of course, this is a distinct disadvantage when the waste 
gases are used for gas-engine work. ‘The heating value 
per cubic foot ranges from about 105 to 115 British thermal 
units, using the higher value for the hydrogen constituent ; 
but as the proportion of hydrogen is comparatively small 
in these ow there is not much difference in the heating 
value, whether we take the higher or lower values for the 
hydrogen. 

Opinions differ very much as to the probable amount of 
power available by the utilisation of blast-furnace exhaust 
gases, and probably some of the estimates that have been 
made are somewhat rash. 

Mr. Liirmann, the German authority, expressed the 
ong that, of the total gas produ;zed in blast-furnaces, 
about 10 per cent. was lost in leaks in the pipe and in the 
smelting; about 28 per cent. was required for heating 
the blast, and that in most iron works at the present 
day about another 40 od cent. was used for the genera- 
tion of steam. This left about 22 per cent. passing to 
waste, and he estimated that there would be about 28 
horse-power hours available per ton of iron smelted if 
this waste were utilised in gas-engine work. To take one 
example, at Seraing, where about 600 tons of iron are 
made a day, there was waste gas sufficient to develop 
17,000 horse-power ; and in Germany, as a whole, where 
7,400,000 tons of pig are made a year, he estimated there 
is available some 570,000 horse-power. Whatever opinion 
we may have as to these figures, there is no doubt that 
this plan of making us3 of gases which were previously 
to a considerable extent wasted, is bound to have a great 
future. Ina paper read last March before the German 
ironmasters at Diisseldorf, Mr. Liirmann gave some 
Statistics as to the amount of power now being developed 
in Germany from this source; at that time it amounted 
to a total of 44,000 horse-power, which is a somewhat 
remarkable record, when it is remembered that it is only 
five years since the idea was first mooted. In Belgium, 
France, and Italy there were engines developing about 
17,000 horse-power at work. 

Though it is never safe to prophesy, it is, as a rule, 
pretty safe to forecast future lines of development in 
—— practice by carefully watching the present 
trend, and I do not think, therefore, I shall be too rash 
if I forecast for the utilisation of blast-furnace gas a very 
remarkable future in this country. 

In America, in place of the large engines using pro- 
ducer or blast-furnaces gases, we have the Westinghouse 
three-cylinder type of engine using natural gases. Until 
quite recently—owing probably to the high price of coal 
gas—the Ay engine had not met with much success in 
the United States; but since the question was taken up 

such an energetic rersang d as the Westinghouse 

mpany, a complete change has been brought about. 
Large three-cylinder gas engines, developing from 600 
up to 1500 horse-power on the brake, are now being ex- 
tensively used in central station work in suitable dis- 
tricts. The heating value of this natural gas being 
about 1000 British thermal units per cubic foot, it is a 
comparatively easy matter to govern these engines by 
controllin e richness of the charge, and thus insure 
very steady running conditions. I bave not been able to 
find any very complete records of lengthy tests of this 
type of gas engins, but the heat efficiency when using 
about 10 cubic feet of gas per brake horse-power per hour 
appears to be 25 per cent.; a very good figure indeed. 

In considering the future prospects of large gas engines 
the questions of freedom from breakdown, and steadiness 
of running, are most important. My own experience, ex- 
tending now over a period of 12 years, 1s that in the 
smaller sizes the gas engine is singularly free from break- 
down troubles, and cests but a merely nominal sum annu- 





ally in repairs, even when you work the engine under a 
heavy and constant load. For engines we now 
have equally strong testimony from those who have used 
them, the long period during which the large engines at 
Seraing have run without any need of repairs, and the 
testimony of Mr. Humphreys as to the long runs of a 60 
horse-power nominal Crossley engine are fairly conclusive. 
This latter engine ran for two years for 96.6 per cent. of 
the whole possible time of running, and had actually run 
for six months, day and night, without a single stop, and 
this with only the most trifling repairs. Such evidence 
requires no comment from me ; it is clear that gas-engine 
makers, by careful attention to details and by extreme 
care in the jacket arrangements, are able to turn out large 
gas engines which will give as little trouble in working as 
the very besb types of steam engines now on the shares 
As regards steadiness of running, we have again plenty of 
testimony. In the case of the two large engines at Win- 
nipgton, already mentioned, the variation of speed was 
comparatively small; with the ordinary ‘‘ hit and miss” 
method of governing the total variation was under 2 per 
cent., and with the engine allowed to explode every pos- 
sible time the variation was under ,%, of 1 percent. It is 
clear that one of the chief obstacles to the more extended 
use of gas engines in central station work has been re- 
moved when such steady running as this can be gua- 
ranteed. 

I cannot within the limits of this lecture deal with the 
question of relative cost of gas and steam engines, but all 
the figures I have been able to collect go to prove that the 
gas engine supplied with producer or blast-furnace gases 
is a most formidable rival, even to the finest high-speed 
steam engine, while my own experience convinces me 
that for driving a small workshop, where the power used 
fluctuates a good deal, the small gas engine, even using 
town gas, is much more economical than a similar sized 
steam engine and boiler. I would refer for further details 
to the elaborate cost figures given in Mr. Humphreys’ 
paper and in several other recently published papers. 

I cannot conclude this brief summary without some 
reference to the two valuable reports already issued by 
the Gas Engine Research Committee of the Institution 
of Mechanical Engineers, though, of course, it is quite 
out of the question that I should attempt to sum- 
marise two papers which are themselves a condensed 
account of experiments lasting for many months. I would 
merely say that the difficulties already encountered in 
measuring the temperatures in the cylinder show how 
extremely difficult this problem is ; and until some know- 
edge is available as to how the temperatures vary 
throughout the mass of gas present ab any instant in the 
cylinder, Iam afraid that the use of these measured tem- 

ratures in any calculations as to loss or gain of heat 

uring expansion or compression is liable to quite as 
serious errors as those introduced by the assumptions 
made by Dr. Kennedy in connection with the Society of 
Arts’ trials. When one remembers that it is the tem- 
perature absolute which is used in these calculations, an 
error of even 50 deg. Fahr. in the accuracy of the tem- 
perature at the instant that = begins does not 
seriously throw out the final results, nor does the assump- 
tion of uniformity of specific heat ; comparing the specific 
heat at constant volume of nitrogen at 1000 deg. Fahr. 
with that at 32 deg. Fahr., the increase is only some 7 per 
cent., and therefore the mean specific heat over the range 
differs by a still smaller percentage from the usually 
accepted value. As long, therefore, as we have to depend 
either on measured temperatures when we can only 
measure ib at one point of the mixture, or on calcula- 
tions based on an analysis of exhaust gases in order to 
determine the temperature of the mixture at the point 
when compression begins, it appears that we may still 
safely continue to use the older approximate methods, 
especially when the engine has good scavenging arrange- 
ments, and none of the burnt charge remains in the 
cylinder. 

It is interesting to note in the last report of the Com- 
mittee that the increased efficiency due to raising the 
compression pressure before firing from 55 1b. to 124 1b. 
amounted to 2.7 per cent., or an increase of about 20 per 
cent. The figures below, extracted from the report, show 
the gradual increase in efficiency : 


Compression Pressure. Efficiency on B.H.-P. 


13.2 

71 14.0 
93 13.4 
124 15.9 





Braztan Teieoraruy.—A credit of 20,0002. has been 
ame ig for the encouragement of telegraph extension in 
razil, 





Paris Merroponitan Rai.ways.—The number cf pas- 
sengers carried last year over the Paris Metropolitan 
Railway was 48,478,116, producing a revenue of 342,009/. 
After provision had been made for working expenses, 
taxes, and maintenance, a net balance remained of 
180,745/., of which the municipality of Paris, which con- 
structed the lines, received 111,125/. The nce of 
69,6202. still remaining was increased to 82,565/. by sundry 
interests, and the reliquat brought forward from 1900. 
dividend has been paid to the shareholders for 1901 at the 
rate of 6 per cent. per annum. This dividend absorbed 
60,000/., leaving a final unappropriated balance of 22,565/. 
Out of this balance, 38847. was added to the reserve fund, 
3894/. was allocated to the council of administration, and 
14,7862, was carried forward to the credit of 1902. The 
ratio of the working expenses to the traffic receipts last 
year was 47.16 per cent. There it at present only one 
sect'on open—viz., a line running from east to west 


through the centre of Paris. 
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‘PRACTICAL STRENGTH OF COLUMNS 
OR STRUTS OF WROUGHT IRON 
AND MILD STEEL 


By J. M. Moncrierr, M. Inst. C.E. 


In May, 1900, the writer presented a paper on 
“‘The Practical Column under Central and Kccen- 
tric Loads” to the American Society of Civil En- 
gineers.* 

In that paper an attempt was made to explain 
the principles of column resistance in a simple and 
lucid manner, and the theory and resulting for- 
mule were applied to all the most important tests 
of columns of cast iron, wrought iron, steel, and 
timber, made prior to the date of the paper. 

The theoretical principles and the practical 
influences which cause deviations from the ideal 
results were first considered, and the experiments 
were then dealt with at considerable length. 

_In the present article the writer proposes to 
adopt a somewhat different procedure, and to 
simply draw attention to the results of experiments 
on wrought iron and mild steel, and at once apply 

‘ to them the final formula deduced in his original 


Fig.t. ; 
TESTS OF WROUGHT IRON COLUMNS 
(CHRISTIE, BOUSCAREN, HODGKINSON &T ETMAJER) 
ROUND AND PIVOTED ENDS 


“CENTRAL Loans 


Formula 
Lower Limit ¥' 


tides Ratio 


TESTS OF WROUGHT IRON COLUMNS. 
(CHaistie ) 


FIXED ENDS. 


Formulae. 
= 1:9*100\ | wrest [2-115 } 
-19*100\ | Oar {##-16| 


(006) R 


paper, without dealing in any way with the mathe- 
— and mechanical principles on which it is 
ased, 

In the actual work of constructive design there 

are many occasions when there is no time to go 
back to the beginning, and the bald question very 
frequently arises, ‘‘ What actual margin of safety is 
afforded by the members of the structure as being 
drawn out ?” 
_ To satisfy the engineer’s mind on this point, it 
is absolutely essential that reference should be 
made to the experimental evidence afforded by 
actual tests. 

Abstruse and complicated calculations are not 
wanted in these circumstances; and, indeed, the 
busy engineer does not desire to be confronted with 
them in ordinary everyday constructive problems. 

The most rapid and most convincing proof of 
the available strength of such members as columns 
- of given section and length is afforded by diagrams 





'_ * Trans., Amer. Soc. Civ. Engineers, yol. xlv., June, 


showing the results of actual experiments, and this 
is what the writer proposes to lay before the 
reader, . 

The writer’s general formule, expressing the 
maxima stresses in a given column under given 
conditions, and expressing the ratio of length to 
radius of gyration corresponding to given loads 
imposed under given conditions upon a given type 
of section, have been rationally deduced, and in 
them empiricism is reduced to a minimum for all 
practical purposes ; but it is not pro to give 
them in their general form in this article. 

The resulting values of the most useful form of 
the final formula, after the insertion of the physical 
constants pertaining to the material under con- 
sideration, and also of an empirical constant 
derived by the writer from a careful consideration 
of the available tests, will, however, be stated, and 
applied to the plotting of curves expressive of the 
relation existing between the proportions of a 
column and its supporting power. 

For wrought-iron columns with round or pointed 
ake ends, and having the section uniform 
throughout the length, and “centrally” loaded, 
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the formula becomes ; 
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; : 
— = 100 60 21.4 16}; 
. 107-4.4 f { f } , 
where 
1 = length of column in inches ; ee 
+ = radius of gyration of column section in inches 
(values of the radius of gyration of various 
sections will be given later) ; : 
f = ultimate load in tons per square inch average 
on column sections. 
By assuming various values for f, not exceeding 
13.39 tons per square inch, and working out the 


formula, we obtain the ratio — corresponding to 
y 


that load f, and the results can then be plotted on 
a diagram. ~ 

For mild-steel columns with round or pointed 
ends, with uniform section and ‘‘centrally ” loaded, 
the formula becomes °’ 


i. 100 Ff et ee fe 1.6 } 
r 148-4.4f\ f ; 


and in this case the maximum value to be assumed 





The curves plotted from these values of the-for- 
mula will be found subsequently to be fairly charac- 
teristic of the lower results of tests of columns, 
and the reasons for taking the lower tests as repre- 
sentative will receive brief attention and explana- 
tion. 

Tf the highest ideal of column strength be sought, 
it is at once given by reducing the empirical con- 
stant, previously alluded to, to zero, and some 
use will be made of this fact in what follows. The 
strength of columns of a high degree of perfection 
is correspondingly given by the insertion of a low 
value of the empirical constant. 

Round-Ended or Pivot-Ended (Pointed) Columns. 
—In Fig. 1 we have a diagram on which we have 
plotted 164 results (representing 258 separate tests) 
of wrought-iron columns with round ends and 
pivoted ends. ' 

The lower limit curve will be seen to be charac- 
teristic of the fall in strength due to increase in 
the ratio of the length to the radius of gyration. 

The upper curve and horizontal’ straight line 
have been plotted from the same formula, with the 
simple modification, previously alluded to, of re- 








ducing the empirical constant to zero, combined 


TESTS OF MILD STEEL COLUMNS, 


(TETMAJER) 
PIVOTED{POINTED) ENDS 
CENTRAL LOADS 


Formula 


Tons per square inch -f. 


Ratio & 


with a slightly higher ‘value for the modulus of 
elasticity of the iron. It will be seen that some of 
the tests are above this curve, and this is un- 
doubtedly due to the material in these particular 
instances having had a still higher value of the 
modulus of elasticity than has been inserted in the 
formula. The characteristic agreement of the 
upper curve with the fall of strength is similar to 
that obtained with the lower one. 

In Fig. 2 the diagram shows 60 results, represent- 
ing 104 separate tests of mild steel columns with 
pivoted (pointed) ends. 

The results of the writer’s formula for mild steel 
columns of this type are plotted in the curves as in 
the last instance, and the same characteristic agree- 
ment is manifest. ey results plotted in this and 
the last diagram are the average of two separate 
tests, and undoubtedly the divergence between the 
highest and lowest tests was somewhat greater than 
shown. Unfortunately, the experimenter who made 
these particular tests did not publish each individual 
result, and the writer’s lower limit curve cannot 
therefore be taken as giving too low a value for 
strength. 

Fixed-Ended Columns.—It is sometimes stated 
that a fixed-ended column is twice as strong as a 
round-ended similar column. This is quite erro- 
neous, and has no true justification either theoreti- 
cally or practically. No such regular relation 
between c strength of the two eo exists. 

Theoretically a fixed-ended column to carry a 
given load with a given section may ‘with’ equal 
safety be made twice as long as a column of the 
same section, but having round or pivoted ends. 

The results of the writer’s formula for round- 
ended columns will therefore simply require to be 


multiplied by 2 to give the value of . for a fixed- 


ended column, from which we may expect the same 
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Fig. 3 shows the results of 25 tests of wrought- 
iron columns in which the attempt was made to fix 
the ends, but as the experimenter himself ex- 
pressed doubts as to the fixity being quite perfect, 
the writer’s formula has been multiplied by 1.9 in 
place of the theoretic 2, and the agreement with 
the lower tests will be seen to be thoroughly satis- 
factory and quite characteristic of the tests. 

As before, the ideal of perfection is represented 
on the diagram, but none of the tests attain to it. 


Fig 4 
TESTS OF WROUGHT IRON COLUMNS 
CHRISTIE, DAVIES, BAUSCHINGER, TETMALER, MARSHALL, 
FLAT ENDS. 


Formulae. 
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Fig. 6. 
TESTS OF WROUGHT IRON COLUMNS 
(CHRISTIE, MARSHALL, BOUSCAREN, 
STROBEL, AND AT WATERTOWN ) 
HINGED ENDS 
“CENTRAL” LOADS 
ormulae 


Fe 
UpperLimit 4.-7.9.100~ (ane ser {# ~H3} 
LowerLimit £ - wor [eb (F1-6} 


Fig.7. 


of ee strength to those having fixed ends. 
By fiat ends we mean simply that the normal 
section of the columns is carefully dressed at 


pressed between flat and rigid bearing faces on 
the testing machine without being in any way 
attached thereto. 

Under conditions of ideal perfection, it is quite 
correct to treat flat and fixed-ended columns as being 








on a a a ae ey oe 0 
r 





of equal strength ; but under practical conditions, or 





(7200 £) 


TESTS OF MILD STEEL COLUMNS, 


(marsHait) 
HINGED ENDS 


“CENTRAL“LOADS 


(12006) 


The tests on this diagram are the only ones of 
which the writer has any knowledge in which the 
attempt has been made to fix the ends. 

In actual practice the true fixed-ended column is 
extremely rare, owing to the difficulty of realising 
the absolutely essential conditions of end fixity 
and rigidity relative to the objects to which the 
column is attached. 

Flat-Ended Columns.—It is a common error 








to treat flat-ended columns as though they were 


SeSS8 


8 


Tons per square inch -f. 


“amtrYee, 





Ratio f 


with eccentric loading, it is quite irrational, and 
practical tests confirm this in a very definite 
manner. 

The writer believes that the value of the dif- 
ference of the strength of fixed and flat-ended 
columns was dealt with in a rational manner for the 
first time in his paper before the American Society 
of Civil Engineers, previously alluded to. : 

The present article, however, has been written 


the ends toa perfectly flat and even surface, and | 








with a view to purely practical application, and, with- 


out going into details as to the precise differences 
and limits of coincidence between the two types of 
columns, it ry 4 simply be stated that two alterna- 
tive values of the same formula require to be used 
for flat-ended columns. 

The first is merely the value already given for 
the lower limit of fixed-ended columns, and the 
second is a modification of it to cover the inability 
of the flat end to exert tensile resistance, and which 
inability causes a very rapid fall in the strength of 





Figs. 
TESTS OF MILD STEEL COLUMNS. 
(CHRISTIE, TETMAJER, & MARSHALL) 


FLAT ENDS 
‘CENTRAL’ LOADS 


me 


idee x 100\ / 


Tons per square indi-f 


Ratio £. 


flat-ended columns as compared with fixed-ended 

columns when the length exceeds a certain limit. 

Short of this limit the two classes of columns should 

offer precisely the same resistance. The alterna- 

tive values of the formula as applied to wrought 
107—4.4 f { 


iron are then : 
LS x 100 ,/ ta 
14f 


(a) t= 1.9 x 100 A/ 
and whichever of these gives the lower value is to 
be used to plot the lower limit curve on the dia- 
gram. 

Fig. 4 shows no fewer than 359 results of 365 
separate tests of wrought-irom columns with flat 
ends, and the lower limit curves on it have been 
plotted on the basis just described. The charac- 
teristic agreement between them and the lower 
tests will be seen to be all that can be expected. 

It will be noticed that the upper tests on this 
diagram also lie in a fairly well defined and regular 
curve. 

If we assume a higher degree of perfection by 
reducing the empirical constant in the writer's 
formula to, say, one-fourth of the value which is 
embodied in the lower limit value of the formula, 
and at the same time assume the same degree of end 
fixity as already taken for the tests shown in 
Fig. 3, the writer’s formula would then become : 

__@_f 314 1s, } 
107—4.85f | f 
and on plotting the curve calculated from this value 
of the formula it will be seen that it agrees ina 
somewhat remarkable manner with the higher 
results on the diagram. 

The highest ideal is again shown on this diagram 
as in the previous examples. 

The next diagram (Fig. 5) shows 86 results, re- 
presenting 92 separate tests of mild-steel columns 
with flat ends, and the upper and lower limit curves 
have been plotted on this diagram in the same 
manner as in the last, but, of course, using the 
value of the formula as adapted for mild steel in 
place of the value for wrought iron. 

The tests are fairly included between the curves, 
and the usual characteristics are again in evidence, 
although not in such a definite manner as in the 
last diagram. This, of course, arises from the 
number of tests being much smaller. 

Pin-Ended or Hinge-Ended Oolumns.—It is a 
common practice to allow a higher stress on columns 
with pin ends than would be considered advisable 
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TABLES OF VALUES OF LEAST RADIUS OF GYRATION FOR VARIOUS 


SECTIONS OF COLUMNS. 
TYPE 1. 
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Least radius 
Sectional area 
Least radius 
Sectional area 
Least radius 
Sectional area 


Least radius 
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| w | a | a2 REMARKS, 
| 10 6 | 12 } The least radius of gy ration is in some of these around 
| 17 14 20 horizontal axis, and in others around vertical axis. 
-y eg = } When flange plates are } in. thick. 
5.01 | 4.01 | 5.92 \ : 
| 49 | 46 58 " 5 " 
| 6.13 | 4.02 | 6.05 | ‘ 
| 66 | 60 | 738 | } ” ” 4 ” 
TYPE 2. 
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20in. x 74 in. x 89 lb. per foot. 
Columns of No. 1 joist section 1 Se KE ” 
(Dorman, Long, andCo.’sdimensions)} 14 ,, x6 ,, Xx 57 - 
10, x5 , x 85 ” 
D inches wide x jin. thick to 
With No. 2 plates “ie es oe 1 in. thick, 





Least radius 


Sectional area = sq. in. 


Least radius 


Sectional area = gq. in. 

















7 | 12 8 12 8 | 12 REMARKS. 
ja 14 - 18 | 20 2 
«5S 2.44 1.72 2.37 1.72 2.30 | : : 
93.75 28.75 80 U6 34.08 | 842 | 382 | } with flange-plates fin. thick 
1.65 2.78 1.85 2.7 1.85 | 2638 | 1 
80.75 40.75 38.06 46.06 42.2 | 60.2 | = vd 
TYPE 4. 





(Dorman, Long, and Co.'s Sections) | ,8 im. 4 in. x 251b. per foot. 
With distance apart centre , = ” . : ” . Po ”» oo» 
to centre = D x, XO. 





Columns of No. 2 joists 


With No. ? flange n} Zin. thick. 
D + 1 in. in width - we % 





a - 2 16 20 | REMARKS. 

Least radius .42 ¥ < | 3 

Sectional area 8 63.46 are . |} with flange plates } in. thick. 
Least radius 5 4.56 5.61 | 

Sectional area 8 70.46 94.4 } ” ” 1 ” ” 














4in. x 3 in. x 3 in. x Zin. 
Columns of No. 4 Z-bars{6 ,, x3 , x3 ,, ot e 
8 » X 8h x 3h -_* 

With web 12 in. widex { a 


W = depth of one Z-bar.” 
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Nore.—A reduction in width of web-plate elightly increases the least radius of gyration of these Z-bar columns. 


for round ends, and this practice i especially fol- 
lowed in Ameri . r Ke 


There are very good grounds for questioning the 


wisdom of this, and, as far as experimental evi- 
dence goes, it is not justified. 


the diagram in Fig. 6, which shows the results of 
321 tests of pin-ended columns of wrought iron. 

On plotting the lower limit curve for wrought-iron 
columns with round or pivoted ends on the diagram, 
it exhibits a practically perfect agreement with the 
lower tests recorded on the diagram. At ratio 80 
there are four low results below the curve, and 
these represent four tests on columns with a small 
intentional eccentricity of loading. All the remain- 
ing 317 were ‘‘ centrally” loaded. 

he upper limit curve has been plotted on the 
same assumptions as were made for the wrought- 
iron flat-ended columns, and a similar degree of 
perfection and of fixity of end were assumed. 

The reason for this is that if the pins are a very 
tight fit in the eyes at the ends of the columns and 
are rough on the surface, the frictional resistance 
to turning may, and evidently does, practically 
give a degree of fixity nearly or quite equal to that 
obtained with a flat-ended column, but such con- 
ditions certainly cannot be reckoned upon in prac- 
tical construction. 

This upper curve has, again, an excellent charac- 
teristic agreement with the tests. 

The next and last diagram of tests to which the 
writer will refer is shown by Fig. 7. This diagram, 
although containing but a small number of re- 
sults, is especially interesting. 

The whole of the 34 tests, of which the results 
are here plotted, were made by one experimenter 
on one blow of mild steel, and all the columns were 
of solid square section of the same sectional area, 
and had pin-end bearings of exactly the same size, 


-| and the pin-ends were all lubricated, and all were 


‘* centrally ” loaded. 

The upper and lower limit curves have been 
plotted on the diagram on exactly the same basis 
as for the previous diagram—i.e., the lower limit 
value of the formula already given for round-ended 
mild-steel columns, and the upper limit curve from 
the same formula with the empirical constant re- 
duced to one-fourth of the value taken for the 
lower limit, and the length increased by multiplying 
the round-end results by 1.9, as before, or : 


an een / 64.3 (28.6 aah 
Lower limit = 100 ig-aay 7 1.6 ; 








er ae 64.3 28 6 

Upper limit a 1.9 x 1004/9, F 1.15 } 

It will be seen that the results of the tests 
practically justify the limits which the writer has 
in this and other diagrams estimated as probable 
and in accordance with the general evidence. 
The great range of the test results in all the 
diagrams for particular lengths of column appear ex- 
traordinary, Fut as a matter of fact there is nothing 
extraordinary about it. For instance, at ratio 
180 on Fig. 7 there is a result plotted at 
12,420 lb. per square inch. This column failed 
at that el but it was not broken or damaged, 
and it was again put into the testing machine, 
and by the simple application of pressure on the 
side of the column, at the start of the second 
test, it was compelled to bend in the opposite direc- 
tion to that in which it had originally failed, and 
the result was that it carried 29,810 lb. per square 
inch before it failed again. This is indicated on 
the diagram. 
In other instances in these tests, but not indi- 
cated on Fig. 7, the simple movement of the speci- 
men in the testing machine to the extent of a 
small fraction of an inch (actually from 0.02 in. to 
0.07 in.) caused a large increase of strength, even 
to the extent of doubling it. 
This is quite in accordance with a rational under- 
standing of the principles of column strength, and 
nothing is more certain than that in making tests 
under ordinary but most careful practical con- 
ditions we must ex to find great differences 
in the strengths of columns which are to all appear- 
— practically identical in form, size, and ma- 
terial. 
It would have been an easy matter to have adopted 
slightly different values of modulus of rupture, 
modulus of elasticity, and of the empirical constant 
for each separate diagram, and so to have shown a 
still closer agreement with both upper and lower tests 
than is already on the diagrams ; but wherever the 
tests differ from the curves, or the curves differ 
from the tests, the divergence could in every case 
have been caused by onab small errors in setting, 
or very trifling differences in treatment, &c., that 
the writer has deemed it far preferable to adopt 








This is at once made evident by an inspection of 





certain fixed values for the physical constants and 
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SECLIONS OF COLUMNS. 


TABLES OF VALUES OF LEAST RADIUS OF GYRATION FOR VARIOUS 


TYPE €. 



























































Sin. x 3 in. x 3 in, } in. 
Columns of No. 2channels; 10 ,, x3 ,, X3 » 4» 
me 3} » X 34 9 4 
8 ,, x5 4, x 30 )b. per foot. 
With No. 1 joist section } 10 » * 6 . eae ees 
” , ’ ” 
(Dorman, Long, and Co.) 16 x6 | x62, nd 
20 » X 7h » X 89 ” ” 
“ay a oe re 
D.. = ia 8 | 12 8 um | os 8 Cae ie 10 12 
er ho ks) iy se eee ae 8 10 | 10 | 12 se* | 48 16 | 20 | 20 | £0 
Least radius .. = * 2.40 | 3.63 2.28 8.42 2.21 3.30 2.12 819 | 209 | 2.49 3 Ot 
Sectional area .. =sq.io.| 2181 26 81 26.23 | 31.23 289 | 33.9 | 81.23 33.23 | 39.2 | 41.2 44.2 
TYPE 7. 
8in. x 4 in. x 19 1b. per foot. 
Columns of No. 3 joist sections eS "5, moe es 
(Dorman, Long, and Co.’s dimensions) } 16 ,, x 5 ,, Xx 50 eo 
20,, X 7h oo 89 ” 
D = in| 8 | 12 16 20 8 12 16 
B eee es | 8 12 16 20 12° 16 20 
Least radius .. = = 2.64 | 3. 5.05 6.54 2.35 3.73 4.60 
Sictional area = 8q. ip 16.68 34.23 44.1 78.6 22.53 37.52 | 55.4 
TYPE & hielo 
+ a Column of No. 4 When t = 2, least radius = 0.82 D 
7 j ae | equal-sided ouate 
, © : bars connected by 
4 { lattice bars of flat = » =0.313D 
4 Sr ~ anate _— 
no plates). ms 
f D = least width over ” > 0.301 D 
3 Q among of angle- 
ars. = 0.97 
} b = width of leg of » 9 = 0.279 D 
~F | angle-bar. 
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20 7} 89 26 2 1.53 
18 | 7 75 22.06 1.46 
16 6 62 18.23 1.21 
16 5 50 14.7 0.95 
14 6 57 16.75 1.27 
14 6 46 18.57 1.20 
}2 6 54 15.9 1.32 
12 5 32 9.41 1.02 
12 5 39 11.41 1.01 
10 6 45 13.23 1.31 
10 5 35 10.28 1.62 
9 7 58 17.05 1.52 
8 5 30 8.81 1.11 
8 4 25 7.3 0.85 
8 4 19 5.56 0.79 
5 5 24 7.08 1.18 


| ane 


Nors.—The dimensions and weights of joists are identical with 
average sections rolled by Messre. Dorman, Long, and Co. The 
radii of gyration have been newly calculated from the dimensions 

iven in Messrs. Dorman, Long, and Co.'s list, proper recognition 
Coles given to the influence of the taper of the flanges. 


for the empirical constant for all the diagrams, and 
so to obtain a characteristic agreement rather than 
a coincidence which would have only a pretence of 
greater accuracy. 

Now, under these circumstarces, let us consider 
the question, ‘‘ What ultimate strength can we count 
upon in a column of given proportions and given 
type of end bearings ?” 

There can surely be but one answer, and that is, 
**Not more than is given by the lower tests for 
that proportion of column ;” for, be it remembered, 
we have not been considering the tests of specimens 
of defective or even doubtful character, or subjected 
to adverse conditions. 

The results shown on the preceding diagrams 
are all from tests of specimens carefully prepared, 
carefully examined, and carefully tested, under 











8 lid Cylindrical Column. 
Least radius = >. 





Solid Rectangular or Square Column. 
Least radius = 0.289 D. 





TYPE 13. 





Equal-sided Angle-bar. 
Least radius = D approximately. 
bd 








circumstances far superior to those which obtain in 
actual engineering construction. 

This being so, where would the sense be in 
averaging the results shown on any one of the 
various diagrams? It would be nothing short of 
an absurdity to do so. 

It may be objected that the great variations in 
the results on some of the diagrams are due to the 
tests being on a great variety of sections, and to 
their being carried out by different people under 
different circumstances. 

If the results shown in Fig. 7 alone are not con- 
sidered a sufficient answer to the objection, the 
writer would recommend to the reader an extended 
study of the results of the experiments made 
between 1840 and the end of the nineteenth cen- 
tury, in England, Germany, France, Switzerland, 
and the United States. 

A careful comparison of the results obtained by 
single experimenters, with what was for all prac- 
tical purposes one grade of material, shows diver- 
gences which strongly refute the objection which 
has just been alluded to. 

It is, perhaps, not too much to say that not one 
engineer in a hundred has more than a ‘‘ formula” 


idea of the strength of a column of given section 
and proportions. 

The blind faith which has been reposed in the 
formule in most common use can only be excused 
by the absence of a condensed and comprehensive 
record of the experimental evidence which lies 
scattered through numerous papers read before 
many different technical bodies or published in the 
technical press. 

To a considerable extent, it is hoped, this want 
has been removed by the diagrams and particulars 
given in the writer’s previously-mentioned paper, 
in which reference was made to no fewer than 1789 
separate tests on cast iron, wrought iron, mild 
steel, hard steel, and various timbers. 

The paucity and insufficiency of experimental 
evidence to justify the loads which have been put 
upon myriads of cast-iron columns of common grade 
metal is most marked, and constructors generally, 
who have used cast-iron columns, have every reason 
to be thankful to that ‘‘sweet little cherub who 
sits up aloft,” who is more familiarly known to us 
by the less poetical name of ‘‘ factor of safety.” 

It would carry this article beyond its contem- 
plated limits to give the references to the records 
of the labours.cf the various experimenters whose 
tests find a place on the accompanying diagrams, 
and those readers who desire fuller details are 
referred to the writer’s American paper. 

The writer is of opinion that columns should be 
designed with reference to fixed values of maximum 
working fibre stress, and his formule are based on 
purely elastic stresses, although they have been 
applied above to tests of ultimate strength; but 
the present article is intended for the use of those 
who have column questions arising as occasional 
incidents in their professional work, rather than 
for the use of the bridge specialist, who must go to 
the very roots of the matter in his designs. 

In order to render the information on the dia- 
grams most readily useful, the writer appends on the 
present and previous pages a series of Tables giving 
the value of the radius of gyration for a number of 
such sections as may occur in common practice. 
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The Law of Factories and Workshops. By A.¥reD 
Henry Rvusae, K C., and Lronarp Mossop, B.C.L. 
1902, Stevens and Sons, London. [Price 12s. 6d.] 

THE general assumption that every British subject 

must know the law of the land is not always sup- 

ported by the facts, but in regard to the Factory 

Acts it is really necessary that employers of Iabour 

should not only be familiar with them, but should 

follow closely the changes made in this branch of 
the law from time to time. No Acts of Parliament 
are more stringently enforced, and any neglect of 
their provisions, or any attempt to evade the law, 
can only result in serious penalties for the offending 
parties. It is not always an easy matter, however, 
for those who are not lawyers to interpret the full 
meaning of clauses couched in the somewhat pecu- 

liar language used in legislative enactments, and a 

book which gives in simple language the proper 

interpretation of the statutes ought to be of the 
greatest value to employers of labour, whose duty 








it is to see that the law is obeyed. Most —_ 
text-books. appeal only to those professionally 
engaged in the practice of the law, but the present 
volume, both from its subject and from the manner 
in which that subject is treated, appears to us 
to be eminently suitable for use by the layman as 
well as by the lawyer. 

Until this year the factory laws were contained 
in the controlling Act of 1878, as amended by the 
subsequent Acts of 1883, 1889, 1891, 1895, and 
1897 ; but the first year of the new reign has 
seen the entry upon the Statute Book of a new 
Act—‘“‘The Factory and Workshop Act, 1901 
(1 Edw. VIL, c. 22),” which not only codifies the 
previous law relating to factories, but also contains 
new provisions, some of which are of considerable 
importance. It is this new Act which is dealt with 
by the authors of the present volume. The scheme 
which they have adopted is to give the actual text 
of the different sub-divisions of the Act, and to add 
to each of these divisions copious notes which ex- 
plain the text and indicate any change in the law 
which this Act has made. We shall, perhaps, most 
easily convey an idea of the manner in which the 
authors have treated their subject by referring 
briefly to some of their notes on the more important 





sections of the Act. 
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The general introduction to the book gives a 
brief sketch of the history of factory legislation, 
indicating the steps by which in a long series of 
Acts of Parliament we have arrived at the present 
law. In the earlier days of factory legislation 
it was found possible to go contrary to the spirit of 
the law, while seemingly obeying the letter, and itis 
interesting to observe how-subsequent enactments 
not only closed up these loopholes of escape, but 
also made further encroachments upon the freedom 
of action of employers in matters concerning the 
employed. State interference in this respect with 
the liberty of the subject has increased rather than 
decreased as years have passed by, for not only 
have the evils consequent upon the employment of 
women and chibdvom-taab more fully realised, but 
a much higher standard of public health has been 
found to be obtainable, and provisions have there- 
fore been made in keeping with modern ideas of 
sanitation. Thus it happens that while the early 
Factory Acts aimed only at the protection of women, 
young persons, and children, recent Acts have in 
some respects extended their protection to men of 
full age. Certain of the sanitary provisions for 
factories are now applicable to ‘‘ men’s workshops ” 
—that is, workshops in which no woman, young 
person, or child is employed. And again, the 
fencing of machinery is now required to be such as 
will protect all workers, men as well as women and 
children. Men are still allowed to regulate their 
own hours of working, and it has sometimes been 
urged that women of full age should also be free to 
do so, but this idea is not likely to be accepted, as 
it is recognised to be for the good of the community 
that they should not be overworked, even with 
their own consent. 

Before considering the sections of the Act the 
authors devote a few pages to definitions of words 
and expressions which are constantly recurring in 
the text, and whose meaning must be clearly under- 
stood if one is to obtain accurate knowledge of the 
law. The most important of these definitions is, 
of course, that which explains what is meant by the 
word ‘‘factory ;” and here the most noticeable 
feature of the new Act is the express inclusion 
of ‘‘electrical stations.” In the old Acts there 
was no mention of these ; but there were, and still 
are, included among ‘‘ non-textile factories” any 
premises ‘‘ wherein .... any manual labour is 


exercised by way of trade or for purposes of gain 


in or incidental to . . . the making of any article 

. and wherein... steam, water, or other 
mechanical power is used in aid of the manufac- 
turing process carried on there.” If electrical 
stations came within the Acts at all, it could only 
be under this section ; but, as the authors point 
out, it was doubtful ‘‘ whether the generating ol! 
electrical energy in the way of trade or for purposes 
of gain was either the making of an article or the 
adapting an article for sale. It was, indeed, 
doubted whether electricity was an article at all.” 
While this doubt may still remain, there is no 
longer any doubt whether an electrical station is a 
factory or not, for it is expressly declared to be 
included in the term ‘‘ non-textile factories.” The 
definition of the term ‘‘ electrical station” would 
seem to include all but a private installation. 

We have already seen that under this Act a 
‘‘men’s workshop” is subject to certain sanitary 
provisions, and the authors raise the question of 
the position of a ‘‘ men’s factory.” No reference 
is made to such a factory in the Act; but in the 
opinion of the authors it would be subject to all 
bee lake of the Act capable of being applied 
_Another term which requires careful considera- 
tion is ‘‘ occupier.” Except in the case of work- 
shops where the ‘‘owner” is usually liable, it is 
the ‘‘occupier” who is made responsible for the 
observance of the provisions of the Factory Acts. 
The ‘‘owner” can readily be found, for he is 
defined by Section 4 of the Public Health Act, 
1875, but there is no definition in this or any other 
Factory Act of the word “‘occupier.” The authors 
have therefore endeavoured to give a definition for 
the purposes of this Act. The task is not so easy 
as might at first sight appear, for the person 
deemed to be the occupier for rating purposes need 
not necessarily be the occupier under the Factory 
Act. According to the authors, the latter is the 
person who, at the time when there is a breach of 
any provision of the Act, or any of its requirements 

to be complied with, is in actual possession of 
the premises, and has control of the business there 
carried on. The notes on the different sections point 


out, where necessary, whether the occupier or the 
owner is the person responsible for their observance. 
In this respect the discussion on Section 14 of the 
Act is extremely valuable to all factory owners or 
occupiers. That section requires satisfactory pro- 
vision to be made for means of escape in case of fire, 
and itis on the owner that the obligation is placed ; 
but he is allowed to show reason why the occupier 
should contribute to the cost. One of the grounds 
may be the terms of the occupier’s lease, and the 
authors discuss in these pages what words will be 
sufficient to throw on the occupier the liability for 
these expenses. This is a matter of some importance 
to all factory owners or occupiers, for while the 
Court may, on grounds of equity, make the occupier 
contribute to ths cost, the words of the lease may 
be such as to render him liable for the whole of 
the cost. Legal decisions on this point are given, 
and provide a useful object-lesson. The power of 
the Court in deciding a claim for contribution 
under the statute is well illustrated by the case of 
Monk »v. Arnold, which the authors quote at pages 
86 and 87. It may be mentioned that the decision 
of the County Court Judge there referred to has 
very recently been upheld in the High Court (L.R., 
K.B., May, 1902). 

British statutes are, unfortunately, seldom free 
from flaws, due, perhaps, to'a loose use of lan- 
guage, or to insufficient attention to what has gone 
before, sothat inconsistencies are introduced. Flaws 
there are in the present Act, but we should think 
that very few, if any, can have escaped the notice 
of the authors of this volume. It is very evi- 
dent that they have weighed carefully the full mean- 
ing of any section and compared it with all the 
others in the Act which have a bearing on it. - In 
this way they have brought to light some peculiari- 
ties. “For example, in dealing with the fencing of 
dangerous machinery the Act requires (Section 10) 
all such machinery to be ‘*‘securely fenced or be 
in such position or of such construction as to be 
equally safe to every person employed or working 
in the factory as it would be if it were securely 
fenced.” But Section 158 declares that ‘‘ nothing 
in the Act shall extend to any young person being 
a mechanic, artisan, or labourer, working only in 
repairing either the machinery in or any part of 
a factory or workshop.” Criticising this section, 
the authors point out that its apparent result is 
that no obligation exists to fence any part of the 
dangerous machinery as against a ‘* young person” 
repairing the factory or the machinery, and this, 
although the eccident may be caused by machinery 
other than that on which he is employed. A 
mechanic, artisan, or labourer of full age would 
apparently be fully protected by the Act, and it is 
difficult to understand why a ‘‘young person” 
should not be protected, Thé authors’ explana- 
tion is that this Section 158 is copied from the 
Factory Act, 1878, and has crept into this Act 
through inadvertence. It is really a legacy from 
old times, when fencing of dangerous machinery 
was only required in factories where children and 
young persons were employed. Another instance 
of oversight in drafting the Act, pointed out by 
the authors, occurs in Olause 17 of the first 
schedule. That schedule deals with arbitrations 
between the owner and the district council, but in 
Clause 17 the last two paragraphs refer to the ex- 
penses payable by the Secretary of State and by 
the occupier, neither of whom is a party to the 
arbitration. These two clauses are, Perms, Moor in- 
operative. Other criticisms by the authors on other 
sections go to show how they may only in part 
achieve their object. It will thus be seen that 
the authors have made a thorough investigation of 
the Act, and have taken pains to omit nothing which 
can possibly be of use to those who have to ad- 
minister it or are bound by its provisions. 

We have not enough space at our disposal to 
follow the authors through the whole subject, but 
mention must be made of their discussion of the 
sections relating to docks and buildings (Sections 
104 and 105). e new Act contains some impor- 
tant alterations of the previous law in its applica- 
tion to docks. Docks, wharves, quays, and ware- 
houses were first brought within the Factory Acts 
in 1895, but whereas under the Act of that year the 
machinery and plant was within the provisions of 
the Factory Acts only when it was being used in 
the process of loading or unloading to or froma 
dock, wharf, quay, or warehouse, the provisions 
now apply to all machinery or plant used in the 
process of loading, or unlcading, or coaling any 








ship in any dock, harbour, or canal. The authors 


state that they have reason for knowing that the 
object of this change was really to extend the sco 
of the Workmen’s Compensation Act, 1897. In 
numerous cases before the Courts under that Act 
there has been great difficulty in deciding whether 
accidents in docks really came within the scope 
of the Act—i.e, whether the dock, quay, wharf, 
or ship was at the time of the accident a 
factory or not. No one is a greater authority on 
the Workmen’s Compensation Act than Mr. Ruegg, 
who has written the standard work on that sub- 
ject, and we therefore naturally expect a valuable 
discussion from him on this part of the Factory 
Acts ; and we are not disappointed. ll the diffi- 
cult points are passed in review, and leading cases 
are referred ti to throw light upon them. The 
alteration of the working in the new Act has settled 
some of these difficulties, and therefore lessened 
the importance of the leading cases on them, 
and at the same time has very considerably 
extended the application of the Factory Act to 
shipping. With regard to buildings, everyone 
knows the difficulties which have arisen under the 
Workmen’s Compensation Act. in deciding the 
question of what constitutes a ‘‘ scaffold” and what 
is meant by ‘‘ any building which exceeds 30 ft. in 
height.” e latter question can scarcely be said 
to entirely solved yet, for it all depends on 
whether the height may be measured from the 
level of the ground or from the top of the founda- 
tions, and to the ridge of the roof (supposing the 
outside structure complete), or to the tops of the 
chimneys. The authors have given a clear state- 
ment of how the matter stands at present. We 
could only wish that the law were as clear as this 
statement. 

An important change introduced by this Act is 
the extension of certain of its provisions to private 
railway lines or sidings used in connection with fac- 
tories. Ifsuch a line or siding is used in connection 
with more than one factory or workshop, it is to be 
considered a separate factory, and the authors ask 
the question, ‘‘ Who is the ‘occupier’ under such 
circumstances ?” There may be some difficulty over 
this point in the future; but, according to the 
authors, it will probably be held that the occupier 
is the person whose workman is injured. ‘This 
seems a reasonable solution of the difficulty. 

For full information. regarding all the changes 
made in the law by the new Act we. must refer 
readers to the volume itself... In appendices there 
are also given other statutes having a bearing on 
the Factory Acts and all the statutory orders and 
special rules now in force. ;,Jt would be difficult to 
find a more complete or more thorough investigation 
of the subject. The authors have shown great 
analytical skill, and have succeeded in producing a 
book which factory owners and occupiers, as well 
as lawyers, ought to make it their duty to study. 
If this task be too much for them, they cannot do 
better than keep the book beside them for reference 
when difficulties occur, as they will find it then a 
very useful guide. E 
The Encyclopedia Britannica. Vol. II. of Supplement, 

Vol. XXVI. of the Complete Work. Edinburgh: Apam 

and CHARLES BLACK 3 don: The Times. 
The second volume of the Supplement to the 
‘*Encyclopeedia Britannica” has now been issued. 
The first article has reference to Austria-Hungary, 
the geographical and statistical portion being the 
work of Professor von Inama-Sternegg, of Vienna, 
whilst Mr. J. W. Headlam, of Cambridge, is respon- 
sible for the historical portion, and gives a useful 
summary of the internal politics of the empire, with 
its fierce fueds between the constituent races. An- 
other article of interest is one dealing with Baby- 
lonia and Assyria, bringing up to date the matter 
published in the ninth edition, and embodying the 

rincipal results achieved by the expedition financed 
by the University of Pennsylvania, which for years 
past has been steadily at workin Nippur, the foun- 
dation of which appears to date from nearly 7000 
B.C., and the evidence goes to show that even at 
this early era cuneiform writing was in use. Bac- 
teriology is another subject in which enor- 
mous advances have been made in recent years, 
and, in view of the. part played by these 
organisms in destroying ‘‘ wastes” of all kinds, has 
a peculiar interest to engineers engaged in sanitation. 
The article on this subject is due to Professor 
Marshall Ward, who points out the interesting 
fact that pathological bacteria in many cases appear 
to be peculiarly sensitive to the action of light. 








Thus the spores of B. anthracis, which withstand 
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temperatures of 100 deg. Cent., are killed by 
exposure to light ; and typhoid germs are also very 
susceptible to this agent. Commercial men will 
find the articles on ‘‘ Banking,” by Mr. Palgrave, 
Mr. Greene, and Sir R. Paget, both useful and 
interesting ; the last-named author contributing a 
synopsis of the present state of the law as it con- 
cerns bankers and their customers. Most people, 
we imagine, are unaware that adding the words 
**account payee” to a crossed cheque has no 
legal sanction, and it has been held by the 
Courts, that it does not prevent the cheque 
being transferable. Of the more purely technical 
matters dealt with in the volume, we may note 
that on “ Boilers,” by Mr. J. T. Milton, M. Inst. 
C.E. Mr. Milton’s competency in this matter 
is beyond dispute. As cy‘indrical boilers have 
altered little in general construction since the last 
edition of the ‘‘ Encyclopedia,” the new article 
deals mainly with the water-tube type, most of 
the principal —— being illustrated and de- 
scribed, though but briefly. As to the so-called 
‘*Express” boilers, the Thornycroft, though the 
pioneer of the type, is mentioned last. In fact, 
ess space is given to the Thornycroft and Yarrow 
boilers than to their imitations. The article on 
** Bridges,” has been contributed by Professor Un- 
win, and, since the corresponding article in the pre- 
vious edition dates from 1876, there was ample 
room for a supplement. A fair amount of space 
is given by Professor Unwin to theoretical matters, 


Fie. 1. Inrerion View or THE Krupp Pavition. 


but in dealing with impact, reference should, we 
think, have been made to the experiments of M. 
Rabut on the bridges on the Western of France 
Railway, which we believe to be by far the most 
reliable yet brought forward, and which throw great 
doubt upon the exaggerated impact effects re- 
corded by other observers. In fact it is a most 
difficult matter to measure impact stresses with 
any accuracy. By using a rough apparatus, prac- 
tically any desired exaggeration of the true effect 
can be recorded, and it is ridiculous to attempt such 
measures with anything but instruments most care- 
fully designed for the purpose. For our own part 
we attach no significance whatever to the results 
recorded by Mr. Stone, as obtained in Indian 
Government trials and reproduced by Professor 
Unwin. If our recollection serves us, Mr. Tur- 
neaure’s apparatus was also open to objection, 
inertia errors being insufficiently eliminated. On the 
other hand, Professor Unwin gives a good account of 
the general results of Wohler’s, Bauschinger’s, 
and Baker's experiments on fatigue, and also 
gives a good elementary discussion of the strain- 
ing actions to be resisted by girder bridges. 
Amongst other capital articles of scientific or tech- 
nical importance, into which we have not space to 
enter more fully, we may mention those on ‘‘ Build- 
irig,” ‘‘ The Channel Tunnel,” and ‘‘ Calorimetry ;” 
and a long and somewhat contentious article on 
chemistry a Professor H. E. Armstrong ; but, in- 








deed, the whole volume is full of interesting matter. 
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THE DUSSELDORF EXHIBITION. 

In one of our preceding issues* we gave a 
general plan of the Krupp Pavilion, and de- 
scribed briefly its contents. Fig. 1, reproduced 
from a photograph, is an inside view of this pavi- 
lion, showing in the centre the 305-millimetre 
(12-in.) 40-calibre coast-defence gun, on central 
pivoting mounting. It is stated that this gun is 
capable of penetrating the thickest and most modern 
type of armour, forming the protection of iron- 
clads, at any distance at which the latter would 
attempt to destroy coast defence works. The gun 
is of special crucible steel ; it is formed of a tube 
strengthened with jackets and coils, and is fitted 
with the Krupp self-arming breech mechanism. 
The cartridge-case acts as a gas-check. The gun is 
ry electrically, or by hand by means of a firing 
ine. 


Length of the gun Se 12.200 m. (40 ft.) 
Weight, including breech- 
insk ~ wa oa ... 50,300 kg. (49 tons 10 cwt.) 


The gun recoils in a cradle ; the latter is provided 
on the sides with two trunnions, which pivot in the 
mounting cheeks. The recoil of the gun is checked 
by two hydraulic recoil cylinders, placed on the 
sides of the cradle, and which act in conjunction 
with two air-pressure cylinders, the latter running 
out the gun again in its firing position. The 
mechanism for elevating the gun and the lateral 
training gear are worked electrically or by hand, 





* See ENGINEERING, May 9, page 605. 








at will, as is also the mechanism for serving 
the gun with ammunition, and it takes but a few 
moments to pass from electric to hand working. 
The elevating device, with electric motor and gear, 
is on the left side of the mounting ; for elevating 
the gun by hand there are provided two hand- 
wheels, which operate toothed-wheel gearing and a 
toothed arc, the latter fitted underneath the cradle. 


TaBLe I.—Ballistic Data of 12-In. Gun. 








Weight of | | | Greatest 
per Smokeless Muzzle oer Energy.| Bange at 
jectile. Powder | Velocity. | | 22 Deg. 

Charge. | | | Elevation. 

kgs.| Ib. kgs. Ib. | m. | ft. | ton-m. | ft.-tons| m. | miles 

850] 771.4 | 182) 201 | 926 /3038) 15,250 | 50,782 | 20,100) 12,49 

445| 980.8 | 182, 291 | $20 /2609) 16,250 50,782 | 20,200| 12.55 
| | | 

















|steel plates, 135 millimetres (5.3 in.) thick; the 
| rear and cover are of ordinary nickel steel, 50 milli- 


metres (1.96 in.) in thickness. 
Normal height of the gun 





axis Ste ..» 3.200 m. (10 fb. 6 in.) 
Elevation ... ee . From + 22 to — 4 deg. 
Lateral training ... _... Through 360 deg. 
Weight of mounting  ... 79,700 kg. (78 tons 9 cwb.) 
o _ shield...  ...'90,000',,- ‘ (3), + 
i turntable and 
platform ... aaé woe ORE GE Gee.) 
234,200 kg.(230 tons 10 cwb.) 


Total weight, including 
ee ie ...284 500 ,, (280 ,, 0 ,, 
The two annexed Tables I. and II. give ballistic 
data concerning this gun, and the thickness of 
armour a 12-in. projectile is capable of perforating 
when fired normal with the plate. 


TABLE II.—Tuickness oF ARMOUR PERFORATED BY 12-In. ARMOUR-PIEROING PROJECTILES. 





| WEIGHT OF CAPPED PROJECTILE. 





| WEIGHT OF PROJECTILE. 


| | 
Distance of Target 350 kg. (771.4 Ib.) i446 kg. (980.8 Ib.) 
from Muzzle. | (fe 


350 kg. (771.4 Ib.)/445 kg. (980.8 Ib.) 850 kg. (771.4 Ib.) 


445 kg. (980.8 Ib.) 








| 
| Thickness of Wrought-Iron Plate _ Thickness 
| 


of Ordinary Steel Plate 


Thickness of Krupp Steel Plate 
Perforated. 








55.11 | 140 | 56.11 


Perforated. Perforated. 
metres | yards | cm. | in. | om. in. | om. | in. [oun | (ie | eee ie om. in. 
3000 | “3279 | 105.1 | 41.87 | 110.6 | 48.54 | 73.8 | 29.05 | 77.4 | 8047| 48 | 16.92 44.5 17.51 
2000° | 2186 116 4566 | 119.7 | 47.12 | 81 | 8189 | 83.6. | 82.91 | 46 | 11} 47 | 18.50 
1000 | 1093 127.5 | 50.19 | 129.3 | 50.90 | 88.7 | 34.92 | 90 85.43 | 49 19.29 | 49.5 19.48 
Near the muzzle | 140 o7 | 8818 | o7 =| 8818 | Be | 20.47 | 52 | 2047 
| | 


| 


In the lateral training action the gun turns round 
a pivot on a platform which revolves on a 
racer fitted with steel balls. The electric lateral 
training of the gun is obtained by the action 
of a lever worked from the firing platform. 
Lateral training to the right and to the left, 
from the highest to the lowest speed, and all 
sudden changes in direction, are obtained by this 
lever. Three cranks with toothed-wheel gearing 
engaging the circular rack are provided for trainin 

the gun laterally by hand. Besides the usua. 
sighting devices, the firing platform carries a range- 
finder. The ammunition consists of cartridge cases 
with projectiles. The charge is driven home in 
the chamber by a loading device, situated at the 
extreme end of the firing platform ; this is worked 
electrically or by hand, and is lowered when 
not in use. All the usual appliances have been 
provided to insure safe firing, The front part of 
the shield covering the gun is of hardened nickel 


a 








Another ‘gun exhibited (Fig. 1) is a 28-centi- 
metre (11.02-in.) 40-calibre gun on an hydraulic 
central pivoting naval mounting, for the arma- 
ment of first-class battleships. The gun is of 
special crucible steel, and its construction is gene- 
rally similar to that of the 12-in. gun above referred 
to . 


Length of the gun 11.200 m..: (36 ft. 9 in.) 
Weight, including breech- 

block... ss ... 38,500 kg. (37 tons 18 owt.) 

The gun is carried in a cradle ; the latter is held 
by two trunnivns in the mounting cheeks. Recoil 
is checked by two recoil cylinders placed under- 
neath the cradle; an air cylinder p between 
the recoil cylinders runs the gun out again. The 
elevation of the gun, its lateral training, and 
the ammunition service, are operated by hy- 
draulic pressure, produced by a steam driven 
pump, the action of which is regulate’, as 
usual, by the pressure required. The normal 
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TABLE IV.—Tuickness or Armour PERFORATED BY 11.02 In. ARmMouR-PreRcING PROJECTILES. 


TaBLe VII.—Particulars of 15-Centimetre (5.90-In.) 





























| 
WEIGHT OF PROJECTILES. Witcut or Carpzp PRoseciites. 
Distance of Target | 970 kg. (595 Ib.) , 315 kg. (760 Ib.) | 270 bg. (595 Ib.) | 24s kg. (760 Ib.) | 970 kg. (595 Ib.) 345 kg. (7€0 Ib.) 
from Muzzle. | | | 
Thickness of Wrought-Iron Plate Thickness of Ordinary Steel Plate Thickness of Krupp Steel Plate 
Perforated. | Perforated. Perforated. 
~ metres yards | cm. | in. | cm. in. cm. in. cm. in. cm a. oe oe 
3000 3280 87.6 | 3444 | 92.9 86.57 | 61.3 | 24.18 647 25 47 | 37 14 56 885 | 1615 
2009 2186 97.6 3842 | 1016 | 3996 | 68. 26 77 70.5 27 75 40 15.74 | 41 | 1614 
1000 1098 | 1086 | 42.76 1105 4350 | 75.38 | 2964 76.6 80.15 43 1693 | 43.5 | 17,12 
Near the muzzle | 120.4 47.40 120.4 47.40 83.1 £271 83.1 32.71 46 18.11 , 46 } 1811 





TABLE VI.—Tuickness or ARMOUR PERFORATED BY 7.48 IN. AnmouR Pisrctnc PROJECTILES. 





WEIGHT OF PROJECTILES. | 


Wricut OF CAPPED PROJECTILES, 
H 
| 





| 
Distance of Target 
from Muzz'e. | 





| Thickness of Wrcught-Iron Plate Thicknees of Ordinary Steel Plate 


| | | 
85 kg. (187 Ib.) |107 kg. (235.8 Ib.) 85 kg. (187 Ib.) or kg. (235.8 Ib.) 
| 


85 kg. (187 Ib.) | 107 kg. (235.8 Ib.) 





Thi-kness of Krupp Steel Plate 
P ed. 




















Perforated. Perforated. erforaied. 
metres | yards | cm. in. tan oa cm. | in. em. in, em. in. * cm, in. 
3000 8279 43.6 17.16 | 47.9 | 18.85 80 2 11 88 33 1299 | 205 8 07 22 8.66 
2000 | 2186 51.7 2035 | 564.8 2.67 | 355 1397 | 37.5 1476 | 23 9.05 24 9.44 
1000 | 1 607 23.89 62.6 | 2464 415 16 33 428 16.85 25 9.84 26 10.23 
Near the muzzle | 71.2 28.03 71.2 | 28.08 | 48.3 19.01 48.3 19.01 | 285 | 11.22 28.5 11,22 











TABLE IX.—Tuicxnyess or ARMOUR PERFORATED BY 8 26 IN. AnmMOUR-PIERCING PROJECTILES. 


WEIGHT OF PROJECTILES. 


Weieut or CappeD Projectives, 





from Muzzle. 


l l 
Distance of Target | 113 kg. (249 Ib.) |140 kg. (208.5 Ib.)| 118 kg. (249 Ib.) 140 kg. (303.5 Ib.) 


' 

| 

| 
|——- 
| 113 kg. (249 Ib.) 
| 


| 140 kg. (308.5 Ib.) 











TLickness of Krupp Steel Plate 























| | | 
| Thickness of Wrcught-Iron Plate | Thickness of Ordinary Stee] Plate | 
Perforated. | erforated. } Perforated. 
metres | yards em. | in. cm. | in. cm. in. | cm. in. om: we | om | Cte. 
3000 8279 | £06 | 19.92 54.7 | 21.63 | 35.1 13.81 37.8 14.88 236 | 9.25 | 25 | 9.84 
2000 | «2186 | 589 | 23.18 | 619 | 2437) 406 | 16.98 | 425 | 1673 | 26 10.23 | 27 | 10.63 
1000 1093 | 683 | 26.89 | 70 27.55 46.7 18 38 47.9 18.85 | 28.5 11.22 29 } 141 
Near the muzzle | 789 | 31.06 78.9 $1.06 53.6 | 21.10 | 53.6 | 21.10 315 12.40 81.56 | 12.40 
| | | ! 
Taste I1I.—Ballistic Data of 11.02-In. Gun. Taste V.—Bul-istic Da‘a of 7 48-In. Gun. 
bia Rc ie ie Secs 
Weight of | Greatest Weight of Greatest 
—_ Smokeless) Muzzle | yuzzle Energy. | Range at a md Smokeless} Muzzle | Muzzle Energy.| Range at 
jectile Powder | Velocity. | 80 Deg. jectile. Powder | Velocity. 20 Deg. 

* | Obarge | cp nts Elevation. Charge. | Elevation. 
kg. | Ib. |kg.| Ib. | m.| ft. | tonm. |ft.-tons; m. | miles lige fee) th feet 3. | teen eel oe. le 
270 | 595 | 90 | 198 | 888) 2013 | 10,870 | 36,197 |20,880| 12.97 ke | 187 S 48.4 | 807, 2637 | 2825 | 9407 |13,590, 8.4 
345 | 760 90 | 198 | 785) 2575 10,870 | 36,197 21,170) 13.15 | 107 235.8 22 | 48.4| 720 2362 | 2825 |, 9407 15,700) 85 

' | ! a ! hs ! ! 








Tapite VIII.—Bullistic Data cf 8,26 In. Gun. 





| 





TES ae cat 
Weight of Smokeless uzzle ang 
Projectile.| Powder | Velocity. Muzzle Energy. 15 Deg. 

| Oharge. | Elevation. 





ft.-tons| m. miles 
12,654 |12,520 7.77 
12,654 (12,430 7.7 


be.| I. | kg.| Ib. | m./ ft. | ton-m. 
113) 249 (31.4) 69.2 | 812) 2664 3800 
140! 308.5/81.4| 69.2 6s 2395 8800 








working pressure is 60 atmospheres (853.4 lb. per 
square inch). The required elevation is obtained 
by a vertical hydraulic ram, placed underneath the 
cradle and carried in the revolving platform ; its 
action is transmitted to the cradle by connecting 
levers. The gun is trained laterally by an hydraulic 
cylinder placed underneath the platform, through 
spur-wheel gearing and a circular rack. The firing 
platform is on the right side of the gun ; it contains 
the distributing valve connections for aiming the 
gun, the contacts for electro-magnetic firing, and the 
sighting devices. The ammunition hoist allows the 
loading of the gun in every position ; the charge, 
comprising metallic cartridge case with set projec- 
tile, is driven home by a telescopic ram. The gun 
is protected at the parts exposed to the enemy’s 
fire by a shield of ordinary nickel steel 250 milli- 
metres (9.8 in.) thick ; atthe other parts the shield 
is 50 millimetres (1.9 in.) in thickness. 


Normal height of the gun E 
axis Ss we = es 2.600 m. = 8 ft. 6 in. 
Elevation ... er .. From + 30 to — 4 deg. 

Weight of mounting _ ... 70,000 kg. (68 tons 18 cwt. 
& shield... _... 96,000 ,, (94 ,, 10 ,, 
SUVGN cn, moe on OP nS ms 





se aan 179,500 kg. (176 tons 14 cwt.) 
Total : 3 ‘ 
on _— ay 78 518,000 ip MNS 55 AS: 5 iD 


The ballistic data of this gun and the thickness 
of armour it can penetrate when fired normal with 
the plate are given in Tables III. and IV. 

An interesting gun in the Krupp artillery ex- 
hibit is the 19-centimetre (7.48 in.) 40 - calibre 











naval gun, on central pivoting mounting, in case- 
mate (see Fig. 2, page 737). 
7.600 m. (24 ft. 11 in.) 


9,950 kg. (9 tons 16 cwt, ) 


a 1.420 m. (4 ft. 8 in.) 

Elevation ... oe . From+20 to — 5 deg. 

Weight of mounting ... 9,950kg. (9 tons 16 cwt.) 
. a. «zen. oe, OS 
ms Pivot ... isd ee Aes Oe 


16,450 kg. (16 tons 3 cwt.) 


26,400 ,, (25 ,, 19 ,, ) 

The gun recoils in a cradle, under which is fitted 
an hydraulic recoil brake ; this acts in conjunction 
with two sets of springs for running out the 
gun again. The gun is trained by hand. For 
particulars of this gun see Tables V. and VI. 

Near the latter gun is the Krupp 15-centimetre 
(5.90-in.) 40 calibre coast-defence gun, on central 
pivoting- mounting, with screw breech-block. For 
checking recoil and running out the gun again the 
same system as that for the 7.48-in. gun is used. 
The gun is also trained throughout by hand. A 
small shield near the trunnions protects the gunners, 
pivot, and mechanism. 

Length of gun ... _.... 5.960 m. (19 ft. 6 in.) 
Welgst, including 
bi “block ... .. 5,880 kg. (5 tons (16 cwt.) 
Height of gun axis... 1.200 m. (3 ft. 11 in.) 
Weight of oousieg .». 4,300 ke. { tons 4 cwt. 0 qr.) 


600 Lhd (0 ” ll ” 3 ” 


5,660 kg. (5 10 3 qr. 

MU Ain 
gun... dis tt 68, Qh, ° 45: 35,9 
With a projectile weighing 41 kilogrammes 
(90 Ib.), and ac of 13.1 kil mmes (28.8 Ib.) 
of smokeless powder, the muzzle velocity is 881 


__Lengthof gun... ... 
Weight, including breecl.- 
Normal height of the gun 

axis = = 





Total weight, including 
gun Ge eee 


» Pivot 





metres (2890 ft.), the muzzle energy, 1620 ton- 
metres (5404 foot-tons), and the greatest range at 
21 deg. elevation 13,850 metres (8 6 miles). 








Krupp Gun, 
| The 41-kilogramme (90-Ib.) projectile 
| Can penetrate on perpendicular impact 
Distance from 
uzzie. ] 
A thickness | A thick 
| A thickness of a 
of ordinary | of Kru 
; | wrought iron of | oboe of | steel ue 
m. yards | cm. | | te | om. | in. 


le ° cm. 
3000 | “3279 | 343 | 18.60 | 234 9.21] 161) 6.33 
2000 | 2186 | 42.6 | 16.77 | 28.5 11.22| 186 7.39 
1000 | 1093 | 523 | 20.59 | 348 /13.70| 914 > gas 
Near the muzzle 63.6 | 25.038 | 42.1 ‘3687 | 24.3 9.56 








Fig. 3, page 748, is a view, reproduced from a 
photograph, of the Krupp 21-centimetre (8.26 in.) 
40-calibre coast-defence gun on central-pivot dis- 
appearing mounting : 

Length of vs vee 8.400 m. (27 ft. 612 in. 

Weight, incloding breech: hea 
w+ ase eee 16,400 kg. (16 tons 5 cwt.) 
Normal height of the gun 


axis 2 980 m. (9 ft. 9 in.) 
Elevation ... ... ... From + 15 to — 3 deg, 
Weight of mounting with 

disappearing mechanism 


and counterweight; _... 80,000 kg. (78 tons 15 cwt.) 
Weight of pivot and un- 





derframe... eee ee 3,000 ” (3 ” 0 ” ) 
83,000 kg. (81 tons 15 cwt.) 

Total weight, including 
gun ase eee oo 99,400 ” (98 ” 0 ” ) 


The gun is of similar material and construction 
to the above; on firing it disappears behind the 
parapet, and after loading afresh, and correcting 
the aim, it is run up again by the action of a 
counterweight; the raising of the latter absorbs 
part of the recoil force, the remainder being taken 
up by an hydraulic brake, which at the same time 
slightly raises the gun to the re-loading position. 
Excessive recoil of the gun is checked by two 
buffers. The hydraulic brake maintains the gun 
in the loading position. The running up to firing 
position is effected by the opening of a valve, 
which insures the downward motion of the counter- 
weight, and the mechanism is so calculated that the 
running-up speed is at first accelerated, a brake 
moderating the action at the latter part of the 
travel. Lateral training is effected by hand. The 
gun is given the required elevation by means of a 
hand-wheel on the left side of the mounting, which 
acts on the two connecting bars joined to the two 
rear elevation trunnions. The final sighting of the 
gun, both for elevation and lateral training, is 
obtained by means of two special hand-wheels. 

Tables VIII. and IX. give further data concerning 
this gun. 

The 28-centimetre (11.02-in.) 12-calibre coast- 
defence howitzer, exhibited on central pivoting 
ae is shown separately on Fig. 4, page 748. 
It has been designed specially with a view to 
discharge on the armoured decks of battleships. 
The material and construction of this howitzer 
are similar to those of the 12-in. and 11,02-in. 
guns above described. The metallic cartridge 
cases act as gas-checks ; the howitzer is provided 
with an electro-magnetic firing device. An electric 
apparatus is fitted for night-firing : 


Length of howitzer . 8.440 m. (11 ft. 3 in.) 
Weight, including breech- 

OS ie ... 10,780 kg. (LO tons 12 cwt.) 
. _ 2.200 m. (7 ft. 3 in.) 


Height of axis 
. From + 65 to — 5 deg. 


Elevation ... 





Weight of mounting ... 28,800 kg. (28 tons 7 cwt.) 
” shield ins eo 15,720 ” (15 ” 9 ” ) 

is pivot ... 5, £8:000; 4: GT 4, 4.) 
62,520 kg. (61 tons 10 cwt ) 


Total weight, including 
— se eee 73,300 ” (72 ” 2 ” 

The howitzer is carried by its trunnions in 4 

sliding mounting, on an inclined slide and a revolv- 


ing platform. Recoil is checked by hydraulic 
qlanes, the howitzer running back to the firing 


ition by gravity. Lateral training and elevation 
amy effected Sreatrecally ; all the various actions can 


TasLe X.—Ballistic Data of 11.02-In. Howitzer. 








Range at an Eleva- 
Weight | Weight of tion of 
of Smokeless} Muzzle | Muzzle ; 
Projeo- a Velocity. Energy. - | 
tile. | } 
harge. Degrees. | Degrees. 
mis.| m. |mls. 
7 |9800 6.09 
6 -— 5.09 





ft.-tns; m. 
6593 | 11,200 
6593 | 9,700 


| 
Ib. | kg. 
474 13. 
760| 11.5 


215 
345 


28.65 | 425/1393, 1980 
25.35 | $85/1099 1980 


be 








Ib. | m. a |ton-m 

















| 
| 
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also be carried out by hand. The howitzer is pro- 
tected by a buckled steel plate, 60 millimetres 
(2.36 in.) thick, open in the rear, and the embrasure 
in which is provided with an inside shield. 

The penetrating power is as follows : 


TaBLE XI.—Penetrating Power of 11.02 In. Howi’zer. 























| . 
| pRenetrating | Pizainst sa Armoured Deck. © 
Weight ot | Muzzle by Per | 
are | Tmspact against Atan At an Thickness of 
| _ & Plate of Eleva. | Angle of| 
Ordinary Steel. | tion of — Perforated. 
ker. Ib, cm. in. dez. deg. | cm. in, 
| | 43 52 9.7 3.81 
215 474 ‘| 60 67 | 13.3 6.23 
| 24.7 | 9.72 | 
+d 2 
345 760 | | | 6 | and | e738 
| ! 








We shall limit our general description of the 
artillery exhibited in the Krupp Pavilion to a few 
brief data concerning the latest type of Krupp 
field guns, of which there are two specimens in the 
pavilion; these were constructed in 1901 and 
1902, but they differ from each other in points of 
no material importance. 

The tubes are of special crucible steel, on which 
are shrunk three rings ; the latter are so shaped at 
their lower part that they clutch on the cradle, 
along which they slide in the recoiling and running- 
out actions. They are fitted with the Krupp breech- 
closing device. The gun is fired with cartridge 
cases, the flange of which acts as a gas-check. The 
sighting device contains a long-distance sighting- 
glass. 

TasLE XII.—Particulars of Krupp Field Gun. 

















—_ 1901 Gun. | 1902 Gun. 

Length of gun, 30 | 

calibres sas -.| 2.250 m. | §8.68 in. | 2.250 m. | 88.58 in. 
Weight, including 

breech-piece. . 397 kg. 875 lb. | 880 kg. 838 Ib. 
Height of gun axis . | .960m. | 37.79in. | .990m. | 38.97 in. 
Distance between | | 

wheels attread ../1.480,, 68.26 ,, | 1.480,, | 5826,, 
Diameter of wheels ..| 1.300 ,, 5L.18 ,, | 1.800,, | 51.18 ,, 
Elevation -.|+ 16 deg. os + 16 deg. 

to -8deg. to —8 deg. 

Lateral training can be} Through Through 

corrected on bo} 3 deg. | 8 deg. 

sides | 
Pressure of trail end ox 

ground oe ..| 65kg. | 143 1b, 65 kg. 143 Ib, 
Weight of carriage 

with accessories 603 ,, 1829 ,, 574 ,, 1265 ,, 
Weight of gun and 

carriage ee --| 1000 ,, | 2204 ,, 954 ,, 2103 ,, 














Both carriages consist of the cradle, the cradle 
support, and the trail. The cradle has the shape 
of a long and completely closed-in caisson ; under- 
neath it, is fitted a pivot which comes in operation 
for correcting the lateral training, while the top 
part forms the gun-slide. The cradle contains the 
hydraulic recoil brake and the running-out springs ; 
the latter are so designed that they hold the gun in 
the firing position under the highest degree of 
elevation. The fracture of a spring, as may happen 
after heavy and long firing, or a loss of liquid, up 
to one-third of the normal quantity in the recoil 
cylinder, has no influence on the running out, 
and would hardly prejudice the firing effect. The 
cradle-support is made to turn round a horizontal 
shaft. The trail is fitted with seats for the gunner 
and the man at the breech. The gunner from his 
seat can put the road-brake in operation ; this is 
used with advantage, especially when firing on 
sloping ground. 

The carriage of the 1901 gun has a fixed spade, 
and is provided with shields which, when turned 
down, serve as seats. The left-hand shield has two 
openings for sighting the gun and for observations. 
That of the 1902 gun is provided with seats of the 
usual type and a movable spade, hinged to the trail ; 
it is brought up against the spade for the road. 

The fore-limber is built to carry forty-four rounds 
of ammunition, in eleven jute-hemp cases. 

The gun, apart from the automatic recoil and 
return, remains perfectly still when firing, Witha 
6.5-kilogramme (14.3-lb.) projectile, and a smokeless 
powder charge of .465 kilogramme (1.02 Ib.), the 
muzzle velocity is 500 metres (1640 ft.), and the 
muzzle energy 82.8 ton-metres (275 foot-tons). 
The range is 5500 metres (3.4 miles), with a time- 
fuze timed for 20 seconds, and 6200 metres (3.8 
miles), with an impact firing tube. The rate of 
fire averages about 20 to 22 aimed rounds a 


THE PERSIAN GULF RAILWAY. 


Nor many weeks ago the announcement was made 
that a concession for a line from the present ter- 
minus of the Anatolian Railway at Konia, to 
Baghdad, on the Tigris river, had been secured by 


network of lines in Central Armenia, which have for 
several years been more or less steadily advancing 


_|towards the upper end of the valley region 


anciently known as Mesopotamia. This con- 
cession, as a matter of fact, is nothing new, as it 


and Angora-Cesarea concessions to the extent of 
reserving to the concessionnaires of these lines 


emptive right to build this line under certain 
conditions. 

The effect of these stipulations has been to keep 
the Tigris Valley line at the disposal of the con- 
cessionnaires of the Armenian lines till such a time 
as it was convenient for them to deal with the 
undertaking, and exercise the requisite diplomatic 
pressure at the Sublime Porte to obtain the neces- 
sary guarantee from the Ottoman Government as 
the basis of the financial operations for constructing 
the line. The profound change which has almost 
imperceptibly come over the attitude of British 
public opinion with respect to the question of rail- 
way communication in this portion of the Ottoman 
Empire is reflected in the almost total absence 
of any serious notice of the latest phase of the 
forward movement of German interests in this 
quarter. Ever since 1882, when the occupa- 
tion of Egypt by Great Britain became an 
accomplished fact, and British interests in the 
Suez Canal were placed, from the commercial 
point of view, on a safe footing, the opinion, 
previously generally prevalent, that an over- 
land railway route from the Levant to India 
was an Imperial necessity, which caused us to 
occupy Cyprus in 1878 and hold it ever since, has 
all but died out, and it would be far from an easy 
task to again galvanise it into life. Yet the need 
for such a route under proper British control is 
really more pressing than ever. Curiously enough, 
without the public suspecting it, our position in 
Egypt has placed at our disposal a far safer and 
shorter route than any of those which had been 
mooted in the latter half of the nineteenth century. 
As the history of the alternative routes which have 
been from time to time put forward, and their 
engineering merits and demerits, are by no 
means as well known as they should be, a brief 
account of them will probably prove of interest. 
Anticipated or existing troubles with Russia have 
invariably been the immediate cause of attention 
being directed to the military necessity for improved 
communication with Britain’s great Hastern de- 
pendency. The Crimean War, while yet the results 
were somewhat uncertain, led to the first serious 
survey of the possible railway routes from the 
Syrian coast to the Persian Gulf. Two very careful 
reconnoissances were carried out by officers of the 
British Navy, early in 1855, from Alexandretta, at 
the extreme northern extremity of the Syrian coast, 
across the Lebanon range, to the Euphrates and 
Tigris valleys, and down these to Bassorah, the 
Port of Baghdad on the Shat-el-Arab. In addition 
to Alexandretta as a starting point, the remains 
of the ancient harbour of Antioch, at the mouth of 
the Orontes, was examined ; but the roadstead in 
connection with the former was recognised to 
be more suitable for modern purposes, and 
more readily and economically susceptible of 
improvement than Suedieh, the haven of the 
Orontes. No really satisfactory line was, how- 
ever, discovered at that time over the northern- 
most spurs of Lebanon, which reach almost down 
to the water’s edge at Alexandretta. Several deep 
and narrow valleys are available, however, with 
passes at their heads, which wind into the heart 
of the range from the neighbourhood of the 
back of the town, all of which have been used 
more or less, from time immemorial, as caravan 
tracks into Mesopotamia. A particularly suit- 
able valley and low pass was eventually found 
by the representative of a well-known firm of 
British contractors, who visited this part of Syria 
some 33 years later, and which led to the offer to 
build the Euphrates Valley line mentioned in the 
remarks attached to Table I. As a consequence of 
the original Euphrates Valley reconnoissance above 
mentioned, a formal demand was made by the 





minute. 


British Government for a concession from the 





the same German group that already owns the| 


formed a portion of both the E-:ki-Shez-Konia| a 


under article 32 of their convention the pre-| Hitt 


TABLE I.—Particulars of Proposed Railway from Syrian 
Coast to Persian Gulf (North Seeres dummy. 























Distances 
Names of from | Through pers Total 
Places. Point to |Distances.| “$f,P°™ | Cost. 
| Point. 4 
| miles miles | 
Euphrates Valley (Gauge, 6 ft. 62 in. = 2 metres). 
Alexandretta(Suedieh, | 
the Port of Antioch, | 33 | 
is 10 miles less on sé cea 
through distances).. 0.00 sey ee 
ntioch.. ee --| 45,66 45.66 e. 2 Lo 
Aleppo .. ..| 40.57 238 | gs | §. 
Deirel Lor... --| 166.48 263.71 3 = 
Palmyra Junction 89.15 342.86 a4 ad & 
eee | 106.08 | 449.88 | EE 8 es 
Kerbala .. | 96.06 | £45.90 | BF = 
Nedjet .. | 95.66 | 581.56 | oe | gol 
Naserie .. | 101.07 | 682.63 gs Bs 
Bassorah -» oe} 148.65 | 831.28 | a <S $ 
Branch. | orm a 
Naseie.. .. ..| 0.00 | 69268 | ogs 
Koweit .. | 190.22 | 86285 | & 





Remarks (Date, 1855).—This scheme was the outcome of a 
reconnoissance by officers of the British Navy in 1855. The late 
Mr. Harrison Hayter (P.P. I.C.E.) estimated the probable cost 
in 1892 for standard gauge at 10,0007. a mile; and an offer was 
made to build the line on the standard gauge by a well-known 
British contractor for 8000/. a mile. The probable present cash 
value of aline along this route would be something like €000/. a 
mile, inclusive of rolling stock. Total length from Alexandretta 
to Bassorah by this route, 831.28 miles. 


Taste II.— Particulars of Proposed Ruilways from 
Syrian Coast to Persian Gulf (North Cuprus Routes) 














! | | 
| Distances 
| E-timated 
from Through Total 
Names cf Places. | Point to | Distances Ooseer Cost. 
| Point. 
: | miles miles £ £ 
Tiyris Valley (Gauge, 4 ft. 84 in.). 
Alexandretta(Suedieh, 
the Port of Antioch, 
is 10 miles less on 
through distances) 0.00 
Aleppo .. ie --| 86.82 86.32 10,500 906,400 
Beredjik +o «| 113.02 199,34 8,000 904,200 
Urfa . an ° 77.00 276.34 7,400 669,800 
Mardin .. 118.00 394.34 8,000 944,000 
Mossul .. 176.36 570.70 6,800 | 1,199,200 
Baghdad 295.00 865.70 5,600 1,652,000 
Bassorah 310.50 1176.20 4,500 1,397,200 
6,439 | 7,172,800 
Branch. 
Mardin .. & 0.00 394.34 
Diarbekir 75.14 469.48 8,000 601,100 
Arghana 87. 506.74 10,000 372, 
: 6,634 | 8,516,500 
Rolling stock .. ia 583,500 
9,130,000 











Remarks (Date, 1884).—This scheme was also the outcome of a 
reconnoissance by officers of the;British Navy in 1855. The scheme 
was revived in 1884 by a British syndicate, and the concession 
sought. The present cash cost, inclusive of rolling stock, would 
probably amount to 65002. a mile. The total length from Alexan- 
dretta to Bassorah by this route was 1176.20 miles, and from 
Diarbekir 857 miles. 


TasLE III.—Particulars of Proposed Railways from the 
Blact Sea to the Persian Gulf (Baron Hirsch’s Route). 














| 
Distances | 
Estimated} 
from Total Total 
Names of Places. | Point to |Distances,| Cost PeF | Cost, 
Point : 
miles miles £ & 
Samsun .. 0. 
Sivas .. es --| 287.22 237.22 7730 1,833,600 
Diarbekir, vid Arghana| 290.00 527.22 7858 2,278,960 
Mossul .. =e .-| 801.80 829.02 6092 1,838,800 
Baghdad 270.13 1099.15 4187 1,131,000 
Bassorah $10.50 1409.65 8226 1,900,000 
5729 8,082,360 
Rolling stock. . = P 634,340 
Total . -| 8,716,700 














REMARKS (DATE, 1883).—This scheme was designed to facilitate 
the emigration of Russian Jews, and would, under certain circum- 
stances (now very unlikely), have become the Russian route into 
Mesopotamia. 

Turkish Government in 1856. The estimated cost 
for this line, including a branch to Koweit, was 
12,000,0001.; the working expenses were estimated 
to amount to 50 per cent. of the gross receipts ; 
and after deducting 480,000l. (=4 per cent. on the 
capital) from the net receipts, it was stipulated 
that any surplus was to revert to the Ottoman 
Government. No guarantee or subvention was 
asked, but, in lieu thereof, certain rights of coloni- 
sation throughout the whole system. The suscep- 
tibilities of our allies were aroused by the latter 
condition, the French Government intervened, and 
the demand was allowed to drop. Thus Britain was 
deprived, for the time at least, of improved means 
of communication with India, just as she was de- 
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on one side to the control of the Smyrna Cassaba 

Railway and its extension to Karahissar, and on 

the other to the building of the Beirut-Damascus- 

Mezerib and the Jaffa-Jerusalem Railways. As, 

however, this scheme has now been entirely super- 

seded by the carefully prepared proposals of the 

Anatolian Railways, there is no further reason to 

consider it. 

Taste 1V.—Particulars of Proposed Railways from Asia 
Minor Coast (Mediterranean) to Persian Gulf (North 
Cyprus Route). 

(Gauge, 4 ft. 8} in.). 





Distances 











} Estimated) 
| from | Through Total 
Homes ot Fieqes. | Point to | Distances. ve Coat. 
Point. , 
Mersina (Youmou-| miles. | miles. £ & 
terlik).. ..  ..| 0.00 | 
Adana .. aa -| 49.68 | 49.68 4831 240,000 
Marach .. ow ° 124.20 178.88 8051 1,000,000 
Aintalb .. os --| 6210 235.98 6441 400,000 
Diarbekir .-| 186.45 | 622.43 5797 =| 1,080,000 
Mossul .. ..| 279.45 | 201.88 6441 | 1,800,000 
Baghdad --| 279.45 1081.23 4509 1,260,090 
Barsorah | 31050 | 1291.83 | 3226 | 1,000,000 
| 5241 ’| 6,780,000 
| Rolling stock .. ““ 681,240 








| 7,361,240 


Remarks (Date, 1888).—This scheme is due to M. Pressil and i$ 
of French inception. It opens - a very valuable country, at pre- 
sent wholly unserved, but was altogether too long for a through 
route. The first section, Mersina to Adana, has been built by an 
English company, and has been working for many years. 


The Treaty of Berlin (1878), which closed the 
Russo-Turkish War, was undoubtedly the starting 
point of German enterprise in the Ottoman 
dominions, for it turned the attention of German 
capitalists, manufacturers, and commercial men, 
to the vast fields offered for enterprise of 
all kinds by Turkey in Europe, and especially 
Turkey in Asia, neither of which had been 
worked to any sensible extent, while the latter 
was practically virgin soil. As time progressed, 
the economical necessity of finding new markets 
for manufacturing and commercial interests, which 
were developing by leaps and bounds, served to 
intensify the interest which had thus arisen. No 
doubt the British Government has, as a matter of 
policy, fomented both directly and indirectly the 
interest of German commerce and speculation in 
this quarter, for the barrier thus placed in the way 
of Russian aggressiveness was a very acceptable 
safeguard to British interests in the future. 

This explains the otherwise strange supineness 
shown where important commercial interests and 
British enterprises have been suffered to be wiped 
out one by one without a struggle or protest, and 
to pass into the hands of one of our most for- 
midable competitors. The more firmly Germany 
is installed in Asia Minor and Mesopotamia, the 
more remote the probability of Russia taking her 
place, and the less likely the contingency of our 
new overland route to India being blocked by a 
possibly unfriendly power. 


(Zo be continued.) 








ROUMANIAN LOCOMOTIVES. 

On page 741 we illustrate the standard type of goods 
engine for the Roumanian State Railways, several of 
which have been recently constructed in the works of 
Messrs. G. Ansaldo and Co., at Sampierdarena, Italy. 
The engine has three pairs of wheels coupled and out- 
side cylinders; it is designed to work with almost 
any kind of fuel, and is fitted for using petroleum 
either by itself or with other fuel. It is fitted with 
Westinghouse compressed-air brake with rapid action, 
the air-compressor being provided with a Foster regu- 
lator. The slide-valve gear is of the Allan type, and 
Nathan’s automatic lubricator is fitted for lubricating 
the internal parts. The boiler is of Siemens-Martin 
steel, with firebox of copper, and is constructed to work 
ata pressure of 12 atmospheres. The tubes are of 
iron, 50 millimetres outside diametar. | The safety valves 
are of the Ramsbottom type, and Sellers’ feed injec- 
tors are fitted. Steam sanding apparatus is provided 
of the Gresham-Holt type. 

The engine is fitted with Holden’s improved patent 
apparatus to burn oil fuel either alone or in conjunc- 
tion with coal. The oil fuel, conveyed in the tender 
tanks, is conducted to the engine by a flexible hose 
under the footplate, and, after passing suitable regu 
lating gear, is sprayed into the firebox by two burners 
or injectors placed on the firebox front about 12 in. 
above the firegrate. The spray is thoroughly atomised 
and diffused, and atmospheric air is drawn in for com- 
bustion by the action of small steam jets arranged 
aroun’ a ring blower at the front of each burner, 


The arrangement of the apparatus is shown in Figs.| The capacity of the tender is 12 cubic metres of 
4, 5, and 6, subjoined, A A being the injector nozzles, | water and 8} tons of coal, and a cage is fitted which 
B the live steam for spraying, CC the valves for regu- | will accommodate 13 cubic metres of wood fuel. The 
lating the supply of oil fuel, DD the ring blowers for | locomotives were put through very severe tests on 
inducing the air supply for combustion, whilst E is arrival in Roumania before being accepted for service, 
the supply pipe of live steam for this purpose. | the trial ron being from Bucharest to Predeal, a dis- 
The oil fuel is contained in two side tanks fitted on tance of 160 kilometres, and back again. For the first 
either side of the tender, and is heated prior to its |60 kilometres the road is fairly level, but after that 
‘ to the engine by means of coils passing through | there are continuous and very heavy gradients. But 
the tanks and containing live i the train was loaded up to 40 per cent. over the normal 
The following are the principal dimensions of this load, so that on the worst gradients the engine had to 
locomotive : pine exert its utmost power to get the train up at all. 






































(ft 
Jt apameenacese 
(7313) —-— if .__-__.—_.__. 
Boiler and Firebox : 
Length of grate 1.642 
Width = 1.000 
Grate surface ... ess see 1.642 sq. m. 
Height of firebox = as 1.520 m. 
Inside —— of top of firebox 1.562 ,, 
Width of firebox at top oe 1.100 ,, 
” » below acelz jenn .. SOOO ass 
Length of firebox shell at bottom ... 1.862 ,, 
Width ms a top bing 1.430 ,, 
as 4: » bottom... 1.220 ,, The whole of the engines, however, satisfactorily 
Total Jength of boiler, including passed the tests, and in actual ruoning in eervice are 
tatiana a ee ee said to give excellent results. 
Diameter of cylindrical portion of 
Bey cy — a mab ow  1.430,, : 
t) il t i 
a ee op ee oe THE TRAINING OF ENGINEERS. 
Thickness of Copper Firebox Plates : To tHe Eprror or ENGINEERING. 
Tube plates pes ae -- 26 mm. Sm,—F rom time to time, in various engineering journals 
Side _,, oss wee) Sega eae | and magazines, much has been written concerning the 
Roof plate oo eehOs a engineer ; his education, technical training, his position, 
Thickness of Steel Boiler Plates : ig oplniéan of Silienl ead “éos Site th 
ees ini and correspondents on the 
Oylindrical barrel =. 8... 2:15 mm, several subjects have been greatly at Sialaaee with each 
Thickness of Firebox Shell- Plates : othe, ea ao a seems to ~— — 
rom the discussions. @ present writer thinks that 
—— a = ie mm, this difference of — is, perhaps, owing to diverse 
Top plate ES % ideas held by contributors on the subjects as to what an 
ee engineer is, 
— sien ee emokebox 26 he term ‘‘engineer” is a very vague and indefinite 
; o ig 7 ” one ; would it not be as well, for the sake of clearness in 
Boiler Tubes : discussions such as the one under notice, to define exactly 
Number of tubes (iron) Hie es 188 what is meant by ‘‘engineer.” According to the dic- 
Outside diameter of tubes ... as 50 mim. tionary, an engineer is one ‘‘ who constructs engines ; the 
Thickness of tubes 25 ,, manager of an engine; one versed in or who practises 


engineering,” &c. ; generally, almost any one having to 
do with engines or being connected with an engineering 
works seems to be entitled'to the name of engineer. 


Distance between centres of tubes __. 66 ,, 
Length between inner faces of tube- 











ides surface of firebox ... . ... 830 sen The drivers and tenders of locomotive and marine 
> a tubes... inf’ 1S, y pe gen are Seely poe gong te hy the engineers a and 
: - " @ man in charge of an electrical or pumpin ant, 
—_ ee ws = 12 kilos however small, would be ate 5 ad if not eo styled. To 
: : ‘a oa dispel any doubts which may éxist as to their right to the 
Engine : title many of these would be able to produce documents 
Distance between centres of cy- which would conclusively prove that they were ‘‘ certifi- 
RSE ee cated” engineers ; and yet they may know little of engi- 
Diameter of cylinders... 0.430 ,, neering in general, their knowledge of the subject not 
Length of stroke ee 0.630 ,, extending far beyond their own particular engine or 
” connecting-rod 1.950 ,, machinery. ° : 
Betas The owners and partners of engineering works, too, are 
me in many eases engineers merely by courtesy, and are often 
Thickness of frames ase be See 26 mm. lamentably ignorant of engineering matters, their chief 
Height of centre of boiler above rails 1.983 m. interest in concern being that it is a more or less 
Distance between frame plates. 1.240 ,, profitable investment for their money. 
Diameter of coupled wheels ... 1.330.,, There is algo the great army of employés in engineer- 
Width of tyres ... bai iis avs 0.140 ,, ing works, including draughtsmen, fitters, erectors, 
Diameter of driving axle 0.180 ., pattern-makers, &o., allof whom have a greater or lesser 
a coupled axles ... nai 0.180 ,, claim to the rank of oo 
Length of bearings, driving and Then we have the sanitary and hot-water engineers and 
coupled axles... at oso 200mm. others of similar kind who appear to have a flimsy right 
Distance between centres of driving a to the title ; and last, but not, therefore, least, there is 
and forward coupled axles...  ... 1.900 m. the Some: J engineer, who, perhaps rightly, considers 
Distance between centres of rear and his claim to the distinction as unimpeachable. 
coupled wheels a belt a 1.400 ,, The education and training of this multitude of engi- 
Extreme wheelbase son 3 <i 3 300 ,, neers must of necessity be on somewhat of the same foot- 
Total length of locomotive ..... «., 8.296 ,, ing, in so much that it all tends to one common goal— 
Weight inrunning order... ... 42 tons the pursuit of engineering; but for any particular case 
Tractive power at a speed of 35 kilo- F the training, &c., must be different to t 1b. 
MOTE 0. nce tes see eee £000 Keilos The-marine engineer, for instance, does not require the 
Maximum tractive power on rails ... 6000 ,, same training as the consulting engineer, and vice versd, 
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er they are both engineers. And so with the other 


ranches, each one must have a particular knowledge. 


of its own, suitable to that branch. : 3 

But who is the engineer ? Who with propriety, and with- 
out fear of challenge, can sign himself ‘* engineer?” 
When once this is finally and satisfactorily answered, the 
question as to his training, position, duties, &c., will be 
greatly simplified. eRe 

If some of the older members of the engineering pro- 
fession, who consider themselves. engineers, would be 
kind enough to give their views on this subject, a lot of 
matter would be collected which would doubtless be of 
great practical value to those who contemplate enter- 
ing the profession as well as to the younger members 
already in it, besides being of general engineering in- 
terest. 

Yours, &c., 
INGENIUM. 





PNEUMATIC TOOLS. 
To THe Eprror oF ENGINEERING. 

Srr,—I beg to draw your attention to two paragraphs 
in your issue of May 30, 1902, both of which are incorrect. 
In the first place, on page 714, in your ‘“‘ Notes from the 
North,” you state that Messrs. J. lonald and Son are 
the agents for the Chicago Pneumatic Tool Company, 
and that they have arran in conjunction with the 
Clyde Shipbuilders’ Association for a six weeks’ trial of 
American pneumatic tools of all kinds in the shipyard of 
Messrs. Scott and Co., Greenock. This statement is 
likely to mislead our customers, as Messrs, J. Macdonald 
and Son are the agents of the New Taite Howard 
Pneumatic Tool Company, Limited, London, and are 
nob the agents of the Chicago Pneumatic Tool Com- 
pany, Again, on page 715, in your _‘‘ Miscellanea” 
column, you state that the Chicago Pneumatic Tool 
Company ‘“‘have absorbed the New Taite Howard 
Pneumatic Tool Company, Limited, of London.” This 
is also incorrect, as the New Taite Howard Pneumatic 
Tool Company, Limited, in consequence of the large 
increase in their business of late, have taken extensive 
new premises in Tooley-street, as per enclosed circular, 
for the purpose of increasing their manufacturing 
capacity, and will continue to trade as the New Taite 
Howard Pneumatic Tool Company, Limited, as hereto- 
fore. 

Trusting you will in your next issue correct the para- 
graphs referred to, which are calculated to injure us, 

We are, Sir, yours faithfully, es 
The New Taite Howard Pneumatic Tool Co., Limited. 
C. P. WuitcomBE, Managing Director. 

63, Queen Victoria-street, London, E.C., May 30, 1902. 

[We need scarcely ! that we regret the errors above 
referred to. We may, however. say that the first of the 
two statements of which the New Taite Howard Pneu- 
matic Tool Company complain appeared in two Glasgow 
papers, as well a3 in our own, while the paragraph in 
** Miscellanea” was given on the authority of Mr. John 
P. O'Donnel], the Chairman of the International Pneu- 
matic Tool Company, of London.—Ep. E ] 





To THe Eprron oF ENGINEERING. 
Sir,—Referring to a paragraph in ENGINEERING, dated 
May 30, headed ‘‘Pneumatic Shipyard Tools for the 
Clyde,” in which it is stated we are agents for the 
Chicago Pneumatic Tool Company. please note we are 
agents for the New Taite Howard Pneumatic Tool Com- 
ny, Limited, of London, and it is the tools of the latter 

rm which will be used at the trials referred to. 

Yours faithfully, 
JOHN MACDONALD AND Son. 
9, York-street, Glasgow, June 3, 1902. 





TRANSVAAL PATENTS AND TRADE 
MARKS. 
To THE Eprror OF ENGINEERING. 

Siz,—From advices just received from Pretoria, new 

atent and trade-mark laws have been ——_ there 

y means of proclamations by the Administrator. The 
most important improvements on the old law are, 
shortly, as follows : 

As to Patents: (1) Renewal Fees.—These were before 
the war the principal obstacle to the protection of inven- 
tions in the Transvaal. Under the Boer Oligarchy the 
renewal fees amounted to 4757. They have now been 
reduced to 49/. 10s. for the whole term of the. patent 
(fourteen years), and may be paid in instalments—viz , 
21. before the end of the third year, increasing 10s. each 
successive year during the term of the patent, the last 
payment being 77. 

2. Security on Opposition.—Another important defect 
of the old law is now remedied, as follows: In case the 
objector or applicant is residing abroad, or has no fixed 
property within the Transvaal, the applicant or objector, 
to the hearing of the application or objection, shall 

ave the right to require that security to the satisfaction 
of the Commissioner may be lodged for the costs, and in 
default, the case shall not be taken into the consideration 
of the Court, This is a great improvement on the old 
law, which required a deposit of, or security for, 1007. on 
every application, whether opposed or not, to secure the 
costs of probable opposition. 

. 48 to Trade Marks.—The principal change is the very 
important one enabling applicants to register (a) an in- 
vented word or words ; (6)a word or words having no 
re'erence to the character or quality cf the goods, and not 

Ing & geographical name. Under the old law words 

alone could nob be registered. 


Pm. _. ‘panoee duties having been considerably 


the new laws, there is every inducement for 








inventors and trade-mark owners to protect their indus- 
trial property in the Transvaal. 
Yours faithfully, 
ReGcinaLD W. BARKER. 
British and Foreign Patent and Trade Mark Offices, 
56, Ludgate-hill, London, E.C., May 28, 1902. 





BURSTING. CHARGES. 
To THE Epitor oF ENGINEERING. 

Srr,—In addition to the instances enumerated in ENGtI- 
NEERING, page 677 ante, ‘‘where this material (picric 
acid) exploded with violent effects” before the great 
Manchester accident of 1887, surely General Boulanger’s 
noisy demonstration of September 27, 1886, greatly sur- 
passing in notoriety the Manchester accident, deserves 
to be recalled here. He too, poor man, when strug- 
gling for popularity, liked to pose with M. Turpin, the 
great Manchester accident and others, as Uinventeur 
de la mélinite. Having no newspaper reports of that 
time by me, let me quote here the following pa: 4 
translated from Brockhaus’ ‘‘ Konversations-Lexikon,” 
14th edition, 1895, vol. xi., page 753. 

‘* Melinite, an explosive, belongs to the picrate powdera; 
in fact, to Turpin’s explosives. It consists essentially of 
picric acid, which, according to Turpin, of Paris, can be 
used either as a crystalline powder or in its fused state, 
and mixed with 3 to 5 per cent. of collodion jelly as a 
filling for shells, torpedoes, and the like. In order to 
induce the Chamber to grant the means (about 50 million 
francs) needed: for the acquisition of the new melinite 
shells, Boulanger, on September 27, 1886, caused a display 
of them to be directed against Fort Malmaison, near 
Paris, in the presence of the Parliamentary budget com- 
mittee. The supply of such shells to all fortifications on 
the eastern frontier was then taken in hand, 

I remain, Sir, your much obliged, 
-H. SpRENGEL. 
Savile Club, 107, Piccadilly, W., May 31, 1902. 





GUNS versus ARMOUR. 
To THE EprToR OF ENGINEERING. 

Srz,—With reference to the statement.in your leading 
article on ‘‘Guns versus Armour-Plates,” in your issue of 
the 30th ult., that, for some reason which is not quite 
explicable, the Admiralty have adopted a 6-in. gun with a 
muzzle velocity of from 2160 ft. to 2500 ft, per second, in 
preference to one with a muzzle velocity of 3000 foot- 
seconds or upwards, may I be permitted to suggest 
erosion of the bore as the very sufficient reason. I re- 
member being taught at the Royal Military Academy, not 
many years ago, that it was a matter of perfect simplicit: 
to attain almost any muzzle velocity by sufficient lengt 
of bore and ratio of weight of propelling charge to weight 
of projectile ; but that high velocities so unduly shortened 


the life of the gun that they were inadmissible. 
Yours truly, 
June 1, 1902. t “‘Lmvr, R.E. 


NEGATIVE SLIP. 
To THE EpiTor or ENGINEERING. 

S1r,—In reply to ‘‘ Perplexed No. 2,” I 
controversy through from the beginning, but he is mis- 
taken in saying that I Whe cra arguments.” I did not 
argue the question, but explained how it-occurred. As 
far as I can make out, *‘ Perplexed No. 2” seems to think 
that negative slip is an impossibility. Of course he has a 
right to his own opinion of that; but he would confer a 
great favour on the undersigned if he would deal with 
my explanation seriatim, and point out where the 
érror lies. 

So far as the existence of negative slip is concerned, a 
reference to records of vessels built in the fourth and 
fifth decades of last a settles that point out of 
hand, unless we suppose that they are all unreliable ; 
which is a little too much to ask us to beliéve. 

I remain, Sir, joe truly, 
HE BoGry Man. 





ve read this 





To THE EpiTor oF ENGINEERING. 

S1r,—I think ag correspondent ‘‘ Perplexed No. 2” 
hardly means what he says in his third 'paragraph— 
‘unless the piston moves aft faster than the ship, with 
cylinder attached, moves forward, no water will issue 
from the after end of the cylinder.” The italics are mine. 
Where then does the water go? Take the piston (a solid 
piston, of course, fitting the cylinder well), at the forward 
end of the cylinder: the latter is full ‘of water. Now 
the piston traverses the cylinder from end to end : Where 
has the water gone? The only way it can go is out at 
the after end. 

Tf the outlet is of the full area of the piston, and the 
ship is going ahead 10 knots while the piston is going 
aft, relative deg the ship, 9 knots only, the water will 
issue from the cylinder at a si 9 ‘knots astern 
relatively to the cylinder or ship, but its’speed relatively 
to a lying stationary in the water will be 1 knot 
ahead. here can therefore be no reaction —s the 
ship ahead: on the con , there ‘will a 5 
because every second a definite quantity of water has a 
speed of 1 knot ahead impressed on it, involving a stern- 
ward reaction. fa 

When your correspondent says ‘‘ And if speed of piston 
aft and of ship forward are the same, the piston and water 
in contact with it remain stationary relatively to the 
surrounding water, and all that takes place is that the 
cylinder is drawn forward with the ship,” he is quite 
correct. The speed of the water issuing from the cylinder 
is 10 knots astern relatively to the cylinder, and zero re- 
latively to the surrounding water. Hence there is no 
reaction, either ahead or astern; neither propulsive effect 








nor drag. The condition is similar to a screw winding 
ahead at the rate corresponding to its pitch and revolu- 
tions, without slip—that is, without pushing the water 
back at all...According-to the accepted *‘ bolt and nut” 
idea, such a screw could give no thrust; it leaves the 
water as it finds it, impressing no velocity on it, and 
therefore receives no reaction from ib. 

But if now, in the case of the piston and opinion, the 
after end of the latter is diminished by the addition 
of a cone, so that the area of the orifice 1s only, for ex- 
ample, three-quarters that of the piston, then the speed 
of the issuing water, relatively to the cylinder, is greater 
than that of the piston in the ratio of three to four. So 
if, as supposed above, the ship is going 10 knots ahead, 
and the piston, relatively to ship, 9 knots astern, the 
water issues, relatively to cylinder, 12 knots astern, or 
relatively to surrounding water, 2 knots astern. There is 
then a forward thrust, and it depends on the resistance of 
the ship and the size of the cylinder whether this thrust 
is just sufficient to maintain the ship at 10 knots; or 
whether it falls short, and to maintain that speed must 
be supplemented by some other force; or whether it is, 
as in the case of a tug, excessive, and gives something 
over for propelling another vessel. 

Your correspondent is needlessly perplexing himself 
(he has to vindicate his nom de guerre) by considering the 
sternward pressure on the conical surface. All that he 
has to consider in computing the forward reaction is the 
real final sternward motion of the water dealt with by the 
propelling instrument. By real motion I mean motion 
relatively to surrounding water, clear of the disturbance 
caused by the ship. If he chooses to analyse the forces 
on the piston and cone, he will find that their net effect 
is precisely the same as if the piston were reduced to the 
area of the orifice of the cone, and its speed increased 
from 9 to 12 knots relatively to the ship; just 
as in the case of propulsion by oara, there are two 
ways of arriving at the net propelling effort. One 
may compute the forward pressure’ on the rowlock, 
which is greater than the efforts of the oarsman, and 
deduct from it the sternward pressure of his feet on 
the stretcher ; or one may more simply ype the oar as 
a lever, with the rowlock as fulcrum, and find the ratio of 
the P agg ard at the man’s hands to the pressure on the oar 
blade. Both methods are correct, And ‘Perplexed No. 2” 
may rest acsured that ib is the ultimate real sternward 
speed of the water which determines the forward thrust, 
and that my Fig. 3 will give a forward thrust, provided 
only that there is a real sternward velocity of the water 
issuing from the cone. I think, but will not be too posi- 
tive, that such a real sternward velocity can be given by 
a screw moving ahead, with the ship, at a greater speed 
than corresponds to its pitch and revolutions. And ib 
also seems to me conceivable that something in the nature 
of a vortex ring may take the place of, and have the same 
effect as, the conical pipe. 

Yours obediently, 
‘ VORTEX, 





THE DRAWING-OFFICE AND MANUFAC: 
TURING COSTS. 
To THe Eprtor oF ENGINEERING. 

S1z,—Will you allow me space to heartily endorse the re- 
marks of your correspondents, Mr. Charles Baddeley and 
‘*Hopeful,” on this subject. The value of a thorough know- 
ledge of procesees and cost of materials to draughtsmen can 
hardly be over-estimated, and I venture to think that the 
gppecel adoption of some such system as that described by 

. Baddeley would result in a saving of large sums of 
money to the employers of this country, and would cause 
them to set more value upon the services of that too-often 
despised individual, the draughtsman, and to cease to 
regard the drawing-office as a necessary evil, as is, I fear, 
too often the case at present. 

No doubt there are many draughtsmen who would think 
the consideration of costs, &c., a nuisance; it is quite 
enough trouble for them to get oub some sort of design 
without being bothered with the cost of labour and ma- 
terials, but the better men would welcome the system 
which enabled them to do more justice both to themselves 
and their employers. 

I have not, I am glad to say, personally come across an 
establishment such as Mr. Baddeley mentions where the 
draughtsmen are Fanny | excluded from the works, but 
there seems little doubt but that plenty such exist. Such 
a policy on the part of an employer seems almost suicidal, 
and its object is lost in the obscurity of the minds of its 
originators. Work in such cases must be repeatedly 
sent to the shops which requires far more expensive 
machinery, moulding, or what not, than need have been 
the case; while had the draughtsman had access to the 
shops to see his work in progress, it is more than likely 
that a foreman or ‘‘the man on the job” could have 
pointed out the remedy even if he did not see it for him- 
self, for such things naturally strike one more readily in 
actual practice than on paper. The error can thus be 
rectified, and its repetition avoided; while, were the 
draughtsman excluded from the shop, he would continue 
to err in the same direction. 

With regard to prices of raw material, I would suggest 
that they should be posted in the drawing- office at 
stated intervals—say weekly—and they might be plotted 
on — paper, as are those which appear every three 
months in IincinggRinG. These, if filed, would form a 
valuable record, as the fluctuations can be seen at a 
glance, enabling forecasts to be made with some degree 
of accuracy which should be helpful in quoting for some 
classes of work. 

Another point which is too often neglected is the keep- 
ing of a complete stock list, not only of finished standard 
parts, but of such articles as bars, plates, wire, sheet 
stuff, &c., giving full details as to sizes and prices of same. 
With such a list, kept properly up to date, it would often 
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TURBINE-DRIVEN STEAM YACHT 


“TARANTULA.” 


CONSTRUCTED BY MESSRS. YARROW AND CO., LIMITED, POPLAR. 




















_ Ow the present and ——— pages wo illustrate a very | known yacht-brokers. She will be propelled by steam 
interesting yacht, the Tarantula, which has recently | turbine machinery made by the Parsons Marine Steam 
been built by Messrs, Yarrow and Co,, of Poplar, for | Turbine Company, of Wai Isend-on-Tyne, and will -be 
Colonel McCalmont. She has been constructed under | fitted with Yarrow boilers. Our illustrations show very 
the superintendence of Messrs, Cox and King, the well- | well the arrangement of the propellers. The vessel 





is of special interest to engineers, because she is 
identical, as far as is consistent with the difference in 
her propeller machinery, with the first-class torpedo 
boats, of which Messrs. Yarrow and Co. have built a 
large number. The lines of the hull and the scantling 
are the same. The vessel is 160 ft. long, with a 16 ft. 
beam, and the builders have records of trials of 30 
vessels of this type and size, at various displacements 
and powers. The boilers are identical with. those 
js in first-class torpedo boats, so that the = 
ifference rests in the propeller machinery. In vesse 
hitherto built this has been, as our readers are well 
aware, of the reciprocating triple-expansion type. The 
internal parts of the vessel are, of course, arranged for 
yachting purposes, but this will not affect the value of 
the comparison that it will be possible to make between 
the reciprocating engines and the steam turbine 
machinery. As will be seen, there are three shafts, and 
three screws on each shaft. It need hardly be pointed 
out that the difference in the propellers is a necessary 
part of the design of the respective types of engines. 
Roughly speaking, the total power usually developed 
in first-class torpedo boats of this size, built by Messrs. 
Yarrow, is about 2000 horse-power. The thanks of 
engineers are certainly due to Colonel McCalmont for 
affording the possibility of obtaining valuable informa. 
tion on a subject of first importance to marine engineers 
at the present time. We understand that a good 
many trials will be made, and we hope at a future 
time to be able to give particulars of these, which 
cannot fail to be of the greatest value. 





Tue Nortu Pacirio.—The steamer Riojun Maru has 
left Victoria, British Columbia, for China and Japan with 
@ cargo valued at 75,000/., ae cotton, cotton 
sheeting, pig lead, beer, cigarettes, silver, furniture, 
hardware, paper, bicycles, tools, ks, flour, 
glassware, structural materials, and machi » OF flour 
she had 4000/. worth ; baled cotton, about 22, 3 cotton 
sheeting, 28,800/.; and bar silver, 90002. 


Rasioun Sesh. Coldeaties, tan tk abba: pone 
watorn- ester, has a 

superintendent for Messrs. Henry Hall ‘and Co., of the 
Old Level Iron Works and Collieries, Brierley Hill, 
South Staffordshire.—The New Taite Howard Pneu- 
matic Tool Company, Limited, announce that they have 





transferred their to larger premises, ab 138 to 148, 
Tooley-street, S.E.—We learn that Mr. James Gray, of 


19, Waterloo-street, Glasgow, has been aj ted agent 
for the sale of the arc lamps made by the Union Electric 
Company, Limited, of 151, Queen Victoria-street, E.C. 
—The Horsfall Destructor Company, Limited, announce 
that on June 1, 1 their head office was removed to 
their new works, Lord-street Works, Whitehall-road, 
Leeds.—Mr, August Reichwald informs us that on June 9, 
his offices will be removed from Dashwood House to larger 
premises in the new building, Finsbury Pavement House, 
Finsbury Pavement, E.C, 
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NOTES FROM THE NORTH. 
. Guascow, Wednesday. 
Glasgow Pig-Iron Market.—A fairly good business was 
transacted in the local pig-iron market on Thursday fore- 
noon, aud the tone was firm, owing to the strong advices 


contained in the New York Iron Age, About 10,500 tons | 4500 


—of which 8000 tons was Cleveland—changed hands. 
Scotch was 3d. r ton up in price, and Cleveland 
14d. per ton. Inthe afternoon between 7000 and 8000 


tons changed hands. Scotch was firm, buyers, but there | F, 


were no sellers, and Cleveland was unchanged. The settle- 
ment prices were : Scotch, 543, ; Cleveland, 493. 6d.; and 
Cumberland hematite iron, 593. 10d. per ton. The 
market was firm but quiet in the forenoon on Friday, when 
only about 5000 tons were dealt in. Cleveland, to which 
dealing was principally confined, improved 14d. per ton 
to 493. 64d., leaving off at 493; 6d. per ton buyers. Scotch 
warrants were the turn better at 543. 31. per ton cash 
buyers. Cumberland hematite iron, after b3ing done at 
593. 74d. per ton cash, hardened bo 59s. 9d. per ton buyers. 
Some 10,000 tons changed hands in the afternoon, the tone 
continuing firm. Scotch warrants closed 1}d. per ton 
up on the day at 54s. 4d. per ton cash, with buyers over, 
Cleveland also finishing 14d. per ton on the day, at 
493. 64d. per ton cash, with buyers over. Cumberland 
hematite iron was done at 593. 9d. per ton cash, leaving 
off at 593. 84d. per ton ; and the settlement prices were : 
54s. 3d., 49. 6d., and 593. 94. per ton. The market opened 
strong on Monday morning on the announcement of 

being arrived at in South Africa, and a moderate 
amount of business was done. The opsning prices 
were the best, a reaction setting in on the appear- 
ance of a few sellers, who, however, did not part 
with much iron. Compared with Friday’s close, Scotch 
finished 3d. per ton up, and Cleveland 1d. per ton, 
the sales amounting to 13,000 tons. A fairly brisk busi- 
ness was done in the forenoon, and prices were firm 
Scotch gained 6d. per ton on the day, Cleveland 1}d., and 
hematite 2d. per ton. The sales amounted to 15,000 tons. 
On Tuesday forenoon the market was dull and idle, only 
about 3000 tons being dealt in. In the afternoon only 
about 4000 tons changed hands, and prices closed flat 
and at the lowest. Scotch warrants left off 5d. per ton 
down on the day at 54s. 4d. per ton cash buyers, 
and Cleveland 44d. per ton down at 49s. 34d. cash 
buyers, and 3d. per ton more forsellers. The settlement 
prices were: 54s. 7}d., 49s. 6d., and 593. 104d. per 
ton. The market was moderately active this forenoon, 
and over 12,000 tons changed hands. The ton>, how- 
ever, was irregular, Scotch being barely steady, and 
Cleveland 2d. per ton up to 493, 6d. cash per ton. Aboud 
12,000 tons changed hands in the afternoon. There were 
buyers over. The settlement prices were: 543, 31, 
493, 6d., and 60s. per ton. The following are the 
quotations for makers’ No. 1 iron: Clyde, 664; per 
ton; Calder and Gartsherrie, 663. 6d.; Summerlee and 
Langloan, 703.; Coltness, 70s. 6d. per ton—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 663. 6d.; Shotts (shipped at Leith), 
70s. 6d.; Carron (shipped at Grangemouth), 683. per 
ton, The number of furnaces in blast in Scotland 
remains unchanged—85 against 76 at this time last year. 
There has been a considerable amount of business done 
in Scotch hematite iron, with buyers at 61s. 6d. per ton, 
sellers asking 62s. delivered at the steel works. Outsiders 
have been rather more inclined to interest themselves 
again in the market, believing that, with peace assured in 
South Africa, an improvement in general trade will 
steadily follow. There has been a considerable amount 
of business done with consumers in all departments of 
the iron and steel trade. The stock of pig iron in Messrs. 
Connal and Co.’s warrant stores stood yesterday afcer- 
noon at 52,669 tons, as compared with 52,679 tons yester- 
day week, thus showing a decrease for the week amount- 
ing to 10 tons. 


Finished Iron and Steel.—The following intimation has 
in communicated to Messrs. James C. Bishop and John 
Cronin, joint secretaries of the Scottish Manufactured 
Iron Trade Association and Arbitration Board, by Mr. 
John M. Macleod, C.A., ‘‘In terms of the remit, I have 
examined the employers’ books for March and April, 
1902, and I certify that the average realised net price at 
the works brought out is 6/. 33. 7.784. per ton.” This 
means no change in the wages of the workmen. A very 
much better feeling is now showing itself at most, if nob 
at all, the malleable iron works. Steel-makers are in 
much higher fettle than they have been for many a day. 
The Caledonian Railway Company ran on Sunday a 
poe train loaded with two large girders, 81 fo. long, for 
the Dalgell Bridge Works, at Motherwell, to Inches 
Station, to be used in connection with the new Inches and 
Glaspin Railway. 


Sulphate of Ammonia.—Sulphate is-in much bigger 
demand at the present than it hag been for some time 
past, and the highest price of the’ season is being paid, 
up to 13/. per ton. Last weck’s shipments at Leith 
amounted to 795 tons. Certainly sulphate of ammonia 
is “looking up” as a manurial agent. 


Clyde Shipbuilding: Launches during May. — There 
was a very large output of new shipping during the past 
month of May, the aggregate tonnage Jaunched during 
May constituting a record, and it has only been twice or 
thrice exceeded in the whole history of Clyde shipbuild- 
ing. There were 23 steamers launched, of a total of 
54,960 tons ; three large sailing ships, totalling 5676 tons ; 
two steam yachts, of a total of 465 tons; and six sailing 
yachts, of an aggregate of 135 tons. In the corres ing 
month of last year there were 32 vessels launched, of an 

ate of 54,429 tons. Here are some of the vessels of 
the bigger sizes launched in May : The Konnebec, 5200 
tone, build by Meesrs. Russell and Co., Port Glasgow, 





for the Anglo- American Oil Company; the Tara, 
5500 tons, built for the British India Steam Navigation 
Company by Messrs. Denny and Brothers, Dumbarton ; 
the Orontes, a screw steamer of 9000 tons, built by the 
Fairfield Engineering and Shipbuilding cam “x for 
the Orient Steamship Company ; the Spegros- Valianos, 
tons, built for M. G. Vagliano, Rostoffdon, by 
Messrs. Russell and Co.; the Indrawadi, 5500 tons, 
built by Messrs. Connell and Co., for Mr. T. B. Ray- 
den, Liverpool; the Suffolk, 7100 tons, built for the 
ederal Steam Navigation Company, of London, by 
Messrs. John Brown and Co,, Clydebank. Ib is satis- 
factory to know that alongside this abnormal output of 
new shipping the berths are well filled up with new 
orders, amounting to well-nigh 50,000 tons. 


Railway Contracts—Messrs. Alexander Findlay and 


Co., Motherwell, have secured a contract for the supply al 


and construction of railway works and pier at Almeria, 
in Spaio, for the Alquife Mines and Railway Company, 
Limited. The pier is of special design and construction 
for the loading of iron direct into wagons. The contract 
is between 90,0002. and 100,000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Electric Light Station for Sheffield.—Mr. Robert 
Hammond has presented a report to the Sheffield Cor- 

ration on the proposed new power station at Neepsend. 

he general scheme of the City engineer was one that, 
Mr. Hammond stated, had his entire approval. At the 
outset generating plant is to be laid down at the genera- 
ting works at Neepsend, from which electrical energy will 
be delivered by trunk mains to the central switchboard 
at the present works in Commercial-street. On the 
further expansion of the business, it will be possible to 
run mains from the Neepsend works direct to the more 
distant parts of the city, if necessary at a higher voltage 
than that at present in use. 


Halifax Chamber of Commerce.—A meeting of this 
Chamber was held on Wednesday, May 28, Alderman 
J. W. Smithies presiding. An opinion was expressed 
that the chief sufferer from an alteration of the Chinese 
tariff would be Great Britain, and it was decided to ask 
the Government to press for adequate countervailing con- 
cessions to the increased tax, in the abolition of inland 
transit taxation, as to inland navigation, internal com- 
munication, rg of trade-marks, residence in the 
interior, and reform of the mixed courts. With regard to 
the question of French Congo concessions, Mr. T. 8. 
Scarborough remarked that they would not have had all 
this trouble if they had hada Minister of Commerce. The 
question was one in which he considered they should con- 
tinue to support the Liverpool Chamber. Mr. J. H. 
Howarth complained, as a non-politician, that commercial 
matters did not receive that attention from the Govern- 
ment which they were entitled to. The suggestion of Mr. 
Scarborough was then agreed to. 


Kelham Rolling Mills Company.—The report of the 
directors of this company states that after payment of 
interest amounting to 12807. 33. 6d., and making the 
usual provision for bad debts and discounts on outstand- 
ing debts, there remains a balance of 618/. 4s. 8d. avail- 
able for dividend. The directors recommend the pay- 
ment of a dividend of 1s, per share, which will absorb 
500/., and leave a balance of 118/. 4s. 8d. to carry forward 
to next account. The reserve fund will then stand at 
2800/., as before. During the year trade has, the directors 
state, been in a most depressed condition, and the con- 
a severity of competition has had a very adverse 
influence ; the cost of fuel has been greater than the state 
of trade warranted. 

William Cooke and Co., Limited.—Mr. Thomas Wilkin- 
son presided over the annual meeting of shareholders 
held at Tinsley, on Tuesday. The report, which has 
already been published, was adopted, and a dividend of 
74 per cent. declared. Mr. George Stevenson was re- 

lected a director. 

Iron and Steel.—The nakedness of the land at the 


Brightside side of the city is still only too glaring, the” 


long-expected Government orders for armour not having 
og come tohand. When they do come, everything will 

found in readiness for a prompt start. In many other 
branches of the Sheffield trades things are very dull, and 
little improvement is looked for until the Coronation is 
over, but the razor trade has experienced a busy time, huge 
orders for razors having been placed for the South African 
field force. 

South Yorkshire Coal Trade.—The condition of the 
coal trade of the district shows but little change, busi- 
ness being steady, and sufficient in bulk to warrant the 
collieries running between four and five days a week. 
The non-receiptof the armour orders has tended to check 
the improvement noted in the local demand for hards, 
but this district still continues to enjoy a large proportion 
of the business done at Hull. Therailway companies are 
drawing full supplies. The house coal trade keeps up 
well, and the month has opened without the price lists 
coming up for revision. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippLespRroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was & 
fairly large gathering at the weekly market, the tone was 
cheerful, and a good deal of business was transacted. 
Though the effect of the peace declaration had not much 
beneficial influence, owing to the fact that the news 
was generally anticipated, the market was very 
strong, and it was encouraging to notice that buyers 





S cogga to be more anxious to do business than were 

ers. Producers of pig iron were not so keen on 
entering into contracts for delivery ahead as they have 
been of late, and, in fact, quotations on forward ac- 
count were decidedly firmer than for some time past. 
No. 3 g.m.b. Cleveland pig iron changed hands at 
493. 3d. for prompt f.o.b. delivery, and that was 
the general market quotation, though some sellers were 
inclined to hold out for rather more. No. 1 was 50s. 9d.; 
No. 4 foundry, 483. 6d.; grey forge, 483.; mottled, 47s. 6d. ; 
and white, 47s. East Coast hematite pig was a trifle 
stronger than it has heen, but prices were still cheap, as 
compared with west coast and Scotch rates, the supply 
here being still in excess of requirements. For early deli- 
very of mixed numbers the price was 57s., whilst No. 1 
was 57s. 6d., and No. 4 forge 553. Rubio ore was quiet 
at ™, 3d, ex-ship Tees. To-day prices were not quotably 

tered. 


Manufactured Iron and Steel.—Little new can be 
reported of the manufactured iron and steel industries. 
Most departments present a woe § appearance, and some 
firms are fairly well bocked ahead. Quotations all round 
are fully maintained. Common iron bars are 6/. 53.; 
best bars, 6/7. 153.; iron ship-plates and iron ship angles, 
each 6/, 23. 6d.; steel ship-plates, 5/. 15s.; and steel ship- 
angles, 5/. 123. 6d.—all less 24 per cent. Heavy sections 
of steel rails are firm at 5/. 103. net cash at works. 


Iron and Steel Shipments.—The total shipments of iron 
and steel from the Tees during the month of May were 
below the total for the corresponding month a year ago 
by as much as 34,000 tons, no less than 23,000 tons of pig 
iron less than during May of 1901 being shipped. The iron 
and steel shipped coastwise was: Scotland, 30,917 tons ; 
Wales, 1313 tons; Tyne, 5440 tons; other parts, 23,061 tons. 
The principal amounts going to foreign ports were : Italy, 
8238 tons; Germany, 7403 tons;.Sweden, 6668 tons; 
United States, 5884 tons ; and Russia, 3786 tons. India 
was the highest for manufactured iron, 2478 tons having 
been sent; whilst Siberia came second with 1728 tons. 
Russia was the best customer for steel, having received 
3382 tons. Japan and India were second and third with 
1775 tons and 1221 tons respectively. The grand total 
reached 119,417 tons, as against 153,716 for the month of 
May, 1901. 


Coal and Coke.—Fuel shows very little change. As is 
usual about this season of the year, gas coal is quiet. 
Bunker coal is plentiful and rather weak in price. Coke 
keeps fairly steady on the basis of 153. 3d. for average 
blast-furnace qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown firmness. 
The best descriptions have been quoted at 15s. 6d. to 16s. 
per ton, while secondary qualities have brought 14s. 6d. 
to 15s. 3d. per ton. The demand for household coal has, 
of course, declined now that summer has at length 
exerted its full influence in reducing consumption ; 
No. 3 Rhondda large has been quoted at 14s. 3d. to 
14s. 6d. per ton. Foundry coke has brought 203. to 22s. 
per ton ; and furnace ditto, 17s. to 193. per ton. As re- 
gards iron ore, rubio has made 14s, 3d. to 14s. 6d. per 
ton, while Tafna has realised 153, to J5s. 3d. per ton. 


Bristol Docks.—A great increase is reported in dock 
business at Bristol. During four recent weeks the dock 
revenue expanded to the solid extent of 3314/. This 
satisfactory progress is reported, notwithstanding that 
last year’s Bristol dock business was the heavies} on 
record. 

Electrical Power at Swansea.—The Electrical Committee 
of the Swansea Town Council has recommended that the 
Council should offer to supply electrical power to the 
Hafod Isha works upon the following terms: A minimum 
of 150,000 units per annum at 14d. per unit, or a minimum 
of 200,000 units per annum, at 1}d. per unib, delivered 
through a meter at two terminals on the property of the 
Anglo-French Nickel Company ; the company to agree to 
take’a supply for at least three years. 

Oil Fuel.—The Lords of the Admiralty have sanctioned 
an expenditure of 730/. for — - experimental fur- 
naces for a series of trials with oil fuel at Portsmouth. 


The Telephone in Wales.—A movement has been com- 
menced for extending the telephone system in Mid- 
Wales. A conference upon the subject was held on 
Thursday at Aberystwith, Mr. W. Denniss, manager of 
the Casibilen Railways, in the chair. 

Cheltenham.—Mr. J. Hall, C.E., has resigned his office 
as borough surveyor and water engineer of Cheltenham. 


The Swansea, Vulley.—The steel trade has shown con- 
siderable activity. ‘he furnaces and bar-mills have been 
working to their utmost capacity. Notwithstanding this, 
stocks of bars are every where low. 

The ‘‘ Leviathan.”—The Leviathan, cruiser, has com- 
pleted her steam trials, and her engines are to be opened 
out atonce. The work will occupy about two months, 
and in the meantime the ship is to receive her guns. 


The Monmouthshire Valleys.—The Sanitary Committee 
of the Newport Town Council has had under consideration 
a letter from the Cardiff Property-Owners and Ratepayers 
Association, urging that the Council should take steps to 
oppose a Western Valleys sewer scheme to deposit crude 
sewage on the banks of the Usk and on flats adjacent to 
the west of the borough. The Committee decided that 
no action should be taken in the matter, as any change 
mast be an improvement u the present condition of 
things, by which the Ebbw been practically converted 
into an open sewer. 
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The ‘‘ King Edward VII.”—Large quantities of mate- 
rial for the King Edward VII., line-of-battle ship, have 
been delivered at Devonport, and more rapid progress is 
expected to be now made with her construction. 


Wireless Telegraphy.—Four large quadrangular towers 
have been erected at Poldhu, near the Lizard, for wire- 
less telegraph purposes. --Hach-tower-has-a base 22 fo. by 
24 ft., tapering to 9 ft. by 11 ft. On the top of eac 
tower a pole is erected 30 ft. in height,an extreme height 
of about 400 ft. above sea level being thus attained. ‘The 
aerial at the yee each tower is connected by wires with 
the generating house, and electric power is supplied by 
large dynamos worked by oil engines. The stability of 
the towers is promoted by wire ropes secured to heavy 
pieces of iron embedded in the ground, 


Gloucestershire Tramways.—At.a special meeting of the 
Gloucestershire County Council on Saturday, it was re- 
solved to apply to the Light Railway Commissioners for 
an order authorising the construction and working of 
an electric tramway from Gloucester city boundary to 
Brockworth, a distance of 34 miles. The cost of the 
pro line is estimated at 40,0002. The resolution to 
apply to the Commissioners for an order was carried by 
28 to 14. 


Ashton Vale Iron Company.—A long-pending arcbitra- P 


tion between the Ashton Vale Iron Company and the 
Bristol City Council, with respect to the value of certain 
leasehold iands, mines, and railways belonging to the 
company, and acquired by the council under parlia- 
mentary. powers, has been just closed, the umpire (Mr. 
Hepper, of Leeds) having awarded the company compen- 
sation to the extent of 3120/. 


The Electric Light at Bristol.—At a meeting of the 
Bristol City Council on Friday, the electrical committee 
reported having entered into a contract for the supply of 
coal from the Bedminster Collieries Company at Avon- 
bank, at 7s. 6d. per ton. In consequence of the rapid 
growth of the undertaking, the committee further re- 
ported that ib was necessary that preparations for the 
enlargement of the Avonbank Works should be made at 
once. The committee recommended that the necessary 
foundations should be constructed this summer. Mr. 
Alderman Peareon stated that the cost of the proposed 
extension was estimated at 61,000/., in which the founda- 
tions would figure for 95007. - The recommendation of the 
committee was approved: by 38 to 7. 








ARGENTINE RaILways.—The average interest earned in 
1900 upon the entire capital invested in Argentine Rail- 
ways was 3.26 per cent. The corresponding return in 
1899 was 3.58 per cent. ; in 1898, 2.70 per cent. ; and in 
1897, 2.38 per cent. The decline in the average profit 
realised in 1900 was due to the fact that the traffic receipts 
remained almost stationary during the year, while inte- 
rest had to be provided on additional capital. 


Tue Late Proressor Henry Morton.—Dr. Henry 
Morton, president of the famous Stevens Institute of 
Technology, Hoboken, N.J., died on May 10 at a private 
hospital in New York, to which he had been taken for a 
surgical operation. Originally intended for a lawyer, Dr. 
Morton abandoned the idea of practising, and took up 
instead the study of physics and mechanics. He first 
made his mark as a popular lecturer on scientific sub- 
jects, but in 1869 was appointed Professor of Chemistry 
at the University of Pennsylvania, and one year later 
became president of the Stevens Institute, which, under 
his rule, has becdme one of the leading technical schools 
in the world. Not only did Professor Morton devote the 
whole of his great organising ability to the benefit of this 
institution, but he also contributed largely to its funds, 
his gifts made at different times aggregating over 8000/. 
His death at the comparatively early age of sixty-six will 
be greatly felt by his numerous friends and by the Insti- 
tution over which he hag solong presided, and which will 
itself constitute his most fitting monument, 








Ruston, Proctor, ann Co., Limrrep.—The thirteenth 
annual meeting‘of this company was held at Lincoln 
on Tuesday, the 27th ult., Mr. A. E. Tylor presiding, in 
the absence, on activé service in South Africa, of the 
chairman, Mr, Ruston. The chairman of the 
day, in moving the adoption of the report and balance- 
sheet, said it was a matter for regret that the results 
of the past year’s working had not been so satisfactory 
as the directors could have wished, but the year had 
been exceptional, both in bx age to the depression which 
had existed in trade gene! , and in the severity of the 
competition with which manufacturers had had to con- 
tend. Mr. Travers, of Sheffield, said he could not 
understand how, on re-valuation, the tools could come 
out at more than the amount at which they stood in the 

On this re-valuation the company got an in- 
crease of 8900/., and out of that the directors had 
to take 1781/, to make up a dividend of 4 per 
cent., as well as 40007. from the equalisation of divi- 
dends account. The company had, ingly, only 
really earned last year a little more than 24 per cent. 
The chairman, in reply, said that, when the company 
was taken over, the tools stood at 19,0717. This did 
not represent the cost of the tools, but simply their 
value if the company wanted to dispose of them. The 
directors hoped to do better during the current year, 
if foreign crops were good. They also anticipated 
that the termination of the war in South Africa, 
which appeared to be at hand, would have the 
effect of bringing forward a large number of orders for 
machinery. Mr. Bornemann, another director, spoke to 
the same effect, and the motion for the adoption of the 
report was put and carried. A dividend at the proposed 
rate of 4 per cent. per annum was also declared. 





MISCELLANEA. 


_ A PLAN for using turf or peat as the fuel for producers 
is discussed by Herr Glasenapp, in the Handels Museum. 
He estimates that peat containing, say, 28 per cent. of 
carben, 3 per cent. of hydrogen, and 18 per cent. of 
oxygen, together with 50 per cent..of water, should pro- 
duce gas having a calorific power equal to 1260 British 
thermal units per pound of the raw material. 


The Association des Industriels de France, of 3, Rue 
de Luts, Paris, have organised a competitive trial of 
devices for mounting belts on fast pulleys, which shall 
nob require the workman to come near the revolving 
pulley and its shaft, 9, proximity which often leads to 
serious accidents, The trial -is to engineers of all 
nationalities, and competitors should send*in detailed 
descriptions of their products, accompanied, if possible, 
by a model, to the president of the Association, ab the 

dress. given above, the latest date for the receipt of 
these being October 1, 1902. After examining the descrip. 
tion and drawings, a committee of the Association will 
select a certain number for practical trial, and will award 
a prize of 1000 franca to the device which in these trials 
proves itself the best. Full particulars can be obtained 
from the Directeur of the Association, 3, Rue de Lutte, 
aris. j 


Ina poe read before. the Société Frangaise de Phy- 
sique, M. G. Weissmann states‘ that generally in incan- 
descent electric lighting the efficiency attained is much 
below the maximum which is“possible with’ carbon fila- 
ments. This arises from the fact that the filaments are 
er of very small diameter, and the smaller the 
iameter of the filament the greater are*the watts per 
wer required to insure a reasonable life to the 
n practice it is nob ible to make a 110-volt 
lamp of less than about 5 candle-power. Taking as stan- 
dard a 110-volt lamp of 16 candle-power, taking 34 watts 
per candle-power, then with’ other lamps at. the same 


candle- 
lamp. 


voltage and of equally long life, the energy expenditure 
will, he stated, be as follows: Waetin 
abts per 
Candle-power. Voltage. Candle-power. 
5 110 5 
10 110 ‘ 4 
32 110 my. 8 
50 110 2.5 
100 110 1.8 to 2 


With stout filaments the surface from 
tion can take place is small ‘com with the total 
volume of the filament, I is possible, therefore, to 
raise the filament as a whole to a higher temperature 
without risk of erenking it, than is conveniently possibly 
with fine filaments. The greater mass of the stout 
filaments hasa further advantage in producing a sort of 
‘*flywheel” effect, by which temperature changes due to 
instantaneous variations in current are equalised. To 
improve the economy of low candle-power lamps, M. 
Weissmann introduces between the lamp and the switch 
a@ small transformer, which lowers the potential to, say, 
22 volts, and thus makes it possible to use lamps of low 
resistance having thick filaments. With this voltage itis 


possible to work a 10 candle-power lamp satisfactorily with | po. 


23 watts per candle, and it is even possible to use one 
candle-power lamps. The transformers used by M. Weiss- 
mann measure about 4 in. by 4 in. by 24 in., and give an 
output of 30 up to 300 watts, with efficiencies of 91 to 
97 per cent. respectively. It should be noted that these 
transformers have no idle load, being switched out ab the 
same time as the lamps themselves. The system in ques- 
tion has already been in operation —_ months, during 
which some thousands of lamps have been installed. 


In a paper recently published in the Journal of ihe 
Association of Engineering Societies, Mr. J. R. Bibbins 
describes the steps taken to remove oil from the feed to 
the boilers of the electric light station at Detroit. The 
station in question is a small one, the plant being driven 
by two condensing engines of 400 horse-power each. Abd 
the outset an attempt was made to separate the oil by 
passing the di from the condenser through a coke 
filter. The filter consisted of a bts gt ore pipe 
14 in. in diameter inside and 10 ft.- high, filled with 
broken coke. The inlet was at the ep of this filter, 
and the water, after purification, was drawn off below. 
This arrangement proved ineffective, partly because it 
was overworked, and an examination was then under- 
taken to ascertain whether some other method was not 
available for separating into its constituents the emul- 
sion of oil and steam. Ib was found that on submitting 
the mass to heat and pressure, separation’ was easily 
effected, as might, perhepe, have ‘been anticipated, from 
the _— that the oil separates ant in the boilers. It pe 
not, however, considered feasible in practice to pass the 
food through a subsidiary heater before it entered the main 
boilers, and other means were accordingly sought, and at 
the same time an attempt was made to discover in what 
way the oil was carried into the condenser. A sampling 
pipe put into 15-in, horizontal main fromthe engines 
showed that the atvens ie the upper pact of thi 

uite free of oil, but that the lower part of 
‘ormed a to both the engines 


denser being 6 # by er level, it was filled toa di h 
of 34 in. wit! ne connaiok of oil ‘and water.’ If pie en 


removed by trapping, the steam, entering the condenser 
would be free of oil; The first step, therefore, was to 
fib such a trap, and. second to separate out the 
oil from the emulsion discharged by the trap. Attempts 


to remove the oil by hans jpenggevener were fruitless, as the 
oil contained no ani or vegetable greases. It was, 
however, discovered that freshly-prepared milk of lime 
coagulated the emulsion most successfully, and that on 


filtering off the precipitate, perfectly clear and oil-free 


hich disaggrega- | goy 


ipe was 
‘elie, whieh 
nd vin ees Sh 





water was obtained. A plant based on this principle has 
accordingly been designed. All the trap discharges are 
collected into a well, and pumped thence into a settling 
tank, and to this freshly-prepared milk of lime is then 
added. The contents of the tank are then agitated for 
about four minutes by means of compressed air, after 
which the mixture is left to settle for 10 to 15 minutes, 
and the clarified water drawn off through a filter. 


In a paper read before the London section of the 
Society of Chemical Industry, Mr. F. R. O'Shaughnessy 
described the present methods of dealing with the sewage 
of Birmingham. Systematic sewerage of this city was 
started in 1852, the sewage being passed direct into the 
River Tame. In 1858 an attemp) was made to purify 
the sewage by precipitation and filtration before passing 
it into the river, and in 1872 lime was adopted as the 
Ag mea 12 grains per gallon being the charge added. 
This lime treatment was continued until 1900. The sludge 
was collected in three large tanks, having a total capacity 
of 440,000 cubic feet, and 16 smaller tanks of 728,960 cubic 
feet in aggregate capacity. The sludge and liquid effluent 
were treated separately, on land measuring 2800 acres in 
area. . Ab present the area drained is 92 square 
miles, with a population of 815,400, The sewage is 
conveyed to the works through four main sewers, 
and contains much manufacturers’ waste, including sul- 
phuric, nitric, and hydrochloric acids, and also the dis- 
charges from breweries, chemical works, paper mills, 
and fellmongers. The presents method of treatment 
is ‘based on the septic-tank principle. The discharge 
from the four great mains is mixed in the large 
tanks, which are each divided into three compart- 
ments. In the first of these, heavy detritus is de- 
posited, which carries down with it a certain propor- 
tion of organic matter, such as hair, and the like. 
In the other chambers most of the residual suspended 
matter is trapped, and the liquid then flows in to 
the. sixteen smaller tanks, which act as — tan 
and in these the sewage remains eight hours, an 
then on to a 8-ft. conduit, which distributes it 
over the farm. The sludge from the first chamber of the 

tanks is removed by agrab, and carried by wagons 
to the tipping ground. e sludge from the other de- 
ents being 90 per cent. water is lifted on to wooden 
shoots, oftena mile long, which distribute it overtheground. 
It is helped along these shoots by men with wooden 
idles. To receive the sludge trenches are dug, measur- 
ing 18 in. deep by 3 ft. wide. These are opened some 
time before they will be needed, so as to let the earth 
. »Hence, when the sludge is run in, the earth absorbs 
most of the water at once. Any excess water is finally run 
off and filtered through other ground, and the sludge is then 
covered with the earth removed in digging the trench. 
In 1896, when the lime treatment was practised, 281,443 
cubic yards of sludge (90 per cent. water) and 9249 yards 
of detritus were removed from the sewage, the flow ing 
20,000,000 gallons per day. Last year, with the bacteri 
treatment, the sludge amounted to 128,449 cubic feet, and 
the road detritus to 8483 cubic feet, with a flow of sewage 
averaging 21,500,000 gallons daily. 





Eruiopian Rai.way.—The proprietors of the Ethiopian 
ilway Company have lately held a meeting at Paris, 
under the presidency of M. Chefneux, in order to consider 
a convention concluded in February of this year between 
the company, on the one hand, and the Protectorate of 
the oneee _— on tor ——- = a was 
approved by a law pass y the French Legislature so 
recently as April 6. The effect of the convention is that 
the Ethiopian Railway Company has been under 
the,direct surveillance and control of the French Govern- 
ment. It is considered that this arrangement will prove 
a substantial advantage to the holders of the company’s 
securities, and that the undertakin ill now prove a 
means of developing vast regions which might otherwise 
have escaped French influence. 





Tue Institution or Junion ENGInrERS.—At the 
meeting of this Institution, held on May 2, at the West- 
barrages hry br ang the aaa 8 gt Mar: 
8 presiding, the paper read was on ‘‘Some Factors in 
Colonial Railway Construction,” by Mr. Lewis H. Rugg, 
Stud. Inst. C.E. The difference between a colonial rail- 
pe and a light railway was first dealt with. It was shown 
that the latter was one on which the rails and general 
character and construction was light as a whole, and the 
speed and carrying capacity of the trains low in com- 
parison with the standard main lines of the country. The 
cost Of colonial railways varied between 6000/. and 10,000/. 

r mile per single track, with average maximum gra- 

ients of 1 in 45, five-chain curves, and rails weighing 50 Ib. 
per yard. It was now recognised as false economy to 
reduce the weight of rails, butas the weight, and therefore 
cost, was frequently aboutone-third of the whole cost of 
the line, design: of rail was most essential. The 
sections should vary with the size, on account of the 
strength varying as the square and the stiffness as the 
cube. Sleepers should be placed nearer together than 
was the practice in England. From a financial point of 
view, steep grades and high summit leads were desirable. 
arp curves should never be adopted, except where neces- 
sary to avoid apo § works, as imini the 
speed of trains, advantge could not be taken of the 
energy given to the train on the down grade to assist it in 
the next ascent. For this reason sharp curves were most 
undesirable at the bottom of long gradients. Nothing 
less than 2 ft. Gin. should be adopted as gauge; this was 
adequate for the sharpest curves. Except in mountainous 
districts, or where # very inexpensive line was proposed, 
there were no advantages in adopting a gauge less than 
the standard of the country. A vote of thanks was 
to the author, 
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KRUPP GUNS AT THE DUSSELDORF: EXHIBITION. 
(For Description, see Page 737.) 








Fic. 3. Knupp 21-Centimetre (8.26-In.) Coast Direxce Gun on Disappearine MovuntIna. 

















Fie. 4. Krupp 28-Centimerre (11.02-In.) Coast-Derzence Howrrzes, 
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PULYPHASE ELECTRIC GENERATORS. 
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Fics. 1 anp 2. Taree-PHase FLyYwHEEL GENERATOR WITH ExTerRNAaL REvoLvine FIELp System ; 300-350 KrLtowatts, 190 Votrs. Constructep py Messrs. Brown, Boveri, AND Co., Bapen. 
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THE WATER-TUBE BOILER. 

TuE important statement made in the House of 
Lords on Tuesday last by the First Lord of the 
Admiralty will be hailed with satisfaction by the 
country at large, as giving at last some trustworthy 
information on the procedure of the Admiralty in 
connection with the long-disputed water-tube boiler 
question. The proceedings in the Upper Chamber 
contrast most favourably with the ex parte state- 
ments and desultory conversation carried on in the 
House of Commons. We do not propose here to 
deal in full with the debate on Vote 8 in the Navy 
Estimates, although that preceded Lord Selborne’s 
statement. 

The latter rose out of a question asked by Lord 
Lamington, the inquiry evidently being made by 

reconcerted arrangement. But valuable as Lord 
anaes speech is, there is one point about it 
which we confess strikes us as anomalous. That a 
manifesto to the country on the boiler question, 
for such the speech was, should have been made by 
one confessedly unacquainted with the subject, 
would appear peculiar were it not that we have 
become accustomed to such indirect proceedings. 
Not only, however, has Lord Selborne to take his 
information at second hand, but those from whom 
he gains this information have also to seek in- 
struction from others, and these, again, do not 
speak of their own knowledge. Thus Lord 
Selborne, the First Lord of the Admiralty, 
quotes four Admirals as his authority for state- 
ments made about the Belleville boiler. The 
Admirals in their turn receive their informa- 
tion from Captains of His Majesty’s ships, who,. of 
course, are equally without practical knowledge 
of engineering matters, and who have to be in- 
structed by the engineering branch. We thus have 
information filtering through three media before it 
is made public. No wonder there is some confusion 
of ideas on the subject of the Belleville boiler. 

We have, however, to take Lord Selborne’s state- 
ment as it stands, and we agree with Lord Spencer 
and Lord Goschen that it was an admirably clear 
one. The First Lord very - properly refers to 


7 | boiler difficulties that occurred long before water- 


tube boilers were heard of in the Navy. These 
difficulties, we may remark in passing, were far 
more serious in effect than any which have 
sr with even the much-abused Belleville 


65 | boiler. 


The Hyacinth, with her water-tube boilers, as we 
know, broke down onthe Boiler Cummittee’s trials. 


09 | as the coal did ; 
», | De ready to go to sea again when she re-coaled. The 





That was owing to the loss of water; but the 
Minerva, which has hardly been criticised at all, 
also displayed defects which are inherent in her 
boiler system. We will quote Lord Selborne’s 
words on this subject. ‘‘In the case of the 
Minerva, in her trial with the Hyacinth there was 
an extreme case of ‘bird-nesting’; the Minerva 
showed herself to be a splendid ship, with splendid 
boilers and engines ; but when she got to Plymouth 
bird-nesting had reached that point that if coal 


0 |had not given out the vessel could not have gone 


any further. The tubes were Ding and in many 
places completely, closed. ey lasted as long 
Dut the ship could not be said to 


ferrules had to be withdrawn and fresh ones in- 
serted in their places, but the men could not get 
to the tubes to withdraw the ferrules until the fur- 
naces were cool. It was therefore very unlikely 
that she could be got ready to go to sea again as 
soon as she re-coaled.” So far as can beseen, *‘ hird- 
nesting ” is a defect which is inherent to the cylin- 
drical boiler ; possibly some remedy may be found 
for it, but at any rate nothing of the kind is yet in 
sight. On the other hand, it is to be hoped that 
the defect of the Hyacinth’s boilers, which was loss 
of water —— leakage, may be overcome. It is 
a defect that has frequently developed itself in 
vessels of the Royal Many fitted with Belleville 
boilers. On the other hand, in many of His 
Majesty’s ships this defect’has not been apparent 
to any abnormal extent, or has been cured. The 
Powerful is a notable instance. 

Another point that the first Lord opportunely 
referred to was the difference between naval and 
mercantile engineering practice, which he aptly 
compared to passing from a palace to a cottage. 
Few better examples of this fact could be brought 
forward than by the details contained in the Water- 
Tube Boiler Committee’s Report. A great deal of 
capital has been made out of the relative perform- 
ances of the Cunard liner Saxonia and the two 
cruisers Hyacinth and Minerva. It is worth while 
pointing out, however, that the ven of machinery 
in the Hyacinth was 832 tons, whilst the weight of 
the Saxonia’s machinery was 1985 tons, and whilst 
the Hyacinth’s engines gave off 10,180 indicated 
horse-power, those of the Saxonia reached but 9099 
indicated horse-power. We therefore have a man- 
of-war’s machinery giving 12.23 indicated horse- 
power for each ton weight, whilst that of the mer- 
chant ship gave but 4.58 indicated horse-power per 
ton of machinery. Such a comparison as this illus- 
trates the foolishness of advocating a particular 
type of machinery for naval purposes simply be- 
cause it has answered satisfactorily in merchant 
ships.’ Lord Selborne later pointed out that the 
substitution of cylindrical boilers for water-tube 
boilers in a ship of 25,000 horse-power would 
necessitate an addition of 1500 tons and the loss 
of 1 knot inspeed. This does not refer to mercan- 
tile boilers, but to cylindrical boilers of the Navy 


type. 
"The First Lord very frankly confessed that in 
our Navy we have had difficulties with the Belleville 
boilers that foreign navies had not apparently to 
contend with. These difficulties he classed under 
three heads—viz., inferiority of manufacture, im- 
proper management, and greater use. ‘‘ There is,” 
he said, ‘‘no doubt that the manufacture was 
inferior, and that is not surprising, for we had had 
no experience in the making of these boilers. Asa 
great number were ordered at one time, if they had 
all been made by skilled workmen, they would have 
been made without shige experience. But, as 
a matter of fact, these boilers were to a large 
extent made during a period of the engineering 
strike, not by the best workmen, but by appren- 
tices.” The engineering strike has proved a most 
useful scapegoat for other Admiralty or 
It is to be regretted that when the Belleville 
boiler was first adopted the Admiralty did not 
see their way to give to Messrs. Delaunay-Belle- 
ville and Co. the order to construct the boilers 
of one, at least, of the big cruisers. We should 
then have been sure of obtaining the experi- 
ence that had been gained for many years 
in the use of this then (to us) novel type 
of steam generator. We think, indeed, that 
Messrs. Belleville have been somewhat un- 


been | fairly treated by our Government; not neces- 


sarily by the Admiralty—for probably political 
considerations were too strong to give them the 
upper hand in this matter. We adopted the Belle- 
ville boiler, and proceeded to put it into our ships 
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by British contractors. It is not necessary to point 
out to engineers that there are numberless matters 
of detail that have to be ascertained by experience, 
and carefully worked out, in bringing forward any 
new system. These minutiz need absolute prac- 
tical experience for their carrying out. 

The French engineers complain that the Belle- 
ville boiler has filled. where it has failed—through 
faulty construction. This may be true, but does 
not necessarily imply that British contractors did 
what is generally understood as ‘‘ bad work ; ” that 
is to say, bad through faulty material or unskilled 
workmanship. A maker of Lancashire boilers may 
produce steam generators of a type excellent in 
every respect, but would by no means secure 
equally good results if he had to manufacture a loco- 
motive boiler for the first time. The builder of 
stationary engines would be incompetent to produce 
a locomotive, and, on the same principle, the stoker 
of a land boiler would be unable to get first-class 
results at sea without special ‘training. All these 
points ought to have been taken into considera- 
tion, but, we fear, were not, in spite of the 
reputations of some of the technical advisers of 
the Government. We fear it has been too much 
a characteristic of our countrymen to imagine they 
need no instruction in engineering matters from 
foreigners ; and having once adopted the principle 
of the Belleville boiler, it was thought no one could 
teach us how to carry out the general idea in 
regard to detail. We believe that to be at the 
bottom of much of the trouble that has arisen in 
operating Belleville boilers. We know that in some 
instances they have acted admirably, and there- 
fore, under similar circumstances, there is no reason 
why they should not do so as a general rule. 

In regard to management, Lord Selborne ad- 
mitted at once that it was not at first appreciated 
that Belleville boilers required much more careful 
management than cylindrical boilers, and much of 
our difficulty, certainly in cases like that of the 
Hermes, was due entirely to the management— 
or mismanagement—of boilers, The higher pres- 
sure used in the Royal Navy was also allowed to 
be a mistake by Lord Selborne, although how far 
this is a concession to popular opinion as expressed 
by certain newspapers, and how far it is endorsed 
by the professional advisers of the Admiralty, it 
would be interesting to know. 

Lord Selborne, however, accepts the Committee’s 
verdict on the Belleville boiler, which, he states, 
has been expressed in no uncertain voice. Per- 
sonally he agrees and di es with the verdict 
of the Boiler Committee. He agrees to the extent 
that he does not think the absolute condemnation 
of the Belleville boiler by the Committee can be 
assented to to the extent the words they use 
would imply in face of the experience of other 
nations with the boiler and the experience we are 
now gaining with our battleships. He believes 
that the Belleville boiler, well managed and well 
manufactured, will fulfil conditions that make it a 
reliable boiler for the Navy. Nevertheless he not 
only accepts, but agrees with, the advice that 
we should not at present, at all events, instal 
any more of these boilers in our ships, because he 
thinks that the other types of water-tube boiler 
are simpler, in construction, and that they embrace 
all the merits in the water-tube principle, and are 
far less complicated than the Belleville boiler. 
The First Lord’s statement on this point appears 
to us to be sound engineering. 

Some of the comparisons made in the speech were 
interesting. For instance, there were the two 
classes of battleships—the Canopus and Formidable 
class— fitted with Belleville boilers. Lord Selborne 
said he was very glad the Formidables had Belle- 
ville boilers. In displacement they are exact repeti- 
tions of the Majestic. The general principle of arma- 
ment and armour is the same, with only improve- 
ments that time has produced. |The Formidables 
are, however, a knot faster than the Majestic, and 
this, we are told, is solely due to the substitution 
of water-tube for cylindrical boilers. What will 
be the future of the boiler installation in ships of 
the Royal Navy, naturally, the First Lord of the 
Admiralty cannot tell. No doubt different types 
of vessel and different conditions will demand dif- 
ferent designs of boiler. For the present it would 
appear we are to have a combination of one-fifth 
cylindrical boiler and four-fifths water-tube boiler, 
as stated in our issue of the 23rd of last month. 

A good deal of the discussion in the House of 
Commons during the debate on Vote 8 turned 
upon the combined boiler installation, to which we 





made reference in our issue of the 23rd of last 
month. Since then an official intimation has been 
made on this head. It will be remembered that in 
six cruisers there is to be a combination of four- 
fifths water-tube boilers and one-fifth cylindrical. 
Two of these ships are to have Yarrow boilers 
in combination with a cylindrical boiler; two 
the Niclausse boiler; one the Diirr boiler ; and 
one the Babcock and Wilcox boiler. Mr. Allan 
naturally condemns this arrangement. Referring 
to the Niclausse boiler, he says that he cannot 
understand how a responsible body of men could 
spend the nation’s money in the adoption of a 
boiler of which there had been practically no 
experience. It is hardly necessary to say that 
this statement is not founded on fact. As Mr. 
Arnold - Forster later pointed out, the French 
Mediterranean squadron has ships one-half of 
which contain Belleville boilers and the other 
half the Niclausse boiler; and it is a striking 
commentary on this fact that our Admiralty 
authorities have been severely criticised because 
the French Mediterranean fleet is superior in 
speed to our own fleet in those waters. Again, in 
regard to the Yarrow boiler, there is, of course, 
the immensely valuable experience which has been 
ained with destroyers in our own Navy. Pro- 

ably Mr. Allan would say that the latter class of 
vessels are entirely different from cruisers or large 
ocean-going ships. This is undoubtedly the case ; 
they are different inasmuch as their machinery is 
far more hardly pressed, and the boilers placed 
in them are put in a more difficult position 
than in the bigger ships. We have, however, 
other experiences than our own navy in regard 
to the Yarrow boiler, which has been, indeed, 
strangely neglected by the British Admiralty. 
Mr. cites one of these instances. He states 
that the combination of cylindrical and water-tube 
boilers had been adopted.in Holland, with un- 
favourable results from the trials in Dutch war 
vessels, As our readers are aware, the combina- 
tion of Yarrow boilers and cylindrical boilers was 
adopted by the Dutch naval authorities in some 
large cruisers that were built afew years ago. The 
combined system has, it is true, been abandoned in 
later vessels of the same type, but it has been aban- 
doned, not in favour of the cylindrical boilers, but 
in favour of the Yarrow boilers, which have been 
placed in later vessels entirely to the exclusion of 
the cylindrical boiler. 

It is acknowledged by the First Lord that there 
is a greater consumption of coal in the case of the 
water-tube boiler ; what that excess of consumption 
is, he says, it is difficult to ascertain ; but he would 
not put it down to less than 10 per cent.—pro- 
bably somewhat higher. ‘‘ The fact, however, 
remains,” added Lord Selborne, ‘‘and it must 
never be lost sight of in weighing the advantages 
and disadvantages of these two types of boilers, 
that water-tube ships would never be so econo- 
mical as cylindrical boiler ships.” 

Asa comment on this passage, we may refer to 
the Water-Tube Boiler Committee’s Report, which is 
the chief weapon of offence of those who condemn 
the Belleville boiler. The following passages refer 
to the thermal efficiency of the boilers : 

The thermal efficiency of the Hyacinth’s was in each 
case greater than that of the Minerva’s at the same power, 
and the evaporation per pound of coal from and at 
212 deg. varied, of course, in the same way. The dif- 
ference ,is considerable at 2000 horse-power, small at 
5000 horee-power, and very great at 8000 horse-power. 
Fortunately, the completeness of the observations made 
allows it to be seen at once both to what this difference 
wasand to what it was not due, That it was not caused 
by the forcing of the Minerva’s boilers appears from the 
result of the 2000 horse-power trial, where they were 
working very easily. That it was not due to incomplete 
combustion is also shown by the figures, which prove this 
loss to have been prastioally the same in the two shi 
at 8000 horse-power. It appears to have been due entirely 
to the high funnel temperature, and the excess of air in the 
furnace gases, with a consequent waste of heat at thefunnel. 
In the most marked case—namely, at 8000 horse-power— 
the loss by incomplete combustion is practically the same 
in both ships; but in the Minerva the air used per pound 
of coal is nearly 30 per cent. greater than in the Hyacinth, 
and the gases are raised 118 deg. Fahr. higher in the 
funnel, the total funnel waste being just double. 

It is not needful to go further into the details 
of this subject. Messrs. Delaunay-Belleville and 
Co. have addressed a letter to the Secretary of the 
Admiralty, commenting on the report of the trials 
of the Hyacinth and the Minerva; and this has 
rary -PeIpaey been published as a Parliamentary 
Paper. ey have no difficulty in controverting 
many of the adverse and unfair criticisms to which 





the Belleville boiler has been subjected. The 
question of loss of water on the Hyacinth’s trials is, 
of course, an exceedingly grave one; and they 
refer to it, not unnaturally, as “being ‘‘ involved in 
a certain amount of mystery.” Such an event 
apparently does not come within their own experi- 
ence. For our own part, we believe that what 
was found to be the cause on board the Powerful 
would account for the whole matter ; it is, as has 
been said, a matter of practice. There was at one 
time an expensive loss of water on this ship ; but 
the difficulty was, to a large extent, got over by 
attention to detail. We think that it should be 
held as sound engineering policy that when any 
new feature is brought forward, the defects which 
accompany its introduction may be forgotten in the 
light of after successes. Were it not so, we should 
have, indeed, no steam engines, gas engines, or 
mechanical engineering of any description ; for 
nothing is produced at once in full perfection. If 
the Bellevi le boiler can be satisfactorily worked in 
French ships, as we are credibly informed it 
is, there is no reason why we should not be equally 
fortunate when once experience is gained. 





THE “TUBES”.IN PARLIAMENT. 

As briefly announced in our last issue, the first 
stage of the parliamentary fight over London’s 
‘**tubes”” was concluded last week. As originally 
presented, the Bills contemplated the construction 
of about 100 miles of line, and of this total some 
40 miles have passed successfully through the 
initial stage. It will be remembered that last year 
a number of *‘ tube” schemes were suspended until 
this session, so that the whole question of deep- 
tunnel lines in London should be considered by a 
joint committee of the two Houses of Parliament. 

his Committee in its report (see ENGINEERING, 
vol. lxxii., page 583) made a number of recommen- 
dations, of which the principal were that such lines 
should run between well-recognised centres of traftic, 
and that loops in the heart of the City should be dis- 
couraged, as tending to prevent the access of other 
lines, whilst confluent junctions were objected to asa 
source of delay where the service of trains is very 
frequent. It was further advised that wayleaves 
should be granted under private property and 
streets, and that the companies applying for powers 
should be compelled to give effect to the recom- 
mendations of Lord Rayleigh’s Committee on the 
matter of vibration. In view of the failure of many 
“tube” companies to use the powers granted in 
previous years, the Lords’ Committee have this 
session inquired very carefully into the financial 
backing behind the different promoters, and have 
also thrown out any Bills which they believed to 
have been brought forward merely for blocking 
purposes. ; 

Before going into the various schemes in detail, 
evidence on behalf of the Board of Trade was 
offered by Colonel Yorke, much of which was of a 
somewhat extraordinary character, coming as it did 
from a professional engineer. Thus Colonel Yorke 
raised objections to ventilation by electrically- 
driven fans, on the ground that in case of a break- 
down interrupting the current, the fans would also 
cease to work. Such an objection seems trivial, 
since, even supposing this to happen, the pas- 
sengers would not be in any way worse off than 
they are on, say, the City and South London as at 
present worked ; and it appears ridiculous to sug- 
gest that the companies should be put to the ex- 
pense of providing some other method of running 
their ventilators because on some rare occasions 
passengers may have to stand for a short period an 
atmosphere comparable with that of an ordinary 
third-class suburban carriage on a cold winter's 
evening. Again, Colonel Yorke a that the 
shape of the ‘‘ tubes” should be that of the ordi- 
nary tunnel section in place of circular, though 
any wide departure from the circular form would 
greatly augment the strains on the lining. Fur- 
ther, the adoption of the ordinary tunnel section 
would substantially increase the difficulties of 
construction on the shield system. In fact, such 
suggestions seem contrary to a sound mechanical 
instinct ; and it is to be hoped that the Board 
of Trade is not going to adopt, with regard 
to “tube” railways, the old. obstructive attitude 
in vogue with it before the passage of the 
Light Railways Act. Other proposals of Colonel 
Yorke as to confluent junctions and the proper 
size of the “tubes” were pretty well pulverised 
by Mr. Yerkes’s evidence; but promoters cannot 
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afford to make enemies of Board of Trade ofiicials, 
otherwise we should doubtless have had a highly 
interesting cross-examiration. The Board of Trade 
appear to hold the opinion that confluent juac- 
tions on “tube” lines are specially dangerous, 
though no valid reason is given for this view. 
Naturally, in case of a detention to one train 
at a junction, all the trains behind it are also 
kept back ; but the public would prefer a general 
delay of this nature, once in a while, than suffer 
the daily nuisance ‘and loss of time involved in 
changing trains, which will be necessary if the 
Board of Trade ideas are accepted. The risk of an 
accident, with properly interlocked signals and 
points, should be practically a negligible quantity, 
the more especially as in no case would down trains 
cross on the level the up-train metals. 

As to the size of the ‘‘tubes,” Mr. Yerkes is of 
the opinion—and we believe he is right—that one 
11 ft. 6 in. in diameter is, so far as the public is 
concerned, safer than one of greater size, as ad- 
vocated by the Board of Trade ; but that for con- 
venience of working the larger size has advan- 
tages, since inspection and repair can then be 
made without entirely stopping the traffic. The 
Board of Trade suggest a tunnel large enough for 
passengers to alight at the sides of the trains. Such 
platforms would almost necessarily be raised above 
rail level; and to our mind might give rise to 
serious accidents should a panic-stricken mob of 
passengers attempt to use them in case of their 
trains getting off the track ; even were the platform 
itself not wrecked in the derailment. It would be 
far safer to use a protected supply main, as sug- 
gested by Mr. Yerkes, and let the passengers out 
on to the 4-ft. way at the back or front of the train, 
in case it was necessary for them to walk to the 
station owing to the breakdown of their train. 

The other general matters dealt with by the Com- 
mittee were the réport of Lord Rayleigh’s Com- 
mittee on vibration, and the matter of compensa- 
tion to land and house-owners who, though their 
property has not been taken by the companies, 
may conceive themselves injured by the working of 
the line. As to the question of vibration, all the 
promoters epee themselves ready to work their 
lines on the multiple-unit system, without loco- 
motives, and to adopt stiff rails, so as to reduce the 
risk of vibration to a minimum; whilst a clause has 
been inserted in all Bills making companies liable 
for any damage arising from the working of their 
undertaking for a period of two years after the 
opening of their lines. The matter of compensation, 
if necessary, is to be referred to an arbitrator, as 
the average jury is held to be untrustworthy in 
assessing damages against wealthy railways. This 
arbitrator will have no easy task, as there is little 
doubt that in many of the claims brought before 
him the actual letting value of the property will— 
vibration or not—have been actually enhanced by 
the construction of the line. It will be within 
the recollection of our readers that in the report of 
the Vibration Committee it was shown that tremors 
of much greater amplitude than those objected to 
in the case of the Céntral London Railway had 
in the neighbourhood of other lines given rise to 
no serious complaint. 

The main contest this session has been between 
the Central. London line and the so-called Morgan 
and Yerkes groups. The Morgan group, which is 
in close alliance with the London United Tramways 
Company, backed a very comprehensive scheme of 
lines. In the first place, a loop was to be formed 
joining Addison-road, Shepherd’s Bush, and Ham- 
mersmith. At Addison-road this loop was to join 
on to a line through High-street, Kensington, along 
the south side of Hyde Park, and up Piccadilly 
to the Circus, and thence to Charing Cross and 
Cannon-street. Branches connected with ‘this 
were to extend to Clapham and to North-East 
London—viz., one up the Kingsland-road to Totten- 
ham and on to Southgate, and another through 
Stratford and Walthamstow to Waltham Abbey. 
This latter branch, it was proposed, should be 
carried under the existing District Railway. line 
from Whitechapel to Cannon-street, and would only 
have an exchange station and not a regular junction 
with the main ‘* Morgan ” line at the latter point. 
It turned out, moreover, that its promoters had 
originally contemplated an ement with the 
District Railway Company, and only entered the 
Morgan combination as an afterthought. In 
these circumstances the Committee refused to 
sanction that portion of the line between White- 
chapel and Cannon-street, and the promoters there- 


upon withdrew the rest of their Bill, though at a 
later period they made an unsuccessful attempt to 
resuscitate it. As to the branch to Southgate, the 
Committee refused to sanction the extension of 
the line beyond Palmer’s Green; but in spite of 
the opposition of the Great Eastern.and North 
London companies, the rest of this branch was 
favourably received. Some interesting informa- 
tion was given in the course of this contest as 
to the steps now being taken by the Great 
Eastern Company to improve their suburban 
service. At present their suburban trains are 
accelerated at the rate of about 1 foot-second per 
second, but a new ten-wheel engine is now being 
built with which it is expected an acceleration of 
14 foot-seconds per second will be obtained. In 
this connection it is of interest to note that in the 
electrification of the Metropolitan District line an 
acceleration of 2 foot-seconds per second is aimed 
at; experimentally, double this rate has been ob- 
tained with a trial train on the Liverpool overhead 
line. Nevertheless, it should be remembered that 
an acceleration of passenger trains has its limits, and 
is only one item in the prompt working of a suburban 
service. It is more important to reduce the time 
spent at the stations. On most suburban lines and 
on the District Railway the stops average about 
30 seconds, whilst with the ation cars used on 
the Central London line the stops average only 
about half this, and could easily be further shor- 
tened. With its loop to Shepherd’s Bush, and its 
close alliance with the Tramway Company, the main 
Morgan line would take much of the traffic now 
carried to the City by the Central London, and the 
Committee accordingly refused to sanction the loop 
in question. On the cther hand, the Central London 
Company sought powers to construct a second line 
into the City el with the existing ‘‘ tube,” the 
route chosen ee to a large extent identical with 
that proposed by the Morgan group. In the City and 
at the West End this line was to be connected 
with the company’s existing line, thus converting 
their undertaking into a ‘‘circle” system. Though 
this scheme was supported both by the London 
County Council, the City Corporation, and leading 
expert witnesses, it was rejected by the Committee, 
who reported favourably concerning an extension 
of the existing line to Liverpool-street, and of some 
minor work in the West End. There is certainly 
cause for surprise and regret that this enterprise in 
tube railways should be thus checked from extend- 
ing its field of usefulness, its efficiency, and its 
earning capacity. The cause of the rejection is far 
from clear. 

Coming to the Yerkes group, the lines. already 
controlled by this combination include the District 
Railway and its suburban extensions, the Baker- 
street and Waterloo line, the Great Northern and 
Strand line, the Charing Cross and Hampstead 
line, and the Hampstead to Edgware undertaking ; 
whilst by means of the Whitechapel and Bow elec- 
tric line access is also gained to the East. In 
the present session powers were sought to extend 
the already authorised Brompton and Piccadilly 
jine to Parsons Green, Fulham, and from Piccadilly 
to Charing Cross, whilst another branch was to 
extend beneath Long Acre toa junction at Holborn 
with the Great Northern and Strand line. The 
two extensions to Parsons Green and Charing Cross 
were rejected by the Committee : the first probably 
from a suspicion as to the proposal being anything 
more than an attempt to block the construction of 
a line along the King’s road, Chelsea; and the other 
on account of the awkward nature of the curves 

roposed between Piccadilly and Charing Cross. 
The extension to Holborn received, however, the 
support of the Committee, though opposed by the 
County Council. In fact, the County Council has 
been decidedly unfortunate before the Committee, 
as it was also baffled in its attempt to bring within 
the terms of the London Building Acts the power 
stations to be erected for the various companies. 
Since the latter employ most competent engineers 
to design their works, the County Council can 
scarcely have been actuated by considerations of 
public safety, and was probably moved mainly by 
a desire to magnify its office. 

Amongst the Bills rejected for want of adequate 
financial backing was that for a ‘‘ tube” between 
Cannon-street and the Crystal Palace. Such a line 
is badly needed, and had proper arrangements been 
made for the provision of the necessary capital, the 
Committee would doubtless have passed the pre- 
amble with little difficulty. This scheme is practi- 








cally. certain to be heard of again. 


THE DUSSELDORF SHIPBUILDING 
AND MARINE ENGINEERING CON- 
GRESS. 


Tue Germans, following an example set elsewhere, 
are this year taking advantage of the attractions 
offered by the Diisseldorf Exhibition to hold various 
meetings in connection with technical subjects and 
ic science. One of the most important of 
these is the Congress of Naval Architects and 
Marine Engineers, organised by the Schiffbautech- 
nische Gesellschaft; an institution which was 
modelled on, and is analogous to, our Institution of 
Naval Architects. The latter body had sent a con- 
siderable number of its members to attend the 
Congress, the British contingent being more con- 
siderable than that of any other foreign nation. 
The German and the English institutions are friends 
of some standing ; indeed, it may be said that the 
German Society sprang out of the memorable meet- 
ing held by the Institution of Naval Architects in 
Hamburg and Berlin in 1896. Members of the 
Institution of Naval Architects will remember the 
splendid reception given to them on that occasion ; 
and it is to be hoped the large contingent of 
German members we visited London during the 
Congress of Naval Architects in 1897, as well as 
those who were present at last year’s summer 
meeting of the Institution of Naval Architects, held 
in Glasgow, will have also pleasant recollections of 
their stay on British soil. 

The meeting commenced on Monday last, the 
2nd inst., and will extend over to-day, there having 
been a gathering of members of the German In- 
stitution on the Sunday evening, when a number 
of foreign visitors were present. On Monday the 
formal proceedings began by a reception being 
held in the Municipal Buildings by the Crown 
Prince. The chief German members and the 
foreign guests were presented ; the Institution of 
Naval Architects being represented by Lord Glas- 
gow, the President ; Lord Brassey, Past-President ; 
Dr. Elgar and Dr. J. I. Thornycroft, Vice-Presi- 
dents ; and Mr. 'R. W. Dana, the Secretary. The 
Crown Prince, accompanied by the distinguished 

ests, then proceeded to. the great hall of the 

onhalle, eh formally inaugurated the meeting 
in the name of his father the Emperor, who had 
sent a message regretting he was unable to be pre- 
sent. The hall was crowded, there being about 
700 persons attending the ‘meeting in all. 
The foreign guests were welcomed, and the 
Crown Prince, in declaring the meeting open, 
expressed the opinion that the gathering to- 
gether from different countries of so many dis- 
tinguished gentlemen skilled in naval architec- 
ture and marine engineering could not do otherwise 
than advance the application of these sciences to 
the advantage of mankind. Speeches from Herr 
Gehemrath Busley, the President of the Schiffbau- 
technische Gesellschaft ; Herr von Hollenfer, the 
Governor of the Province ; Herr Marx, the Mayor 
of Diisseldorf ; Herr Lueg, President of the Exhi- 
bition Committee ; and Herr Carp, President of 
the Rhine Shipowners, then followed. Lord 
Glasgow, and M. Normand of the Association 
Technique Maritime, returned thanks for the wel- 
come afforded to the foreign guests. Lord Glasgow, 
in the course of his speech, referred to the former 
visit of the Institution under the presidency of 
Lord Hopetoun, when members experienced the 

eat wealth of German hospitality. Although the 

erman Institution had been founded so recently, 
its roll, Lord Glasgow was informed, already 
numbered nearly 1000. The number of members 
of German nationality in the Institution of 
Naval Architects far exceed those of any other 
foreign country. The cordial relations which 
existed between the various technical institutions 
of maritime nations was a gratifying result of 
the ‘*Open-door” policy, which had been pursued 
with regard to the interchange of professional 
knowledge and experience. 
Iron InpDUsTRY AND SHIPBUILDING IN GERMANY. 

These preliminary and complimentary proceed- 
ings, which necessarily occupied a considerable 
time, having been transacted, the meeting pro- 
ceeded to the more serious business of the day. 
There were two papers set down for reading and 
discussion. The first was by Herr E. Schroedter, 
and was entitled ‘‘ Kisenindustrie und Schiffbau in 
Deutschland.” 

This was a long and interesting paper, con- 





taining much valuable information, and was read 
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in full by the author. He commenced by giving 
an historical account of the iron industry of Ger- 
many in past times, and illustrated, by means of 
maps, the geographical distribution of the coal 
districts, the iron ore districts, and the pig iron 
manufacture of Germany. It was shown in these 
diagrams that the geographical situation of the 
German iron industry is so far unfavourable that 
great distances had to be traversed by the fuel and 
iron ore in getting to the works; whilst, further, 
distances no less have to be traversed by the 
products in getting to the coast. The author re- 
ferred to the great rise in manufacturing industries 
that resulted in the formation of the German Em- 
pire in the year 1870. The iron trade took a con- 
spicuous part in this, though it was hindered, the 
author states, for a while by the temporary aboli- 
tion of protective duties. Towards the end of the 
seventies ores containing phosphorus, which before 
that could be only used in small quantities, were 
enabled to be turned into very good steel, and in 
this way, we are told, it came about that Ger- 
many’s production of Pig iron at the close of 
the century took the third place among the 
outputs of the nations of the earth, whilst, as 
is well known, Germany several years ago climbed 
to the second place in the production of steel, 
being surpassed only by the United States. 
Turning to the shipbuilding industry more par- 
ticularly, Herr Schroedter states that a necessary 
condition to the prosperity of the shipbuilding 
trade is the existence of a flourishing shippin 
trade in the same country. The remark woul 
hardly have been thought needful of quotation a 
few weeks ago ; but in the light of present circum- 
stances it is, perhaps, worth quoting asa German 
view. By means of elaborate tables the author 
shows the relative positions of the shipbuilding 
industry of various countries, by which we see that 
from the year 1880 to the year 1900 the gross regis- 
tered tonnage of merchant shipbuilding in Germany 
rose from 32,770 gross registered tons to 236,214. 
These figures are, of course, far inferior to our own 
totals, our returns for the year 1900 being close 
upon 1} million gross registered tons. The author 
shows in a very interesting manner the way in which 
ship classification has aided the German shipbuild- 
ing industry. In addition to these reasons, how- 
ever, it was found exceedingly difficult to reduce the 
enormous lead gained by the British shipbuilding 
industry. In Germany the iron-making in- 
dustries lie far from the coast, and the con- 
nection between the shipyards and the ironworks 
was a slender one, and was difficult to keep up 
on account of the great distances of the two 
parties from each other. In the United Kingdom, 
on the other hand, the transition from timber 
to iron was easy, because our country possessed 
an immense fleet of merchant vessels, and also 
because iron-making and engine-building were 
found in happy combination close to the shipyards. 
These advantages, we may point out, are still held 
by British shipbuilders, and it is to be hoped, now 
that competition is becoming so keen, we shall con- 
tinue to make the most of them. Further obstacles 
to the use of German material arose because the 
production of rolled sections for the shipbuilder 
necessarily takes place in large quantities. In 
England the sections were made and worked ac- 
cording to English measure. In Germany the 
standard sections were in metric measure. It 
thus came about that German shipowners looked to 
British shipbuilders as their teachers, as well as 
availing themselves of British shipbuilding material, 
which could be brought by sea carriage very readily. 
Even now, the author added, the conditions of 
making iron in Germany present difficulties ; not 
only because the long distances have to be reckoned 
with, but because even now the total requirements 
of German shipbuilding account for a relativel 
small portion of the whole output of iron. Althou 
German shipbuilding has, as the author very truly 
pointed out, made great advances in a technical 
point of view, and in the case of the performances 
of a few vessels holds an unbroken record, the ton- 
nage turned out has not developed in a correspond- 
ing degree, and amounts to less than one-seventh 
of the English shipbuilding output. While the 
needs of the shipbuilders form the backbone 
of the output of the English iron industry, the 
like industry in Germany can only reckon on 
comparatively small quantities of material. For- 
merly the few vessels that were built in German 
were mostly built to the rules of the lish 
Lloyd’s Registration Society, and the shipbuilders 





were therefore obliged to make use of the English 
iron sections. The lasting credit, from a German 

int of view, which naturally the author takes, of 

ving instituted a change in this respect belongs 
to General and Admiral Albr. Von Btosch, who, 
after his appointment in the year 1872 to be chief 
of the Admiralty, established the proposition that 
a German ship should be of German material. 

The author next proceeded to trace the develop- 
ment of iron and steel plate manufacture in Ger- 
many, pointing out the great influence that the 
basic process had in opening up this branch of manu- 
facture. The German plate mills greatly increased 
in capacity after the year 1880. For twenty-five 
heavy plate-rolling mills which supplied data to 
the author, their capacity rose from 105,000 tons 
in 1880 to about 818,000 tons in 1901. This 
increase has taken place chiefly during the last 
twelve years. At the ne time plates can be 
made in Germany for shipwork up to 665 ft. 7 in. 
in length, and boiler plates up to 59 ft. in length, 
in both cases the breadth being 11 ft. 9 in. 
and the thickness 40 millimetres, or over 14 in. 
On special occasions these dimensions can be ex- 
ceeded, and some of the German makers of ship 
and koiler-plates can roll an ingot of 293 tons. The 
25 plate-rolling firms, which afford details, sup- 
plied in the year 1880 about 74,800 tons, whilst in 
1901. their output was more than seven times as 
much, or about 541,000 tons. About 23 per cent. 
of the total consisted of ship and marine boiler- 
plate material. The ship-plate production increased 
from the year 1880, when it was 17,000 tons, to 
59,000 tons in the year 1897. Since then there 
has been a very considerable, further increase, the 
year 1901 giving a total of 207,000 tons. There 
has been, therefore, a twelvefold increase between 
the years 1880 and 1901. These figures, it will be 
understood, refer to the 25 firms mentioned. 

Turning to bar iron, the author informs us that 
there are now 21 steel works fitted with heavy bar 
rolling plant, and for the most part supplied with 
complete rolls for the production of the sections of 
the German standard section book, for building 
purposes up to 21g in. The output for sections of 
above 34 in. has increased immensely. In 1888 it 
was 344,500 tons; in 1899 it was over 1,000,000 
tons ; since then there has been a decline, due to a 
lull in the building trade ; and in 1901 the output 
was 839,500 tons. is refers to 21 firms. Before 
1897 there were no records of the consumption 
of sectional material for shipbuilding purposes. 
Formerly German yards preferred English material, 
as the German mills did not possess the plant 
needed for shipbuilding sections, and the English 
manufacturers were also aided by middlemen, or 
dealers, who would undertake the delivery of the 
whole quantity of rolled steel required for the hull 
of a vessel at an overhead price, and covered them- 
selves by running contracts with different rolling 
mills. The Germans did not think it worth while 
to construct special and costly rolls for shipwork, 
and there was also the douahaak of high rates of 
carriage between the works and the shipbuilding 

ards. The German iron-makers, however, at 

t took the matter in hand. A discussion 
took place at which the representatives of 
the Imperial dockyards, of private yards, and 
of the classification societies were present, and 
a committee was formed to go further into the 
question. At first these efforts ended in failure, 
but in 1890 the Association of German Shipbuilders, 
and the classification societies, put forward new 
arc for standard sections for shipbuilding, 

ut these attempts again ended in failure. It was 
not until January, 1898, that a settlement was made 
as to sections suitable for shipbuilding, and the 
various works at once proceeded to have rolls 
made in accordance with the decisions arrived 
at. This was only rendered possible by the 
alliance of the ironmakers. The production has in- 
creased in a gratifying manner, and German material 
has come once more into use in German yards. 
According to the returns of twenty-two associated 
shipyards there were ordered in the year 1899 
34,488 tons from home makers and 11,069 tons from 
abroad. In 1901, 51,621 tons were the product 
of German manufacture, whilst from abroad but 
4052 tons were imported. It will be seen, there- 
fore, that in the former year 75.7 per cent. was 
home-made and 24.3 imported. In the latter year 
92.7 was home-made fre spar 7.3 imported. It is 
stated that in answer to a circular sent round the 
almost unanimous reply was received that the quality 
of the German materials was quite satisfactory. 





Turning to forgings, Herr Schroedter has an 
equally satisfactory tale to tell. He states that 
although many steelmakers consider the Siemens- 

in steel equal to crucible steel, Krupp con- 
tinues to prefer the latter material for crankshafts 
and other of the most important working parts of 
machinery. By means of the large forging presses, 
of 1970 and 4920tons respectively, the Krupp works 
have placed themselves in a position to undertake 
the heaviest forgings, and the author here refers to 
the recent improvements due to the introduction of 
nickel steel. Among the long list of marine shafts 
supplied by Krupp the steel crankshaft of the 
Croatia may be noticed. This shaft has made as 
many as 215 million revolutions. The six-throw 
shafts of the steamer Kaiser Wilhelm II. are built 
up of 30 separate pieces, with a total weight of 224.4 
tons ; the straight shaft is 160 ft. 3 in. in length, 
and is made from a crucible steel ingot of 60 tons 
weight, the finished weight being 51.87 tons. 

An interesting account is given of the early his- 
tory of steel castings, going back to their first intro- 
duction. A large stern-post is mentioned of a total 
weight of 87.6 tons. It is intended for one of the 
largest high-speed steamers of the North German 
Lloyd, and is built up of several pieces, the largest 
of which weighs 19.7 tons. Some particulars given 
as to steel pistons are interesting. The Essen 
Works have delivered pistons of 8 ft. 10 in. in dia- 
meter, the thickness reducing from 34 in. to 1 in. 
Cylinder covers of 9 ft. 5 in. in diameter, and nearly 
1 in. thick. Slide-valve covers 6 ft. 1 in. by 6 ft. by 
+} in. thick, and seating frames of 22 ft. 114 in. by 
10 ft. 6 in. by 1 in. thick. Cast-steel making is 
extending over a large area of country. Details of 
tests are given in the paper, and the author then 
proceeds to deal with. the armour question. He 
traces the various steps of home manufacture 
in which the firm of Krupp played so notable 
a part, until at last, after going from wrought- 
iron armour to compound armour, we have 
come at last to the Krupp method, upon which our 
best armour-making firms in England and America 
now work. The capabilities of the German works 
are so great that they are able not only to fulfil all 
the requirements of the German Admiralty, but 
also to deliver large quantities of armour to other 
countries. The best proof, the author said, that 
the existing arrangements are able to cope with 
the greatest requirements likely to be made is 
the production of a 104-ton plate; it measures 
43 ft..2 in. in length by 11 ft..2 in. in breadth 
and is 117 in. in thickness. The manufac- 
ture of wrought-iron pipes and the chain-making 
industry is also refe to ; the latter is of rela- 
tively small extent in Germany. A comparison 
between the relative productions of acid and basic 
steel in Germany and Great Britain respectively 
during 1900 is interesting. Taking Germany first, 
acid steel from both the converter and open hearth 
amounted to 365,006 tons ; the basic material was 
6,042,381 tons. In Great Britain the acid steel 
was 4,071,204 tons, and the basic steel 779,928 
tons. This equals the following percentages : 
Germany, 5.69 per cent. acid; 94.81 per cent. 
basic ; Great Britain, 83.92 per cent. acid ; 16.08 
per cent. basic. Speaking of the confusion 
that arises from the diversity of opinion, the 
author says: ‘‘ Every constructor arranges his 
limit of tensile strength according to his own taste— 
where it suits him best and allows the least possible 
amount of margin. In this way most curious 
things come to light. In many orders given 
impossible conditions are laid down, and in aig we 
it may be noted that.the English Admiralty has 
in this respect carried off the pelea by prescribing 
for the mild inner plates of boilers a margin of 
1 ton per square inch, and in so doing has laid 
down conditions which it is simply impossible for 
any ironmaster inthe world honestly to carry out.” 
The author then goes on to dwell at some length on 
the difficulties encountered in testing, and after- 
wards discusses the:effect of treatment upon steel. 
He states that ‘‘in our iron-making circles the 
opinion continues to-gain ground that ultimate 
strength is of much Jess importance than is 
generally assumed, and that it is wrong to work 
with a fraction of the ultimate tensile strength in 
apportioning the parts of any structure.” 

he of the paper was followed with the 
greatest interest by the large and representative 
audience present. It was succeeded by a discussion, 
which was opened by Herr Rudloff, Chief Con- 
structor of the German Navy, who was followed by 
Herr Wiesinger, also a naval constructor. 
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Herr Direktor Eichhoff also spoke, strongly advo- 


cating the formation of: a committee to standardise 
tests of materials for naval and marine shipbuild- 
ing. This ey was subsequently adopted by 
the meeting. err Middendorf, a director of the 
North German Lloyd, M. Daymard, and others, 
also took part in the discussion. - 


MarTeRIALs AND MAcHINE TOOLS AT THE 
DissELpoRF EXHIBITION. 

A paper on this subject was next read by Herr 
Gotthard Sachsenberg. This was a long and ex- 
ceedingly interesting paper, and was accompanied 
by a number of illustrations. It was of a nature 
that does not lend itself to abstracting, and as we 
are, moreover, dealing somewhat fully with the 
Diisseldorf Exhibition, we will leave the matter for 
the present. 

There was no time for any discussion on this 
paper, the hour for adjournment having arrived. 


Visit TO THE EXHIBITION, AND THE DINNER. 


In the afternoon of this day (Monday, June 2), 
after luncheon, visits were made by groups, 
under the direction of engineers, who kindly acted 
as interpreters to the English and French _— 

The dinner, held in the evening at the Tonhalle, 
not at the Exhibition, as at first arranged, was a 
brilliant. affair, upwards of -600, including ladies, 
being present. According to the German custom, 
speeches were made at various stages. The President 
of the German Institution, Herr Busley, proposed 
the health of the Emperor and Admiral von Tripitz, 
that of foreign sovereigns and the guests. This 
was responded to by Lord Brassey, who, in the 
course of his remarks, said how much the visitors 
appreciated the cordial reception extended to them, 
and how great was their admiration for the wonderful 
show at the Exhibition. ‘*The peace of the world,” 
his lordship said, ‘‘ depended not on mutual fear, 
but on mutual respect and esteem.” 


Toxspay’s PRoceepines. 

On the following day, Tuesday, the 3rd inst., two 
papers were read, the first by Baron von Rolf on 
“The Development of the Navigation of the 
Rhine,” and the next by Herr Schleifenbaum on 
‘“‘The Use of Steel-Wire Ropes for Navigation.” 
No discussion took place on the first of these papers, 
but Herr Hiillman, naval constructor, opened a dis- 
cussion on the second. He was followed by Herr 
Middendorf, Herr Sachsenberg, and others. 

In conclusion, Dr. F. Elgar thanked the Presi- 
dent, in the name of the foreign guests, for the 
interesting yes and for the trouble that had 
been taken for their comfort. 

The weather remained very hot during the second 
day of the meeting. 





CHINESE TRADE AND THE 
RAILWAYS. 

THE recuperative capacity of the trade of the 
Chinese empire is well exemplified by the returns 
of the Imperial Maritime Customs for last year. 
The annual report of the statistical secretary to 
that institution has just been received, and it is of 
more than usual interest as showing the influence 
of the Boxer outbreak—in its aftermath, at least. 
It was not until May that there was a partial 
restoration of confidence in the north, following 
upon the withdrawal of the bulk of the foreign 
troops ; and even this was. checked. by a sudden 
collapse in exchange in July, while disastrous 
floods in the valley of the Yangtse and the 
disturbed state of Manchuria impeded exports. 
In spite of these disabilities, the volume of import 
and export trade together was well in excess of that 
of any previous period, with the exception of the very 
favourable year 1899. The grand aggregate works 
out at 437,959,675 Haikwan taels, as compared 
with 370,067,174 taels for 1900—when commerce in 
the northern and some other provinces was more or 
less demoralised—with a record of 460,533,288 taels 
for 1899 and 234,951,712 taels for 1891. Imports 
account for 268,302,918 taels out of the grand total, 
being an increase of 57,232,496 taels on the figure 
of the previous year, more than three millions better 
than in 1899, which exceeded every other year, and 
rather more than double the figure for 1891. The 
Boxer troubles in 1900 prevented the exportation 
of cotton goods (among other commodities) to the 
North, and consequently there was a big shipment 


stewed garg conditions returned. Exports were 
valu 


at 169,656,757 taels, an improvement of 





10,660,005 taels on the 1900 total, and better 
than in any previous year except 1899. The 
progress of the export trade during the coming 
years will be watched with keen attention, as 
upon it depends the country’s solvency. The 
indemnities agreed upon under the Peace Pro- 
tocol demand additional payments amounting to 
18,000,000 taels each year, which can be met 
by an increase of 104 i cent. on the export 
figures for the year under review. The record of 
1899, when exports were valued at 195,714,832 
taels, shows that this increase is quite possible, 
and the re of railway construction now going 
on may be expected to bring it about. 

The writer of the Report returns again to the 
uestion of railways, and their beneficial effect in 
the opening-up of the country to trade, accom- 
—o quite impossible under the old order. 
uring 1901 the construction of the Shantung 
Railway made such progress that 160 kilometres 
were completed by the end of December; and it is 
expected that by this spring the line will have been 
carried to the Ma-ssu coal mines, and in three years 


to Chi-nan-fu, the provincial capital. ‘The 
ae Railways of North China, between Peking 
and Tientsin and Newchwang, with extensions 


to Chingwangtao, and from Feng-t’ai to the Lu- 
Han Railway, and extensions to T’ung-chou and 
Hsih-min-t’un, have 901 kilometres completed.” 
The short line between Shanghai and Woosung, 
18 kilometres, is said to be paying its way now, and 
the great trunk line from Peking to Hankow makes 
steady progress, and ‘‘ the influence on trade should 
be felt immediately.” During last year the section 
between Lu-kou-ch’iao and Pao-ting-fu, destroyed 
by Boxers, was rebuilt, and the line has been 
carried down to Cheng-ting-fu, distant from Peking 
262 kilometres. In 1902 it is hoped to complete 
the line as far south as Shun-te-fu, a further distance 
of 125 kilometres. On the line northwards from 
Hankow trains were expected to be running as far 
as Hsin-yang (220 kilometres) by the beginning of 
May, and another 100 kilometres of track will 
be laid before the end of the year to the north of 
Hsin-yang. 

The question of rates of import duty is an ex- 
tremely important one in relation to the future of 
foreign trade with China. The British Commis- 
sioner has been advocating a rate which has occa- 
sioned surprise to all China merchants. Under 
the treaties of 1858, the duty on imports was calcu- 
lated on a 5 per cent. ad valorem basis, but the fall 
in silver exchange since that date, and the conse- 
quent rise in the silver prices of imports, have 
reduced the average duty to something over 3 per 
cent. By Article VI. of the Peace Protocol the 
tariff was raised to an effective 5 per cent., and the 
change was received with equanimity by the tradin 
community, which recognised the necessity as wel 
as the reasonableness of the impost. Collection at 
the new rate was commenced in November, and a 
temporary tariff of specific duties on piece goods, 
prceacern § on the average value for three years, 
was adopted pending the final revision of the tariff. 
With the import duty of 5 per cent. and transit 

ass duty of 24 per cent., foreign goods are charged 
: per cent. before they go into the interior. The 
imate cost of laying them down in one of the 
provinces not contiguous to the sea depends upon 
the exactions of the men at the likin barriers, and 
upon the other — charges levied here and 
there on the way. It is notorious that the abuse 
of the likin is the greatest obstacle to foreign trade 
with the interior of China; and it is with the 
object of poem = aay whole iniquitous system 
that Sir James Mackay proposes a ‘‘supplemetary 
commutation” of 74 per cent., so that the total 
charge for laying down foreign goods at any point 
in the interior shall be no more than 15 per cent. 

The proposal has the support of the Chinese 
Government, which undertakes “to abolish 
throughout the Chinese Empire all internal taxa- 
tion of whatsoever kind or description, whether 
Imperial, provincial, local, or municipal, on mer- 
chandise and produce, whether native or foreign, 
whether for import, export, or for consumption 
within the Empire,” in return for the imposition of 
a 15 per cent. duty. But, assuming that it will do 
its very best, is the Chinese Government able to 
effect such a radical reform as this? The ‘‘ hand- 
to-mouth” predatory mandarinate looks to the 
likin to enrich itself—to make it ible to pay the 
heavy toll exacted by the class in front of it, and 
at the same time to feather its own nest. It is 


true that the high provincials are to be com- 





nsated by payments from the Imperial Maritime 
Gasttena j but it may be that the high provincials 
—— pouthge = and cay contrive to 
evy mail on the g passing through their 
districts. It would be cheap paca se deliver 
goods into the Western provinces of China at 15 
pe cent. on the cost at the seaboard plus carriage, 

ut if we are to have the 15 per cent. as well as 
the system of backsheesh, the last case of traders 
will be at least 74 per cent. worse than the 
first. Is the innovation possible? We must re- 
member that the abolition of the barrier system 
means a complete revolution, and that, in spite of 
the compensation, it will touch the mandarinate in 
the one place where it can feel—the pocket. The 
China Association of Shanghai is divided on the 
matter ; it objects that the scheme would not, and 
could not, be carried out by the Chinese Govern- 
ment; and there is a not-insignificant section 
which believes the price demanded is too high for 
the promised advantages, even supposing that the 
abolition were to prove effective. Mr. Little, a 
very well-known trader, has published a pamphlet 
in which he points out that attempts to abolish 
the likin have always met with the most strenuous 
opposition from the Chinese official class ; and he 
is certain that ‘if the higher’ officials now 
consent, it is probable that they merely hope 
for r income from the higher import duties, 
and that they will discover plans for con- 
tinuing the old internal imposts under new 
names and by new methods.” The abolition 
of likin would throw vast armies of officials 
out of employment, and the sudden dislocation 
would almost certainly cause a serious political 
outbreak. Native produce would be freed from 
burdens which would be to cheapen native produc- 
tions—such as yarns and piece-goods—which com- 

te with imports of the same nature, the latter 

ing, as a result, Mr. Little calculates, handi- 
capped to the extent of 25 per cent. It is not 
denied ‘‘that increased exports would induce in- 
creased imports, but the result would be not so 
much an increase of exports as a development of 
local manufactures, which would exclude imports.” 
The effect would, in short, be protective. Mr. 
Little therefore opposes the 15 per cent. duty. 
He proposes ins that the inward transit-pass 
system should be so simplified as to make it possible 
for goods to be sold anywhere. At present, if a 
dealer takes goods under a pass to a particular 
place, say 500 miles inland, he must sell there, 
as his transit-pass is ineffective for any other 
place; whereas, if there is no demand in the 
market to which the goods have been taken, he 
should be at liberty to move them to another more 
favourable market. Again, the number and 
locality of the likin stations should be fixed and 
tabulated, and some scheme of supervision be 
devised under which the number of employés should 
be regulated, and their salaries be fixed, and the 
possibility of over-taxation be reduced to a mini- 
mum. Mr. Little thinks it would be possible to 
transfer the entire likin system to the control of 
the Imperial Maritime Customs Administration ; 
but that is a matter of much doubt. Mr. Little, 
in short, is one of those who contend that the cry 
of the poverty of China has been very much over- 
done. The empire is one of the largest and most 
populous in the world ; to him it has possibilities of 
wealth second to none; and he argues that, by a wise 
administration, ‘‘it would be perfectly possible 
for China to discharge her entire obligations within 
asingle year.” Granted: but the one essential that 
is lacking is the wise administration. 





THE CONVERSAZIONE AT THE INSTI- 
TUTION OF CIVIL ENGINEERS. 

A vERY successful conversazione was held at the 
Institution of Civil Engineers on Wednesday last, 
June 4, and repeated yesterday, the guests being 
on each evening received by the President, Mr. 
Charles Hawksley, and Mrs. Hawksley. As usual, 
there was a capital display of engineering models 
and of scientific apparatus. The exhibits in the 
reading-room included a number of models illus- 
trating the characteristic features of early railroad 
carriages and engines. One of these models repre- 
sented a first-class carriage used in 1825 on the 
Stockton and Darlington Railway. This had no 
springs and solid buffers. It was exhibited by Mr. 
rs A. F. Aspinall, who also showed’ interesting 
models of second and third-class carriages used on 
the Manchester and Leeds Railway in 1839. A 
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model of Stephenson’s ‘‘ Locomotion” of the same 
date was also on view. ‘This engine weighed 
64 tons and had 10-in. by 24-in. cylinders, the 
boiler pressure being 25 lb. Near this was a 
model of an early Great Western Railway locomo- 
tive, which, being built for the broad gauge, had a 
remarkably roomy footplate. The hand-power feed- 
pump with which it is fitted was also worthy of note. 
Amongst the exhibits relating to the development 
of transport must also be noticed a case containing 
models of Cugnot’s, Trevithick’s and Murdoch’s 
locomotives ; also some models of early coaches. 
Motor-car parts of various types were shown by 
Mr. W. W. Beaumont, M. Tat. CB. The most strik- 
ing feature about these to an engineer accustomed 


to the usual run of explosion engine work, is the | magn 


lightness of the parts, considering the power of the 
engines. This, of course, isa concomitant of the 
high speeds at which car engines are run. In 
the reading-room Professor Forbes also exhibited 
the range-finder which he took with him to South 
Africa. The instrument, including a 6-ft. folding 
base and a binocular magnifying 12 diameters, 
weighs in all but 3$ lb. On looking through the 
binocular an image of a balloon fitted with a 
tail-rope is shown projected cn the landscape. By 
moving a pice ea | wheel this balloon appears to 
advance or recede, so that the tail-rope can be 
brought over any particular point desired. This 
done, the range is read direct off the graduations. 
The accuracy is stated to be 2 per cent. at 3000 yards, 
and it appears that it is unaffected by slight acci- 
dental Rchlions of the base tube. 

The Grubb gun-sight, described in our issue of 
May 10, 1901, was shown by Sir Howard Grubb 
and Messrs. Vickers, Sons, and Maxim, as fitted 
to a Maxim gun. With this device, it will be 
remembered, there is no back-sight. The layer of 
the gun looks through a tube about ? in. square, 
and sees a brilliant white cross projected right on 
to his target, and perfectly in focus with the latter. 
Near this exhibit Mr. A. P. Trotter repeated his 
demonstration that under ordinary conditions dis- 
tribution of current to electric railways at 500 
volts is free from danger. He had provided a 
5-ft. 6-in. section of the running rails and the third 
rail of the Central London line. The third rail was 
kept at a potential of 500 volts by means of a small 
dynamo lent by the General Electric Company, and 
it was shown that, if shod with dry shoes, one could 
stand with impunity with one foot on the track rail 
and the other on the charged centre rail. In 
another experiment a difference of 500 volts was 
established between two short lengths of rail, and 
it was shown that on laying two folds of a cambric 
handkerchief over one af these, a finger could be 

laced on this, and a second finger then placed on the 

re surface of the other rail without inconvenience. 
Mr. J. C. Sykes, Assoc. M. Inst. C.E., showed 
a model of the system of points and signals sup- 
plied to St. Enoch’s Station, Glasgow. In this 
system the signals are operated electrically, but the 
points, which require moving far less frequently, 
are put over by hand. Thorough interlocking is 

rovided for, and the arrangement is such that on 
eaving a section the train automatically puts to 
‘‘danger” the signals behind it. An unobtrusive 
exhibit in the reading - room, which, perhaps, 
attracted less attention than its interest deserved, 
was an album of photographs shown by Mr. W. N. 
McClean, these illustrating the excellent work done 
in South Africa—at Norval’s Pont:and Zand River— 
by the Railway Pioneer Regiment. The recording 
ressure-gauges of Mr. J, E. Petavel and Captain 

. Bruce-Kingsmill, for dealing with the pressures 

resulting from explosions, were also shown in this 


room. e dealt with these gauges in our notice 
(see page 652 ante) of the recent conversazione of 
the Royal Society. 


In the council room a number of roller bearings 
were shown by Mr. T. W. How, as well as a 
specimen of a 6-in. by 1-in. planished roller taken 
from a 4-in. journal-box after many months’ wear. 
The bearings from which this was removed sup- 

rt a travelling coal-shoot, and are loaded to 

tons each. The tractive force needed to traverse 
the shoots is said to be but 3 lb. per ton. 
In the same room Mr. Herbert Ashley a glass 
model of his deep-well pump, the bucket of which 
has the peculiarity that it carries the suction 


as well as the delivery valves, and hence there are 
no valves fixed in the barrel at the bottom of the 
well; this latter arrangement, which is the ordinary 
one, often causing trouble from the sticking of the 
valve seats when it is necessary to draw them for 





repair. A drawing of his hydraulically-balanced 
well-pump, illustrated in our issue of May 16 last, 
was also on. view, and near by Mr. Henry Davey 
showed his valve - gear for compound Cornish 
engines. 

A highly convenient eddy-current brake, due to 
Messrs. Siemens and Halske, was shown in the back 
library by Mr. J. T. Morris, Assoc. M. Inst. C.K. 
This brake is intended for measuring the effective 
horse-power of small electro-motors, and enables 
the latter to be measured nearly as accurately as 
the electric energy supplied. The apparatus is 
based on the principle of Faraday’s dynamo. A 
copper disc is mounted on the motor shaft, and 
rotates between the pole-pieces of an electro- 
et. This magnet is delicately pivoted, and is 
provided with a lo uated lever arm, on which 
is fitted a sliding weight. In making a measurement 
this weight is fixed at'some convenient point of the 
arm, and the motor is started. A current is next 
sent through the electro-magnet aforementioned, 
and adjusted till the reaction between the rotary disc 
and the pole- ieces just maintains the weight 
** floating.” e torque of the latter is read from 
the graduated beam, and the horse-power deduced, 
by combining this in the usual way with the speed 
of the motor shaft. Another interesting exhibit 
by the same gentleman was a modification of Pro- 
fessor Braun’s apparatus for measuring the maxi- 
mum value of an alternating current. Ordinary 
measuring instruments give only the /mean square 
value of the current, and the ratio of this to the 
maximum value varies with the form of the current 
wave, and cannot be determined by calculation 
unless the latter is known. With the apparatus in 
question this. maximum value is, however, very 
easily measured. As arranged by Mr. Morris it 
consists of a long vacuum tube terminating in a 
large bulb. Atthe narrow end ofthe tube, cathode 
rays are produced by the current from an in- 





duction coil, and, passing through holes in 


a couple of aluminium windows, strike on a 
fluorescent screen inside the bulb. The fluorescent 
material used is silicate of zinc, and the spot pro- 
duced at the point of impact is of a green colour. 
The second of the aluminium windows mentioned 
above is connected to earth, an arrangement which 
tends to cause the light spot to be smaller than it 
otherwise would be. With this apparatus the maxi- 
mum value of an alternating current is found by 
comparing it with a continuous current. To this 
end an electromagnet is placed at one side of the 
tube. When a steady current is passed through 
the coils of the latter, the spot of light is deflected 
from its central position on the screen. When, how- 
ever, an alternating current is through, the 
spot of light oscillates to and fro, and by altering the 
period of the current — to the tube, so as to 
nearly synchronise with that of the current through 
the magnet, it is easy to note the maximum range 
of the oscillation from the neutral point of the 
screen. A steady current is then substituted and 
increased in strength until the steady deflection 
obtained is equal to the maximum amplitude noted 
with the alternating current. The maximum 
strength of the latter is then equal to that of the 
continuous current. 

In the same room Mr. George Beilby showed 
the film structure on the surfaces of polished 
metals, which he also had on view at the recent 
conversazione of the Royal Society (see ENGINEER- 
aw 652 ante). By means of the light of 
a candle-power arc lamp the image of a sur- 
face of frosted silver ined to 1000 diameters 
was projected on a screen. This image showed 
the silver to be covered with gauze-like films of 
metal, so thin that their reflections were no longer 
metallic. Slight pressure with any hard surface 
appears to weld these films together into a con- 
tinuous film, which reflects and absorbs light like 
the metal in its massive form. A number of 
microscopes arranged to exhibit the structure of 
these films on various polished metals were also 
shown. 

Some experiments in cloud -formation were 
shown b r. W. N. Shaw, F.R.S. In these 
a globe filled with moist air, and terminating in 
an open tube dipping under m , is suspended 
from a balance so as to be in unstable equilibrium. 
By passing an electric current through a coil of 
wire inside the glohe its contents are heated. This 
causes the bulb to rise, and, the balance carrying 
it being in unstable equilibrium, it tips, raising 
the bulb still farther, and, by the fall of mercu 
in the tube, causing the pressure inside-the bul 





to be suddenly reduced by the equivalent of 


about 1 in. of mercury. @ consequence, 
cooling takes pore due to the expansion of the 
air, and a cloud is formed inside the globe. In the 
same room Mr. Horace Darwin, Assoc, M. Inst, 
C.E., showed one of the ingenious Duddell 
portable oscillographs, described in ENGINEERING, 
vol. lxix., page 582. With these instruments 
it is extremely easy to trace, either by hand 
or, if need be, photographically, the potential and 
current curves of an alternating current, even when 
this is of comparatively high frequency, since 
the natural vibration period of the moving parts 
of the oscillograph itself is the order of —1_ 


10 

second. = 

In room No. 8 Mr. C. E. Stromeyer repeated the 

experiments on water-hammer, described in our 

report of the Royal Society Conversazione in our 
issue of May 16th last. 

The visitors to the Conversazione, however, had 
not to rely 3 the exhibits alone for their enter- 
tainment. On each evening two brief but very 
interesting lectures were gs in the lecture hall, 
one being by Dr. Alex. B. W. Kennedy, illustra- 
tive of Professor J. Norman Collie’s lantern-slides 
of views in the Canadian Rocky Mountains ; and 
the other by Mr. Frederic Shelford, illustrated by 
views on the routes of West African railways. 
Excellent vocal music (produced under the direction 
of Mr. W. Coates) and the string band of the 
Royal Artillery also contributed materially to the 
success of the gatherings. 





JAPANESE STEAMERS IN CHINESE WarERs. 

THE Japanese have obtained a considerable share 
of the coasting trade of China, and they are now 
about to make an effort to develop the shipping 
trade on some of the inland waters. Provisions 
were made by the Japanese Diet, in its recent 
session, for a subsidy to be granted to a Japanese 
steamship company to be formed for the purpose 
of engaging in navigation on the Hunan route, 
China, in the upper parts of the Yangtze-Kiang. 
The capital of the company is fixed at 153,1241., 
and the Government guarantees interest at the 
rate of 6 per cent. on the amount paid up for 
five. years on certain specified conditions. It 
is understood that Hankow will be the starting- 
point of the line and that the route will be thence 
to Changsha, vid Yochow, and again on to Siangtan. 
The following are the main provisions of the agree- 
ment: The subsidy is granted for a period of five 
years, on condition that the company shall engage 
in navigation on the Hunan route with not less 
than three steamers, and shall make proper 
arrangements for the discharge of cargo at places 
determined by the Government. The company 
shall determine the qualifications and construc- 
tion of the vessels employed, the places of de- 
parture and arrival and ports of call, with the 
approval of the Government. The Government 
may, on granting a suitable sum by way of 
compensation, make use of the vessels employed 
on this route, and their crews, for the public 
service. The company shall determine passage 
money and freight, with the approval of the 
Government. The total capital of the company 
shall be 1,500,000 yen (153,1241.), and interest at 
the rate of 6 per cent. per annum; and the 
Government undertakes to make up any deficiency 
to that amount, it, however, being’ understood 
that the amount of interest granted shall, under 
all circumstances, limited to an amount 
equivalent to 6 per cent. per annum of the 
total amount paid up (excepting where the amount 

id up exceeds the face value). If the company 

oes not commence work within six months from 
its establishment, stops its work, or contravenes 
the obligations determined in ‘the Government 
order, the t of interest may be suspended or 
discontinued according to circumstances. We should 
not be greatly surprised to find that the Japanese 
will be the chief means of opening up the great 
territory of China to foreign trade, and also that 
their skilled rts will become the chief in- 
structors of the Chinese in Western industries. 


A New Pyrometer. 


Until very recent years no satisfactory method 
of measuring really high temperatures was at the 
disposal of manufacturers, or, indeed, physicists, 
though the latter were in certain cases able to 
make use of the air thermometer. As matters 
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stand, there is choice between a number of different 
instruments, all pretty reliable. In some of these 
thermo-couples are used to indicate the temperature, 
in others the increase in the resistance of a platinum 
wire, whilst another apparatus is based on the fact, 
discovered by Graham, that the viscosity of a gas in- 
creases with its temperature, so that the flow of 
gas through an orifice of given size is diminished as 
its temperature rises. A pyrometer of another type, 
and of very great interest from a theoretical point 
of view, and one likely to be of much service indus- 
trially, is described by M. Féry in a recent issue 
of the Comptes Rendus. A series of researches 
by different investigators has established the fact that 
the heat radiated from a body at an absolute tem- 
perature T, to another at an absolute tempera- 
ture t is given by the equation 
Q =k (T4 — #). 

Unfortunately, however, the coefficient k depends 
on the nature of the surface of the radiating y> 
and this would constitute a difficulty were it not 
for the further fact that the radiation from the 
interior of a hollow shell is the same as from that 
of the theoretical ‘‘ perfectly black” body, and is 
therefore quite independent of the chemical nature 
or surface conditions of the shell. Now M. Féry 
points out that in many cases it is desired-to know 
the temperature of a furnace, the interior of which 
is visible through a small hole. The radiation pro- 
ceeding from this hole is thus practically that from 
a hollow shell, and is therefore independent of the 
material of which the furnace is built. By measur- 
ing this radiation by means of a thermopile, the 
temperature of the furnace may be found by means 
of the equation given above, k being then a con- 
stant determined, once and for all, for the par- 
ticular instrument used, It is unnecessary, in this 
method of measuring temperatures, to place any 
kind of instrument inside the furnace. The whole 
of the apparatus used stands outside, and is 
therefore not subjected to any great rise of 
temperature. M. Féry describes in his paper 
a special form of observing instrument: he has 
had constructed on these lines, and gives the 
results of a comparison of the temperatures deter- 
mined by its aid, and the same temperatures as 
measured by a platinum rhodium couple. The 
range of the observations was from 844 deg. Cent. 
up to 1458 deg. Cent., and the average error was 
about 4 deg. cent. Using the same instrument to 
measure the temperature of the positive carbon of 
an arc lamp, he finds this to be 3490 deg. Cent. 


Execrric TRACTION AND TRANSMISSION. 


No more comprehensive view could be afforded, 
within short compass, of the development, alike in 
the science and practice of electricity, than in the 
contents of this month’s issue of TRAcTION AND 
TRANSMISSION, containing, as it does, articles by 
well-known writers on almost every phase of elec- 


trical work. The subject of the transmission of |P 


current over long distances, as practised in the 
United States, affords to an American writer—Mr. 
Louis Bell—opportunity of contributing valuable 
data. Probably the most striking fact brought out 
is the enormous development of the pressure of 
the current transmitted. When 10, volts was 
first proposed in connection with the Niagara 
scheme, difficulties were prophesied. Now there 
are several schemes in operation where the voltage 
is three and four times greater, notably that at 
Los Angelos—33,000 volts—where the distance 
over which the current is transmitted is. 80 miles ; 
while at Provo, in Utah, the current is transmitted 
55 miles at 40,000 volts. An electric conductor of 
191 miles in the Far West is already working at 
60,000 volts, and has been tested to 80,000, and 
experience gained has justified the adoption of 
voltages up to practically 100,000 volts. It 
need scarcely be pointed out that the great 
element in the cost of long-distance schemes is 
the price of copper used for the lines of trans- 
mission, and the increase of potential reduces 
the sectional area of the wire needed in direct 
proportion to the increase in volts, and _ thus 
materially reduces the capital cost. Moreover, 
aluminium has now been proved a success. Mr. 
H. M. Hobart, a widely-experienced electrical 
engineer, begins a series of articles in TRACTION AND 
TRANSMISSION on the theory and construction of 
electric motors, which promises to be of great value, 
especially in view of the wide application of electric 
powers for industrial purposes. A very suggestive 
article is included on the electrical equipment of the 


Sons, and Maxim, Limited; and as the firm 
have in use 1132 motors of an te of over 
10,000 horse-power, with generating plant of 7000 
kilowatt capacity, the results of their ‘experience 
in details of design, must prove helpful to 
manufacturers generally, more especially as the 
firm have succeeded in reducing the works cost 
per electric unit of power generated to 4d.; while 
the total cost, including even medical attendance 
to men, comes out at .684d. per unit. Mr. Phili 
Dawson writes on the very important subject of 
the economics of municipal supply, and particu- 
larly on the proposals to distribute electricity in 
bulk from large generating stations; while of 
similar interest is a strong defence of the ever- 
increasing practice of municipal trading. There is 
a further article on the legal relationship of the 
Supply Company and consumer. 


Tue Law or Limttep CompaniEs. 


Those who study the memorandum of association 
of a modern limited company cannot fail to be 
struck by the number and variety of the undertak- 
ings which the company is entitled to embark 
upon. In fact, if the memorandum of a company 
were to be strictly construed, every company would 
become an association of universal Aoi om Thus 
an engineering company will be found to take 
powers for carrying on (inter alia) the business of 
miners, bankers, and breeders of cattle ; and if the 
memorandum of association of any banking company 
is examined, it will probably be found to contain 
clauses which profess to enable the iy 5 to act 
as engineers if they are so minded. Sometimes, 
with a view to preventing any narrow construction 
to be put upon the terms of the memorandum of 
association which might tend to limit the sphere of 
a company’s action to the more obvious purposes for 
which it is incorporated, a clause to the following 
effect is also inserted : ‘* The objects specified in each 

h of this clause-shall be in no. wise limited 
or restricted by reference to or inference from the 
terms of any other paragraph or the name of the 
company.” <A recent case inthe Chancery Division 
makes it clear that words of this kind will not be 
sufficient to confer upon a company the right to 
pursue objects entirely outside their original func- 
tions, unless such objects can be regarded as 
ancillary to the main business of the company. In 
the case under notice, a company had been incorpo- 
rated to take over as a going concern the under- 
taking of an Indian mining company. Paragraph 2 
of the memorandum of association permitted the 
company to acquire ‘‘gold mines, mining, and 
other rights . . . in Mysore and elsewhere,” while 
by another paragraph, which was couched in terms 
similar to those above referred to, an endeavour 
was made to yee @ narrow construction being 
placed upon the terms of the memorandum. The 
directors having proposed to acquire certain mining 
roperty on the Gold Coast under these powers, an 
injunction to restrain their doing so was sought 
in the Chancery Division. Mr. Justice Swinfen 
Eady granted the injunction, stating his reasons 
thus: ‘*In my opinion the right way to construe 
the memorandum of association is to take the first 
paragraph of Clause 3 as stating the principal or 
primary object for which the company is formed— 
1.e., ‘to acquire and take over as a going concern 
the undertaking of the Mysore Reefs.’ en the 
remaining paragraphs of Clause 3 must be read as 
conferring on the company full and ample powers 
for carrying out that main object. It is right to 
give a liberal construction to these subsidiary para- 
graphs to enable the main object of the company 
to be carried out. But it is not right to accept a 
construction which would virtually enable the com- 
pany to carry on any business or undertaking of 
any kind whatever. 
so wide a construction, not only by general prin- 
ciples, but by authority.” The reason for placing a 
restricted meaning upon the clauses of a company’s 
memorandum was thus expressed by Lord Justice 
Lindley in a former case: ‘It will not do under 
general words to turn a company for manufacturing 
onething into a company for importing something 
else, however general the words are... Care 
must be taken to construe those general words so 
as not to make them a trap for unwary people.” 





THE ‘QUEEN ALEXANDRA.” 
REFERENCE has been already made in ENGINEERING 
to a new passenger steamer for the Clyde service, 


which was being built by Messrs. William Denny and 


I think I am precluded from | *® 


the Parsons Marine Steam Turbine Company, of 
Wallsend-on-Tyne, The success last year md the 
King Edward has led to the construction of this new 
passenger steamer. She is on the same general lines 
as the older vessel; but is somewhat larger, being 
270 ft. long, 32 ft. in moulded breadth, and 11 ft. 6 in. 
in depth to the main deck. She is for the same 
owners as the King Edward, Captain John Wil- 
liamson representing the proprietors. A new feature 
in this vessel is the shade deck, extending some 


P| distance. amidships, to which the passengers have 


access, and under which shelter is provided in 
wet weather. Were it not for this, the Queen 
Alexandra would so far resemble the King Edward 
that a photograph of one might almost be taken to 
represent the other (see ENGINEERING, vol, Ixxii.; 
page 18). There is no need to describe the machinery, 
which is practically similar in design to that of the 
King Edward. The vessel, however, is considerably 
more powerful, having attained a mean speed of 21.63 
knots, with 1100 revolutions of the side shafts and 
750 revolutions of the centre shaft. The vessel is, we 
believe, the largest. passenger steamer on the Clyde, 
and is also the fastest excursion steamer in Great 
Britain. A preliminary run was made on Wednesday 
of last week, which was most successful, and was 
attended by a large number of gentlemen interested 
in shipping and marine Syeag eX oo including the 
Hon. C. A. Parsons, Mr, C. J. Leyland, Mr: oe - 
bell Swinton, Captain James Williamson, and Mr. T. 
Rule, of the Admiralty, as representing Sir John Dur- 
ston. In the course of some s es that were made 
after luncheon, Captain Williamson, the managing 
owner, gave some figures as to coal consumption 
of the turbine machinery. A vessel of a similar type 
(the name of which he was not at liberty to state) 
steamed 12,106 knots in 80 days on a coal consumption 
of 1909 tons, at an average speed of 184 knots. The Kin 
Edward steamed 12,116 knots in 79 days on a oo 
consumption of 1429 tons, and she averaged 184 knots. 
Thus the turbine vessel steamed 10 knots more at 
the same speed on a coal consumption of 480 tons 
less. Mr, Parsons, in the course of someremarks that 
he made, said that last spring there were three tur- 
bine vessels under construction, but now there were 
seven, and he hoped that by this time next year the 
number would be increased in a geometrical ratio. 
His firm would have no hesitation in fitting an 
Atlantic liner with turbines, and in guaranteein 
economy in steam power superior to that obtaine 
with reciprocating engines. It is worthy of note, as 
stated by Mr. James Denny, that the calculations had 
shown that the vessel would make ¥14 knots if a 
certain boiler power were obtained, but that.if every- 
thing was worked to its utmost limit, 21? knots might 
be reached. Everything had not worked to its utmost 
limit, and a speed of 21§ knots was attained, which 
was exactly what had been anticipated. This, he said, 
roved that the turbine system was now on a sound 

is, and could be —— with a due knowledge of 
what it would do, e@ past year’s service of the 
King Edward, and the fact that thoze who were best 
able to judge, namely, her owners, have put on another 
vessel as a commercial undertaking shows that the 
steam turbine is fairly well established as a marine 
engine, and it may be confidently anticipated that it 
will play an important part at any rate in passenger 
and cross-Channel steamers, doubtless leading to its 
adoption for larger craft. The fact that the Admi- 
ralty have taken it up for an ocean-going vessel sup- 
ports this view. The Queen Alexandra is to run on 
the Campbeltown service, whilst the King Edward 
will be transferred to the route between Tarbert and 
Ardrishaig. 





Tue Late Mr. JosrpH Tanayz.—The death is an- 
nounced, on the 28th ult., at the age of 75 yi of Mr. 
Joseph ‘angye, who was for long a member of the well- 
known engineering firm at Birmi 3 but since his 
retirement has lived quietly at his residence, Herne’s 
Nest, Bewdley, finding pleasure in an extensive workshu 
there. The Tangyes are of Cornish origin. Mr. Josep 
Tangye and his broth however, though born in Corn- 
wall, in the end found their way to Birmingham, where 
ey breasted their way to the position which Tangyes, 
Limited, now holds. - It is about 50 years since he went 
to Birmingham, and s' with a single lathe in an up- 
stairs room. His brothers also came to Birmingham and 
started in business, and eventually they all joined to- 
gether. Brunel, when in difficulties from the failure to 
get the huge Great Eastern —_— heard of the Tangyes 
as men likely to be of service, and sent a tative 
down to - merry see to see them. Hydraulic power was 
supplied by the firm in sufficient force to get the Great 
Eastern at last into the water, and the achievement helped 


to give the Tangyes a name among the i firms 
of the world. fom shas sime the works of the firm have © 
grown till by Arata employ between 2000 and 3000 work- 
people, Mr. Tangye, when he settled down at Bewdley, 
took his engineering tastes with him, and had a fitting- 
shop at his successive residences there, where he spent 
much of his time in engineering work and was often de- 
vising something new. 
hters. The funeral took place 








extensive works at Sheffield of Messrs, Vickers, 


Brothers, of Dumbarton, and was being engined by 


sons daug’ 
the 3ist ult., at Key Hill Cemetery, Birmingham, 
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NOYES FROM THE UNITED STATES. 
Parapetpuia, May 27. 

THE scarcity of steel continues, and prices remain 
at the top notch for late deliveries, and at what are 
termed ‘‘fancy” or ‘‘ bonus” prices for early 
deliveries. There is no present prospect of any 
early change in this condition of things. Consump- 
tion in iron and steel is remarkably heavy, and 
consumers everywhere, while not as excited as a 
month or six weeks ago, owing to having very largely 
covered their summer requirements, are still solicitous 
enough to pick up opportunities for placiog orders 
wherever they are presented, provided prices are 
not too high. Basic pig is very active, sales of 
70,000 tons having been recorded within the past 
few days. Sales of Bessemer are light owing to 
the oversold condition of all producing capacity. 
A great deal is being mentioned in the iron 
press concerning the laying in of new capacity and the 
expansion of steel-making capacity, especially in 
Western Pennsylvania. This expansion includes mer- 
chant steel, the supply of which has been barely suffi- 
cient. The enlargement of agricultural activity and 
the broadening out of the hardware interests wherein 
merchant wen g is largely used, are creating require- 
ments for a larger supply, and this supply will be 
furnished within the next six months by the incomin 
of two or three plants of enormous capacity. Seve: 
lots of billets have come in from abroad, and ad- 
ditional lots are due next week and during July. 
Consumers here are looking to European sources more 
earnestly, but it is impossible to give very satisfactory 
information as to what can be depended upon. Bur 
iron is very active in all markets and in Eastern 
Pennsylvania owing to the coal strikes. The produc- 
tion both of bar iron and foundry and forge iron are 
likely to fall off during the summer. nsumere, 
especially small consumers, are ong | buying up io 
advance in anticipation of scarcity. There has been no 
lack of demand for plate or structural iron throughout 
the west, but in eastern markets the rene have 
declined, Cast-iron pipe has advanced from 1 to 2 dols. 
per ton all over the ene i and capacity is so far 
oversold that a further advance is probable. The 
sheet-iron market has a decidedly stronger tone owing 
to heavy construction requirements into which sheet 
enters. Railroad material and track supplies are 
very active in demand because of the vigorous 
prosecution of track construction in all sections of 
the country. Old material of all kinds is very active, 
especially throughout Western mills ; and trainloads 
of — have recently been shipped to meet urgent 
demands. A great deal of machinery and equipment 
is going into what the Americans call the scrap heap, 
and new equipments are coming in. All iron and steel 
plants are putting in the highest possible mechanical 
appliances. Indications point to advancing rather 
than to steady prices. The next step taken will be the 
wy > of orders for finished material for 1903 delivery. 

o far only rails have been bought, but before mid- 
summer it is probable that heavy requirements for bar, 
plates, shapes, and some other lines will be con- 
tracted for. 





GeRMAN Sutpsuitpinc.— The Vulcan Shipbuilding 
Com ~< Stettin, is about to establish a shipyard on 
the Elbe below Hamburg. The company pro to build 
steamers of the largest class in its new yard. Ib will, at 
the same time, continue its operations at Stettin. 





CaTALoGuEs.—We have received from Messrs. D. An- 
derson and Son, Limited, of the Logan Felt Works, Bel- 
fast, a pamphlet showing a large number of factory roofs 
erected by them for different important firms. 
Anderson make a roof covered with felt, and pronered 
on wooden lattice girders, and they claim that for all but 
the smallest spans their system is cheaper than any other, 
and that great durability and a low cost of maintenance are 
obtained.—Messrs. J. H. Williams and Co., of Brooklyn, 
have added to their list of drop-forginge, blanks for calliper 
gan s. These blanks are supplied in several patterns read 
or ing, and can be either ia mild or in tool steel. 
—We have received from Baker’s Patent Appliances 
Company, Limited, of Melrose-street Works, Scar- 
borough, a catalogue containing a detailed description 
of their oil-separator for removing oil and grease from 
exhaust steam. The standard —_ listed range in capa- 
city from one capable of troa 60 lb. of steam per 
hour up to one intended to pass 150,000 Ib. of steam per 
hour.—We have received from Messrs. Kearney and 
Trecker, Milwaukee, Wis., U.3.A., a catalogue describing 
their Milwaukee milling machine, which is made in both 
the Universal and the plain patterns. A useful note is 

iven in the catalogue as to cutters most likely to be 

rst needed after setting up a milling machine.—A simple 
but powerful device for straining wire i. soe 
bn Poe nap esy Riis | og hag i ag ina 
small onieem Se i by Messrs. Ironside, Son, and 
Co., 1, Gi Buildings, on. The appliance in 
question is known as Page’s lever strainer, and consists 
polabeterehanges. fs attached to itat oneend. These 
grippers are y bent and notched plates, and — 
in grip automatically on tension appli 

the lever. The No. 2 strainer, which weighs 4? Ti 
will exert a pull equal to 1 ton.—We have received from 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
- (Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 
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effect” evaporator to the next, being sent through one of 
the sand filters in question. In this way the troublesome 
incrustation often met with in the evaporator is avoided. 





Mr. George Stade, Berlin, C. 2, a catalogue describ- 
el reer coe poy omy Fhe to sugar-refining, 








the juice, as it passes from one section, of the “ tri 
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FRICTION CLUTCH. 


CONSTRUCTED BY,{MESSRS. DOUGLAS FRASER AND SONS, ENGINEERS, ARBROATH. 
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WE illustrate on this page a friction clutch now | pawis are out of gear. When the handle is moved to 
py mgs: on the market ny ers. Douglas Fraser | the right of the centre line, one of the pawls will fall 
and Sons, of the Westburn Foundry, Arbroath. A |.out of gear, and the other one acts on the ratchet 
pulley fitted with the clutch is shown above, as| wheel to put the clutch into gear with successive 
well as the shifting fork to throw it in and out) strokes of the handle. If the handle is reciprocated 
of '; whilst in Figs. 1 to 4 the details of the/|to the left of the centre line, the reverse action will 
mechanism are represented. The novel and main | take place in releasing the clutch. The ratchet wheel 
feature of this clutch consists in the application of a | is fixed to a screwed spindle, which, in its turn, is 
double-acting ratchet, which can be operated, when | attached by a jointed connection to one end of a strong 
the shafting is in motion, by the usual stationary | steel band carrying wooden friction blocks on its outer 
handle, either to eet the clutch into gear or for its | surface, as shown in Fig. 1. The other end of this 
release. This handle acts by the usual fork upon the| band is jointed to a nut travelling on the screw. 
sliding sleeve, which, through the connecting-rod, 
operates the ratchet pawls, as indicated in Fig. 2. 

hen the handle is in the centre position, both the 





When the clutch is out of gear the wooden blocks are 
withdrawn, so that the steel band bears on the central 
clutch-block. This block is turned up accurately as 













































well as the wooden friction blocks, so that when in 
place little clearance is required between the friction 
surfaces and the outer shell, and they run quite clear 
when out of gear. 

The friction surfaces, it will be seen, are relatively 
large, and equally effective at all points of the circum- 
ference. Delicate adjustment of the wooden blocks is 
not required, as the steel band can be extended within 
wide limits by repeated strokes of the handle. Wear 
and tear of the wooden blocks is, therefore, provided 
for under ordinary circumstances, and after lengthened 
use they can be replaced at little cost, There is no 
shock in putting into and out of gear. When the 
handle is in the centre position, the clutch is locked by 
both pawls being in gear with the ratchet wheel, and 
there is no strain on the setting handle and sleeve. 
Any lubricant which may be applied to the frictional 
surfaces is retained by the sides of the outer casing. 





INDUSTRIAL NOTES. 

THE forty-second annual report of the Amalgamated 
Society of Carpenters and Joiners is a record of one 
of the best of British trade unions. Founded in 1860, 
or ten years later than the Amalgamated Society 
of Engineers, it soon came to the front in labour move- 
ments, under the direction and management of Mr. 
Robert Applegarth, then the general secretary, as one 
of the most progressive and flourishing of a!l the unions 
which combined provident benefits with those for 
the protection of the trade interests of the members. 
He it was who shattered the notion of secret societies 
in connection with trade unions, for he introduced the 
practice of sending all its reports to the newspaper 
press. 

Last year was. an eventful one in the society’s his- 
tory. After along spell of good trade, with only a 
small proportion of unemployed, and the gain of many 
advantages, such as increase of wages, shorter hours, 
and better conditions of employment under new work- 
ing rules, there came slackness in trade, a larger pro- 
portion of unemployed, attempted reductions in wages, 
and labour disputes. The average number of unem- 
ployed members during 1901 was about 2000 per week 
throughout the year. In January there were over 2000; 
the lowest was 1400 in September, but in December, as 
shown in the January report of this year, there were 
3239 on the unemployed list. The heavy expenditure 
by out-of-work benefits, and by resistance to reduc- 
tions in wages, in addition to all other benefits, led to 
a decrease of over 22,0001. in the capital of the union, 
a larger decrease than it has had to face for very many 
years. Besides the increased cost of benefits there were 
other heavy calls. 

During 1901 the union opened 23 new branches, but 
seven were closed ; the net gain was 15 new branches, 
The total number on January 1 was 816: In the 
United Kingdom, 711; in the United States, 46; 
Canada, 8; New Zealand, 12; Australia, 30; South 





Africa, 9. The number of new members was 9568 ; 
the losses by deaths and exclusions reduced the net 





SITS SA: EL 














758 


ENGINEERING. 





[June 6, 1902. 





gain to 2006; the aggregate number of members on 
the first day of this year was 67,018. The net increase 
of new members was less than in any of the preceding 
thirteen years; but considering the stress and strain 
of 1901, it was satisfactory. 

The total income for the year was 163,938/.—an 
increase over 1900 of 5446/. Of the total amount, 
153,894/. 10s. represent contributions, levies, and fines; 
entrance fees, &c., brought in 4527/. 8s. 4d.; interest— 
bank and investments—4329/. 17s. 2d.; sale of reports, 
&c., 873/. 18s.; the remainder were items under five 
separate heads. 

The aggregate expenditure amounted to 186,362/. 2s. 
Of that total, unemployed benefit cost 44,107/. 4s. 11d.; 
sending members to situations, 404/. 2s. 8d.; sick 
benefit amounted to 36,995/. 7s.; superannuation 
benefit, 21,350/.; accident benefit, 4185/.; funerals, 
6957/. lls. 3d.; medical certificates, 994/. 163. 5d.; 
grants and loans, 7760/. 3s. 3d.; tool benefit, 46941. 
16s. 4d.; total, 127,451/. 1s. 10d. This amount was 
spent in provident benefits. 

The amount spent in labour disputes was 34,1510. 
ls. 81., while the trade management expenses 
amounted to 3286/. 17s. Considering that the number 
of disputes was large, covering a wide area, man 
districts being affected, the aggregate spent in defend- 
ing the ‘‘ privileges” gained was not enormous. Most 
of the disputes were in defence, not in aggressive 
action. But, of course, when the labour market is 
going down, there is always more or less friction, for 
men do not like to give up what has been won. 

In a trade union with 816 branches in all parts of 
the world, and also with a central office in Manchester 
and district offices in the United States, in Australia, 
Canada, and South Africa, the cost of management is 
necessatily heavy. Here are some of the items: 
General and branch secretaries’ salaries at home and 
abroad, 4013/. 4s. 1d.; treasurers, 1694/. 10s. 8d.; sick 
stewards, 1359/. 3s. 8d.; other branch officers and 
committees, 2454/. 103. 9d.; executive council meetings, 
2301. 163. 1d.; American district council meetings, 
501. 7s. 9d.; Australasian district council rng a 
24/. 7s. 10d.; delegations, 661/, 17s. 9d.; auditing the 
accounts cost 803/. 15s. 5d., but there were also a 
series of special audits costing 1224/. 0s. 8d. ; banking 
expenses amounted to 487/. 93. 1d.; a general council 
meeting cost 326/. 19s.; and summoned meetings, 
4431. 4s, 6d. The above items amount to a consider- 
able sum ; but in a society self-governed in all respects, 
in which all the members have to be consulted upon 
every matter of interest, they are not exorbitant. 

Rent, taxes, fuel, light, cleaning, and repairs cost 
2607/. 16s. 8d.; printing and stationery, 2969/. 93. 10d.; 
but of this 962/. 8s. 6d. was returned as income on 
sale of reports, &c., and for advertising. Postages 
and parcels cost 1188/. 14s. 8d.; money orders, 
54/1. 83.9d.; telegrams, 9/.8s.2d.; insurance, 3/. 163. 6d.; 
delegations to Trade Union Congress, grant to the 
Parliamentary Committee and fees, cost 117/. 9s. 6d.; 
paid to the Federation of Trades, 15/.; law expenses 
amounted to 403/. 193. 8d. The remainder of the 
expenditure consists of a number of small items of no 
special interest. 

The balance in hand and property values amounted 
to 181,665/. lls. 1ld.; but the total worth of all assets 
was 188,019/.11s.1ld. Of that amount, 79,342/. 16s, 4d. 
were in permanent investments as a reserve fund for 
superannuation and other specific provident benefits, 
This feature in some of the better class of unions is 
commendable, as it affords some small degree of 
assurance to aged members. 

There are some passages in the report which are of 
interest beyond the confines of the society, especially 
the paragraphs which refer to ‘local freedom” in 
matters of labour disputes. It is pointed out that the 
union as a whole is involved whenever a strike is 
decided upon and resorted to, and therefore the local 
branch ought not to have the power to finally decide 
upon the issue. If the executive of a union were at 
all times the fioal arbiter, strikes would be fewer ; 
— fewer still if a general vote of all the mem- 

rs were taken. Often personal irritation is a great 
factor in local disputes ; remove the personal feeling, 
or water it with the cooler judgment of persons not 
specially concerned, and the chances are that nego- 
tiations would end in peace. It is contended that the 
union should not be committed to unlimited liabilities 
without general consent ; and it is urged that some 
form of joint committee might be instituted, consisting 
of representatives of both sides, employer and em- 
ployed, to whom questions might be referred. 

A area is made to relax the rule as to earnin 
the full rate of wages in cases of men who from old 
age or illness are not able to command the full rate. 
This relaxation would enable some to continue at 
work instead of being on the funds. The embarkation 
of the union members in co-operative production is 
defended. Reference is also made to the antagonism of 
the United Brotherhood of Carpenters and Joiners in 
America towards the members of the Amalgamation. 
It is suggested that the constitution of the union 
might be broadened so as to be more on lel lines 


with that of the American Brotherhood, for trade 





urposes only. After its forty-two years of work, the 
Binion of Carpenters and Joiners stands in the front 
rank of the great trade unions, in which provident 
benefits and trade purposes go hand-in-hand to the 
advantage of those concerned. 





Coal is so important a factor in social and industrial 
life that anything likely to affect its supply and price 
is of public interest. The Federation districts are now 
governed by a Coal Conciliation Board, in which the 
sliding scale is not recognised, except where such had 
been in force formerly, and where no decision has been 
taken to reverse the policy. Where the scale is in 
force reductions in wages have taken place under it. 
Recently the employers’ representatives on the Conci- 
liation Board proposed a reduction of 10 per cent. in 
wages—5 per cent. in the current month, the other 5 per 
cent. in August next. The proposal was carried, 
subject to the assent of the miners in the several 
districts. The matter was referred to them, and 
although in several districts there was no strong 
opposition, the voting was adverse to the reduction. 
The adjourned meeting to hear the report was held 
at the Westminster Palace Hotel on Thursday in last 
week (May 29), when it was reported that a majority 
of the miners was against the proposal. The board 
thereupon discussed the question, and on its being put 
to the vote, there was equal voting, the mine owners 
voting for, the miners’ delegates against the reduc. 
tion. The form of the resolution was altered to taking 
off the two last advances of 5 per cent. each at the first 
making-up day in July. As the meeting was evenly 
divided, the matter was referred to Lord James of 
Hereford, chairman of the board. His lordship was 
asked to fix a date for presiding at a meeting of the 
board within 21 days from date. It is hardly pro- 
bable that any sto e of the mines will take place, 
but whether the full terms of the employers will be 
awarded remains to be seen. If the full demand be 
conceded, the rates of wages will still be 50 per cent. 
above the standard. The margin is certainly a very 
wide one ; why so wide, it is difficult to imagine. 
But as both sides have agreed upon the basis, the de- 
cision will be in respect of it as the standard. 





The iron trades in the Wolverhampton district were 
in an unsettled state during last week, owing to the 
uncertainty of the negotiations then pending for 
ending the war in South Africa. Negotiations which 
had seemed likely to develop into Teavy contracts 
for the supply of bars, hoops, fencing, and railway 
material for the Cape and the Transvaal, were tem- 
porarily suspended. There was also lessened pro- 
duction of common and galvanised sheets, the prices 
of which receded from 2s. 6d. to 5s. per ton. The 
list firms maintained their basis rates for marked 
bars, but new orders were for limited quantities, while 
producers of common unmarked iron find it difficult to 
command the quoted rates, Black sheets were in poor 
demand, and galvanised corrugated sheets were on 
slow sale. Gas-strip, hoop and rod iron were less 
in request than proviouaty: Steel was in fairly 
active demand, but only at late rates, The an- 
nouncement of peace produced an improvement, but 
no sudden change is as yet observable ia the condition 
of the engineering and allied trades. Most of the chief 
branches are well employed, and some eyed to-be full 
of work for some time to come. The only serious com- 
plaint of bad trade comes from the ironmoulders ; but 
if the other trades continue good, the latter cannot lag 
far behind, as moulding forms an important branch of 
nearly all the other engineering branches. In the 
hardware industries there is greater variation in 
activity, but in most of the chief of these the reports 
are, from a labour point of view, that the workers are 
moderately employed. The term ‘* moderate ” in this 
connection means fairly well ares: for the term 
is sometimes used in districts where none are out of 
work in the branch or branches providing the re- 
ports or returns. In a few branches there is slack- 
ness, but not to any serious extent up to the present 
time, 





The position of the iron trades in the Birmingham 
district was reported to be improving at the close of 
last week, the prospects of an early conclusion of 
peace having the effect of imparting confidence. The 
consequence was that orders were coming in more 
freely and in greater weight. Business in best bara 
was reported to be quiet, while unmarked bars were in 
slow demand, at low rates, with small margin of profit. 
Some good Admiralty orders for best bara and plates 
have been placed. Galvanisers were less busy, but 
there was no change in quotations. Steel was in 
more active demand, the competition of American 
and German makers having, it is reported, broken 
down. In the engineering and allied industries there 
has been little p arniy Electrical engineers, iron- 
founders, smiths, and strikers report trade as good ; 
the other engineering sections, pattern-makers and 
machine-tool makers, as moderate ; with cycle-makers 
it was good, with motor-makers fair. In the numerous 
other iron, steel, and metal-usiug trades the state of 





employment has been good, fair, or moderate generally; 
in two or three branches quiet ; only one bad. Peace 
will give a fillip to most, if not to all, those industries, 





The accountant’s atcertainment of the production 
and average prices of manufactured iron in connection 
with the North of England Conciliation Board shows 
a total production of 13,897 tons, the average selling 
price being 6/. 3s. 9d. per ton. The return shows that 
prices have again declined, and were stated still to be 
on the downward grade. Under the scale there is no 
further reduction in wages, since the previous one of 
24 per cent. The total reductions in wages during 
the last 18 months have reached 20 per cent , but as 
the aggregate advance in the more prosperous period 
was 30 per cent., the men’s earnings are still 10 per 
cent. to the good. 





The position of the engineering industries through- 
out Lancashire remains practically unchanged. There 
seems to be no lack of new work in the electrical 
branches of engineering, locomotive building, and the 
structural branches, and for special types of machine 
tools new orders are bcoked. In the other sections 
new work booked is only of moderate weight. There 
is really no general depression, but some establish- 
ments are getting rather shortof work. In the textile- 
machine-making branches some improvement is _re- 
ported here and there, but the general condition of 
trade in those branches is far from satisfactory. The 
iron and steel trades have manifested a healthier tone. 
Pig-iron makers are, as a rule, so well sold that, with 
production so limited as it now is, they have little that 
can be offered for early delivery. Finished iron pro- 
ducers are fully engaged, orders on hand being sufficient 
in many instances for three months ahead, while a fair 
weight of new business is coming forward. The steel 
trade is well employed, structural sections being most 
in demand. Some advance in rates is thought to be 
probable. On the whole, the outlook is better, if it 
cannot be said to be satisfactory. 





The position of the tinplate trade has been so good 
recently that questions of wages have again arisen. 
Negotiations have been going on, but up to the pre- 
sent, it appears, no satisfactory arrangement has been 
made, 





At a meeting of the Sliding Scale Joint Committee 
for South Wales and Monmouthshire, held at Cardiff on 
Saturday last, a further reduction in wages of 5 per 
cent. was declared. This will leave them at 48} per 
cent. above the basis of 1879, the reductions of the last’ 
18 months being considerable. 





Although very little appears in British newspapers 
about the American coal strike, it seems to be in 
progress. All efforts at conciliation so far have failed, 
in spite of the fact that the mining industries are well 
represented on the council of the imposing National 
Board, recently inaugurated. The strike is of such 
dimensions that it has caused serious inconvenience to 
the iron industries. Other large industries are also short 
of fuel. It is said that strong pressure has been brought 
to bear upon the mineowners by commercial and 
trading men to make concessions, but up to the close 
of last week they refused to yield. Indeed, both 
operators and miners seem to have made up their 
minds to a severe trial of strength. So far all seems 
to have gone on quietly. It is expected that the engi- 
neers, firemen, pumpmen, and other will also come 
out, in which case a more angry feeling may be pro- 
voked. If the strike gces on, the new Conciliation 
Board will have had a check, and a most unfortunate 
one ; but one failure need not dishearten its promoters. 


British trade’ unionists were busy last week with 
conferences on the Education Bill and the Corn Tax. 
On the latter a deputation waited upon the Chancellor 
of the Exchequer, who received them kindly and 
promised to consider their views. The conference 
rejected the proposal to go in a body to the House, 
though sad § with vehemence by the proposer. As 
regards the Education Bill, there is no more uni- 
formity of opinion in the ranks of trade unionists than 
there is elsewhere. But as it is intended to attack 
seats right and left at the next General Election, the 
more active labour leaders know that they must keep 
well to the front, or the constituencies will not even 
remember their names, much less their work. 





The Northumberland Miners’ Association reports 
that only two of its members are on the out-of-work 
relief fund, so prosperous has been the coal-mining in 
its districts. The Association has voted 100/. to the 
sufferers in the disaster in the West Indies—a very com- 
mendable vote indeed. 





The ironmoulders at Messrs. Robey and Co., engi- 
neers, Lincoln, are on strike against a reduction of 2s. 
per week in wages. Other complications have, it is 
said, arisen, and the Lincoln Trades Council have 
decided that the men on strike deserve general support. 
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The Factory Inspector’s report states that the total 
number of factories on the register is 97,845, and of 
workshops 143,065. These totals include laundries, 
but not men’s workshops, docks, or warehouses, The 
total number of fatal accidents reported was 1035; 
non-fatal, 82,72€ ; aggregate, 83,760. It is stated 
that continued improvements are introduced in 
methods of fencing; and the application of other pro- 
vective appliances. It is complained that the work- 
people often reject or misuse the guards, &c., provided 
for their safety ; but employers also fail sometimes in 
their duty in this respect, 





SOME NOTES ON POLYPHASE 
MACHINERY.* 
By A. C. Exoratt. 


In the present paper the author presents some notest 
bearing on the construction and operation of polyphase 
machinery of standard types, a discussion of the latest 
developments in this branch of electrical engineering, such 
as the compounding of generators and the question of 
asynchronous generators, and other special machines, 
being reserved for future treatment. At the same 
time, an endeav.ur ha3 been made to render the paper 
interesting by giving full constructional details of certain 
modern plant of standard design with which the author 
is acquainted. 


STANDARD POLYPHASE GENERATORS { 

The experience gained in the construction and working 
of large polyphase generators during the last ten years 
has conclusively shown that for all heavy work the re- 
volving field type of generator is by far the most suitable. 
Thus this type has been standardised by all the leading 
tirms building large slow-speed generators, and it may be 
said to meet all the requirements of modern practice. 
The great advantge of having the high-pressure armature 
windings in the stationary part, where they can be easily 
and effectively insulated, and which avoids the necessity 
of collecting high-pressure current from slip-rings, is the 
principal reason for this preference, but another great ad- 
vantage of the type is that the flywheel effect necessary 
for the engine is more easily arranged for in the rim of 
the revolving magnet wheel (supposing a separate fly- 
wheel is not used) than is the case with a rotating arma- 
ture consisting of a spider a a heavy laminated 
core. The mechanical nature of this magnet wheel per- 
mits of high peripheral — being employed, thus 
reducing the weight required for a given flywheel effect. 

Modern practice requires that all the field poles should 
be wound ; alternately wound poles present several dis- 
advantages from the point of view of magnetic leakage 
and distribution of the pole flux, while the use of a single 


central exciting coil (either stationary or rotating) is 
quite out of the question. 


This construction was tried 
in the early days, notabl 


at Lauffen, but was soon 
abandoned on account of the excessive drop of the ma- 
chines on inductive loads, due principally to the enormous 
magnetic leakage of their field systems. 

The failure of the Lauffen type of generator led to the 
development of the inductor generator, which has also 
proved quite unsuccessful—at any rate as far as large 
slow-speed generators for power work are concerned. For 
high-s machines of moderate siz, operating on non- 
inductive loads, the inherent defects of inductor gene- 
rators are not so apparent, and in the past such machines, 
operating under these conditions, have met with a certain 
measure of success. But the weight of generators of this 
type becomes altogether excessive for the case of large 
slow-speed machines having to work upon inductive 
loads, and even then, they are far less satisfactory than 
machines of the revolving field class. This is on account 
of the very harmful effects of magnetic leakage in in- 
ductor generators, and also because of the special features 
of design peculiar to this type of generator, such as half 
the armature copper remaining inactive, and the large 
flax densities used in the air-gap and armature core. 

As the inherent defects of inductor generators become 
less apparent at high speeds, such machines can be made 
& commercial success under favourable conditions with re- 
gard to this. Thus, for use with steam turbines inductor 
generators could be successfully employed. In this case, 
owing to the exceptionally high speed of rotation, the 
number of poles will be small (for standard frequencies), 
and hence the pitch of the poles can be made large, result- 
ing in small magnetic leakage ; for the same reason the 
number of armature turns will be small and the pressure- 
drop on inductive loads can be kept within proper limite. 
Again, from the mechanical point of view, inductor gene. 
rators offer several advantages in connection with steam 
turbine work: there are no sliding contacts whatever, 
and the peripheral speed of the inductor (which can be 





* Paper read before the Manchester Section of the In- 
stitution of Electrical ineers. : 

+ The authorhas avoided detailed reference to those points 
connected with the subject which have been comparatively 
recently discussed by him elsewhere See Howard Lec- 
tures, 1901 (Society of Arts Reprint, and ENGINEERING, 
vol. Ixxi., pages 579, 614, 644, and 678), and Journal of the 
Institute of Electrical Engineers, Part 150, Vol. xxx., 1901, 
and ENGINEERING, vol. Ixxi., es 387 and 403. 

t Mr. Alexander Rothert recently collected to- 
gether the data relative to the construction and perform- 
ance of all the large polyphase generators exhibited at 
the Paris Exhibition, 1900, which are of considerable 
interest. The data in question are accompanied by criti- 
cisms on the individual machines, and by some valuable 
notes and conclusions. See L’Eclairage Electrique for 


perfectly balanced) can be made as high as that of the 
turbine wheel, if desired. In the author’s opinion it 
is only in conjunction with steam turbines that the 
inductor generator can be used with g results— 
perhaps better than those obtainable with other types 
of generator—and it is somewhat surprising that this type 
of generator has not yet been tried by steam - turbine 
builders. Naturally, great care must be taken with the 
design ; magnetic leakage must be reduced to a minimum, 
not only inside the generator itself, but also outside, to 
the turbine parts, &c. The shafts must be exceptionally 
stiff, and the bearings specially long, in order to prevent 
the possibility of trouble from vibration owing to unequal 
air gaps traversed by the large magnetic fluxes which are 
a necessity for the type. 

‘With these preliminary remarks, some points connected 
with the construction of agg § gps generators of the 
rotating field type will now considered, large slow- 
speed flywheel type machines heing more particularly 
in mind. 

CONSTRUCTION OF THE FIELD System. 


Both in this country and on the Continent the field 
systems of modern types of alternating-current generators 
are, as & rule, so arranged that they also provide the 
flywheel effect necessary for the driving engine. In the 
States, however, the standard practice* is to provide a 
separate flywheel alongside the magnet wheel, which may 
or may not be bolted to the latter. The principal advan- 
tages of the flywheel generator are that the design is very 
compact (a point of some importance when the machine 
is placed between the cranks of a two-crank engine), the 
shaft and bearings can be made lighter, the ventilation is 
more than sufficient, while from the xsthetic point of 
view nothing better could be desired. At the same time, 
this type of machine has its disadvantages, especially for 
very large 25-cycle generators. 

With all very large generators (2000 kilowatts and 
upwards) the question of the dimensions of the shaft 
becomes of great importance, as is easily seen when ib is 
considered that the diameter of the generator shaft of a 
5000 horss-power three-crank engine in the hub will be of 
the order of 32 in. for a 90 ton wheel. In order to keep 
down the size of these shafts to manageable dimensions, 
it becomes necessary to reduce as much as possible the 
weight to be carried—that is, to operate the magnet 
wheels at very high peripheral speeds, say 6000 ft. to 
7000 ft. per minute, and to reduce the length between 
bearings to a minimum, because, for a given diameter of 
shaft and given weight of magnet wheel, the deflection of 
the shaft is approximately proportional to the cube of the 
distance between the centres of the bearings carrying it. 
Thus, at speeds of the order of 75—85 revolutions per 
minute, the flywheel generators become small in width 
and very large in diameter—invariably larger than is 
necessary in order to obtain the best electrical results. 
For the lengths of the iron and copper paths become 
too great, and the weights of these materials consequently 
increase, if a given efficiency is required ; this is most 
noticeable in 25-cycle generators, where the magnet wheel 
carries comparatively few field poles. But of greater 
importance are other considerations that are a direct 
consequence of the generator being designed from the 
fiywheel, rather than from the electrical point of view, 
On the one hand it is not such an easy matter to design 
the stationary armature with the necessary stiffness, and 
this stiffness can in any case only be attained at a certain 
cost, as the weight of idle material in the armature may 
become considerable, or special stiffening arrangements 
may be required. Oa the other hand, the cost of the 
machine increases considerably with the diameter, on 
account of the increased expenses in tooling and erecting 
it, and in transporting it, to say nothing of the fact that 
such machines cannot belong to a standard series, on 
account of the varying requirements with regard to fly- 
wheel effect, and hence new drawings and patterns are 
uired for nearly every case. 
he question of the desiga of the armature casing, in 
order to get the necessary rigidity, will be referred to in 
the next section of this paper; but from what has been 
said it will be seen that it by no means follows that the 
flywheel type of generator (which must often be a com- 
promise between conflicting electrical and mechanical 
considerations) is the best possible type for all classes of 
work, requiring widely different frequencies. Asa rule, 
for large 25-cycle generators, the best arrangement from 
all points of view is that in which a separate flywheel is 
employed, so that the generator can be designed for the 
best results, quite apart from the requirements of the 
prime mover. On the other hand, for 50-cycle generators, 
owing to the much larger space required for the poles, 
and also owing to considerations of magnetic leakage, 
the natural diameter of the magnet wheel will approxi- 
mate to that of the flywheel necessary, so that the two 
functions can be combined, and a a generator can 
be employed with very good results. Between these 
limits of frequency each case must be decided upon its 
own merits; but it may be remarked that when the prime 
mover is a gas engine, the use of a separate flywheel 
becomes a necessity, as it is difficult to imagine a single 
case in which the whole of the necessary flywheel effect 
could be profitably put into the magnet wheel. 

When a separate flywheel is employed, it is generally 
preferable to bolt its hub to that of the generator ; a con- 
nection between the arms is not advisable, But as the 
short-circuit current of a modern polyphase generator will 
not be greater than about three times the full-load current, 
and as this short-circuit current will have quite a low 
power factor, such a point as this has not the importance 


* Compare the American installations in this country 
—for instance, Glasgow, Central London Railway, 
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Middlesbrough, &c, 


it has in direct-current work, where the effects of a short 
circuit are far more serious. 

With regard to the construction of the magnet wheels 
of flywheel generators of large siz2, which, as already 
seen, operate ab very high peripheral speeds, it is clear 
that these must be of steel throughout. Experience 
shows that the working peripheral speed of a double- 
armed cast-iron wheel is limited to about 5000 ft. per 
minute, while that of a similar cast-steel wheel will be 
about 7000 ft. per minute ; if, however, the magned wheel 
is of the built-up type, the poles and yokes being of steel 
(either solid or laminated), dovetailed into a cast-steel 
rim carried and supported by rolled steel plates instead 
of arms, this value may be exceeded. With such a con- 
struction—which is, however, a most expensive one—a 
——— speed of 8000 ft. per minute can be safely 
employed. 

he above remarks are applicable to the standard 
arrangement of polyphase generators, in which the 
stationary armature is external to the magnet wheel; 
under these circumstances the latter is subjected both to 
mechanical and magnetic stresses, the former being by 
far the more important. Figs. 1 and 2 on our two-page 
plate show, however, a design in which the magnetic pull 
works against the centrifugal forces ; it is a characteristic 
construction due to Mr. Charles Brown, which has been 
used by him with considerable success in several installa- 
tions, notably at Cairo. In addition to diminishing the 
mechanical stresses on the magnet wheel, this construc- 
tion other advantages. For a given flywheel 
effect the weight of metal in the rim of the magnet wheel 
is reduced to a minimum, as this weight is concentrated 
on the greatest diameter of the generator, thus reducing 
the diameter of the generator as a whole, so that the 
quality of the electrical design need not be sacrificed to 
the mechanical requirements. The stationary internal 
armature can be designed simply from the point of view 
of what is best from the electrical and magnetic points of 
view, and, consequently, the objection to the flywheel 
type of generator, already noticed above, nearly or entirely 
disappears. The principal data of the generator shown 
in Figs. 1 and 2 can be obtained from the drawing and 
from the schedule below : 

Scuepute I, 


External Revolving Field Three-Phase Flywheel Generator 
of 350 Kilowatts. 


Output (cos? = 1) 350 kilowatts 


Terminal pressure 190 volts 
Current per phase : 1060 amperes 
Revolutions per minute... 92.5 
Frequency ... i aie 40 cycles 
Number of magnet poles 52 
Peripheral speed of magnet 

wheel in feet per minute at 

the polar bore ... ae <ee 3440 
Peripheral speed of magnet 

wheel in feet per minute at 

the external periphery 4550 
Diameter of polar bore ... 142.12 in, 

“a armature ... was 141.73 ,, 

Air-gap length (iron to iron) ... 0.197 ,, 
Gross width of armature core ... ee 
Net width of armature core (10 

per cent. paper) aia eee 
Depth of armature core... ii |. ae 
Total number of armature holes 156 
Diameter of these (circular) holes 1.8 in, 
Number of bars per hole 1 
Nature of armature connection Star 
Diameter of the pole cores 5.15 in. 


Dimensions of the (solid) pole 
shoes - 


We aE: 11 in. a in, 
Number of turns per pole core... 


Nature of field winding... Copper strip on 
ge in two 
parallel circuits 
Resistance (cold) of field winding 0.95 ohm 
Field current at no load me 65 amperes 
Field current at full load (cos 
@=1) ... Ae es ei y « aeaare 
Field current at full load (cos 
¢ = 0.85)... Ss sd eS eae 
Field current on short circuit 
with 1200 amperes... wis ‘a 


The disadvantages of this type of generator are nob 
serious; they are, firstly, it is nob altogether an easy 
matter to geb at the armature coils for cleaning and 
repairs ; and, secondly, such a machine demands a good 
deal of experience of a special kind on the part of those 
designing and constructing it. With regard to the first 
_ the arrangement devised by Messrs. Brown, 

veri, and Co. consists in so arranging the armature that, 
after removing a few bolts, it can be barred round the 
central hub on which it is carried, which hub forms part 
of the heavy sole-plate ing the outer bearing, and, 
sgh 2 the exciter. In addition, half the armature can 

e moved el to the shaft towards the outer bearing, 
along a suitable slide. Thus, if it is required to get at the 
lower half of the armature, the bolts securing the arma- 
ture spider to the central hub are removed, and then the 
whole armature is barred round until the lower half is on 
top, the division line being horizontal. The bolts unitin 
the two halves are then removed, and the upper hal: 
drawn along the slide towards the outer bagesirs y means 
of a screw gear provided for the P ig se until it is quite 
clear of the magnet wheel. If the generator is between 
the engine cr (as in Fig. 1), the bearing nearest the 
armature takes the place of the outer bearing in this 
description. 

Returning now to usual constructions, consisting of 
a double-armed steel wheel carrying a crown of poles on 








its rim, the question of the field poles themselves may 
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next be touched upon. Opinions differ as to whether 
these should be laminated throughout, or solid through- 
out, or consist of solid cores and laminated shoes. 
Naturally this question is ey connected with 
the design of the armature, ause this determines the 
pole heating caused by variation in, and unequal distribu- 
tion of, the flax entering the armature core from the pole- 
shoes, and vice versd. If the windings of the armature 
are p) in holes, there being three or more holes per 
pole per phase, and if the air-gap is not too small, there 
is no doubt but that solid cast-steel poles can be used 
with the very best results, and such poles (solid cores and 





of these currents tends, on the one hand, to keep the | will not overhang the sides of the wheel, and can be 
angular velocity constant, and, on the other hand, causes | secured by means of the pole-shoes, which will be made 
the velocity changes to take place more gradually and to wider than the cores. It possesses the further advantage 
be of the same character simultaneously in the various —which in certain cases is a considerable one—thab it can 
generators in parallel, in this way limiting the swing. | be round or oval, thus saving copper and diminishing the 

But this effect, useful though it may be, should not be | magnetic leakage between adjacent poles. The sheet- 
allowed to stand in the way of the best electrical design | iron core is, of necessity, rectan in section, and hence 
for the generator in question, for the same result can “ not so good in these respects. Again, the windings for 
attained in other ways. As will be seen later, the arma- | rectangular pole-cores are not so easily carried out as those 
ture coils of large generators will be former wound in open | for round or oval cores, while, as the width of the core is 
or nearly open slots, and this construction most certainly | equal to the width of the shoe, the windings have to be 
calls for laminated pole-shoes. The point therefore arises, | secured by means of special metal cheeks, as already 
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solid shoes) can also be used under similar circumstances 
when the holes are just opened by means of a very narrow 
slit. A solid pole throughout presents the advantage 
for large slow-speed generators that the parallel running 
of these is undoubtedly assisted. The solid pole-shoes 
act to a certain extent as dampers—that is to say, when 
the magnet wheels of the rators running in parallel 
have a tendency to swing relatively to one another, which 
swinging will be accompanied by a synchronising current 
of greater or less amount, and which may develop into 
hunting, the swinging will be retarded and limited in 
amount, The momentary alterations in the angular 
wy, due to irregularities in the turning moment of 

6. 
tion of the? air-gap flux to 
currents are induced in the 


nes (however brought about), cause the distribu- 
, With the result that 
oli pole-shoes. The effect 


will it be better to laminate the poles throughout, or shall 


e 

ep pee as this must of necessity be 

mined from 4 

| Shoes alone _ to be laminated, such considerations pre- 
t the 

other hand, if t ‘ 

his own steel foundry, he will hesitate to get such com- | be dovetai 


te 
= 





indicated. On the other hand, such complete poles are, 
in general, shorter, because the depth of the pole-shoe 
will be less, the casting in of the latter requiring a certain 
amount of extra aaee ; consequently the magnetic 
leakage between the shoes themselves will be greater 
wiWhichover form of pole is employed, the cores should 
chever form o is employed, the 
LE, | te Sorc ceerste it ie Oe ie ot cies. 
les made outside, and will, as a rule, inate the | partly from m i ly _ magnetic - 
roughoub. 'siderations, The latter must not be lost sight of, because 
There is not a very great deal to choose between the | the pole-cores and shoes of modern generators are in- 


the shoes alone laminated ? 
deter- 
e pole- 


pole-cores be solid, and 
rom manufacturing considerations. tt ti 


y shall be cast into the pole-cores. On the 
manufacturer in question does not 


two constructions from the purely technical point of view. | variably worked at high flux densities, sipally in 
The steel pole-core will have a slightly higher permea- order to reduce the preseare<drop. F sry poles 
bility than the sheet-iron core, and wil 
from the a, 
magnet wheel, and of supporting 


When ron 
1 make a better job | are dovetailed into the rim, can be safely used at 
ints of view of attaching it to the rim of the | the same high values of peri usual with cast- 


e field coils, as these steel poles, The usual method of securing such poles to 
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the rim by means of ry: Aeon — —_ _ a 
heavy square rivet passing through the built-up pole, is 
ton ee Fig. 3 and 4, which also indicate the dove- 
tailing of the poles into the rim of the wheel. 

The usual method of casting the laminated pole-shoes 
into the steel cores is illustrated in Figs. 8 to 11, which give 
all the details and dimensions of the poles of the 3000-3500- 
et of which the general arrangement is 
illustra 








in Figs. 6and 7. The stampings for the pole- | 


In order to examine this point it becomes necessary 
to refer to two fundamental considerations, which must 
form a basis for any discussion of the parallel running of 
alternators—two points which are independent of all 
details of alternator construction. The two considera- 
tions in question are the turning moment of the prime 
mover and the frequency of the generator, and they are 
best considered together, because they are in reality inti- 
mately connected. 
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Fig. 18. 
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direct-current plants. When the prime mover is & 
reciprocating engine, in which, from the nature of things, 
the turning moment departs more or less from unifor- 
mity, the quality of the parallel running will depen 

entirely upon the extent of this departure, and upon the 
number of field poles of the generator, considered in rela- 
tion to the electrical constants of the latter ; that is to 
say, ib requires very much better engines (judged from 
the point of view of cyclic irregularity) to operate, for 
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Fic. 18. 600 Brake Horse-Power Buiast-Furnace Gas Enoine anp 450-Kinowatt THREE-PHAsE GENERATOR ; Burtt By Messrs. 


thoes, of the shape shown, are first built up to the correct 
dimensions and riveted together; the pole-core is then cast 
round them, the upper part of the core being extended as 
shown. this means an absolutely satisfactory job, 
very difficult to _ upon from the mechanical point 
of view, is attained. 

Auother method of attaching the laminated pole-shoes 
to the pole-cores is shown in igs. 16 and 17, which illus- 
trate, however, the pole of a large inductor generator. 
The idea of employing Babbitt metal in this manner is 
ingenious, but the method in question is certainly not so 
good as the one just described. 

With regard to the winding for the poles, this is nowa- 
days pi 7 carried out with copper strip, wound edge- 
wise, for all large machines. The advantages of this form 
of winding, which was firat used by Mr. Ferranti many 
years ago, are numerous. It is mechanically the best 
for resisting the effects of centrifugal force, it is not diffi- 
cult to apply, and its appearance is very good. At the 
same time, it is the most economical in copper, as both 
the winding depth and mean length of turn are relatively 
small, while the heat is readily conducted and radiated 
away. Full details of such a winding are given in Figs. 8 
to1l, already referred to; the individual layers are sepa- 
rated from one another by means of presspahn punchings 
0.02 in. thick, and the complete winding is pressed on 
the pole (the pressure being maintained by means of a 
steel plate, as shown), so that the pole and winding 
become virtually one solid mass. 

The height of the pole-cores must always be as shorb 
as possible, in order to minimise magnetic leakage be- 
tween adjacent poles; this height (that is, the length of 
the field bobbin) should be a compromise between leakage 
considerations on the one hand, and considerations of 
radiating surface and mean length of turn on the other. 

Assuming, then, that laminated pole-shoes are a re- 
quirement of good modern practice, ib is now advisable 
to come back to a point previously touched upon— 
namely, the function of the pole-shoes with regard to the 
parallel running of the generators, As already pointed 
out, there is no doubt but that the damping currents in 
solid pole-shoes exercise a beneficial effect in this respect, 
which effect practically disappears when the pole-shoes 
are laminated. The question therefore arises, Is this 
effect of sufficient importance in modern plants to make 


it worth the designer’s serious consideration, and, if so, 
how shall the effect be retained in the design, in spite of 
the laminated pole-sh 


oes ? 
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Fias. 16 anp 17. AtracHinc LAMINATED POLE- 
Preces to Cast-Steet Poie-Corsgs. 


Theoretically perfect parallel running of generators can 
only be attained when the turning moment of the prime 
movers is abeolutely uniform, or when the induced electro- 
motive force does not vary in a periodic manner. The 
former condition of affairs is practically attained with 





steam and water turbines, and the latter in the case of 





instance, slow-speed 100-cycle generators in parallel than 
50-cycle generators having similar armature constants 
and the same speed. The higher the frequency, the 
better must the engines be, and the lower the frequency, 
the larger the permissible ego irregularity may be, in 
order to attain a given result, under similar conditions, 
such as speed, &c. 

Consider, for instance, the case of a pair of steam gene- 
rators operated in parallel on a given load—the quality 
of the parallel running may be judged from the value of 
the synchronising current passing between them. The 
ideal condition of affairs is when the synchronising 
current is zero, and this case would correspond to the two 
(sinusoidal) waves of generator electromotive force coin- 
ciding absolutely with one another. With the two steam 
generators in question, which have a definite amount of 
speed irregularity in the revolution, the frequency of each 
generator will vary in the revolution—that is, the two 
electromotive-force waves will not coincide with one 
another ; but there will be a phase displacement between 
them, which is, of course, not a constant quantity, but 
varies over the revolution. Now, the synchronisin 
current passing between the two machines will depen 
upon the maximum amount of the phase displacement 
between the’ electromotive-force waves, and upon the 
armature reaction of the generators, which is practically 
fixed from other considerations, such as pressure-drop, 
&c.; the synchronising current is proportional to the sine 
of the angle of total phase displacement, and can be esti- 
mated when the short-circuit current curves of the gene- 
rators are known. So that if a certain maximum value of 
synchronising current is prescribed (for instance, 10 per 
cent. of the full-load current of either generator) ib 
becomes possible, knowing the constants of the generator, 
to find that angle of phase displacement which must nob 
be exceeded, in order thav the prescribed value of syn- 
chronising current may not be exceeded. This permissible 
angle of frotal) phase displacement will be of the order 
of 4 deg. to 6 a in most cases—that is, 2 deg. to 3 deg. 
per generator, the value ee yar upon the armature 
reaction of the generator and the nature of its load—i.e., 
whether synchronous or not. Clearly this phase dis- 
placement corresponds to definite mechanical dis 
ment of the magnet wheels from the position of absolute 
uniformity, and the amount of this mechanical displace- 
ment for a given phase displacement is given by the 
number of field poles. Remembering that a pole of one 
magnet wheel may be behind, and that of the other may 
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be ahead, by the amount of its maximum mechanical dis- 
placement, it is clear that this displacement - magnet 
wheel must be so limited, by the provision of a suitable 
flywheel effect (the amount of which is dependent upon 
the design of the engine), that it will not cause more 
than half the permissible (total) phase displacement 
(4 deg. to 6 deg.) when its effect is transferred to the 
generator itself. The connection between the mechanical 
displacement of the magnet wheels and the phase displace- 
ment of the electromotive-force waves is given by the 
number of pole-pairs on the magnet wheel; in a two- 
pole generator the angle of phase displacement would be 
equal to the angle of mechanical displacement, while in a 
ie ean having 2 p poles the angle of mechanical 

isplacement is equal to the angle of phase displacement 
divided by the number p—that is, by the number of 
pole-pairs. So that, in accordance with this reasoning, 
the cyclic irregularity of engines for operating alternators 
in parallel may be such that the mechanical displace- 
ment of the magnet wheel shall not cause a point on it 
to be ahead of, or behind, the point corresponding to 


absolute uniformity by an amount excseding 2tos deg. 
Pp 


As the number of pole-pairs is given by the frequency 
for a given speed, it is now clear that very much better 
speed regulation in the revolution is required with high- 
frequency generators—that is to say, the permissible cyclic 
irregularity of the engine becomes very much less. This 
means that a better engine with a greater flywheel effect 
is required for high-frequency work, and even then the 
tendency to hunt will be . 

A deduction that follows naturally from what has just 
been said is that for a given frequency a high engine 
2 is very favourable to good parallel running; for 
the number of pole-pairs decreases, thus —— a 
greater cyclic pe a agp Aor magnet wheels) for the 
same value of phase displacement; on the other hand, the 
turning moment of English high-s engines of the 
three-crank class is usually so good that it often happens 
that the flywheel effect of the dynamo-maker’s standard 
magnet wheel is sufficient to give.a smaller cyclic irregu- 
larity than would be permissible without the provision 
of any additional flywheel effect at all. High speed is 
er favourable for the operation of polyphase 
generators of all types, and (without exception) for all 
classes of work; quite apart from considerations of 

arallel running, such generators become electrically 
tter. 

Both the efficiency and regulation are better at high 
speeds, and, generally speaking, a better machine all 
round results, which can be sold at a lower price than 
the corresponding slow-speed machine. When these facts 
become better known in this country, it will be of interest 
to see whether the high-speed engine builders will study 
the question of large engine units, which are a feature of 
modern polyphase working, and develop very large high- 
speed engines, which will compete with the present slow- 
speed types on the question of steam economy—about 
the only point at which they are at a disadvaptage. The 
author ventures to think that the use of highly super- 
heated steam could do much in this direction, for the con- 
struction of high-speed engines should be favourable to 
this. As to the limit of speed as far as the generator is 
concerned, a speed of 150 to 200 revolutions per minute 
for a 4000-kilowatt machine (or more than double that of 
the corresponding slow-speed combination) would present 
no disadvantages from the constructional or operating 
points of view. 

Another point in connection with the parallel running 
of pe pene generators, which arises from what has been 
said above on the subject of phase displacement, is that 
of the armature reaction of the generators. Clearly this 
rust not be too high, as otherwise the generators will, 
on the one hand, lack sufficient synchronising power, 
which it is necessary for them to have, in order that they 
may operate in parallel with stability ; while, on the other 
hand, the pressure-drop on inductive loads would be ex- 
cessive. 

But as the armature reaction of a polyphase gene- 
rator is always evaluated from the pressure - drop 
point of view, this being, indeed, one of the starting 
points of the design, all modern generators have a syn- 
earns power far in excess of that necessary to 
insure stable parallel running. On the other hand, this 
must not be pushed too far; that is to say, the pressure- 
drop must not be too small, as, if it is, the parallel opera. 
tion of the generators is again likely to be unstable and 
would be, in any case, accompanied by large synchronis- 
ing currents. The only remedy for this will be to insert 
choking coils in the generator circuits, or to reduce still 
further the cyclic irregularity of the engines, or to carry 
out both these things. 

Large slow-speed polyphase generators should have a 
full-load pressure-drop at constant speed and excitation 
of 5 to 6 per cent. on a non-inductive load, and 16 to 18 
per cent. on an inductive load of per cent, power 
actor; better regulation than this is unnecessary and 
undesirable, if the generators have to operate in parallel. 

In the remarks made above on the parallel running of 
generators, it must be, of course, understood that only one 
side of the question has been dealt with, and in an ele- 
mentary manner—namely, that part bearing upon the 
design of the generator, and the amount of the cyclic 
irregularity and flywheel effect. Naturally, other 
points have to be carefully kept in view, of which the 
principal is the design of the engine governor, for upon 
this depends the proper division of the load between 
the generators, and the tendency to maintain hunting, 
and, sometimes, the tendency to eet it up. Such points 
as these are, however, outside the scope of the present 


r. 
practice large polyphase generators driven from slow- 





<r engines usually work with a cyclic irregularity* of 
about 1 in 300 for 50-cycle plants, and 1 in 200 for 25-cycle 
plants. In accordance with what has been said above, it 
is clear that from the parallel running point of view, the 
25-cycle plants will be operating relatively under the 
better conditions, when these values of cyclic irregularity 
are taken, and when the comparison is made on the same 
basis of speed. The reason for this is that the load on 
25-cycle generators invariably consists of rotary con- 
verters, which is a load very sensitive to variations in the 
turning moment of the prime mover. Fifty-cycle gene- 
rators are only employed for lighting and power work, or 
for the operation of sub-stations containing motor gene- 
rators ; when these latter are synchronous they are 
sensitive to variations in the turning moment; but as they 
are not in the balanced condition of rotary converters 
with regard to the load on the two sides, and for other 
reasons, they are not so liable to hunt as the latter class 
of machine. So that whereas a phase displacement of 
about 2 deg. per generator is the most that can be per- 
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Such a point as this must be settled in accordance with 
the views and experience of the individual constructor, 
knowing both the engine and the generator in question ; 
but nevertheless there are certain definite features to be 
kept in mind. If the effects of damping currents are 
made use of, it is clear that additional losses occur in the 
generator—the amount by which the generator efficiency 
is lowered will depend upon the extent of the part played 
by the damping currents in assisting parallel running. 
On the osher hand, so long as the evenness in the turning 
moment does not suffer (that is, as long as the cyclic 
irregularity does not increase) the lighter the magnet 
wheel the better, for the generator will be easier to syn- 


also | chronise, the engine will be more under the control of the 


governor (lessening the tendency to hunt) and the design 
of the generator itself will be more favourable, as already 
seen. —, if damping currents can be called into 
being, either in the pole-faces or in special dampers, they 
may be very useful when synchronising very large gene- 
rators, as they will correct for slight phase differences, and 
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mitted for rotary converter work, 3 deg. per generator is | 
quite permissible for the class of work for which 50-cycle | 
ee are usually designed, which amounts of phase 

isplacement correspond to certain definite values of 
cyclic irregularity, which can be readily calculated. 

The object of the large flywheel effects arranged for in 
the rotating magnet wheels is, then, to keep the cyclic 
irregularity within the permissible limits, and as one of 
the effects of damping currents is to tend to diminish the 
cyclic irregularity, it is evident that the flywheel effect 
arranged for in the magnet wheel may smaller if | 
damping currents are permitted. Thus the point to be | 
settled is, Shall the cyclic irregularity be limited to the | 
permissible amount by means of the flywheel effect of the | 
magnet wheel alone, or shall a lighter magnet wheel be | 
employed, and damping currents be arranged for? In | 
the former case, laminated pole-shoes can be used ; while 
in the latter case, if solid pole-shoes are not used (and | 
sometimes when they are), special dampers must be) 
arranged for, as descri hereafter. 














they will certainly be useful should hunting be set up 
from the governors, as this will be checked before it 
assumes dangerous proportions. 

The point cannot be settled without reference to the fre- 
quency ; as shown above, the lower thisis, the greater can 
be the permissible value of cyclic ing See a much 
smaller flywheel effect being necessary for the case of a 
25-cycle generator than for that of a 50-cycle machine. 
In the author’s opinion, and looking at the question simply 
from the point of view of the parallel running of the 
plants under normal conditions of operation, 25-cycle 
steam apy epee of large size will not require damping 
as a rule ; the pole-shoes can be laminated, and the neces- 
sary even turning (cyclic irregularity nob exceedin 1/200) 
can be best attained by the provision of a suitable fly- 
wheel effect in the magnet wheel. On the other hand, for 
similar 50-cycle generators, having laminated pole-shoes, 
and operating with a cyclic irregularity not exceeding 
1/300, the flywheel effect can generally be supplemented 


|by damping with great advantage. This is partly on 
| account of the service it renders in assisting parallel 


* This t term, which is not a particulary suitable one, | running, and partly on account of the other advantages 


means the ratio : 2 _ 
Maximum velocity — minimum velocity 


Average velocity 


(mentioned above) which are of particular service in the 


case of 50-cycle generators of very large size. 


When damping effects are desired in connection with 


during one revolution; the actual amount varies within | generators having laminated pole shoes, one of the fol- 
narrow limits according to the load on the engine, and | lowing special arrangements has to be provided. Either 
the maximum value over the working range of output of | the pole-shoes must be pierced with a number of holes for 


the engine must therefore be understood when a figure is | 
put forward for the cyclic irregularity. i 


the reception of copper bars, which are short-circuited at 
the ends by means of copper strips passing right round 
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the magnet wheel, or else the top cheeks of the field 
bobbins must be made of copper or gun-metal, consider- 
ably thickened up at the pole-horns, and then extended 
and joined, so as to form bridges of high conductivity 
round the poles, and between the poles. The former 
method, which really consists in superposing a regular 
squirrel-cage winding on the pole-shoes, was the original 
one, and is, according to some authcrities, far preferable 
to the latter ; such damping coils are shown in Figs. 3 to 5, 
and, as can be readily imagined, a considerable expendi- 
ture in copper and labour is required. On account of 
this, the merits of this arrangement must certainly be con- 
sidered in conjunction with its cost. Apart from the 
consideration mentioned below, the author prefers the 
second method, considering that the metal is wanted 
between the poles, and especially all along the pole-horns 
parallel to the shaft, For, as stated previously, the dis- 

lacement of the magnet wheels (due to the cyclic irregu- 
arity), which is superimposed upon the rotation, causes a 
distortion of the flux in the air-gap, shifting this towards 
the pole-horns, and even into the gap between adjacent 
pole horns. On the face of it, it would thus appear that 
the best place to put the dampers would be in these 
positions, where the induced currents in them tend to 
prevent the shifting of the flux and the changes in 
velocity. At any rate, experience shows that this arrange- 
ment is very effective, and it can be carried out without 
difficulty at a relatively moderate cost, because all that is 
necessary is to thicken up the gun-metal oe cheeks of 
the field-coil bobbins, and to extend these cheeks between 
the poles until they meet, connecting them together at 
this point ; or the bobbins may be left alone, and the pole- 
shoes bridged across by suitable gun- metal wedges. 

Butin one respect this arrangement is much inferior to 
the first one described, in which the dampers consist of 
a squirrel-cage winding. In the latter case, should the 
field excitation cease (due to an accident, for instance) a 
breakdown of the plant will be prevented, for the machine 
will operate as an asynchronous generator or motor, as 
the case may be. Steam could be shut off from the 
engine, and, with the armature still connected to the bus- 
bars, the machine would run as an asynchronous motor, 
driving itselfand the engine against the friction losses of 
thecombination. Such an induction motor action would 
not be sufficiently powerful in the case of the second 
method, and so for those cases where itis desired to elimi- 
nate risk of breakdown due to failure of the excitation the 
first arrangement suitably carried out would be employed. 
The dimensions of the and short-circuiting rings 
forming the squirrel cage would be so fixed that ‘the 
induction motor formed by ny Ben the armature supplied 
with current from the bus-bars, would be sufficiently 
powerful to omg td the combination at no load, as above 
described. For instance, referring to the design shown 
in Figs. 3 to 5, this generator, without excitation, would 
operate as an induction motor, developing 400 to 500 
horse-power for as long a time as might be desired ; the 
only way in which the other generating units connected 
to the bus-bars would be affected would be that they 
would have to furnish the load current formerly pro- 
vided by the defective generator, and (supposing steam 
to be shut off from the defective plant) the current 
taken by the latter in order to run it as an asynchronous 
motor doing work against the friction of the engine, 
&c. This current would, of course, be more than that 
corresponding to the value of horse-power given above, 
for ib would have a large lagging component. Should the 
defective plant remain under steam, however, it would 
probably speed up a little, and might even, under certain 
circumstances, be made to, generate current—that is, to 
take up a portion of the load. In a large power station 
such a safeguard against total breakdown as this is well 
worth serious consideration, and thus it might quite well 
happen that the employment of a squirrel-cage dampin 
winding on the generators would have much to recommen 
it in certain classes of work, quite apart from the effects 
of this winding on the parallel running of the generators 
under normal conditions of operation. So that, for 
instance, with a 25-cycle plant, in which the even turning 
of the generators was assured on account of correct engine 
design in combination with sufficient flywheel effect in 
the magnet wheels, it would simply become a question of 
whether the additional safeguard against total break- 
down of the whole station from the cause in question 
would be worth the additional cost of the elaborate damp- 
ing arrangement. Such a pointas this can only besettled 
according to circumstances and the ideas of the engineer 
laying out the power station. 

In connection with the above remarks on parallel run- 
ning and flywheel effects, &c., the author thinks it might 
rove of interest to refer very briefly to a plant in which 
e has lately taken considerable interest, as there are 
several novel features connected with its design and 
operation. Fig. 18 shows the general arrangement of a 
horse-power gas-driven three-phase generator which 
runs perfectly in parallel with twosteam-driven generators, 
built by the same maker, in the power station of a large 
Bohemiam steel works. The gas engine is of the Cockerill 
type, having two pairs of tandem cylinders, and two ex- 
plosions per revolution; it is supplied with gas (from 
the blast-furnaces) having a heat value of about 2000 
calories, which is carefully cleaned before reaching the 
engine—one of the most important points connected with 
the successful operation of such plants as far as the engine 
is concerned. The speed of the set is 150 revolutions per 
minute, the frequency 25 cycles, and the generator 
its armature winding in two holes per pole per phase, 
the pole-shors being solid and cast with the steel pole- 


cores, 

The chief features of interest in this plant are the 
Special arrangements made for putting it into parallel 
with the steam generators, and for ensuring successful 
parallel running afterwards. In connection with his, it 








may be mentioned that the engine was delivered in two | 


portions—one side, consisting of a pair of tandem cylin- 
ders, together with the generator, being delivered and 
set to work first. Under these conditions the cyclic 
—— of the combination was about 1 in 130 at full 
load (300 horse-power); but later on, when the other 
half of the engine was put to work, this decreased to 
about 1 in 200 at the full load of 600 horse-power. No 
difficulty whatever was found in operating the plant in 
parallel with the steam generators under the first men- 
tioned very severe conditions. 

When connecting the gas generator to the bus-bars 
supplied by the steam generators, a choking coil and an 
artificial load are used. The latter does not consist of a 
resistance connected to the generator, but of a special 
eddy-current brake* acting on the flywheel, having a 
maximum breaking effect of about 300 horse-power. 
Figs. 19 and 20 give the details of this arrangement. For 
work of this character, an artificial load of some sort is an 
absolute necessity, asan unloaded gas generator cannot be 
brought up to speed and thrown on the bus-bars ; the 
brake in question absorbs only a trifling amount of energy 
from the direct-current mains, requires no additional 
space, can be regulated with ease and accuracy, and is an 
excellent mechanical job. Both the brake and the chok- 
ing coil are put out of use as soon as the gas-generator is 
working on the load; the (three-phase) choking coil is 
adjustable, and its function is simply to limit the syn- | 
chronising currents which occur during the adjustments. | 


nearly constant, the governors of the steam generators 
dealing with the variations of load ; in fact, the regulation 
of the plants is performed by the steam engines. 

The kinetic energy of the revolving magnet wheel of 
the generator at the normal speed is 360 foot-tons, but as 
@ total kinetic energy of 5000 foot-tons is required, a 
separate flywheel is required to provide the large differ- 
ence. The flywheel provided was made on the spot; it 
weighs 24 tons, the outside diameter being 18 ft. The 
peripheral speed of the rim is thus about 8500 ft. per 
minute at the normal speed, which is a value that only 
the best Siemens-Martin steel can safely stand. It is for 
this reason that the flywheel is made of this material 
throughout. 

The enormous flywheel effect of 5000 foot-tons required 
by the gas engine, in order that the cyclic irregularity 
already mentioned might not be exceeded, corresponds 
approximately to the amount that would be required by 
a well-designed two-crank steam engine of 1700 horse- 
power running at the same speed and having the same 
cyclic irregularity. Ib is clear that such a very large fly- 
wheel effect could not be put into the generator magnet 
wheel without seriously affecting the quality of the 
design of the generator ; and as such values are a charac- 
teristic feature of large gas-generators, separate flywheels 
are always arranged for in such plants, as already pointed 
out. 

The exciter for the gas-generator described above is 
separately driven; this is a necessity in such cases, in 
order to prevent the variations in 
the exciting current that would 








take place if the exciters were 








direct coupled to the generato! 
which would affect the amt 
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regulation and, perhaps, the paral- 
lel running as well. 

This part of the paper may be 
concluded with a note on the 
method of specifying flywheel 
effects generally used in this coun- 
try. The author ventures to rug- 
gest that a much more convenient 
way might be found of expressing 
the flywheel effect than that vsu- 
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having to provide a certain fly- 
wheel effect in the magnet wheel 
of bis generator, the value of 
which is given to him by the 
engine-builder, does not require 
either of these terms for his cal- 
culations ; all he cares about is 
the diameter and weight of the 
magnet wheel. Under present 
circumstances, he is given a value 
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owing to the inconvenience of 
if prevented by using a more ra- 











the expression. This might be 
tional expression for the flywheel 
effect, such as the simple product 
found above—namely, the weight 
of wheel multiplied by the square 
of the diameter of gyration. This* 
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of course, proportional to the cyclic 
irregularity. Thus, if the engine- 
builder tells the dynamo-maker 
that his magnet wheel must have 
a value of WD? = 10,000 foot? 
tons, in order that the cyclic 
irregularity of the engine in ques- 
tion may not exceed 1/200, the 
dynamo - maker knows at once 
that if he wants a better speed 
regulation in the revolution than 
this, he must increase this value 
in proportion to his requirements; 
if, for instance, a cyclic irregu- 


FIELD 
AMMETER 
AND 


VOLT 
METER 


A 7 


eM FIELD 
REGULATOR 





larity of 1/400 is wanted, then 











ip | 


20,000 foot?-tons must be arranged 





+h. 


(73251) 





EXCITATION BUS~BARS 


ee 
= 
m 
a 
5 
; 


bh] 


| 
= 
2 
] 


for. 
The advantages of this expres- 





Fig. 21 gives the connections for the gas-generator and for 
one steam-generator, which require no further comment, 
The governors of the steam engines can be controlled 
from the switchboard by means of small three-phase 
motors, actuating the governor gear, and the speed of the 
steam engines can thus be completely controlled by the 
switchboard attendant when the sets are running. A 
special point connected with the design of the generator 
driven by the gas engine is that the reaction of its arma- 
ture is purposely arranged to be much higher than that of 
the armatures of the steam-generators. Thus, on account 
of the pressure-drop of the gas-generator being, in com- 
parison, considerably larger, the load on the latter remains 





sion to the dynamo-maker from 
the point of view of all - round 


| convenience are obvious; the expression is moreover 


quite convenient to the engine-builder, as he can use 
it directly in his calculations, the actual diameter of 
the magnet wheel being immaterial to him. There 
is the further advantage that the simple expression 
WD? conveys an actual mental impression of the 
dimensions of the flywheel to both parties, which is 


certainly not the case with the expression On ac- 


2 


* The equivalent expression, namely, GD? (metre* 
kilos) is a standard expression all over the Continent for 
the flywheel effect. The kinetic energy of the wheel in 


: GD? x n? ; : 
foot- pounds is equal to —T000 where n is the speed in 








* The use of an eddy-current brake for such a purpose 


was first proposed by Mr. Dettmar, of Hanover. 


revolutions per minute. 
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count of these considerations the author hopes that those 
interested will give the suggestion their consideration, 
with a view to standardising the a WD? for 
use in every-day practical work. The term “flywheel 
effect” would then have the perfectly definite meaning 
for every-day work which it lacks at presenb. 


(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 


Tue s.s. Lulea, built to the order of Mr. F. M. Gehr- 
ckens, of Hamburg, was successfully launched on the 
24th ult., at the yard of the Elsinore Iron and eer- 
ing Company, Denmark. This steamer is built of steel, 
to the highest class at German Lloyds, and her dimen- 
sions are: 240 ft. by 35 ft. by 16 ft. 0} in. depth of hold. 
The engines are of the triple-expansion type, with surface 
condenser, indicating 650 horse-power. In the vacant 
—. the keel of a cargo steamer for Copenhagen was 
aid down. 





The float-out of the second-class cruissr Challenger 
took place at Chatham Dockyard on Tuesday, the 27th 
ult. The ship, which was designed by Sir W. H. White, 
was laid down on December 1, 1900, and it is not expected 
that she will be completed until the middle of the next 
financial year. Her principal dimensions are as follows : 
Length between perpendiculars, 355 ft.; extreme breadth, 
56 ft.; draught of water—forward 19 ft. 3in., aft 21 fb. 
3in.; displacement, 5880 tons. The contractors for the 
machinery are the Wallsend Slipway and Engineering 
Company, Limited. The engines are of the four-cylinder 
inverted vertical triple-expansion type, with two sets of 
cylinders, 28 in., 45 in., 52 in., and 52 in. in diameter for 
each set respectively, the length of the stroke being 
2 ft. 8in. hen working at 12,500 indicated horse- 
te the number of revolutions will be 180 per minute. 

he ship is fitted with twin screws of 13 ft. 6 in. diameter, 
and they are arranged so that the pitch can be varied. 
There are twelve boilers of the Babcock and Wilcox type. 
The armament comprises eleven 6-in. breech-loading guns, 
one 12-pounder 8-cwbt. quick-firing gun, eight 12-pounder 
12-cwb. ee guns, six 3-pounder quick-firing 
guns, and six .303 Maxims. The coal capacity of the 
vessel is 1225 tons. The weight of the ship when floated 
oud will bs about 3000 tons. 





On Wednesday, the 28th ult., the new steam-ya cht 
Ariana, which has been built for Mr. rge A. Clark 
Hutchison, Rear Commodore of the Royal Forth Yacht 
Club, by Messrs. Ramage and Ferguson, Limited, Leith, 
went on trial on the Firth of Forth, and in spite of the 
exceedingly stormy weather, a 8; of 12.33 knots was 
attained, with bunkers full and all weights on board. The 
ey which presents some novel features, is 145 ft. 9 in. 

y 22 ft. by 13 ft. moulded, and about 344 tons yacht 
measurement. She is very elaborately fitted, the wood- 
work being unusually fine in design and finish. On the 
main deck is a long range of teak deckhouses, containing 
smoke-room, drawing-room, galley, pantry, engine and 
boiler sasings, and deck-lounge. In the centre of this apart- 
ment is a well, railed round, giving light and ventilation 
to a dining-saloon below. The rincipal sleeping-rooms 
are below the main deck aft. The owner’s cabin extends 
right across the vessel. 





There was recently launched from the Clydebank yard 
of Messrs. John Brown and Co., Limited, a large twin- 
screw steamer, named Suffolk, which they have built to 
the order of the Federal Steam Navigation Company, of 
London. The principal dimensions are as follows: 
Length between perpendiculars, 460 ft.; beam moulded, 
58 ft.; depth moulded, 34 ft. 3 in.; and gross tonnage, 
7100 tons. A special feature is the large measurement 
capacity for cargo and for bunkers, in view of the fact 
that the vessel is intended for the owners’ trade between 
London and New Zealand, and for this purpose also the 
whole of the forward holds and ’tween decks are insu- 
lated for the carriage of frozen mutton, and are pro- 
vided with refrigerating apparatus of the carbonic an- 
hydride system supplied by Messrs. J. and E. Hall, 
Limited, of Dartford. Upon the shelter deck amid- 
ships is a large deck-house, containing saloon and 
state - rooms for 24 first-class passengers, for whom 

a comfortable smoking-room and a spacious 
promenade are Fi ay ser on the boat-deck overhead. 
Another roomy deck-house is arranged forward of this, 
and will be fitted with state-rooms for additional pas- 
sengers when required. The propelling machinery con- 
sists of two sets of triple-expansion surface condensing 
engines, having cylinders 25 in., 42 in., and 69 in. in 
diameter, with a stroke of 48 in. The slide-valve is of 
the mor type in the high-pressure cylinders, and of the 
fiat-faced type for the intermediate-pressure and low- 
pressure cylinders—all worked by the usual double- 
eccentric and link-motion valve gear. The reversing gear 
is of the all-round type, having both steam and hand 
gear suitably arranged. Each propeller has four man- 
ganese-bronze blades secured to a cast-iron boss. Steam 
is supplied by five single-ended steel boilers 15 ft. 6 in. in 


diameter by 11 ft. 6 in. long, having 15 furnaces, and | 4: 


working at a pressure of 180 1b. per square inch under 
Howden’s system of forced draught. 





Pic In GerMAny.—The production of pig iron in Ger- 
many in April was 672,912 tons, as com with 651,944 
tons in April, 1901, and 628,059 tons in April, 1900. The 
ougregate output in the first four months of this year was 
2,608, tons, as ero with 2,643,959 tons in the 
corresponding period of 1901, and 2,685,020 tons in the 
corresponding period of 1900. 





ELECTRIC GENERATOR FOR DOMESTIC USE. 
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A SPECIAL type of small electric generator is now 
being constructed in France by the Société Nouvelle 
des Etablissements Decauville. These generators are 
of comparatively small dimensions, and, although 
fitted to a baseplate, they can easily be shifted from 

lace to place. They have been designed for electric 
ighting, direct or through accumulators, of villas, man- 
sions, warehouses, factories, ships, &c., which cannot 
take current from central stations. They can be used 
also with advantage for the charging of electric cars. 
The dynamo can be driven by an oil or a gas engine, 
as shown by the illustration annexed. The pipes 
which deliver the liquid fuel to the engine, and 
those for the inlet and outlet of the isting tiem 
water, run under the flooring, at the foot of the 
engine; effective means are taken for the esca 
of the gases of combustion. The baseplate is cast in 
one piece, and is fitted with the two-cylinder engine ; 
all the motive parts are cased in, and lubrication is 
automatic. The dynamo is fitted beside the engine, 
on the same baseplate. A compensating flywheel is 
placed between the engine and dynamo, forming an 
elastic coupling, which insures the independence of 
both the engine and dynamo shafts, and a great 
regularity in the working. A device is provided 
to insure also fixity in the degree of light, whatever 
be the number of lamps in service. All pipes and 
valves are easily taken apart ; the motor is lit elec- 
trically from the dynamo. These machines are safe 
in their working, and do not require much tending or 
maintenance, this being an essential condition. The 
cylinders are 80 millimetres (3 in.) in diameter; a 
hand-pump is provided for supplying oil to lubricate 
the mechanical parts, and the cooling-down water is 
delivered under pressure, a suitable tank fed by a 
awe forming part of the installation, to insure a 
regular supply. These machines can produce the 
necessary current for forty lamps of 16 candle-power 
each. The switchboard contains an exciting rheo- 
stat, and is made for direct lighting from the dynamo, 
or for lighting through a combination of accumulators. 
Machines of similar design are manufactured for the 
lighting of building yards. These are placed on a 
four-wheel trolley with cover over the engine and 
dynamo; they are provided with a water-tank, a 
og and its gearing, ribbed tubes forming a radiator 
or cooling, besides a tank for liquid fuel, one for the 
lubricating oil, a switchboard, and a roll of cable for 
connecting the dynamo with the lamps. 





StgrLt.—The new year has opened only moderately 
well for our export steel trade. The shipments in April 
were 26,451 tons, as compared with 16,502 tons in April, 
1901, and 29,389 tons in April, 1900; while in the four 
months ending April 30 of this year the aggregate outward 
movement was 79,240 tons, as compared with 63,834 tons 
in the first four months of 1901, and 120,837 tons in the 
first four months of 1900. The most important shipments 
during the last three years have been the following : 





1901. 1900. 








| 
Country. | 1902, | 
re! kai 

| tons tons tons 
N Se ee 3,482 | 6,381 
United States =...) 6,744 2.825 | 7,054 
British India eee ee 11,624 | 12,229 
ustralasia .. ee ee 358 | 18,494 | 13,684 
Canada ie | 9,871 








The most hopeful feature in this year’s exports appears to 
be the improved demand on American and Indian account. 
The value of the unwrought steel exported in the first four 
months of this year was 792,341/., as compared with 
775,7400. in cher oe pees od of 1901, and 1,384,5067. 
in the corresponding peri 1900. It will be observed 
that prices have experienced a considerable reduction this 
year. 























Exgcrric Power In Brazit.—The Mococa Falls, in 
San Paulo, have been examined by engineers with a 
view to their being utilised for the generation of electric 
power. 





Dra.—We have received an intimation that the holi- 
ny Beer ygee is at hand, in the form of an illustrated guide 
to Deal, which the town clerk will send free to all appli- 
cants. Deal is a delightful old-fashioned town, with most 
bracing air, and plenty of amusements for those who love 
shipping and the sea. From the promenade the French 
cliffs are quite visible, and every vessel that sails between 
the North Sea and the Channel can be seen, The salu- 
brity of the place has led to several good schools—both 
for boys and girls—being established in the neighbour- 
hood, particularly at Upper Deal. 


CoAL IN PENNSYLVANIA.—The output of coal at Penn- 
sylvania last year amounted to 140,820,187 tons. This 
aggregate was 17 per cent. in excess of the output of 1900, 
when a miners’ strike somewhat curtailed production. If 
the comparison is extended, however, to 1899, an increase 
of 5,871,727, or 103 per cent., is established. Of the total 
coal output of Pennsylvania last year 59,905,951 tons were 
anthracite and 80,914,236 tons bituminous coal. The 
average quantity of anthracite coal mined by each man 
employed last year was a little more than 2 tons per day ; 
the corresponding ave of bituminous coal mined was 
nearly 3} tons per day. The output of coke last year in 
Pennsylvania was 13,125,156 tons, or 940,044 tons in 
excess of the production of 1900. 


**' THe MINING MANUAL FOR 1902.”—This, the sixteenth 
annual issue of Mr. Walter R. Skinner’s ‘ Mining 
Manual,” has been published at an opportune time, for 
with peace there comes a revival in the mining share 
market, if not also an immediate activity in the works in 
South Africa. The book contains extensive particulars 
of the property, finances, and organisation of 3523 com- 
panies, arranged in four sections, 688 companies being 
Australasian, 855 South African, 420 West African, and 
1560 Miscellaneous (including Indian, British Columbian, 
American, &c., and the coal, iron, and other mining con- 
cerns of the United Kingdom). In his preface Mr. 
Skinner states that there was no special development in 
any particular quarter of the mining world during the 
year. On the practical side of mining the most interest- 
ing feature of the year has been the t stride made in 
the resumption of work at the Rand. Just about a year 
7 a few of the mines dropped a small number of stamps 

most in a tentative fashion, but since then there has 
been no falling back, and each month has seen an 
increase in the gold out-turn of a greater or lesser extent. 
The figures of the gold output of the State of Western 
Australia were much larger than in any preceding year. 
The growth is largely due to the fact that a number of 
mines which were little noticed by the public a year or two 
back have been steadily developed into important pro- 
ducers, and the returns are now benefiting from the un- 
ostentatious work then pursued. There is now, however, 
a reduction in the yield per ton. The Indian mines have 
shown little movement in their aggregate figures, the pro- 
duction for 1901 having been 54,348 oz., as compared with 
493,912 oz. in 1900. It is satisfactory, however, to note 
that in the last few months the Balaghit Company has 
become an important ucer, its out-turn exceeding 
2000 oz. per month, and the increase is mainly due to this 
mera Amongst the mines turning out other metals 
than gold, copper producers have suffered in the es 
from the severe reaction in the price of the metal. This 
heavy fall was the outcome of the confession by the 
American group of the failure of their effort to control 
prices by manipulating the output, and the disturbance 
to the industry caused by their manceuvres has not yet 
passed away, although the price of the metal has re- 
covered somewhat from the figure current at the end of 
last year. Lead has been much depressed in price, and 
tin also ruled at a much lower quotation. A lower 
range of prices and less demand has characterised the his- 
tory of the important coal and metallurgical industries of 
the United Kingdom, and there has been a considerable 
contraction in the profits recorded by such undertakings. 
The book is published by Mr. Skinner, at 11 and 
Clement’s-lane, Lombard-street, E.C., price 21s, 
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he number of views given in the Specification Drawings is stated 
iis ae ahs wees ae a ion is 
not illustrated. 


tn ital 


AGRICULTURAL APPLIANCES. 


9186. J. Bowset, Boston, Lincs. mitateg and 
Distribu' Implement. [2 Figs.) May 3, 1901.—This 
implement, designed for ridging the surface of a field preparatory 
to the planting of potatoes or the like, and at the same time dis- 
tributing guano or other manure into the channels or furrows 
between the ridges, comprises a carriage or framework mounted 
upon travelling wheels and bearing a hopper or box for the manure, 
the box having, for discharging the manure, a roller or other 
device driven from one of the wheels of the carriage. From the 
underside of the frame depend brackets carrying between them a 
bar, to which is attached a frame having a series of ridging de- 
vices (preferably three), the frame being provided with a pair of 


Fig. 
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handles, by means of which it can, with the i devices, be 
raised from or lowered onto the ground as desired. The ridging 
devices are preferably in the form of concavo-convex steel plates 
having bevelled undersides and attached to oo vertical 
legs or standards in such manner that as the implement is drawn 
forward the breasts form the ridges between which the potatoes 
or the like are to be planted. The manure discharged from the 
pr falls on to an inclined board provided with guide.ribs or 
strips that direct the manure to points behind the ridging devices 
and into the channels or furrows formed between the ridges, a 
second board or cover being preferably placed over the top of the 
guide-board. (Accepted April 9, 1902.) 


ELECTRICAL APPARATUS, 


24,810. The British Thomson-Houston Company 
Limited. (C. E. Holmes and F. P. Cox, Lynn, Mass., U.S.A.) 
Electric Automobile Charging Stations. [5 Figs.) 


December 5, 1901.—This invention relates to cab rank and ot: er 
charging appliances for electric automobiles. According thereto 






























































each automobile carries its own coil of wire and connecting plug, 
and there are a number of slot machines on each rank (or one or 
more at each charging point), each of which is connected by 


slot machine the battery current energises a magnet which uncovers 
the coin-slot. A coin or token is then introduced and completes 
a circuit, including the battery of the automobile, the connecting 
wires, and an indicator at the central station. When the engineer 
at the central station observes that the indicator has dropped, he 
switches the wires on to the generator circuit, and, if necessary, 
makes an adjustment of current. The current jing to the 
battery energ' an el magnet that closes the circuit of a 
lamp at the charging station, whereby the driver of the vehicle 
may know that his battery is charging. A circuit-breaking meter 
may be attached to the switch to break the charging circuit as 
soon as the supply of current paid for has been furnished. (Ac- 


cepted April 16, 1902.) 
7553. S. P. Thompson, London. Alternating-Cur- 
rent Motors. [3 Figs.] April 12, 1901.—In this mono- or 


y-phase alternating-current motor there are two stator wind- 
ings or sets of windings, and inter-connected (short-circuited) 
rotor conductor, the rotor conductor being in inductive relation 


to both the stator-windings, one of which is adapted to be 














energised by the driving current whilst the other may be used 
in connection with starting or regulating impedances. A single 
stator may carry the two stator winding systems, or two stators 
—each, it may be, having a separate winding system—can be 
variously disposed in respect of the rotor. The drawings relate 
to a three-phase motor. (Accepted April 16, 1902.) 


11,237. The Italian Edison Company, Milan, Italy. 
Are Lamps. [2 Figs.) May 31,1901. (Convention date, Nov- 
ember 26, 1900.)—The inventors state that they have discovered 
that in employing a set of three carbons for the diphase or tri- 
phase alternating-current compound arc the action of the current 
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serves to allow the maintenance of the aro at the bottom of the 
carbons. The carbons are p! close together, so that their 
axes correspond to the corners of an equilateral or of an isosceles 
triangle, the latter formation being adopted when the alternating 
current to be used is diphase. (Accepted April 16, 1902.) 

24,805. The British Thomson-Houston Company, 
Limi London. . Read, Schenectady, N.Y., 
U.S.A.) ters. [6 Figs.) December 5, 
1901.—In this specification is broadly claimed : ‘‘ An electric 


measuring instrument having a current-carrying conductor 
mounted in the magnetic field, said conductor being fixed at one 





end and connected at the other with an indicating device.” In 
an instrument described and illustrated electromotor tendency 
is resisted by a pair of springs themselves carrying the electro-. 
motive current and o to one another in normal spring 
tendency, but both adapted to move an indicating needle in the 
same direction on passage of current through the apparatus. 
Other dispositions are described. (Accepted April 16, 1902.) 


9893. A. T. Dawson and G. T. Buckham, London. 
Gun-Mountings. [11 Figs.) May 13, 1901.—This invention 
provides means for controlling the running-out rate of movement of 
guns provided with hydraulic recoil buffers and recuperators for 
running them forward after recoil ; the trunnion ngs of such 
gun-mountings are also improved. The recoil brake has a hollow 
piston-rod and a central ram, one of these s having one 
or more taper grooves or passages to act in combination with one 
or more uniform grooves or passages on the other part. In con- 





a separately insulated pair of wires with the central station. When 
the charging plug of the automobile is inserted into the socket of the 





nection with the improved trunnion bearing means are provided 


employed for rotating the trunnion cap unless the caps are in 
proper position. The trunnion cap has a toothed segment and 
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a mask provided with a gap or aperture, and is automatically 
locked immediately after the detachment of the actuating im- 
plement. (Accepted April 16, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

6952. J. Janz, Berlin. paras Incandescence 
Mantles. [7 Figs.) April 2, 1901.—This invention provides 
a machine to enable the burning off and seasoning of numbers of 
incandescence mantles be accomplished at one time by a 
single operator. The mantles are rotated relatively to the burners. 



































Gas is supplied to the burners th h automatically adjusted 
taps. The burners may be individually adjusted for seasoning 
to the position rendered necessary by the shrinkage of the 
mantles. The burners may be moved = down continuously 
by a device actuated by the apparatus ti produces rotation of 
the mantles. (Accepted April 9, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


116. J. W. Ne London. Limit-Gauges. (2 
Figs.) January 2, 1902.,—The outside gauges according to this 
invention comprise an open-sided frame with two pairs of measur- 


Fig./ 















ing projections, one [gga of each pair being adjustable, 
and provided with locking means. A gauge of this kind is de- 
scribed and illustrated. (Accepted April 9, 1902.) 


7022. T.Pye,London. Cu Undercut Grooves 
in Metal. [4 Fy April 3, 1901.—This invention relates to 
a method of and apparatus for cutting undercut or dovetail 


i 














grooves in metal and other hard substances, and consists in the 
use of two circular revolving cutters placed at an angle relatively 
to one another and to the work to be cut and mounted on two 





for preventing the attachment or detachment of the implement 





separate arms driven from one shaft by skew gear. The wheels 
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are arranged at such an angle and the teeth so cut that the 
tools will make either internal or external dovetails. The 
method and apparatus are — for cutting various sized 
grooves without changing e ‘cutters or re-chucking the 
job. The arms of the cutter are opened or closed by screws and 
work on a cross-slide driven by bevel gear on a wpe prose 
shaft. It is stated that dovetails as small as a quarter of an in 

in diametercan be cut with a strong angle-cutter, whereby con- 
siderable saving is effected over that practice in which is employed 
a small cutter on a vertical spindle. (Accepted April 16, 1902.) 


MINING, METALLURGY, AND METAIL- 
WORKING. 


10,878. G. Evans and Tubes, Limited, Aston, 
ham, Tube and Shell Manufacture. (3 Figs.) 
May 25, 1901.—This invention has for ite object the more efficient 
piercing of metal billets for the manufacture of tubes, ordnance 
shells, &c. In piercing solid steel billets in accordance with this 
invention and for the manufacture of ordnance shells the billet is 
completely inserted in a holder mounted upon a machine which 
imparts relative motion to the holder and to the piercing bar. At 
its inner end the billet-holder is arranged to on a the billet asa 
whole against e:idwise movement, and this may be done by taperin 
the die as illustrated beyond the parallel portion in which the soli 
billet is inserted, thus forming an annular abutment with a de- 
creasing space beyond. When the billet is forced or drawn against 
the piercing bar or mandrel, no movement either in a forward or 
backward direction is imparted to the billet as a whole relative 
to its holder, but the core of the metal is forced into the tapered 
space. It is stated that there ismo movement of the skin or sur- 
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face of the billet over the surface of the die during the piercing pro- 
cess, but that the metal is forced from the centre of the billet and 
disposed in the taper die extension beyond the original inner end 
thereof. In the piercing of billets for the manufacture of shells, 
the piercing bar is not forced through the inner end of the metal, 
but a solid portion is left for the required thickness at the nose or 
extremity of the tapered part forced out from the centre of the 
billet, as shown at Fig. 2. The solid portion of metal is consoli- 
dated by its abutment against a loose end or closing piece, such as 
a ram head, arranged at the narrow extremity of the tapered die 
part ; and by means of the ram in connection therewith the shell 
can be forced out from the die at the conclusion of the piercing 

the piercing of billets for the manufacture of tubes, 





!p In 
+ the piercing action is continued until the forward end of the bar 
- or.mandrel has passed right through the billet, .which-is thus en- 


tirely converted into a tubular form, as shown at Fig. 3. In this 
case a hollow sleeve or bush is — between the end of the 
tapered die space and the ram-head to receive the piercing bar or 
mandrel. (Accepted April 9, 1902.) 


RAILWAYS AND TRAMWAYS. 

1678. G. C. Marks, London. (G. Meader, Fowler, Ira 
U.S.A.) Rail Track and Stock. [4 Figs.) 
January 21, 1902.—In order that railway trucks may travel round 
curves with less friction and with a diminished tendency to 
mount the rail than has hitherto obtained in vehicles, accord- 
ing to this invention midway between the two wheel axles 
of such a truck there is provided a shorter additional axle 
having wheels closer set than the ordinary gauge, and with 
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their lower surfaces at a higher level than the bottoms of the 
ordinary wheels. On each curve and at a reduced yauge distance 
from the outer rail there is fixed an elevated inner rail adapted 
to engage with one of the wheels of the middle-axle so as to lift 
the inner ordinary wheels of the truck from their rail, the result 
being that when the truck is pew, over acurve only one wheel 
on each axle is in use, and only one wheel bears on the rail whose 
curve is of lesser radius. (Accepted April 9, 1902.) 

9060, J.A. London, Electri -Worked 
Points and (2 Figs.] May 2, 1901.—The object of 
this invention is to provide means for expediting the manipu- 
lation of electrically-worked signals, ground discs, points and 
locking bars, which are worked and controlled from a signal cabin 
by means of a lever or other frame in accordance with the 
‘specification of British Letters Patent No. 5718, 1883 (extended 
for ten years). Under this system proper instruction must 
always be received in the signal-cabin of the correct movement of 





any pair of pointe before the operation of any other lever depend- 
ing on the movement of that pair of points can take place. This 
may be effected in many ways: in one arrangement only a partial 
movement of the point lever can take place initially, and it is 
then held by a lock, a return current from the point operating a 
magnet in the lever frame, and releasing the lever, whose travel 
is then completed by the signalman. is double operation of 
the lever involves loss of time, {and according to this invention 
means are therefore provided whereby the operation of the lever 


Fig. 1, Fig. 
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is completed automatically, so that not only is the lever unlocked 
on the completion of the movement of the points, but its travel 
is completed mechanically, and the signalman has practical 
evidence that the operation has been effected. Means according 
to-this invention for this pu comprise an electro-magnet 
connected to a lock which only allows the lever to be moved 
through part of its travel. On the return current passing through 
the magnet the lever is unlocked and through mechanical gearing 
is caused to complete its travel. (Accepted April 16, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


5054. A. Kelly, C. D. and J. Kay, Glasgow. 
Warship Capstans. (6 Figs.) February 28, 1902.—In order 
that ca) s or cable wheels for warships, and especially those 
of the kind described in the specification of British Letters Patent 
numbered 3275, of 1898, may not be liable to damage in the upper 























part of the gear from the blast of heavy guns fired in their 
vicinity, according to this invention the space under the scroll 
cam locking-plate is enclosed or covered and protected by a flange 
in) on the plate or on the cable wheel. (Accepted April 16, 
1902. : 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7184. H. F. Fullagar, Newcaatle-on-Tyne. Steam 
Turbines. [19 Figs.] April 4, 1901.—In this compound hori- 
zontal flow steam turbine various improvements are introduced, 
having for object to cheapen the construction of such apparatus 
and to improve the efficiency thereof. Simple or laminated ring 
bafflers are fitted respectively on the outer and inner edges of 





rotating and stationary sets of blades and tend to hinder wasteful 
a egy of steam, therefore rendering unnecessary the superfine 

ting heretofore spent on such apparatus, with the attendant 
disadvan’ of great cost, liability to damage, and non-inter- 
changeability of parts. Thrust is balanced oe steam admitted to 
the space between baffles on the rear face of the blade-carrier and 
on the turbine casing. (Accepted April 16, 1902.) 

8649. J. E. Thornycrott, London. Water-Tube 
Boilers. (6 Figs.) April 26, 1901.—In this water-tube boilerin 
which a number of,sets of converging tubes, one over the other, 
spring forward from a water and steam chamber or chambers at the 
boilerback, and unite in junction boxes (ha removable yo 
to give access to the interior of the tubes) at the boiler front, form- 
ey we Sediogtoel the nae made am, meee “te. A small 

n size-and are n paralle’ rs or groups. Specifications of 
British Letters Patent Nos. 6720, of 1899, 22,416, of 1899, and 
No. 6248, of 1900, are referred to. Itis stated that by constructing 
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steam-generating elements in this way the heat of the boiler furnace 
is transferred to the water in the tubes in an advantageous and 
effective manner, such that rapid and easy circulation of the water 
takes place, the water being converted into steam more quickly 
and the efficiency of the boiler being greater than that of known 
water-tube boilers of a similar type but wherein each steam-gene- 
rating element comprises either two tubes of oo, large 
cross-section connected by a junction box also of large cross-sec- 
tion, or of two tubes of comparatively small cross-section con- 
nected by a junction box of small cross-section. (Accepted April 


16, 1902.) 





14,664. R. Schulz, Berlin. Steam Turbines. [5 Figs. 
July 18, 1901.—According to this specification.it would appear 
that there is a difficulty ely en injurious ‘‘ axial pres. 
sure” in a ship’s turbine used for going astern. In an arrange. 





ment described, designed to overcome this difficulty, the pull on 
the shaft when going astern is balanced by steam pressure on 
the disc of a radial-flow turbine used in conjunction with a hori- 
zontal-flow turbine. (Accepted April 16, 1902.) 


11,638. D. R. Todd, Manchester. Water-Tube 
Steam Boilers. [4 Figs.| June 7, 1901.—According to this 
invention the tube plates of water-tube steam boilers may be 
corrugated or indented. Ifthe water chambers have manholes 
through which the tubes can be examined or withdrawn, covers 



















































































for the manholes may be secured by staybolts, whose lower ends 
are fastened to upwardly-extending parts formed on or fixed to 
the inner sides of the chambers. A water-tube boiler according 
to this invention may be arranged with its parts disposed in the 
manner illustrated. (Accepted April 23, 1902.) 


MISCELLANEOUS. 


19,586. O. Imray, London. (American By-Products 
Company, New York City, U.S.A.) O Sulpho- 
natable Material. [2 Figs.) October 1, 1901.—According to this 
invention sulphonatable material is provided, and consists of oil 
mixed with waxy and gummy materials obtained from cotton seed 
hulls. The oil and the waxy and gummy matters may all be 
obtained together from the cotton seed hulls by the action of a 
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vaporous hydrocarbon solvent which is forced from a generator 
and preferably passes down’ h cotton seed hulls con- 
tained in a digester and then in a lensed form with the oil 
and gummy matter in solution, back into the generator, where 
the volatile hyrocarbon may be again evaporated. The spent 
hulls are treated for recovery of absor hydrocarbon. (Ao- 
cepted April 16, 1902.) 

11,352. R.J. Milbourne, Wellingtos, Salop. Cover 
Fastener. [5 Figs.) June 3, 1901.—Means for fastening and 
unfastening large covers, such as those of gas purifiers, according 
to thi invention comprise rotatable shafts geared together, 
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mounted on the cover and carrying eccentric discs encircled by 
straps having fastening clutches for g with a flange around 
the opening closed by the cover. E: eccentric disc and its 
strap may be provided with a projection (and a stop) to move the 
clutches clear of the flanges. (Accepted April 23, 1902.) 
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BALANCING LOCOMOTIVES. 
By W. E. Datsy. 


LocomoTIvE engineers well understand the dyna- 
mical principles on which their practice of ba'ancing 
is based, but recent articles and notes on the subject 
which have appeared in a technical journal convey 
ths impression that the force constraining the 
motion of the balance. weight is different in the two 
cases where the engine is slung up and the wheels 
driven round at uniform speed, and when it travels 
on the rails with a velocity corresponding to this 
speed of revolution of the whee's. My present 
object is merely to prove formally that the only 
force acting to constrain the motion of a balance- 
weight in its trochoidal path, as the engine travels 
uniformly along the rails, passes through the centre 
of the axle, and therefore the balance-weights have 
no effect on the turning moment exerted on the 
crank-axle, neglecting the negligibly small effect 
due to their weight. 

It may be as well to state the proposition for- 
mally, thus : 

Let 

M be the mass of the balance-weight in pounds. 
w the angular velocity of the wheel in radians per 


cecond. 

v the velocity of the mass centre of the balance- 
weight relatively to the centre of the axle— 
that is to say, the actual velocity of the mass 
centre if the engine is slung up and the wheels 
driven. 

r the distance of the mass centre of the balance- 
weight from the centre of the axle. 


Then, when a wheel containing a balance-weight 


upon the general principle that if x and y are the 
rectangular co-ordinates of a point C moving in 
any path in a plane, the acceleration of its motion 
is given at any instant by the square root of the 
sum of the squares of the component accelerations 
along X and ¥ —that is, by 
GY + GF 

dx d?y 
ae ae 
The direction, 9, which the resultant acceleration 
makes with the axis of X is given by 


x, y meaning respectively 


tang =2 
x 


Take the axes of co-ordinates as shown in the 
figures, the fixed origin being at O. Consider the 
wheel when in the position of Fig. 2. The radius 
A B [vertical in Fig. 3] of the balance-weight has 
turned through an angle @ from its initial vertical 
position, and the wheel has, during the same time, 
rolled through a distance equal to the length of the 
arc b B, which length is given by a 9, where a is 
the radius of the wheel. earc b B is evidently 
equal to O g. The mass centre of the balance- 
weight has moved forward a further distance. 


Aec=rsin 6.=qu. 


Therefore the abscissa x, which fixes the hori- 
zontal distance of the point C from the fixed vertical 
axis through O, is given in all positions of the 
wheel by 


x=ae@+rsin 6. 





rolls along the rail with uniform velocity, the magni- 


Differentiating this twice with respect to the time, 
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tude of the force required to constrain the motion 
of the balance-weight in its trochoidal path is 
constant, and is given by 
Mo*r_ Mv’ 
32.2 32.2 x r 


and the direction in which this force acts is always 
along the radius of the balance-weight towards the 
centre of the wheel. 

The path of the mass centre C of the balance- 
weight is shown by the curved line joining the 
three ‘positions of the wheel shown in Figs. 1, 2, 
and 3. The wheel is rolling from left to right. 

Let U be the actual velocity of the point C in its 
trochoidal path, and V the velocity of the centre 
of the axle A—that is, the speed of the engine in 
feet per second. 

Considering any one position of the wheel, as in 
Fig. 1, the actual velocity of the point C is at right 
angles to Q C, Q being the instantaneous centre of 
motion, and its magnitude is the resultant of the 
velocity of the point A, and the velocity of the 
point C relative to the point A. These two 
velocities are at right angles to Q A and AC 
respectively. The triangle of velocities is shown 
in Fig. la. Now, since in every position of 
the wheel, V is uniform and unchanged in direc- 
tion, there is no acceleration; and there is, 
therefore, no force acting in the direction of this 
component of the actual velocity. The remaining 
velocity component v is constant in magnitude 
but changing in direction ; itis, in fact, the velocity 
of a point moving uniformly in a circle ; the force 


Ib. weight, 





2 
constraining the motion is therefore Mo’. s 


32.9 acting 


in a direction from C to A. 
Proof 2.—An analytical method may be interest- 





and remembering the “ 


w is constant, we 


have 
z= —w' rsing. 
Again : the vertical position of the point C above 
the axis of X is always given by 
y=a+rcosé 
Differentiating this twice with respect to the 


time, £ , as before being constant, 


y = — wr c08 8. 
Hence the resultant acceleration is 
wr /sin 2 + cos? 0 = wr, 
and if M is the mass in pounds, the magnitude of 
the force corresponding to. this is 


M wr ° 
ae lb. weight. 


The direction is given by 
tang = one 
—W* rsin 6 
which shows that the force acts along the radius 
from C to A. 

These two proofs show that in the two cases when 
the engine is slung up or running along the rails 
(the revolutions of the driving wheel being the 
same in each case) the acceleration of the point C 
is the same, and therefore the force constraining 
the motion the same, although the actual point 
paths are different, being a circle in the one case 
and a trochoid in the other, and although the actual 
velocity of the point C is different, being v in the 
first case and the resultant of v and V in the second 
case. From this it follows that the study of the 








ing to some readers. The following proof depends 


pendently of the common translation motion of the 
engine. That this translational velocity may be 
neglected is the tacit assumption made in all the 
usual methods of calculating the magnitudes and 
positions of balance-weights. 





ATMOSPHERIC ELECTRICITY AND 
LIGHTNING PROTECTION. 
(Continued from page 707.) : 

Not even the nature of the lightning flash is 
well understood, and globular lightning, though 
imitated by Planté and others, still puzzles us a 
good deal. Globular lightning may occasionally 
account for the afterglow of clouds ; some ordinary 
flashes seem to pass into globular lightning, which 
is often visible for two seconds. A peculiar case, 
which would probably please Dr. O. Lodge, is reported 
by Count G. Hamilton, of Hjelmsater, an estate 
situated on a mountain on the eastern shore of Lake 
Wener, in Sweden. He counted 20 seconds after a 
very vivid flash, when suddenly a brilliant white 
ball was seen over the dining-table ; it disappeared 
almost immediately with an explosion, not doing any 
further harm than singeing the hair of some of the 
observers—who all agree about these details—and 
knocking over a few glasses, &c. In the kitchen 
below, the cook noticed sparks all round—the house 
had no lightning conductor—without seeing either 
flash or ball ; she felt as if she were lifted up. A 
moment later a new fiash struck two trees near 
the house (Meteorolog. Zeitschr., 1896, es 265, 
279, and 475). Locke (Hl. World, 1893) noticed 
red sparks for several seconds after a flash. At 
Nieheim, in Westphalia, six people saw a ball of 
fire—as usual, described as of the size of a man’s 
head—descend, followed within a few feet by .a 
sheaf of fire, 5 ft. long and 1 ft. in diameter, per- 
haps; the house was burnt to the ground. A 
treatise on globular lightning, theory and statistics, 
was published by Santer, Ulm, in 1890. 

We are not wiser regarding the effects of light- 
ning on the human body. Almost any case is 
spoken of as curious. Sometimes no sign of inj 
can be seen ; in others: marks are left on the body, 
clothes are scorched or torn to shreds, metallic ob- 
jects volatilised, the nails driven out of boots,and the 
soles rent. The sad case which happened on a field 
near Guildford, on August 26, 1897 ac tege dis- 
played all these positive characteristics. The clothes 
were dispersed in a circle of several yards around 
the dead body, and in the ground a hole 3 in. deep 
and 4 in. in diameter was noticed; the skin was 
torn off the chest, and the legs were blackened. 
Dr. Wingard reports on a case which oczurred near 
Goeteborg (Meteorol. Zeitschr., 1896, page 476) where 
the peculiar fern-leaf pattern, like pteris aquilina, 
was observed on three spots on the y of a 
woman, under the clothing which was absolutely 
intact. The woman recovered, and the marks dis- 
appeared in three days. . 
Dr. Chenet (Lwmiére Electr., vol. 1x., page 148) 
saw himself and his companion, both on horseback, 
enveloped in fire, and felt a violent shock ; they 
saw no flash, and heard no thunder, which is the 
usual experience, but their Arabian guides did. 
Lying down on the ground, Chenet was again struck ; 
this time he heard the thunder, and he noticed 
sparks from his fingers, &c. He was a long time 
ill, and remained very sensitive to thunderstorms, 
The damage done by lightning, apart from the 
ravages of hail and rain, is, on the whole, mode- 
rate. The United Kingdom has about one fatal 
case per million inhabitants annually. In Germany 
between 50 and 100 are said to be killed, and from - 
200 to 300 struck ; taking the population at 50 mil- 
lions (49,429,000 according to the census of Decem- 
ber, 1890), we have one or two fatal cases per million 
annually. In France, Turquan has continued to 
1892 (Eclairage El., vol x., page 191) the statistics 
which Arago had carried to 1855. - Up to 1872 there 
were from 30 to 100 fatal cases per year, since then 
from 100 to 180; the population had not varied 
much—36 millions in 1856, 38 millions in 1866 (after 
acquisition of Nice and Savoy), 36 millions in 1876 
(after war), 38,340,000 in 1891. Italy (population in 
in 1871, 27 millions; in 1892, 30,535,000) had in the 
decade 1882to 1891, 1626 persons killed by lightning. 
According to Alex. McAdie (Electrical meer, 
New York, vol. xvii., page 168, &c.), of the United 
States Weather Bureau, who had largely to rely 
upon newspaper reports, however, lightning killed 
in the United States in the four years 1890 to 1893, 
120, 204, 251, 209 persons, and caused in 1891 and 





inertia forces of a locomotive may be: made inde- 








ENGINEERING. 





[JUNE 13.-1902. 





1892 457 and 839 fires. . Whilst in general the damage 
done after the. first of August was not proportion- 
ally too high,. there. were in one year 130 barns 
struck before, and-138 after that month, because, 
McAdie argues, the full, warm barns send up 
ascending currents, and because the stalks of grass 
and corn act ‘a8 tiny lightning rods, while after 
harvesting trees and houses only can act in that 
capacity. We shall return to this point. According 
to H. F. Kretzer, of St: Louis, Mo., who tabulates 
his own statistics, the United States had since 
1883 lost, on an average, 206 lives by lightning per 

r.. That there hietien a very decided increase 
in the incendiary.and cold lightning strokes on the 
Continent daring the last decades was very strongly 
brought oat by a compilation issued in 1890 by 
Kassner, based: upon the statistics of the fire 
insurance  comipanies of the Prussian province of 
Saxony ; the average increase in 20 years was 115 
vper cent.; the country had suffered most. The 
peper, an abstract of which appeared in the 

trotech. Zeitschr, vol. xi., page 262, was most 
instfuctive in several respects, and referred’also to 
special favourite tracks of thunderstorms. 

Whether forests and trees act preventively, like a 
multitude of lightning conductors, is no more 
settled than the. part played by lightning-rods in 
general. There is no doubt that certain kinds of 
trees are often struck, and that it is inadvisable 
to take shelter under a tree. Some feet away from 
the longest branch is considered the safest place ; 
there one is, of course, fully exposed to the rain, 
but the danger is probably not so great as in the 
open field. Oaks are universally regarded with 
suspicion. - In the report of the Lightning-Rod 
Conference of 1882, elms, oaks, ashes, and poplars 
are called: dangerous ; beeches, birches, and maples 
are mentioned as hardly ever touched by lightning. 
In Croxton Park, 20 per cent. of all oaks, con- 
taining much iron and therefore thought poor 
timber, inclined to split, had been struck ; they 
stand on- rocky ground. The best records 
on this question we know of are those of.the 
Principality of Lippe-Detmold; they cover the 
years 1874 to 1885. Here the order of ‘danger 
seemed to be: Oaks, 100; elms, 77; pines, 33; 
firs, 10; ‘fir trees in general, 27; beeches, by 
far the safest forest trees, 2. This agrees fairly 
well with the popular notion. As regards the 
nature of the soils, the figures are less concordant ; 
but one can understand that a dry sand would 
behave differently to a’ wet sand or clay, and that 
during a heavy thunder-shower the difference would 
disappear. McAdie thinks that trees near flowing 
or temporary water are most exposed. But, ac- 
cording to Dimitrie Jonescu, the locality, wet or 
dry ground, has rr to do with the question. 
He made many careful experiments; yet, after 
all, he relies chiefly upon: resistance and dielectric 
tests, as he observed what strength of current was 
required to strike through a test-board 4 in. thick. 
Jonescu teaches that trees.are liable to be struck 
when starch-producing, and not when fat-producing. 
As oaks, willows, an plars produce hardly any 
oil, others, lime trees, 4 according to the season, 
oil or fat, those trees may be safe or not. 

The poplars have especially been studied by 
A. Hess (Elektro. Zeitschr., 1890, pages 131, 145). 
They certainly: appear to attract lightning. When 
the branches come down -pretty near the ground, 
and when the ground is damp, and no metallic mass 
is near, they protect a building ; poplars with few 
scraggy branches, or such whose branches come too 
close to the roof, are dangerous. But in the 
latter case the roof may be protected after wire- 
cage fashion by wires with earth connection. It 
is interesting that Colladon already proposed to 
utilise poplars as lightning-rods by providing them 
with iron belts and earth plates. The distinction 
which Wockert (Lumitre LElectr., vol. xlviii., 
page 347, 1893) draws between trees with sharply 
serrate and pinnate leaves (point dischargers) and 
those with entire margins, seems rather fanciful, 
although ‘branches of such trees did behave dif- 
ferently in his experiments. From long-continued 
observations made in Aargau (Switzerland) Kiniker 
has concluded that forests divide thunder-clouds, 
and that storms, centring over forests, do ‘not carry 
hail ; hail is to fall only when the storm gathers 
over — wooded or country.’ In the case 
of a Neem tree, struck in April, 1890, in Lower 


Burma (reported in the Journal of the Inst. Electr. 
Engineers, 1891, page 253, by the Director-General 
of Indian Telegraphs), no reason could be found why 
that tree, and not higher ones close by, was selected. 





In England the last full-dress debates on ‘‘ Light- 
ning, Lightning Conductors, and Lightning Pro- 
tection” took place in connection with the reading 
of Dr. O. Lodge’s paper of that title in the Insti- 
tution of Electrical Engineers in 1889, and with his 
subsequent paper on ‘‘ Lightning Guards for Tele- 
graphic Purposes,” read in the following year. The 
exceedingly suggestive experiments performed by 
O. Lodge, and the very interesting additions made 
to them by Wimshurst during the discussion—which 
was otherwise rather barren—will still be remem- 
bered. Presuming the analogy between lightning 
and Leyden-jar discharges, Lodge showed good 
reasons to distinguish between the steady strain 
of so gradual a growth that the path of discharge 
will be prearranged inductively, and the impulsive 
rush produced, for instance, by the discharge of a 
large cloud into another one, which then overflows, 
in which case there can be no inductive prearrange- 
ment. The impulsive rush struck points and flames 
as readily as domes and knobs. Some members of 
the Lightning-Rod Conference were quite sure that 
there was no impulsive rush in Nature ; they might 
just as well have asserted that the steady strain 
discharge did not exist. Without pressing the oscil- 


‘latory character of lightning—for one very rapid 


variation of current would suffice for these con- 
siderations— Lodge further maintained that iron rods 
are.as good lightning conductors as copper, and flat 
ribbons better than rods probably, since the cur- 
rent mainly keeps to the surface ; that many points 
of moderate height are preferable to a few 
high ones; that to avoid side flashes metallic masses 
in the houses should be connected with one another 
and earthed independently, rather than joined to 
the conductor ; that poor conductors were better 
than none, and that perfect conductors did not 
exist. How little we really understood the character 
of powerful discharges was well demonstrated by 
the curious interest which Lodge’s side-flash experi- 
ments excited. One member was still willing to 
grasp a well-earthed stout copper lightning-rod 
for the honour of the Conference and of the Institu- 
tion. Canestrini, who repeated Lodge’s experi- 
ments in Venice in 1893, comes on the whole to the 
same conclusions; he dwelt particularly on the 
strong magnetic effects of side flashes. J. Trow- 
bridge (Siliman’s Journal, vol. xlvi., page 195, 
1893) regards lightning as distinctly oscillatory, 
whilst brush discharges and glows (aurore) would 
be due to continuous currents. An inductive con- 
denser discharge killed several men in the United 
States Navy yard at Norfolk on June 20, 1894 
(Electrician, vol. xxxiii., page 349). The men had 
taken shelter under the iron hull of the Raleigh; 
there was no flash of lightning, and the officers on 
deck felt nothing. We know also that lightning 
can to all appearance travel many miles on tele- 
graph wires without doing any damage to speak 
of, and yet prove fatal. A lineman upon the 
—_ wires at Shrewsbury.was fearfully hurt 
on a fine evening by a storm raging 50 miles 
away, at Hereford (Spagnoletti, J. Inst. HI. 
Engineers, 1890, e 403); a similar case was 
reported from Senkowo, in Russia, in the summer 
of 1894, where the storm was 70 miles distant. 

The lightning guards of telegraph wires, and also 
of electric plants, to which we cannot further refer 
on this occasion, do their duty on the whole. In 
fact, the damage done to apparatus is so small, both 
here and on the Continent, except in particularly 
exposed positions, as in the Jura Mountains, &c., 
that higher protection, which could not be obtained 
without considerable expense and complications, is 
not deemed necessary. There have been de- 
plorable accidents, however, and buildings in the 
country need further protection. It is the fire 
which is to be feared most, not so much the 
mechanical dam Towns do not escape thunder- 
storms, but enjoy comparative safety, owing, 
perhaps, to the hot-air currents from the chim- 
neys, to the network of telegraph and telephone 
wires, as was first pointed out in Belgium, and 
also to lightning-rods, but not to their insignifi- 
cant number. We are, perhaps, apt to forget the 
proportion of town to country areas. Unless we 
imagine that storms form over towns, there seems 
to be no reason why storms should prefer town 
districts; Lightning guards for country houses, 
sheds, and barns, must be inexpensive ; as they 
are not, peasants will not use them. Although 
iron conductors mo Ae in favour, elaborate 
and expensive termi of copper with platinised 
or gilt points have also been pushed. Why- do 
we want points? Because, it is said, the con- 





ductor has two functions—preventive, by silently 
neutralising the charge, and protective, by provid- 
ing a safe path for the flash. The peasant has fur- 
ther been warned that a poor defective conductor 
only entices lightning, and that it is worse than 
none at all. In Wiirttemberg it was actually pro- 
posed to insist upon galvanometer tests of the con- 
ductors at regular intervals. Such a test would be 
worth very little. If it answers, it does not prove 
in the least that the heavy current would find an 
efficient outlet; if it fails, it disproves nothing. 
The lightning-arresters of apparatus contain a 
ar tt 3 which the flash is not supposed to mind - 
but in a house conductor a gap would be criminal. 
we are taught. ; ; 

The opinion is gaining ground that this insist- 
ance upon a perfect conductor is a fallacy which 
would not have taken so strong a hold on us if it 
were not for another prejudice—the preventive 
action of the point terminals. Helmholtz combated 
this view at the Paris Electrical Congress of 1881, 
Thunder-clouds are, :as a rule, at considerably 
higher levels than is often fancied, and are at alti- 
tudes of 3000 ft. and more. What good can a few 
pins do, projecting rarely.to more than 100 ft. in 
height, in a storm advancing with a speed of 20 miles 
an hour? Of course, clouds come down much lower 
sometimes and seem almost stationary. It is also 
true that a metallic imitation cloud cannot be charged 
from a Leyden jar, if a point be immediately under 
it. But if, as in Chwolson’s and also in Lodge’s ex- 
periments, the clouds are removed a little and then 
approached again, sparks will flow over to the point. 
It ‘has been objected that this applies to. metals, 
but not to poor conductors like clouds. That argu- 
ment would cut both ways, however. 

These views may not be approved, but it will 
be conceded that we meet with rather inconsistent 
ideas on the duties of a lightning conductor. If 
a building provided with a rod is struck, we look 
for a defect and poor earth, find some fault or other, 
and are satisfied that theory has once more been 
confirmed. It does not occur to us that there need 
not be a failure at all. An analysis of the light- 
ning statistics compiled by the Austrian Military 
Comité is very suggestive in this respect. The 
statistics are neither complete nor very re- 
liable, since the questions submitted were often 
misunderstood; but this first analysis by 
Friedrich Wachter is very instructive. Of the 
buildings or groups of buildings under the comité, 
there were in 1893, 1086 with and 6893 without 
lightning conductors; of the former 29, of the 
latter 13, were struck. For 1894 and 1895, the 
numbers of houses and strokes (in brackets) were : 
1894, 1092 (35) with, 6941 (6) without conductors ; 
1895, 1092 (81), 6949(6). The statistics are beauti- 
fully tempting for people inclined to jump at con- 
clusions. It looks as if the danger had increased, 
and as if houses provided with conductors were 14, 
37, 82 times more endangered than those without 
rods. There were really more storms in 1895. But 
after separating two notoriously vicious districts, 
Cattaro on the sea, in the extreme south of Dal- 
matia, and Trebinje, not far from it in the moun- 
tains of the Herzegovina, we have only 33, 31, 26 
cases of strokes left for the three years. Wachter 
very properly points out that only the houses in 
endangered positions had been fitted with con- 
ductors, that probably there would have been 
more accidents if no conductors had been pro- 
vided, and that these have certainly been struck 
more frequently than the statistics indicate. Yet 
it is noteworthy that the damage done in the 
25 cases of unprotected buildings was light. Of 
the protected houses struck, 14 had earth-plates 
reaching down to the underground water ; 131 had 
no ground water, and in 38 of these cases ‘serious 
damage was done. These latter houses stand on 
rocky soil; the tree conductors ended in three 
shafts, each 10 ft. deep, with earth-plates packed 
in charcoal or iron. This is now regarded as dan- 
gerous. In Trebinje the return -telephone cable 
has been used as earth with good results. In some 
cases the Faraday-Maxwell cage wiring has been 
adopted and proved successful, also Zenger’s sym- 
metrical wiring, e.g., in Krivoscie, whence before 
many fatal cases had been reported. A characteristic 
stroke occurred at Trebinje on April 2, 1893. The 
lightning seems to have struck and fused all the four 
rods of a building: simultaneously; it jumped over 
to the corrugated roof, came thereby.near the tele- 
phone cable and made for it, knocking a lump of 
stone-work, 10 ft. by 13 ft. by 3 ft. thick, out of the 
wall, and shattering the stone-above. The watcli- 
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house on the Goli-vorh, near Resano, has been struck 
21 times in three years. Wachter’s paper appeared 


in the ‘‘ Mittheilungen aus dem Gebiete des Artil- |: 


lerie und Geniewesens,” 1896, page 565. In the 
same journal Colonel Hess has described his 
meteorological observations conducted in the deso- 
late Karst mountains in the years 1884 to 1887, and 
his experiments on the best protection of powder 
magazines. . Four types of sheds were built, 
and all four struck, but explosion ensued in one 
only. The experiments made in Prusssia on suit- 
able earth connections for powder magazines have 
been described by Herholz in the Elektrotechnische 
Zeitschr., 1892, page 430. The network is earthed at 
several places by tubes, 14 in. in diameter, of iron 
or copper, also copper covered with iron tape, 
which materials have proved about equally useful. 
Lead does not answer ; the shafts filled with coke 
seem to have given satisfaction. 

When the question of lightning conductors came 
before the Elektrotechnische Verein of Berlin in 
1897 (Hlektrotechvische Zeitschr., 1897, page 448), 
it resulted that there was little agreement in 
general, but almost general agreement about the 
non-preventive action of lightning conductors? And 
the good services rendered even by poor conductors. 
A committee, appointed some years ago, had not 
been able to report before, because some of the 
chief members had died (Werner Siemens, Helm- 
holtz), and on account of dissensions. K. Strecker, 
aware of the difficulties, wished to confine the dis- 
cussion to two questions: Can metallic roofs, 
ridges, gutters, &c., be utilised as conductors? 
And how and of what are earth-plates to be made ? 
The excellent and practical paper by Findeisen 
answered both questions, especially the first, to 
a certain extent. Dealing exhaustively with the 
statistics of Wiirttemberg, Findeisen convinced 
his hearers that the Franklin or Gay Lussac rods 
can—for medium-sized houses at any rate— 
be dispensed with, and that the Melsens and Fara- 
day-Maxwell systems can very considerably be 
simplified. It will be remembered that Melsens 
suggested a wire cage arrangement as early as 1868, 
but in combination with many multiple-rods of 
weak section. The Brussels Hotel de Ville was 
afterwards fitted after his plan, and was struck, out 
of which a great deal has been made. Clerk Max- 
well proposed, in 1876, to sheathe roofs, walls, and 
ground floors of powder mills with metal, or to sur- 
round them with a net-work of good copper wire. 
Earth connection would be unnecessary, but any 
pipe, wire, &c., coming from outside would have 
to be connected with the outer shell of conductors, 
and persons near the walls might suffer. Findeisen 
wishes to make use of metallic roofs, gutters, and 
rain pipes, because lightning often jumps over to 
them, finding there a convenient path. He further 
attributes great importance to metallic ridges. If 
there is a ridge in galvanised iron, this will do well. 
If not, a rope of seven 4-in. galvanised iron wires is 
used, four wires are carried along the longitudinal 
edges, three along the sides, then down the corners 
of the house, and either connected to earth-plates, 
and certainly to gas and water mains, or simply 
spliced below the ground so as to encircle the 
house. One end of the cable might be connected 
to the gas main, the other to the water main, or 
the cable can be opened out into brushes—an old 
suggestion of Robert Mann’s. As ridges are struck 
by preference, terminal rods are unnecessary ; but 
chimneys may be fitted with a rope branch rising a 
few feet above the chimney and fixed laterally to 
it. New houses to be. built are profitably provided 
with a ridge of galvanised iron. The paper illus- 
trates the simple straps and clamps by which the 
rope or ropes—a double rope along the ridge is to 
be recommended—are held. Horizontal and vertical 
gutters are utilised, as stated above, and the con- 
nections soldered; along those edges no special 
wires would be required, and the parts of gutters 
and rain pipes need not be soldered, as experience 
demonstrates. In many cases the whole work 
would be very simple and cheap. 

Findeisen, perhaps, pays too little regard to good 
earth ; in other respects his proposals look prac- 
tical. He considers that, as a rule, the main energy 
spends itself above ground, and that the network 
of wires around:a house would find good earth 
during the heavy rains of a thunderstorm. But 
we know of storms unaccompanied by rain and of 
winter storms with snow-showers, both: of great 
violence often. Leonhard Weber mentioned during 
the discussion how the people secure a good earth 


pit is dug and filled with fine loam ; the surface is 
shaped to a little hollow,.in which the rain eollects. 

As regards the perfect conditions of lightning 
conductors, generally insisted upon, we have some 
significant experiments by K. R. Koch (Hlektrotech- 
nische Zeitschr., 1897, pages 232 and 639). He found 
that an old rusty chain behaved just like a coherer ; 
when a spark was produced somewhere in its 
neighbourhood, its resistance went down to one 
thousandth of its value. He rigged up a 
very bad discontinuous lightning conductor, which 
he watched during various thunderstorms. The 
resistance of the conductor, practically infinite, 
was reduced to 130,000 ohms when thunder was 
heard in the far distance, and further to 900, and 
finally to 230 and 190 ohms when lightning passed 
about 2 miles away. Similar observations were 
made when the storms were receding ; the strong 
gusts of wind which shook the conductor raised 
the resistance to 130,000 ohms again. Koch sug- 
gests conductors similar to those of Findeisen ; 
but he would prefer stout wires to wire ropes, and 
would not solder the joints, but simply twist finer 
wire around the ends. He puts a very pertinent 
question: If point terminals are so much to be 
recommended for the air, which is an insulator, why 
not for the earth as substitute for earth plates? 
Quite novel is his suggestion for the insulation 
of whole blocks of buildings. He would carry 
two wires over the roofs and send from each house 
four branches down to earth; the chief wire, he 
proposes, might be the neutral conductor of three- 
wire systems. 

The connection of all big metallic masses (pipes, 
&c.) with the lightning conductor, strongly advo- 
cated by Kirchhoff already, was long resisted by 
the Berlin magistrate—e.g., two water mains were 
reported to have been struck by lightning in 
1897. In Miinster a water meter was damaged, 
the lead pipe fused with globules, and the main 
burst (Schilling’s Journal fiir Gas, June 30, 1897). 
Further, the Erfurt water main was struck on 
July 25 (Elektrotechnische Zeitschr., August 5, 1897). 
The main lies 5 ft. deep in wet ground. It is said 
that a poplar tree near it was struck ; the tree was 
found uninjured, barring a doubtful mark near the 
root. The pipe was very thin on the injured side ; 
there was a rent, and an irregular piece, 9 in. by 
13 in., had disappeared ; that it was volatilised, is a 
mere assumption. The examination upon which the 
report is based took place 20 hours after the acci- 
dent. We do not hear how near the roots came to 
the pipe ; yet Neesen comments upon the case as 
clearly one of lightning stroke, chiefly because that 
piece of iron was not found, although we do not 
even learn that it was particularly searched for. 
Another case is more instructive: The petroleum 
works of Korff, near Harburg, are fitted with 34 
lightning conductors. In August, 1895, one of 
the benzine vessels, of 20 cubic yards capacity, 
which move on rails, was struck and ignited ; no 
other damage could be discovered. One of the 
gates was also struck ; this gate is a low structure 
surrounded by three high buildings, all fitted with 
lightning conductors. The water main runs under 
the gate. Both the preventive and the protective 
actions seem to have failed in this instance. 
Nippold, reporting these cases in the Elektrotech- 
nische Zeitschr., 1895, page 723, makes the very 
good suggestion that the railway tracks should be 
connected up as earth. We will finally mention an 
example of successful bird-cage protection, very 
sad otherwise (Eclairage Electr., vol. i., page 215): 
One man and six children were killed, and five other 
persons in other rooms of the same house seriously 
injured. One victim, whose body -was found 
covered with marks, had been standing with his 
head close toa bird-cage ; the bird did not even 
appear to have been frightened. 


(To be continued.) 





THE GERMAN NILES TOOL WORKS, 
BERLIN. 
(Continued from page 703.) 
ConTInv1ne our illustrations of the German Niles 
Tool Works, near Berlin, we give on our two-page 
plate eight views of the fine machinery hall, while 
on pages 770.and 771 are reproduced several draw- 
ings illustrative of the somewhat unusual construc- 
tive details of roofs and columns of this building. 
Deferring for the moment a detailed description of 
these structural features, some general-facts as to 





connectionin Holstein. In dry sand a pretty deep 


the five main bays and the two subsidiary aisles, 


which run at right angles to the main or erecting 
bay, may be given as introductory to our description 
of the tools. 

In the five main bays, which are over 200 ft. in 
length, the width between the centres of the crane 
columns is 50 ft.; the height from the floor to 
the top of the crane rail is 25 ft., or to the lower 
edge of the.roof truss 32 ft. 6 in. The outer light 
wooden roof is covered with wood-tar paper and 
gravel ; its inclination is 1 in 2, which insures a 
good hold. The central portion of clear wire-glass 
has a pitch of 1 in 1}; experience in the -rather 
moist~ climate of Berlin--has shown that with 
a lesser inclination the condensed moisture is 
not carried off by the LJ provided in the framing, 
but drops down into the shop. There are shutters 
centrally hung, and therefore balanced along the 
whole length of the two sides of the louvres, at 
the apex, and these, conveniently controlled 
from the shop, provide for ventilation as needed. 
Rain water and melted snow collecting in the 
valleys between the roof are carried off by drain, 
pipes at alternate crane columns into gullies 
laid well below the shop floor. The roof itself 
is slightly waved in the direction of its length, 
to drain toward these pipes; an inclination so 
slight as to be unnoticeable from within is 
quite sufficient. The crane columns are of light 
lattice-work, with the web of the LJ-beams placed 
outward to give a smooth surface for making attach- 
ments. They are 20 ft. from centre to centre. 
The crane girders are of various weights to suit 
the capacity of the cranes ; those for the heavier 
cranes are trussed on the bottom to save material ; 
this practice is adopted in Germany because it 
is found more economical than to make the’ lower 
member continuous, as the labour involved costs 
less than the material saved. The piping for the 
hot-air heating and ventilating system is carried 
on the lower stringer of the roof trusses. 

The line shafting is generally hung well up to 
the under sides of the crane girders between the 
columns, as may be clearly seen in Fig. 13, and 
carried on wall-brackets bolted to the inner side of 
the LJ crane-column members. It is divided u 
into short lengths, each driven by its own indi- 
vidual geared motor, placed on brackets clamped 
to the crane columns about the centre of each 
side, as shown in several of the illustrations. The 
general illumination is by direct-current arc lamps, 
hung just clear of the travelling cranes between the 
roof-trusses. In order to determine their best posi- 
tion, a portion of the lamps were also hung lower 
down between the columns from the crane girders ; 
but it was found that the method finally adopted 
gave a much more even distribution of light, with 
almost no shadows, . The provisions for, daylight 
illumination are excellent. This will be sufficiently 
evident from a look at the photographs, most of 
which were taken during the noon hour of rather 
dull November days. An agreeable shade of green- 
grey paint applied to all of the structural work, 
with the exception of the bases of the columns, 
which are painted black, so that they will not show 
oil-stains and finger-marks, contributes not a little 
to this even distribution of light. One is at first 
rather surprised to find that the graceful structure 
should be amply strong for two 30-ton cranes: on 
the same track. 

There are five bays, side by side, all like the one 
described, and two side-aisles of the same dimen- 
sions, with galleries ; these all give into an erecting- 
aisle running transversely to them, 60 ft. wide and 
350 ft. long, with a clear height to the crane-tracks 
of 28.5 ft. and of- 36 ft. to the roof-stringer. The 
whole ground-floor area of the machine-shop is 
therefore 350 x 260 = 91,000 square ‘feet, to 
which must be added 200 x 100 = 20,000 square 
feet of gallery flooring, making 111,000 square feet 
in all, ., 

The floors are all of creosoted rectangular wooden 
blocks, set with the grain up on a carefully smoothed 
and levelled concrete floor, varying in thickness 
from 6 in. to12in. The lighter machines are set 
on small brick piers of the same height as the wood 
blocks removed to make room for them. The 
superiority of this type of flooring is now generally 
pir scar ns Hr The removal of a damaged block 
is a very simple matter, as is also the taking up of 
a whole line to accommodate the insertion of an 
electric wire: slivering is a thing unknown. 

The various machines of the same kind are 
grouped together, so that we find turning, chucking, 
and milling departments each.under the control of a 





foreman: The foremet’s offices are mostly of two 
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storeys, as in other modern works. The foreman] The view from the base of the staircase and from | cranes traversing this aisle. 


has an office for himself and his clerk on the top 
floor ; below is a tool-distributing room. 

Resuming our itine through the shops, we 
take the two wider tise (Fi . 12), devoted to 
such machines as medium weight oben, drills, and 
small boring mills, that are made up in lots and for 
stock. In the first aisle are the various machine 
tools, with a milling and gear-cutting department— 
the latter serving also the rest of the shop, while 
the second is reserved for erection. 

A staircase at the lower end (Fig. 12) com- 
municates with a gallery, the full width of this 
bay. The rear end of the gallery is devoted to the 
making of tools for the manufacturing department 
below. Provision is also made for the delivery of 
machines or heavy work by a 10-ton traveller 
working in the adjoining bay. 

The power station of the works is also on the 
—. It consists of a series of transformers 

oused in a special fireproof compartment. They 
receive, aS Was a mentioned, alternating 
currents of 10,000 volts from the Oberspree 
station of the Berlin Electricity Works, of 50,000 
horse-power, which adjoin the cable works of their 
builders, the Allgemeine Elektricitiits-Gesellschaft, 
and give it out to the large distributing board 
in front at 225 volts pressure, to serve the various 
motors and incandescence lamps. A second and 
smaller switchboard is devoted to the service of the 
cranes, which all have continuous-current motors 
wound for 220 volts; two motor transformers are 
required for this work. The electric installation is 
by the Allgemeine Elektricitiits-Gesellschaft and 
the Union Elektricitits-Gesellschaft. The gallery 


is carried slightly beyond the junction of this bay 
with the transverse erecting-shop at its upper end, 
so that the cranes traversing the latter may deliver 
machinery to it. 


the front end of the first bay is shown in Fig. 12. 
A central row of iron columns, clothed to make 
them fire-resisting, supports the gallery above and 
divides the aisle into two ; the upper end of the 
outer part is devoted to the various gear cutters 
for spur, bevel, and worm-wheels. Here, as else- 
where, there is at present plenty of space to accom- 
modate machines which are to be placed later, and 
which are already located on the plans. Two lines 
of shafting are carried along the ceiling about the 
same distance on each side of the central row of 
columns. 

The hangers, as well as the Ly stringers carrying 
the countershafts, are clamped to the lower flanges 
of the I beams supporting the gallery floor. As these 
beams run cyte A the aisle, it is a very 
convenient matter to clamp countershafts stringers 
wherever it may best suit the machines. A smooth 
light grey calsomine serves admirably to distribute 
the light from the inverted arc lamps. About midway 
along the length of the bay the shafting is divided 
into two independent parts, each geared into its 
separate motor, also hung from the ceiling. The 
frames carrying these motors are quite plainly 
visible on Fig. 1 . The mass of the solid ceiling 
is found quite sufficient to absorb the slight vibra- 
tions from the motors, so that the universal 
grinders on the upper gallery, placed near to the 
wall, give no evidence of trembling. Partially con- 
cealed by the bank of gear cutters is one of the 
tool-distributing rooms, whose upper storey is 
occupied by the foreman and his ann. 

Fig. 13 is a view from the lower end of the 
manufacturing erecting-aisle. The third bay, the 
first one continued to form the foundry, is also 
shown in Fig. 14. One side is given up to 
boring and turning mills, the other to planers, 





all within convenient reach of the two 20-ton 





cation of the following method for driving from 
lineshaft to countershafts, and from these to the 
machines : two horizontal Lj-beams are carried from 
column to column, well braced by lighter channel 
struts and gaspipe distance-pieces with tie-bolts. 
Light cast-iron wall- brackets carry the usual 
countershaft, furnished with the machine, and are 
clamped to these girders. In a few instances, 
where exceptionally heavy driving or long overhang 
required it, a second similar girder was placed on 
the opposite side of the crane column, and con- 
nected to the first by transverse top and bottom 
tj-beams, the whole making a very stiff lattice box, 
that cuts off very little light. 

The next aisle, represented in Fig 15, as seen look- 
ing towards the erecting-aisle, is given up to heavy 
planers and served by two 20-ton cranes. The 
planer on the left is 12 ft. by 10 ft. by 30 ft. Its 
light and graceful shape, generally characteristic of 
many Niles designs, is really deceptive. At first 
glance, one is not inclined to credit it with the 
enormous power it really possesses. When we 
watch the absolute steadiness, however, with which 
it will take a cut of ? in. depth and ;3, in. feed on 
each of four tools without jar, on entering and 
leaving the cut, sufficient to upset a full-length 
lead pencil set on end, we soon reverse this first 
impression. The table, cast in one single piece, 
alone represents a weight of 40 long tons. __ 

Fig. 16 was taken with the camera placed in the 
next bay, pointing toward the front, and takes in 
half the width of this aisle, which is given up to 
light planing, slotting, and shaping machines. 
Next to the track that crosses the aisle at about the 
middle of its length we see another of the tool- 
distributing rooms, with foreman’s and clerk’s en- 
closure above it. As the machines are of medium 
size, it was possible to arrange two rows down the 
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THE GERMAN NILES TOOL WORKS, BERLIN. 
(For Description, see Page 769.) 




























































































£ G5+45-6 











CP NNO 

















swe we 


















































772 


ENGINEERING. 





[JUNE 13; 1902. 





centre, and to drive these from a line shaft carried 
on the columns shown at the right of the illustration. 
The two 10-ton cranes can pass over this central 
lineshaft without interference, and so serve all of 
the tools in the aisle. 

From the view of the lathe-room, as seen in the 
front of Fig. 17, a better idea may be gathered of 
the arrangement, original with the designer of this 
plant, of one or more intermediate lines of shafting 
and countershafting arranged in such a way as to 
permit their being traversed without interference 
by overhead cranes. A row of cast-iron columns 
with liberal bases is secured to light foundations. 
The line shaft is placed on the top of these columns. 
At. about two-thirds of their height j[ beams 
are bolted to brackets cast on the columns. Light 
cast-iron brackets are bolted to planed faces on the 
sides ; at their outer ends J beams are clamped. 
Transverse LJ beams attached at pleasure to the 
longitudinal I and JC beams give a good base for 
clamping the usual countershaft hangers, and at the 
same time act as transverse stiffeners for the whole 
structure. The bending moments are very small, 
as the angle of the belts from the line to the 
countershafts is not large, while the power taken 
off on opposite sides is nearly the same. The belts 
reaching from the countershafts to the machines 
run very nearly vertically ; and as here, too, nearly 
equal power is delivered on both sides, the bending 
stresses are practically balanced. 

The forward end of the next and last aisle is 
devoted to pulley machinery and countershafting, 
while the rear end (Fig. 18) accommodates the 
grinding machines on which all round fits are 
finished ; still farther along are the screw lathes. 
Over this aisle is a gallery devoted to the making 
up of tools for all that part of the plant not given 
up to building machines in larger lots. On this 
gallery is also located a small corps of draughts- 
men, who design the various shop tools and fixtures. 

As previously mentioned, all of these aisles lead 
into the erecting-shop (Fig. 19). A siding of the 
main track traverses this aisle; ranged along the 
wall are the various vertical and radial drills, all 
with individual motor drive. On the floor on the 
shop side of the track at the upper end are three 
boring and milling machines, separately operated 
by electric motors. The opposite end, from which 
all shipments are made, is given over to the 
shop carpenter and shipper, and to wood-working 
machines. About the middle of the wall there is 
a commodious tool and drawing distribution-room, 
the upper glassed-in portion of which is occupied 
by the head foreman, erecting foreman, and the 
clerk, who keeps track of the run of work between 
the various departments, and sees to it that work 
is carried through in the time planned. 

Between the track and close up to the ends of 
the longitudinal aisles, and extending across the 
width of three of them, there is an erecting-pit, 
200 ft. long by 16 ft. wide by 8 ft. deep for the 
first half of its length, and half that depth for the 
remainder. Planed cast-iron rails of box section 
are well secured on top of its side walls. At intervals 
of 8 ft. we should find, on closer inspection, perma- 
nently set in the cemented bottom, a series of 
planed sole-plates to receive substantial truncated 
pyramidal columns with planed tops, on which in 
turn longitudinal planed cast box girdersare laid. A 
series of transverse girders can be distributed as 
needed ; these serve as parallel blocking, always 
ready levelled, for the erection of such machines as 
boring mills, planers, &. A few girders, long 
enough to reach across the full width of the pit, are 
provided for specially large machines. Such portion 
of the pit as is not in use is covered level with the 
top of the transverse girders and the floor by 4-ft. 
by 8-ft. sections of heavy planking. 

Future enlargement of the machine-shop will be 
accomplished by the addition of longitudinal bays 
and the extension of the trarsverse erecting-shop 
toward the west. The foundry can be extended 
two bays east—and westward by as many more as are 
ever likely to be wanted. Plenty of room for a west- 
ward extension of the brass foundry is available. 
The rearward extension of the office building is 
already laid down on paper; it will accommodate 
the drawing-room whenever an expansion of the 
pattern-shop to take in the present drawing-office 
shall ‘indicate the advisability of this measure. 
Such structural work as is needed in the walls to- 
ward the sides to be extended is already built in. 

Comprehensive provision has been made for 
draining off all storm and other waters by under- 
ground sewers. Though the buildings and shops 





are practically fireproof, stand-pipes and hose are 
liberally distributed over the buildings, and there 
is also a portable hose-cart to be joined to the 
conveniently-placed street hydrants. The machine 
and tool equipment is the best that the two conti- 
nents could supply, and the technical and commer- 
cial managements are in experienced hands. Many 
interesting details concerning fixtures, methods, and 
appliances might have been added to this brief 
account. The works are eminently fitted, apart 
from their importance in the manufacturing field, 
for special systematic research, and we thus find 
the German Niles Tool Works among the firms 
which the Tool Steel Commission of the Verein 
Deutscher Ingenieure entrusted with the compara- 
tive tests of iron and steel tools. Mr. Henry 
Hess, the managing director of the German Niles 
Tools Works, is one of the members of this Com- 
mission. The report of this Commission, which 
particularly wished to investigate the behaviour of 
tools on modern high-speed machines, will be 
studied with interest. We saw.a little of this test 
being carried on during our several visits to this 


factory. 
- (To be continued.) 





THE PERSIAN GULF RAILWAY. 
(Concluded from page 742.) 

In 1884 the last attempt with Government 
countenance was made, as already mentioned, 
to utilise the situation created by Cyprus pass- 
ing under British control, and this fell through 
owing to the proposals being opposed by the same 
anti-British jealousy which stopped the Euphrates 
Valley proposals in 1856. The latter proposals were, 
however, once more put forward with a private back- 
ing in 1888-90 ; but their final knell was sounded 
in the inaugural address of the President of the 
Institution of Civil Engineers, in 1892, who pointed 
out that if the building of the line depended solely 
on the Ottoman Government guarantees or subven- 
tions, it would never be built. Reading between 
the lines, this signified that it was then already hope- 
less to obtain the support of our own Government 
to proposals for an overland route to India starting 
from any point in Northern Syria, and that without 
either its effective, moral, and possibly material 
support, such an undertaking in British hands was 
foredoomed to failure. ‘The last time any British 
proposals affecting any of these routes were ad- 
vanced was in 1899, when a powerful syndicate, 
whose mouthpiece was a Mr. Reichmitz, offered to 
build the extensions then contemplated by the Ana- 
tolian railways (see Tables V. and VI.) without any 
TABLE V.—Particulars of Proposed Railway from the 

Bosphorus to the Persian Galf (German Route). 




















shorter than by any other Syrian route, and the 
through distance from London about as short 
as the shortest possible. This apparently pro- 
mising concession, to which the British Govern- 
ment has only afforded slight moral and no 
material support, has, however, languished from 
its very inception. The promoters accepted the 
concession without either guarantee or subven- 
tion from the Ottoman Government, in the hope 
that by thus effectively retaining an absolutely 
free hand the prospects of help from their own 


TaBLe VI.—Particulars of the Existing and Authorised 
Railway from the Bosphorus to the Persian Gulf 
(German Concession). 





























| 
| Actual 

Distances + |Total Cost 

from | Through | ®24Esti- | ciusi 
Names of Places. | Point to |Distances.| juaved, ‘of Holling 

Point. Mile. Stock), 

Haider Pacha miles miles miles £ 
(Scutari).* 

Eski-Sher* .. 197 197 8,610 1,673,500 
Konia* .. ee 2734 470 11,250 3,145,250 
Adana .. 218 6884 | 12,000 | 2,616,000 
Killis .. 125 813: 11,500 1,437,500 
Mossul .. 171 984 6,000 1,026,000 
Baghdad 257 1241 4,500 | 1,156,500 
Bassorab t 3104 1652 8,226 1,000,000 
Rolling stock at 4502... .. 12,054,750 
698,400 
Branshes. l 12,753,150 
*Angora ‘ is 162 9,060 1,467,180 
=, /Marach. 50 7,500 | 875,000 
ee Aintab. 20 6,000 120,000 
& | Aleppo.. 88 6,000 228,000 
$3 J Beredjik 20 6,000 120,000 
$3 ) Mardin.. 38 4,500 171,000 
S_|Erbel .. 34 5,000 | 170,000 
Sg \ Dyala .. 20 | 5,000 100,000 
a” ‘Hitt 603! 6,000 543,000 
Total of brapches proposed .. 1,827,000 
Total of whole system os 16,047,330 
Add sharecapital .. .. | 2,400,000 
{Total capital .. . 18,447,330 











Remarks.—The Ottoman Railway of Anatolia.—Financial par- 
ticulars of completed — : Share capital, 2,400,000/. subscribed, 
1,230,000/. paid up ; debenture capital, 3,200,000/. series I., 3,200,0007, 
series II.; 6,400,0002. debentures, 52,0007. shares—total 6,452,000/. 
Cost of 633 miles at 10,5847. a mile. The standing arrange- 
ment is to build the various sections entirely with the bonded 
capital, and only call upon the share capital to make up extras 
and unforeseens, 

* Completed. 

t The present concession does not extend beyond Baghdad ; but 
Bassorah is the inevitable objective. 

t This enormous total of 18} millions, if the present proposals 
are carried out, will have been raised by means of the Turkish 
a guarantee, secured and paid upon the provincial 
tithes. 


TaBLE VII. — Particulars of Proposed Railway from 
Syrian Coast to the Persian Gulf (Middle Route). 
Gauge, 8 ft. 33 in. 




















| a Through | © Total 
rom roug! ost per ‘0 
Names of Places. | Point to |Distances.| Mile. Cost. 
| Point. | 
. | miles miles | al 
Tripoli .. 0.00 aee Ses 
Homs .. 52.75 | 5275 | 4,8 | 273 
Palmyra 75.25 | 198.00 | gB— |g ee 
Euphrates Valley. | 8 SS gSs 
Palmyra Junction ..| 182.50 | 310.50 | g@>> | “£3 
ne. 106.98 | 41748 | #8Es |) gts 
Kazmie.. 86.94 | 50442 | BASS | 32 
Tigris Valley. Sie | 353 
hdad ww. | 18.68 | 52305 | SETH Sok 
Bassorah -- $10.50 | 88350 | Ref“ | Am 











Distances Estimated 
Names of from | Through | Cost per| Total 
Places. Point to |Distances.| Mile. Cost. 
Point. 
miles miles | £ £ 
Haider Pacha (Scutari) 
Angora*.. - --| 362.66 362.66 8464 3,088,500 
Sivas .. 310.50 673.16 9000 2,794,500 
Diarbekir 290.00 968.16 7858 2,278,960 
Mossul .. 301.81 1264.97 6092 1,838,800 
Baghdad 270.13 1535.10 4187 1,131,000 
Bassorah 310.50 | 1845.60 | 4 1,000,000 
4 — —— 
Total - 12,081,760 
Total with Branch 14,118,560 
Rolling Stock .. 945,950 
| 

| 15,064,510 

Branch from Angora| 
to Cesarma .. -| 254.61 | 617.27 | 8000 | 2,036,800 








RemMARKS.—*This section was opened for traffic on December 31, 
1892. The concession of the branch to Cesarea was specific, 
but the construction has been so far postponed, owing to the 
superior ts of the Eski Sher-Konia line. The remaining 
through line was proposed and studied, Turkish authorities 
being favourable, but has been abandoned in favour of the Konia- 
Adana route, &c. 

Government guarantee. The impression at the 
time was that these proposals were not seriously 
meant, and, if granted, that the lines would 
never be built, or fall back into German hands ; 
anyhow, the proposals were not entertained. The 
truth of the change of policy on the part of the 
British Government has been amply corroborated 
in the case of the Central Syria or South route 
commanded from Cyprus. ere was a scheme 
(see Tables VIII. and XI.), the terminus of which 
was actually nearer to Cyprus than either Alexan- 
dretta or Mersina, the concession for which was 
confided in 1891 into British hands. The distance to 
Bassorah by this route was actually several miles 


REMARKS (Date, 1590).—The alternative route from Hitt vid 
Kerbala and Naserie to Bassorah would be 799 miles in length 
ae | the Euphrates Valley. This scheme, with its alternative, 
is of French inception. The heavy portion of the line was acroes 
Lebanon, between Tripoli and Homs. 


Government, and its value to their own country- 
men, would be commensurately increased. But 
they had not reckoned in the first place upon 
the change of policy with respect to the route for 
overland communication with India consequent on 
events on the Nile, and in the second place upon 
the policy of gocanig here development of German 
interests in Asiatic Turkey, and thus raising a 
serious barrier to Russian and French aspirations, 
and creating a convenient shield between the new 
overland route and ible complications from the 
North. Haifa (the terminus of this line) is one of 
the semi-official German settlements in Palestine, so 
from the first it has been almost a foregone conclu- 
sion that the Akka-Haifa-Damascus Railway, with 
its possibilities of extension into the hinterland of 
Palestine and across to the Persian Gulf, should 
ultimately fall into German hands. That this has 





not yet been the case is simply due, firstly, to the 
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intrusion of active French competition in the 
building of the line from Beirut to Damascus, 
and thence southward to Mezerib (on the high road 
to Mecca), which has exposed the British railway 
to direct competition between Damascus and the 
coast, and reduplication for the last 50 miles into 
Damascus, as well as the proposals mentioned in 
Table VII.; and, secondly, to the hope of securing a 
forfeited concession, with the works partly completed, 
for the price of the rails. The line itself, as = 
by the Ottoman Government, and partly built, is 
most interesting in many of its features, not the 
least of which is the crossing of the depressiun of the 
Jordan Valley, at a depth of 850 ft. below the 
level of the Mediterranean, and the long incline of 
1 in 40, largely consisting of viaducts and tunnels, 
by which the line rises from the Jordan Valley on- 
to the tableland of Jaolan, which is at least equal in 


Taste VIII.—Particulars of Proposed Railuay from 
Syrian Coast to the Persian Gulf (South Route). 


(Gauge, 4 ft. 84 in.). 

















ne gy Through | Cost Total 
rom ug. per ‘0 
Names of Places. | point to |Distances.| Mile. | Cost. 
Point. 
" Syria-Ottoman miles | miles £ £ 
Railway. 
Haifa .. ee bs 0.00 
Jordan Crossing 50.00 50.00 5500 275,000 
BUA fc o's 03] Oe 70.00 3500 | 170,000 
Sch. Meskin .. .| 27.50 97.50 4500 | 193,750 
Bazrah EskiShem ..| 25.50 | 123.00 5c00 | 127,600 
Euphrates Valley. | — : | 696,250 
Oise eee 450.00 578.00 5500 2, 475,000 
Naserie .. os ; 101. , | 
Bassorah. .. —..|-—«:148.60 | 823.00 } 4000 /1,000,000 
5068 [4,171,250 
Rolling stock.. .. 370,350 
4,541,600 








Remarks (DATE, 1893).—The Syria-Ottoman Railway was a conces- 
sion held in English hands. The line has been in course of 
construction for many years. Financial and other difficulties 
have impeded its progress toa large extent, sothat only a small 
portion has been constructed. It is now taken over by the Otto- 
man Government. 


TaBLE 1X.—Particulars of Propesed Railway from 
Egypt to the Persian Gulf (Arabian Route). 


(Either the Egyptian gauge or the Indian broad gauge.) 
































Distances 
Estimated 
from Through Total 
Names of Places. | point to |Distances.| COS PEF | Cost. 
Point. 3 
- miles miles £ & 
Alexandria .. 22 0.00 
Cairo .. ‘a --| 60.00 60 
Ismailia ee a 60 120 
El Kantarah .. ce 20 140 2060* 114,000 
El Arish sa “ 90 230 4500 885,090 
Naserie.. x * 700 930 5500 3,850,000 
Euphrates Valley. 
Bassorah Ee --| 150 1080 4000 600,000 
Mohammerah  (Per- 
sian frontier) vi 26 1106 5000 130,000 
| ———___ 
| 4,079,000 
Rolling stock... ae ..| -- 460,400 
4,539,400 





* This expenditure would be for conversion of the narrow- 
auge line. 
si RemaRrks.—The distance from Port Said to El Kantarah along 
existing railway = 27 miles, and from Alexandria to Oairo is 
60 miles. So the through distance from Port Said to El Kantarah 
= 87 miles, and from Port Said to Bassorah = 967 miles, The line 
from Ismailia to Port Said was opened in 1894, but is a metre- 
gauge line, 


engineering interest and difficulty to any equivalent 
length of the Indian ghats. This somewhat un- 
fortunate British undertaking has, it is publicly 
stated, been, through the good offices of the 
Embassy at Constantinople, taken over by the 
Turkish Government quite lately ; and a sum of 
T.155,0001., we understand, will be paid for the 
work done. Considering that under the time 
clauses the Ottoman Government were entitled to 
declare the concession forfeited, and seize and sell 
the property long since, these terms can only be 
characterised as liberal. But we cannot help 
wondering who is acting as the Sultan’s backer, 
and whether it be not an appropriate diplomatic 
way of winding up a venture whose raison d’etre 
has passed away. The Ottoman Government is so 
far in earnest that it has already called for tenders 
for rails to be delivered at Haifa as part of the 
stores of the Government Hamedia Railway, with 
which the. Haifa.Damascus is now classed. It will 
be instructive at this point to enquire how it is that, 
in hands other than British, the building of rail- 
ways in the Turkish empire on the system of 


guarantees has been on the whole very successful 
financially, both for the companies interested as well 
as the Government ; also why guarantees iri lieu of 
subventions have always received the preference. 

On the subsidy basis the Turkish Government 
undertakes, firstly, to pay a fixed annual sum per 
mile.of railway during the period of concession, 
sufficient when suitably capitalised to cover the cost 
of construction, and, secondly, to make an issue 
of Government bonds on the security of the said 
contribution at agreed rates of capitalisation and 
issue ; the bonds thus issued being paid over to 
the company proportionately as the line is built, 
and all net receipts beyond a certain fixed ratio 
of working expenses to gross receipts being pledged 
for the service of the interest of the aforesaid 
bonds. 

On the guarantee basis Government undertakes 
to contribute to the gross receipts of the line an 
amount varying inversely with those receipts, but 


TaBLE X.—Particulars of Proposed Line trom Turkish 
Frontier to Karachi. 






































2 » 
85/8 
a 3 12) 
Namesot [3 e3 3s 3 
Places. © g e3 Fr REMARKS. 
— 
2elg2/dn| 3 
H a a 
Persia. tals.| miles The alternative to 
Mohammerah +8 |*|ue6 this coast route 
Dorak oi O85 |. 3s inland would pass 
Bushire ..| 230} 180.9 =e % 3A | as follows: miles 
Kongun .. 885) 105 | & B8<Se |Ferozabad 
Nabend .. 300| 55|> > |EBSEx 
Nackiloo .. 450) 60 |@e |© ass Lar... = 450 
Charak |. 500| 50/58 332 s 
Linjak .. 640} 40 |2% Prema 
Gambroon :’ 620] 80 |*& | 39458 
Minab.. |. 680| 60 |e |S"SecS|minab ... 
Jaskak .. 800 120 Be |BBESSS|Angorah 700 
Tank .. ..| 920/120 |B 8 cS sefc[Buit .. 800 
Chahbar .. 980, 60 |e@ |g#Sworn|Geh .. 850 
Baluchistan. | SPS BSE Soc 
Gwetter .. 1050 70 |gu=| Sea 8a 
Gwadur  .. 1080| 30 33: S°8e>8\Gwadur.. 1000 
Passanee ..1150) 70 |> 8 progle 
Ormara ../1280} 80 |e 58 $5395 
Ghugroa ../1310 80 'q | |x 
Karachi ../1400} 90 | Karachi 1820 





TABLE XI.—Table of Comparative Distances along 
Various Proposed Routes. 











: 8§ 
F a*g 
id leas 
nie To Bessorah - y Ee 
8 g |go8 
A a lata ca 
miles | miles | miles |mls 
831. 2357 8450 |5807 


No. 1, Alexan- |Aleppo, Hitt, & 
dretta and Eu-| Naserie 
— Valley 
o. 2, Alexan- Aleppo, Mossul, | 1176.20} 2702 | 3450 |6052 
= and Tigris | and Baghdad 
ley sit 

No. 8, Mersinaand |Adana, Diarbe- | 1291.83 | 2818 | 8450 |6268 
Tigris Valley kir, eae, & 


No. 6, Tripoli and Howe, Palmyra | 833.50; 2860 | 3870 |6730 
Tigris Valley Hill, Baghdad 
No. 7, Haifa and |Jordan, Bozrah, | 823.00; 2349 | 8370 |5719 
Euphrates Valley | Naserie 

No, 8, Alexandria |Cairo, Ismailia, | 1020.00} 2346 | 3170 [5716 


Naserie 
No. 8, Port Said... |Cairo, Ismailia, | €67.00| 2493 | 8270 |5763 
Naserie 




















Nots.—From London to Gibraltar is 1050 miles; Malta to Larnaca, 
1120 miles ; Gibraltar to Malta, 1100 miles ; Malta to Port Said, 
1120 miles ; Malta to Alexandria, 1020 miles ; Malta to Tripoli or 
Haifa, 1220 miles. 
not exceeding a certain maximum sum per mile per 
annum so long as the gross receipts fall short of a 
stipulated figure. When this figure is reached or 
exceeded, the payment of the guarantee ceases, and 
Government receives 25 per cent. of the excess till 
all payments previously made in respect to the 
guarantee are reimbursed. This Government 

uarantee is used as part security for an issue of 
(oade to cover the cost of building the line which 
is made by the company. 

In the first case Government credit is pledged 
directly to the bondholders, and in the event of 
default in the earnings of the railway the bond- 
holders have a remedy against the Treasury as 
well as the right of mortgagees in respect of the 
railway itself, and 50 per cent. of its earnings. In 
the. second case Government credit is pledged 
indirectly, and forms only one portion of the 
general security held by the bondholders as 








mortgagees, 


An example of the application of the two systenis 
to the Anatolian railways will ‘make ‘this clear. 
The bonded cost of the two’ first ‘sections working 
since the end of 1896 amounted’ in round numbers 
to 10,6007. a mile for thie’633 miles: (Haider Pacha- 
Angora and Eski-Sher-Konia). ‘Under ‘the subsidy 
arrangement, the annual Government ‘contribution 
per mile would have to have been about 6371., 
which capitalised on a 3 per cent. basis, with price 
of issue at 50 per cent., or a 4 per cent. basis with 
issue at 66} per cent, or 5 per cent. with issue at 
834 per cent., would in each case have yielded 
10, To be relieved of ‘payment under this 
subsidy, it would be n for the gross receipts 
to go up to 1274/. per mile, as the subsidy applies 
to both working expenses and net receipts equally, 
and the Treasury would have to make good the 
difference between either and the full amount of the 
subsidy. For instance, should the gross receipts 
reach 833i, a mile, and the ratio of working ex 
be 50 per cent., then the subsidy would still have 
to contribute 196. a mile towards the latter. 

Under the guarantee Bh rape when the gross 
receipts reached 833]. a mile the Government con- 
tribution of 3211, (Eski-Sher-Konia), or whatever 
the sum might be which was the limit of the 
guarantee (= 4651. in case of the Haider-Pacha- 
ao section), no further payment would . occur ; 
and if this limit were exceeded and 12741. per 
mile reached, ‘Government would be receiving 
159%. per mile instead. satel: 

The Anatolian railways have found no serious 
difficulty in obtaining the capital required for 
building théir lines on the guarantee is: the 
provincial tithes which were set aside as security 


‘for its payment having been steadily improving in 


amount to the extent of some 75 per cent, in twelve 
years. : 

The earnings of the railway, which has been 
worked at 52 to 54 per cent., have steadily 
increased till they are close up to 600/. a mile, so 
that financially the prospects of the new extensions 
now being undertaken must be pronounced, both 
from the point of view of the company and the 
Ottoman Government, as most encouraging. The 
general features of the more difficult portions of 
these extensions have been already given in detail 
(see page 449 ante), so a very few remarks will now 
suffice. The selection of the present route, with 
the proposed branches, is in every respect a great 
improvement, as will be readily seen by inspecting 
the map we published on page 740 ante. on. this 
map are shown all the earlier schemes dealing with 
the Euphrates and Tigris Valleys, It occupies the 
best portions of both in a more comprehensive and 


} judicious fashion, and is more likely to result in 
‘their rapid and complete opening up for the pur- 
| poses of settlement and trade. 
7 | tage has been taken of the superiority of the Tigris 


hough full advan- 


route in respect to settled population and water 
supply, the t future possibilities of the 
Euphrates Valley have not been unduly neglected. 
As usual, German enterprise aims at success in 
this scheme, and most probably it will not fall far 
short of its goal. ae 

Securely established as British interests now are 
in Egypt, there can be no question that the overland 
route to India should, and will, start from Alexan- 
dria, follow the Egyptian railways through Cairo 
and Ismailia, and the remodelled narrow gauge Jine, 
up to the neighbourhood of El Kantarah (where the 
caravan route to Syria crosses the Suez Canal). 
It would then pass over or under the Suez Canal and 
strike across the desert of El Till to El Arish, 
the Ottoman frontier. Thence it would follow 
generally the 3lst parallel of north latitude, till 
Naserie, on the Euphrates, 700 miles from El 
Arish, is reached. Ab El Arish it. could be readil 
joined on to the Jaffa-Jerusalem Railway throug 
Gaza (50 miles), and Jaffa (100 miles), as the existing 
concession for this railway extends to the former 
place, and would thus secure all the winter pilgrim. 
and tourist, traffic from Europe to Jerusalem. 
About 100 miles from El Arish the line would cross 
the great depression between the Dead Sea and the 
Gulf of Akabah, probably at*the depth of 1200 ft. 
or.so below the level of the Mediterranean. Some 
120 miles more would bring the line to the valley 
of the Sirhan after crossing the Pilgrims’ Road to 
Mecca in the first 40 miles. The crossing of the 
Pilgrims’ Road no doubt would become a most 
important junction for Damascus on one. side, 
through Mezerib (some 120 miles), and for Medina 
(300 miles) and Mecca (450 miles), on the -other, 





both of which connections, for reasons of Mahom- 
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medan policy, would commend themselves par- 
ticularly both to the Egyptian and Ottoman Govern- 
ments, and bring most valuable traffic on to the 
line from both directions. 

Wady Sirhan, which is a tributary joining the 
Jordan between the Lake of Galilee and the Dead 
Sea, once crossed, the Plain of Ei Hamad extending 
to the Euphrates is entered. This plain closely ré- 
sembles the Haoran and Jaolan in general features, 
and is by no means waterless or devoid of population 
of a more or less nomad character, save in the height 
of the dry season and in periods of extreme drought. 
The Hamad could readily be improved in both 
these respects, and a new and valuable province 
would be opened out for the Ottoman Government 
through the advent of the railway. From Naserie 
to Bassorah, the old Euphrates Valley route could 
be followed, and a valuable branch built to 
Koweit, as originally proposed. The crossing of the 
Shat-el-Arab at Bassorah and of the various big 
rivers in the 76 miles between that and the Persian 
frontier at Mohammerah, as well as the 50 miles be- 

ond to Dorak, would involve heavy and expensive 

ridging. The line through Southern Persia and 
Baluchistan to Karachi, whether a coast route or 
one further inland be followed, would generally be 
heavy and expensive from the engineering point of 
view. The distances given on Table X. would 
probably have to be increased some 10 per cent., and 
a fair average through distance would probably 
be 1500 miles from the Turko-Persian frontier to 
Karachi. The cost of this line should, however, 
be covered by some 10,000/. a mile, or a total of 
15,000,0001. The cost of the Egyptian and Otto- 
man end from El Kantarah to Mohammerah would 
not probably exceed 44 millions, so that the cost of 
some 2500 miles of line should not exceed 
20,000,0001. The overland journey of about 2600 
miles from Alexandria to Karachi, even if the speed 
of travel did not exceed 30 miles an hour, could be 
covered in a little over 34 days, while the sea 
journey might not exceed 6} days. Ten days should 
land troops in India from London by practically an 
all-British route. Karachi is about 450 miles from 
Quetta, 800 miles from Bombay, and 1500 miles 
from Calcutta by railway. By the present all-sea 
route, vid Gibraltar and Suez Canal, Karachi 
could not be reached under 16 days at quickest. 
It is clear that a saving of some 38 per cent. in the 
time of transit from London to the Afghan frontier 
might, under certain contingencies, become of vital 
importance. The raising of the 20 millions required 
could, and would, be considerably facilitated by 
an Egyptian and Ottoman, Persian and Baluch 
guarantee secured on the tithes of the provinces 
crossed by the line. This could be limited, as in 
the case of the Anatolian railways, to a sum not 
exceeding, say, 300/.a mile a year, to cover the 
interest at 34 per cent. on a capital cost of 85701. 
per mile, which would probably exceed the actual 
average cost of the through line. The circum- 
stance of the British and Indian Governments 
being co-interested in the line would ensure the 
requisite capital being raised at a rate not exceed- 
ing 34 per cent. -From Egypt to the Persian 
frontier the route is so far removed from the 
Russian base of operations and so admirably 
shielded by the German sphere of interest, that the 
construction of such a line under the auspices of 
the British Government in British hands is prac- 
tically cleared from all the serious objections to 
which the Cyprus routes were undoubtedly open, 
even under the most favourable circumstances. 
From the Persian frontier to that of India, if the 
route near the coast were chosen, as it probably 
would be, the safety of the line could be sufficiently 
safeguarded by a proper exercise of sea power, and 
there can be little doubt that the building of the 
whole line would in the event amply justify the 
change of views which has , brought about the 
abandonment of the policy 0: the Euphrates Valley 
line inaugurated 47 years ago. 





THE DUSSELDORF EXHIBITION. 
Tue Krupp Armour-PLatEs. 

A Frew particulars on the armour-plates manu- 
factured by Messrs. Fried. Krupp, at their Essen 
works, and exhibited at Diisseldorf, form a natural 
sequence to the data contained in our last week’s 
issue,* on the guns built by the same firm. 

The series of armour-plates exhibited are in- 
tended. to convey an idea of the development of 


ior * See page 739 ante. 








ARMOUR-PLATES AT THE DUSSELDORF EXHIBITION. 


MANUFACTURED BY MESSRS. FRIED. KRUPP, ESSEN. 











Fic. 2. Cast Anmour-Piate, Face-HarpEengp (REAR View). 





Fig. 5. Cast Curpota Cover, Fave-HarpENED, sHOwING Impact oF ExPLosive SHELL. 
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ARMOUR-PLATES AT THE DUSSELDORF 


MANUFACTURED BY 








Fie. 3. Cast ArmMour-Puiate, Face-HaRDENED. 


armour-plate manufacture at the Krupp works. 
This special branch of industry was first started at 
Essen eleven years ago, the first manufactured 
in 1891 having been compound plates. Messrs. 
Krupp had adopted the Wilson patent process, 
which consisted in casting a Siemens-Martin face, 
high in carbon, on a rolled iron plate backing. The 
two compound plates exhibited, and marked B 5 
and B 6, date from that period. The former is 
11.81 in., and the latter 15.74 in. in thickness. 





nickel-steel plates. Plate B 8 is 7.87 in. thick, 
and received, in the course of firing trials made in 
January, 1894, three rounds from an 8.26-in. gun, 
and two rounds from a 5.90-in. gun. The front 
surface shuws no cracks, and none of the shots 
perforated the plate. The 5.90-in. steel armour- 
piercing projectiles of rounds Nos. 4 and 5 weighed 
112.2 lb.; round No. 4 struck the plate with a 
velocity of .1561 foot-seconds, and would have 
perforated 11.22 in. of iron or 8.07 in. of ordinary 


TABLE I.—P.uate B 14.—INnsprcTion PLATE FOR THE Russian Cruiser ‘‘ BoGATYR.” 
Dimensions: 8 ft. 23 in. by 5 ft. 3in. by 3.54 in. Fired at Meppen, November 2, 1900. 





| | | 
Round.| Calibres. |Weight of Projectile. | Striking Velocity. | 


|. > db ee ae 





No. | em. ir. kg. 


1 7.5 |2.952| 4.91 | 10.921 | 621.8 | 2040 
2 7.5 | 2.952) 4.91 | 10.821 | 624.8 | 2060 
3 7.5 |2.952| 4.91 | 10.821 | 6312 | 2070 
4 7.5 | 2.952 4.91 10.821 | 631.2 2070 
5 7.5 |2.952| 4.91 10.821. | 628.2 2060 | 





K.1.* | K. 2.* . Effect on Projectile.| Effect on Plate. 





1.43 1.21 Broken up |No crack; .78 in. penetration. 

1.44 1.21 Ditto No crack ; penetration could 
not be measured. 

1.46 1,22 Ditto |Nocrack; .78 in. penetration. 

1.46 1,22 Ditto |No crack; .78in. penetration. 

1.45 1,22 Ditto No crack; pentration could 





not be measured. 





* The figures under K 1 and K 2 give the ratio between the striking velocity recorded in the firing trials, 
and the perforation velocity for an equal thicknees of wrought-iron (K 1), or ordinary steel (K 2, calculated on 


the basis of the Jacob de Marre formu'a. 


The five rounds were fired with steel armour-piercing projectiles. Rounds 3 and 4 would have perforated a wrought- 
iron plate 6.30 in., or an ordinary steel plate 4.72 1n. thick. The plate could have withstood many more round-. 


TABLE II.—P.uate B 16.—INSPECTION PLATE FOR THE JAPANESE CRUISER ‘‘ JAKUMO” 





Round.! Calibre. Weight of Projectile.| Striking Velocity. 
No. | cm, | ip. kg. i Soe ee ft. 
1. 1105/4138) 16 35.264 | 585.3 1756 
2 10.5 | 4.13 16 35.264 | 633.8 1752 | 
3 10.5 | 4.13 16 85.264 | 534.3 1752 | 
a 10.5 | 4.13 16 35.264 | 661.9 2171 | 


Dimensions: 12 ft. 5 ip. by 7 ft. ll in. by 4.48 in. Fired at Meppen, November, 21, 1898. 








K.1. | K.2. | Effect on Projectile. Effect on Plate. 
|; 148 1.23 Broken up as crack; 1.02 in. penetration 
| 1.48 1.23 Ditto |No crack; penetration could 
| not be measured. 
1.48 1,23 Ditto |Nocrack; 1.18in. penetration. 
| 1.84 1.53 Ditto |No crack; penetration could 
| not be measured. 











The four rounds were fired with steel armour-piercing projectiles. Round 4 would have perforated an 11.41-in. wrought- 
iron plate or an 8.20-in. ordinary steel plate. There are no cracks on either side of the plate. Its resisting power is 


practically intact. 


With the exception of round No. 2 on plate B 6, 
for which a steel projectile was used, the other 
rounds were fired with chilled cast-iron projectiles. 
The plate marked B 7 is a rolled mild nickel-steel 
plate, which was manufactured in 1892. — This is 
15.74 in: in thickness, and withstood five rounds 
fired from a 12-in. gun—four with steel armour- 
piercing, and one with a chilled cast-iron, projec- 
tile. The projectiles weighed 715 Ib., and the 
striking velocity reached 1695 ft. 

The plates marked B 8 and B 9 are oil-hardened 





steel. Plate B 9 is 6.02 in. in thickness, and 
withstood with equally good results seven rounds 
from a 5.90 in. gun. 

The manufacture of face-hardened nickel-chrome 
steel plates, known throughout the world as Krupp 
plates—styled by the Americans ‘‘ crocodile-skin 
plates,” owing to the appearance of the front 
surface—was started by Messrs. Krupp in 1893 and 


1894, The first steps in this direction are illus- 
trated by the experimental fired plates exhibited 


EXHIBITION. 


MESSRS. FRIED. KRUPP, ESSEN. 





Fia. 4. Cast Cupota Cover, Facre-HarpEneEp. 


respectively 10.23 in., 5.74 in., and 11.81 in. in 
thickness, and have shown a high resisting power. 

Then follow a variety of tested Krupp plates, 
which have been selected according to their thick- 
ness, thus : 


Plate B 13.—3.14 in. inspection test-plate ; 
tested October, 1900. 

Plate B 14.—3.54-ir. inspection test-plate, Rus- 
sian cruiser Bogatyr, curved plate; tested 
November, 1900. 

Piate B 15.—3.93-in. inspection test-plate, turret 
covers, Holland ; tested October, 1897. 

Plate B 16.—4.48-in. inspection test - plate, 
commen cruiser Jakumo; tested November, 
1898. 

Plate B 17.—5.51-in. inspection test- plate; 
tested Ostober, 1900, and August, 1901. 

Plate B 18.—7.99-in. inspection teat - plate ; 
Russian battleship Pereswiet, curved plate; 
tested April, 1899. 

Plate B 19.—9.84-in. inspection test- plate ; 
tested June, 1901. 


The Krupp plates are rolled; the face is then 
carbonised, generally by ordinary coal-gas, the plate 
being afterwards hardened in water. The treat- 
ment is a long and costly one, and demands 
unremitting attention on the part of the men in 
attendance, for among the dangers to be guarded 
against are the burning of the face, more.or less 
deeply, in the process of carbonisation, and the 
warping of the plates during the water-hardening 
operation. This treatment gives the plates, as is 
well known, a high resisting power to perforation 
and a very great tenacity, so much so that a 
Krupp plate when fired at by an uncapped steel 
armour-piercing projectile, of a calibre equal to 
the thickness of the plate, offers a protection equal 
to that of an iron plate about three times its thick- 
ness, or to that of an ordinary steel plate of about 
twice its thickness. No cracks are produced, and 
the target never gets uncovered by the falling off 
of portions of the plate. 

The appearance of tested Krupp plates is now a 
familiar one ; the best projectiles generally splash 
against the plate, and scale off small parts of 
the front amorphous face round the points of 
impact. The annexed Tables show with what 
results the plates B 14, B 16, and B 19, exhi- 
bited in the Krupp pavilion, withstood the firing 
tests. 

Besides the above rolled plates for side armour, 
there are exhibited three nickel-steel fired deck- 
plates, 1.20 in., 2 in., and 3.34 in. in thickness ; 
and one mild steel fired deck-plate .78 in. thick, all 
of which have shown a gmap. power. 

A new feature in the p armour-plate manu- 
facture is that of face-hardened castings, which 
Messrs. Krupp state are practically equal to their 
face-hardened rolled plates. The samples of test 





and marked B 10, B11, and B 12; these are 





cast plates exhibited at Diisseldorf, and the results 








ee 


nN WOR Vo To 








[June 13, 1902. 























776 ENGINEERING. 
E a. 3 : a torpedo had been repaired, it took him as many as 90 shots 
TABLE IIlI.—Ptate B. 19. INspRcTION PLATE. before it would satnty the requisite tests = the firing 
D:mens‘oni = 11 ft. 10} in. by 6 ft. 11 io. by 9.84ia. Fired at Meppen, June 13, 1901. range. With all his care and attention he could not im- 
~ tink ; : — prove — a aA re After — a managed 
° | on : Paice OS ee ee 3 rs : sfeotile. . : to weed out all whom he did not consider the very best 
R und. | oc Jibre. Weight of Proj ctile.| Striking Velocity. | Ke s | Effect on Proj ctile Effect on Plate 4 workmen, and secured a most conscientious and nam 
No, | em. | to. ioe. Ib. a eo 4 . taking foreman. No matter what defect the torpedo came 
1 [223 | ILI) 932 511.328 | 585.3 1920 1.76 | 141 | Bs kenup - me. peeeremen | - br in nig gens eH of be was Ce grees with great care, 
; » FFE ‘’ | with the result that the torpedo was passed in eighteen 
| ie: oe to the right edge shots. Gaining experience, a torpedo was ipoueiis in 
2 |83 114] 290.9 | soso0s| o1t2 £005 | 1.84 | 1.47 Ditto Penetration could not be| veritably like a concertina, with the inside mechanism 
| | measured ; fiae concentric | damaged correspondingly, and that torpedo was repaired 
|_ surface cracks. and passed in eight shots. If it takes all an engineer’s 
3 28.3 | 11.14] 232.75 | 512981 | 6108 2002 1.84 | 1.47 | Ditt> Penetration could not be/ experience and most excellent workmen to accomplish 
| | | pea ay cel Fo mes of eee this, how can a lieutenant hope to do anything like it ? 
| | to the left edge of plate. There is absolutely no doubt that the interior mechanism 
| cf a torpedo requires the most skilful and careful hand- 











TABLE 1V.—P ate B 24 (No. 2983). 





| 
Round. | Cal.bre. Jee of Proj ‘ctile.) Striking Velocity. 
"No. |om. | im, | ‘ke. | oth] em | tt 
1 } 15 5.90 | 51 | 112.404 622.7 | £041 
| 
943 207.837 | 501.3 | 1644 


2 | 21 | 826 | 


ht und 1 would have perforated 16.92 in. cf wrought iron 
forated 13.14 in. of wrought 


TABLE V.—P tare B. 25 (No 3605). 
Dimensions : 8 ft. 28 in. by 5 ft. 11 in. by 





Round. Calibre. |Weight of Projectile.’ Striking Velocity. | 
No. em. in. | keg. Ib. | m. fr, 
1 15 | 6.90] | St 112.408 | 637.3 1762 
¥ 15 | 5.90 fl 112 404 547.2 1795 
3 5 | 5690] 61 112.404 | 561.2 1840 
4 16 5.90 | 61 112.404 | £67.2 1860 
| 
5 15 5.90] 61 | 112404 | 578.6 1896 
] 





The three rounds were fired with steel armour-piercing projectiles. Rounds 2 ani3 would have perforated 25.3 in. of 
wrought iron, or 17 in. of ordinary steel. The plate has still a high resisting power. 


EXPERIMENTAL Cast PLATE, Fack-HARDENED 
Dimensions : 6 ft. 11 in. by 3 ft. 11 in. by 6 69in. Fired at Meppen, April 2, 19)). 


Effect on Plate. 


eS | K. 2. | Effect on Projectile. 
em et 
1.83 1.49 Br. ken up No crack ; penetration could 
| not be measured, 
Ditto Ditto. 


1.55 1.23 





or 11.81 in. of ordinary steel ; and Round 2 would have per- 
iron or 9.35 in. of ordinary steel. 


ExprriMentaL Cast Pirate, Fack-HArDENED. 


5.90 in. F.red at Meppen, April 2, 1902. 


.2. | Effect on Peejectile. Effect on Plate. 








K. 1. | K 
| — 
| | 
1.67 | 137 Broken up No crack; 1 37 in. penetration 
170 1.39 Ditto Nocrack; 2.16 in. penetration 
1.75 1.43 Ditto Nocrack; 2.36 in. penetration 
1.77 1.44 Ditto No crack; penetration could 
| not be measured 
1.89 | 1.47 | Ditto Ditto 


The rounds were fired with steel armour-piercing projectiles. Round 5 wou'd have perforated 15.10 in. of wrought 


iron, or 10.63 in. of ordinary steel. 


TABLE VI.—P.ate B 26. 





The plate has still a high resisting power. 


EXpeRIMENTAL Cast Curonta Cover, Fack HARDENED. 


Dimensions: Diameter, 7 ft. 11 in.; radius of curvature, 5 ft. 5 in.; height, 2 ft. 3ir.; thickness, 7.87in. Fired at Meppen, 
January 8 and 28, 1202. 
oat 7 — oo 
Roun, Calibre. Weight of Projectile. Striking Velocity. promos on Projectile. | Effect on Plate. 

No. ( em. in. kg. Ib. m. ft. | tS een 
1 21 8.26 94.35 207.947 520.8 1709 | Broken up |No cracks ; 1.18 in. penetration. 
Struck the plate under an angle of 55 deg. 

| 21 | 826 | 944 | 208.057 | 3668 | 1007 | Broken up No cracks; very slight penetration 
Struck the plate under an angle of 90 deg. 
3 | 15 | 590 | 455 | 160.282 | 76534 | 2472 | Broken up |No cracks ; 1.18-in. penetration. 
Struck the plate under an angle of 45 deg. 
4 | 25.4 10 | 270.28 | 595.7. This was an explosive steel shell, charged with 31 kg. (68.324 Ib.) of 


| 
picric acid, which exploded on impact. 


Rounds 1, 2, and 3 were fired with steel armour-piercing projectiles. 


of tests with these plates, given in the annexed 
Tables IV. to VI., would certainly bear out this 
assertion. Such being the case, the advantages 
obtained by casting plates of intricate shapes, or 
even single curved plates, are obvious. The 
plates marked B 24, B 25, and B 26, exhibited 
by Messrs. Krupp, are of this class. They are 
illustrated by Figs. 1 to 5, pages 774 and 775, and 
the results of tests are given in Tables IV., V., 
and VI. Of these plates, B 24 (Table IV.) is 
shown by Figs. 1 and 2, respectively front and rear 
views; B 25 (Table V.), by Fig. 3; and B 26 
(Table VI.), by Figs. 4 and 5. This last-named 
plate is a cupola cover ; it withstood not only the 
impact of three armour-piercing projectiles (two 
of 8.26 in. and one of 5.90 in.), but was also fired 
at with a 10-in. explosive shell, weighing 595.7 lb., 
and containing 68.324 lb. of picric acid, which 
was made to explode on the curved outside face 
of the plate. 

All firing tests made with srmour-plates manu- 
factured under the Krupp process have proved that 
these plates combine great hardness with corre- 
sponding toughness to a much higher degree than 
do the plates manufactured under any other pro- 
cess. Messrs. Krupp have always been fully aware 
—and we base our opinion upon the technical 
particulars they gave us as to the performance of 
some of their guns, and reproduced in our preced- 
ing issue—that a given thickness of plate which 
could resist, in proving-ground experiments at a 
short range, a projectile of a given calibre, fired 
normally to the plate, would be no match against 
the punching effect of this same projectile when 
c\pped and fired under similar conditions. 


Nocracks were produced, penetration being only about .31 in. 





| The improvements in gun construction must 
always tend to increase the distance at which naval 
engagements will be fought, and it is very unlikely 
that capped projectiles will ever strike a plate 
normally and with the same energy as uncapped 
projectiles. 

So far as we are aware, the Krupp type of armour 
has not yet been surpassed in proving-ground firing 
trials ; its manufacture may be improved upon and 
rendered less costly, but the chief changes will lay, 
for some time to come, in its better distribution 
about the ships, according to developments in, 
methods of attack. 





NAVAL ENGINEERS. 
To THE Eprtor or ENGINEERING. 

Srr,—The proposal of the captains of Excellent and 
Vernon to teach a part of engineering to lieutenants— 
viz,, that of keeping the mechanism of guns and torpedoes 
thoroughly efficient, and to develop genius in their minds— 
by ‘‘one whole month’s ” course of instruction, is an insult 
to the intelligence of the engineering firms of the country. 
The firms lay down a curriculum of six years’ training for 
all students or apprentices of engineering ; it would be 
interesting to know how long the captains would give for 
lieutenants to learn the knowledge that the firms, from 
their experience, say it takes six years to imbibe. If the 
captains can reduce the time for learning, their sane and 
powerful minds will be able to curtail the time for making 
the machinery ; and, in fact, if they start engineering 
firms for themselves, they may become millionaires in 
‘‘one whole month” ; or, since their patriotism is ‘* above 
suspicion,” they might build ships for the country in such 
a short time as “would astonish you.” I have learned 
that the following was the experience of an engineer who 

been some years in the Navy, and had served in a tor- 





ling you can possibly bestow on it, if you wish to be in 
any way certain of its efficiency. 

Take one example of the gun mechanism, the recoil 
press of the barbette gun. This is not a very easy piece of 
machinery to take apart, and if a small mistake is made 
in the alignment or clearance of the piston, or in putting 
in the recoil valves with the exact pressure on the springs, 
what damage and loss of life may not such a segs cause ? 

UXPERT. 





DRAWING-OFFICE AND MANUFACTURERS’ 
COSTS. 


To THE Eprtor oF ENGINEERING. 

Srr,—The writer hails with pleasure a letter from your 
correspondent, W. H. Clark, page 743 ante, upon the 
above important subject, as endorsing mine of earlier 
date, page 451 ante. I purposely adopted a heading that 
would allow of a larger area for discussion than the 
above, for the reason that it would be more systematic 
to place each department dealing with the engineering 
details under the drawing-oftice, 

I can well understand that there are hundreds of 
draughtsmen who would not only consider anything but 
drawing as beyond their province, while there are as many 
who would be only too pleased to have a chance of going 
into the works to see their work in courze of progress. Ib is 
well known that such procedure is frequently withheld ; 
why I neverknew. I have myself found alterations made 
and no note taken, so that serious trouble came of it in 
fitting. Of course the drawing was wrong, not having been 
corrected, through the ignorance of such alteration having 
been made, and the poor draughtsman informed of it. It is 
well-knowa that a simple alteration ought to be followed 
throughout the design, or a muddle will follow. This is 
one, and I venture to say a good reason why all depart- 
ments in a works should be under the drawing office. 

Why are costs required at all? If not to base estimates 
upon, then they are merely a waste of valuable time and 
expense. Who is better able to deal with them than the 
department that creates them. They are essentially caused 
by and arising out of a combination of parts of materials 
required to build up an engine or machine designed b 
the draughtsman, and to him the duty of collecting suc 
should be given. How many cost-clerks can read a drawing 
or have even an idea beyond the article or materials they 
are dealing with? I question very much if they could tell 
you the price of stores, because they are not sufficiently 
interested in the work. With over forty years’ experience 
in offices and works, I have seldom found the cost-book 
of much assistance in estimates ; certainly not reliable or 
complete. I would here recommend an article under the 
head of ‘‘ Construction,” page 501 ante in The Engineer, 
to the notice of both engineers and draughtsmen alike. 

In a future letter I purpose dealing fully with each 
department, from works manager to yard labourer, with 
your kind permission. 


London. J. GILLAIRD, 





To THE Eprror oF ENGINEERING. 

Srr,—A few months ago you were good enough to 
insert a letter of mine in reply to a letter by Mr. J. 
Gilliard on ‘‘Commercial Eagineering.” I trust a few 
more remarks from me may find a place in your valuable 
noe, because your correspondent appears to be—like our 
title—wandering from the subject. 7s 

It is all but impossible to define exactly what position 
the drawing-office should occupy in an engineering busi- 
ness ; and, for my part, I think some of the views ex- 
pressed under the above head are extreme. A drawing- 
office should be kept in its proper place, like any other 
department. : : 

n my former letter, which speared in your issue 
dated April 18, what I particularly wished to draw 
attention to was the jealous spirit with which the general 
office, almost as a rule, treats the drawing-office, de- 
priving the latter of so much valuable information with- 
= — own department deriving any benefit whatever 
thereby. ' 

But we should not lose sight of a-still more important 


fact. Both thess departments are en; in the service 
of the same employer, who is entitled to the best efforts 
of both for the common of all; and wherever a bad 


system prevails the employer is undoubtedly the test 
sufferer. In my opinion, when one department deprives 
another of information, such action is nothing less than 
defrauding the employer. But, unfortunately, there 
are many employés in our English works who think 
so much of their own importance, that they cannot 
see that their interference is a constant loss to their 


employer. Now I submit that it is of much greater 
importance that the members of a drawing - office 
should have a good .general idea of the cost of different 


rts used in their particular business, than that such 
information should all be kept a secret in the general 





| had 
pedo dépot, the latter being the special department for the 
repair 


torpedoes. When first he went to the dépot, after 


office ; but it is nob at all necessary—in fact, should not 
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be—that draughtsmen should know the prices for the dif- 
ferent jobs in hand. Buthow many draughtsmen know, 
for instance, the prices of ordinary wrought-iron piping, 
elbows, &c., and a hundred and one such details which 
come in a draughtsman’s daily occupation. All the book- 
keepers may kaow, of course ; but such a knowledge to a 
clerk is of little benefit to his employer beyond checking 
accounts, whereas to a draughtsman all such information 
is invaluable. He may seek such information in the 
general office, and will very likely be asked in reply 
“What he wants to know for?” or, he may be 
shown a price list, but whether such list is sub- 
ject to 5 or 50 per cent. discount he is not told, and 
is consequently prevented from forming a correct opinion 
as to the most suitable material to use for a particular 
job. Now this sorb of treatment, I am sorry to say, 
abounds in —.o and — are great losers in 
consequence. hether we like to acknowledge the fact 
or not, we are passing through a critical period : other 
nations are a us & hog Byer race, and our old- 
fashioned ideas will have to be changed, or disastrous 
results will ensue. An English workman is second to 
none in the world, but when his superiors (?) in office are 
consequential, sleepy, ornamental men, employés get 
sleepy too, the cost of production manifestly increases, 
prices are necessarily raised, orders are lost in conse- 
quence, and the result put down to ‘‘bad trade ;” 
whereas ‘ero as would show where the 
fault lies. My letter would be too long to discuss many 
points raised by your correspondents ; but I think success 
or failure in engineering rests much more with a draughts- 
man than with a clerk, and why the value of the former 
is so often diminished by the actions of the latter is 
beyond my comprehension. 

In my opinion there is no necessity to lay down a lot 
of hard-and-fast rules as to what does or does not come 
within the sphere of the drawing-office. The chief of 
each department ought to be able to judge what fairly 
belongs to another department, and such information 
should be freely passed forward as a matter of course, 
and without comment. 

If an employé is unable to decide such matters, he is 
quite unfit for an official position, and such an one should 
learn that an establishment does not exist for the self- 
glory of any particular employé. Given a well-equipped 
drawing-office, other departments inside the works will 
be found both able and willing to carry out the work in 
hand ; but with a despised drawing-office—and there are 
many—delays and losses will quickly follow. In con- 
clusion, then, I think it is to our drawing-office that we 
shall have to look to in the future much more than in the 
past for men to fill the positions employers have to offer ; 
and if this is so, let all petty jealousies be put entirely on 
one side, and all pull together for the common good. 

Thanking you in anticipation for the insertion of this 
long letter, 
I am, yours, &c., 

HOopervt. 








THE MARTINIQUE ERUPTION. 
To THE EprtorR OF ENGINEERING. 

Srr,—Some of the peculiar features of the late eruption 
of Mont Peléa would seem to show that there is a condi- 
tion of matter which is not generally understood even by 
scientific men. It has been well known for many years 
that there is a great difference in the fluidity of lavas, 
even when at the same temperature. Some of the lavas 
escaping from Vesuvius have been very thick and viscid, 
only moving a few feet in a day, while others of appa- 
rently the same temperature have flowed with the rapidity 
of water ; indeed, I think there are some cases on record 
where the lava has descended the sides of Vesuvius at 
the speed of an express train. wes 

If we analyse the sluggish and the very liquid lavas, 
we find that they are chemically identical. What, then, is 
the great difference in their fluidity? Undoubtedly the 
presence of water. 

If we take silica, soda, and water, and confine them in 
a receptacle and heat them, we shall find that they mix 
= produce silicate of soda—sometimes called ‘‘ liquid 
glass. 

If we take any of the alkaline earths, and mix them 
with silicic acid and bring them to a high temperature, 
we produce glass—glass which is quite free from water. 
However, I am satisfied that if we should take lime, 
silica, magnesia clay, and water, and heat them under 
very high pressure, a thorough mixture would take place, 
the water becca quite as intimately associated with 
the melted earths as it is in silicate of soda. 

Let us see now what takes place in a volcano such as 
Mont Pelés. The sea is extremely deep in the imme- 
diate vicinity. The whole island is of volcanic origin. 
The bottom of the sea is doubtless composed of porous 
stones, through which water percolates, or cracks may 
appear. The water-enters under very great pressure, 
and, as it descends into the earth, the pressure becomes 
still greater, until finally it comes in contact with the 
red-hot and partially-melted earth. The cooling 
effect of the water produces cracks, which allow a 
vast quantity to enter, when it soon becomes white- 
hot, still keeping its liqaid form. This eg on 
until the water has reached a temperature where the 
back pressure is sufficient to overcome the Fo agent 
pressure. A backward flow is prevented by the melted 
mass which cannot be forced through a cold passage, 
thus forming an automatic check or non-return valve. 
Under these conditions we have a very large body of 
water embedded in the white hot earth, and, without _ 

uestion the water actually dissolves and combines wit 
the basic and acid earths, forming a white-hot semi- 
liquid mass similar, except in temperature, to a solution 
of soluble glass. 

The presence of water is known to greatly reduce the 





melting-point of lavas, and, of course, the specific gravity 
is also reduced. Thus the hydrated mass has a tendency 
to rise and dissolve the superincumbent rocks.~ And this 
may go on for hundreds of years until a point is reached 
where the pressure is sufficiently great to blow the plug 
out of the volcano which confines it. Then the explosion 
takes place. 

In the case of Mont Pelde the first discharge after the 
plug and earth had been blown out, disappeared in fine 

ust, showing that the anf of water in the escaping 
lava was very great. inally the pressure became so 
great that the mountain cracked, unfortunately on the 
side of St. Pierre, allowing an immense quantity of the 
mixture of melted earths and white hot water to escape 
with ver t force. Then we had this phenomenon: 
Although the discharge was in liquid form, it did not flow 
down the side of the mountain after the manner of ordinary 
lavas, but more like cold carbonic acid gas, The fact is, 
the quantity of water confined in the lava was so great 
that every particle of the melted earths was blown into a 
fine dust, and this dust was so thoroughly intermingled 
with the escaping steam that it overwhelmed Sb. Pierre 
before the two had time to separate. 

_It would appear to me that the lavas which are some- 
times ejec from Mount Vesuvius, and which descend 
the side of the mountain at express speed, do not, at the 
first outpouring, come in contact with the side of the 
mountain at all. They ran down something like a stream 
of water on a white hot plate, where the water dis- 
charges sufficient steam to prevent actual contact. Every 
particle of this lava is giving off immense volumes of 
steam in all directions. In Mount Vesuvius it is suffi- 
cient to cause the lava to flow for a long distance down 
the side of the mountain without actually adhering to the 
mountain at all, while at Mont Pelée the quautity of 
water was sufficiently great to blow the whole Leon 
stream into a fine dust, which overwhelmed everything in 


its path. 
Yours faithfully, 
Hiram S. Maxim. 
London, June 11. 1902. 





TWIN-SCREWS ON BATTLESHIPS. 
To THe EpiToR oF ENGINEERING. 

Srr,—I notice that several of our most modern battle- 
ships are fitted with rg ap which are designed to turn 
inwards when the vessel is going ahead. I cannot find 
that any of the modern Atlantic greyhounds are similarly 
fitted, all their propellers being intended to turn outwards. 

Would some of your readers be kind enough to let me 
know through your paper how many of our. battleships, 
cruisers, &c., are fitted with' screws that turn inwards 
when the vessel is going ahead, and the reason or reasons 
of their being so fitted. 


June 6, 1902. 


PATENTS AND TRADE MARKS IN CUBA. 
To THe Eprror or ENGINEERING. 

Srr,—Daring the American occupation of Cuba, per- 
sons desiring insular protection for their inventions and 
trade marks were required first to patent and register in 
the United States, and then record in Cuba certified 
copies of their United States patents and trade mark 
registrations. 

It may interest your readers to know that, according 
to advices just received from Cuba, the American inter- 
vention having come to an end and the Cuban Republic 
proclaimed, the new Government has made arrangements 
for granting patents for inventions of 17 years’ duration, 
and trade mark registrations of 15 years’ duration renew- 
able for similar terms. All documents must be in the 


Spanish language. 


Yours truly, 
STEAMSHIP, 





Yours faithfully, 
REGINALD W. BARKER. 
British and Foreign Patent and Trade Mark Offices, 
56, Ludgate Hill, London, E.C., May 22, 1902, 





THE STRENGTH OF COLUMNS AND 
STRUTS. 


To THE EDITOR OF ENGINEERING. 

S1r,—I should like to say a few words with reference 
to the subject mentioned in the last paragraph of Mr. 
Moncrieff’s article on struts in your last week’s issue. 
I refer to the practice of taking the safe load of a column 
as a fraction of its breaking load, the factor used being 
the inverse of the factor of safety. Speaking generally, 
the principle of design is not to limit the safe loads in 
this manner, but to limit them so that the maximum stress 
caused is the safe working stress of the material ; thatis to 
say, is equal to the breaking stress divided by the factor of 
safety. A reconciliation of these two principles implies 
that themaximum stressinacolumn isdirectly proportional 
to the load. This, however, is not the caseeven when the 
stresses are below the elastic limit. I will use the analogy 
of abent beam to illustrate my meaning. I have before 
me the result of a test on a cast-iron m broken in a 
testing machine by a central load of 13501b. Taking the 
breaking stress in tension at 8 tons, and a factor of oy 
of 4 (an extreme fibre stress of 2 tons per square inch), 
have calculated the safe central load on this particular bar, 
and find it to be1391b. If, however, the safe load on the bar 
was to be determined from an experimentally determined 
breaking load and the same factor of safety used, the 
safe load would be 337 Ib. Yet it appears to me that this 
is the method recognised in the empirical formule in 
general use for the strength of struts. I have not been 
able to discover any experimental investigation of the 
distribution of stress on a horizontal section of a loaded 
strut, and I should be very glad. if any readers could 
inform me if any such data is available, 


The mathematical investigation of the law of distribu- 
tion of stress in a strut appears to be simple. Assuming 
an inevitable eccentricity of loading a, and solving the 
equation 


d*y _ 
IE DS=W (a +y) 


we have for a rounded ended strub 
y = a (sec m/l cos ma-1), 


where — 
a WwW 
m= ’ 
whence substituting in 
_W,Md 
f= r + oe 
we have 
f=p (1 + “i seo m2), 
r 
Where 


Jf = maximum safe stress. 
p = average stress Ww . 
d = distance of extreme fibre from neutral axis. 


In built-up sections f must be taken lower than the 
working stress, for between two rivets in a vertical line 
there is a further increase of stress on the section of the 
— due to secondary flexure. Hence this stress f will 

epend on the pitch of rivets used and the thickness of 
plates adopted. 

In order to compare the sizes of columns ba by 
this principle with sizes given by other formule, some 
value for a must be taken. As the material is not per- 
fectly isotropic, an allowance must be made for the varia- 
tion of E. A variation of 3,000,000 Ib. per square inch 
with an average value of 29,000,000 lb., is equivalent to an 


eccentricity .12 > so that making the two assump- 
ti 
tions : rape ; ; 
1. The section is symmetrical about the neutral axis 


2. The inevitable eccentricity with an apparently 
central load may be always represented by 


= 
d 
we have 
f =p(l + bsec mi) 
hence fie. 
Ki bp 
= — «60a-? = 
r P f=) 


where 0 is some constant greatcr than .12. 

The constants to be experimentally determined are 
and b. I have considered the value that may be assign 
for f, and conclude that if the pitch of rivets are not 
more than 7 in. apart fora }-in. plate, and the pitch for 
thinner plates is proportionately less, f may be taken as 
67 tons per square inch with a working stress of 7.5 tons 
per square inch, I have drawn a curve connecting p and 


z for b = .39, and it comes somewhere below the values 


given by the American Bridge Company. 
In deciding upon a formula for use in strut design, I 
do not think too much stress can be laid on the distinc- 


tion between a formuia (giving p as a function of hs ) 
- 


for use where careful allowance is made for the smallest 
eccentricity, variation of load, fixity of ends, &c., and 
@ formula for the compilation of tables. I refer to 
such tables as those issued in the hand-books of 
steel contractors, where they are liable to get into the 
hands of men none too conversant with their per 
use. The formula given above would be for the former 
_ and as I am concerned with the compilation of 
tables at the present time, I should like to hear some 
opinions of some ‘“‘safe” rule. I am inclined to think 
that a well-chosen straight-line formula, such as p = 5.4 


— 0.022 tis sufficient for the latter case. 


Yours truly, 
C. W. J. 








AMERICAN COAL For Ecypt.—We learn that 13,000 tons 
of bituminous coal have been despatched from Philadelphia 
to Cairo for use by the Egyptian Government. A large 
foreign trade would have been passing in American coal 
this summer had not business been adversely affected by 
threatened labour difficulties. 





“Great Brirain: Her FINANCE AND CoMMERCE.”— 
The Morning Post has just issued an grommet, Beane 
volume of about 600 imperial size pages, utifully 
printed and copiously illustrated, which sets forth in a 
series of articles, written by well-known authorities on 
the various subjects, the story of the principal indus- 
tries which have made Britain great and prosperous. 
These memoirs, on such topics as the iron trade, ship- 
ping, shipbuilding, engineering, machinery, electrical 
industries, locomotives, &c., review the history of the 
present ition of the trade, and, associated with 
each article, there are statements of the development 
and establishments of leading firms. This volume, we 
understand, is to be distributed gratuitously through the 
British Consuls, exchanges, principal hotels, steamship 
companies, &c., in all parts of the world, and it cannot 
fail thus to influence our trade, while at the same tims 
serving as a good work of reference. We could have 
wished for a copious index because of the wealth of 
statistical data given throughout the work, 
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MACHINE-TOOLS AT THE DUSSELDORF EXHIBITION. 
CONSTRUCTED BY MESSRS. ERNST SCHIESS, DUSSELDORF, OBERBILK. 
(For Description, see opposite Page.) 
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LIGHT RAILWAY COMMISSION. 


We are indebted to Mr. Alan D. Erskine, the Secretary, for the following list of applications made to the Light 
Railway Commissioners in May, 1902, for Orders authorising Light Railways : 








| | i 
| | | ‘ 
TITLE, PROMOTERS. | ENGINEER. Length,| Motive | Gauge. 
| | miles. ft. in. 
1. Barking (Extensions) (Eseex) .. -| Barking Town, Urban District Council. . en Hawtayne and | 14 | Electric) 4 8} 
| . J. Dawson H 
2. Burton and Ashby (Staffs, &c.) -.| Midland Railway Company “ ..| C. H. Gadeby.. 1h 3 6 
3. Colne and Trawden (Amendment) .., Colne and Trawden Light Railway Co. 
4. Colne and Trawden (Further Powers) | Ditto Ditto } 
5. ms) of Gloucester (Gloucester-| Gloucester County Council oa _—- and G. P.! 3} = 3 6 
shire } ilne | 
6; County of Middlesex, No. 1 (Middle-| Middlesex County Council “| H. T. Wakelam 16 = 4 8} 
sex and London) | 
7. County of Middlesex, No. 2 (Middle-| Ditto Ditto ..| H. T. Wakelam ed 1 ms 4 8} 
sex) | | 
8. Crystal Palace (London) ..| Orystal Palace Light Railways ana) V. B. D. Cooper 24 wae eae 
| _ Tramways Company, Limited | 
9. Gloucester and District Extensions; Corporation of Gloucester .| R. Read i i 25 * 3 6 
(Gloucestershire) | | 
10. Leicester, Anstey Groby, and New-| Lieut.-Uolonel R. 8S. Crompton, C.B.,| H. A. Roechling oy 6} n- 4 8} 
town Linford (Leicestershire) | J. Trotter, and C. F. Tufnell 
11. Leighton Buzzard and Hitchin (Bed. | J. Cumberland, J. Waugh, and H. J.) G. W. Usill ; 19 Seam! 4 8 
fordshire and Hertfordshire) | _ Green | 
12. London and South-Western Railway | London and South-Western Railway; J. W. J. Hood = 23 *. 4 8} 
(Amesbury and Military Camps} Company 
Light Railway, Bulford Extension), | | | 
(Wiltsbire) | | 
13. London United Tramways (Light; London United Tramways (1901),) J. Clifton Robinson..| 17; (Electric) 4 8} 
Railway Extensions), No. 3(Middle | Limited | 
sex) | 
14, Maidstone Corporation (Kent) ..| Corporation of Maidstone .. x ..| 8. Sellon = 2h » | 4 & 
15. North Somerset (Somerset) -| F. R. Beauchamp, F. Denning, A. G. D.| J. H. Rhodes.. 1l} Steam | 4 8) 
Moger, and others | 
16. Padstow, Bedruthan, and Mawgan| T. H. Spry, W. H. D. Mewton, and E.| H. Dalrymple - Hay 12 Steam | 4 8} 
(Cornwall) Andrews | and O. Gadsby or elec. | 
17. Southend-on-Sea and District (Essex)) Corporation of Southend .. ..| A. Fidler ; as 3} Electric) 3 6 
18. Stroud and Gloucestershire (Glouces- | | 
tershire).. as ip. ae - | T. Nevins ..| G. P. Milnes .. 28} cis Ss 
19. Surrey and Sussex (Surrey and | 
Sussex) .. os oe ee -.| Rural Railway Company, Limited .| H. F. Stephens 25} Steam | 4 &} 
20, Trent Valley (Amendment) --| Trent Valley Light Railway Company | | 
21. Woodbridge District aud Bawdsey| Sir Wm. Cuthbert Quilter, Bart., and| CO. Brown = 3 41 tt 
(Deviation and Extension) (Essex) Major A. W. Cobbold | | 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market on 
Thursday forenoon showed a fair amount of business, 
about 1400 tons changing hands. The course of prices was 
very irregular. At the opening 493. 10d. cash was paid 
for Cleveland, but shortly afterwards a fair amount of 
iron came on sale, and, notwithstanding the fact that it 
was readily absorbed, the price drop to 493, 54d. per 
ton, at which the forenoon market closed, this represent- 
ing a drop of - per tou. Scotch, in sympathy, gave way 
14d. per ton. In the afternoon about 7000 tons changed 
hands. Scotch closed lower by 2d. on the day and Cleve- 
land by 4}d. per ton. ‘The settlement prices were as 
follow: Scotch, 543. 3d. ; Cleveland, 49s. 44d. ; Cumber- 
land hematite iron, 593. 104d. per ton. There was nob much 
business done on Friday forenoon, but the tone of the 
market was firm, in response to the advance in the price 
of pig iron in America. About 8000 tons changed hands, 
and Scotch advanced in price 2d. per ton, and Cleveland 
also 2d. There was not much doing in the afternoon, 
when only about 3000 tons changed hands. Scotch closed 
3d. F saad ton up on the day, and Cleveland 5d. per ton. The 
settlement quotations were: 543. 44d., 493. 6d., and 
593. 10}d. per ton. The market was firm on Monday fore- 
noon, and was very idle, only about 4000 tons being dealt 
in. Business was confined to Cleveland, which, after 
being done 4d. per ton up at 503. per ton cash, left 
off at 493. 10d. sellers. Scotch warrants were quoted 
2d. per ton up at 54s. 8d. cash sellera. Only about 
4000 tons changed hands in the afternoon, dealing 
being again confined to Cleveland, which was first dealt 
in at 49s, 9d. per ton cash, and then left off at 493. 84d. 
buyers. The settlement prices were: 54s. 64., 493. 9d., 
and 593. 10}d. per ton. On Tuesday forenoon the 
warrant) market showed only a small amount of busi- 
ness done, only about 5000 tons changing hands at 
rather easier prices. The tone was easier. Scotch 
dropped 2d. per ton, and Cleveland was unchanged 
in price. Only one lot changed hands in the afternoon. 
Scotch closed 1d. ton down on the day, and Cleve- 
land was unaltered. A thousand tons of Cleveland was 
done at 48s. 6d. three months, with a plant; and the 
settlement prices were: 54s. 44d., 493. 9d. and 
593. 104d. per ton. There was not mush business done 
to-day, either forenoon or afternoon—in all about 
8000 tons changed hands, and the settlement prices 
were: 54s. 49s. 74d., and 59s. 104d. per ton. 
The following are the quotations for makers’ No. 1 iron: 
Clyde, 66s. per ton; Calder and Gartsherrie, 663. 6d. ; 
Jangies Arter pegs 70s. ; oe, = hipaa 
oregoing all ship at Glasgow; Glengarnock (shipp’ 

at Ardrossan), 663. 6d.; Shotts (shipr at Leith), 
~ 703. 6d. ; Carron (shipped at Grangemouth), 683. per ton. 
The pig-iron market has been somewhat erratic during the 
week, and a very considerable amount of business has taken 
', place, especially in Cleveland warrants. The conclusion of 
peace brought in a great number of realising orders, but 
a steady absorption of the stock of warrants goes on, 
much to the annoyance of the “bears,” who, by their 
actions, endeavour to give a false impression of the 
market through selling forward cheaper than cash prices 
will bring. Reports from America are still very strong, but 
fresh buying for import from this side seems meanwhile to 
have ceased. From the Continent nothing yet indicates 
the likelihood of a demand for our pig iron springing up ; 
but home trade reports are, if anyt ing, more cheerful, 
and the outlook from the American strike points some- 











| what to the placing of increasing manufactured steel 
orders on this side. There are 86 blast-furnaces in active 
operation, against 85 last week, and 76 for the corre- 
sponding week of last year. Very little business has 
been doing during the week in West Coast warrants. 


Finished Iron and Steel.—It is reported that the Scotch 
and North of England bar-iron makers have concluded an 
arrangement whereby rate-cutting will henceforth cease, 
and a general minimum quotation will be observed. The 
Scotch makers have all along had such an arrangement, 
but the understanding will now embrace the North of 
England makers likewise. The local makers are now 
feeling more confidence in their business, their prices 
being well maintained. In West Coast warrants there 
has been very little business doing, and the values 
of warrants and makers’ iron are practically un- 
changed, The local consumers in all departments of 
the trade continue to buy pretty freely; some of the steel 
works anticipating their requirements for several months 
ahead. An order for 1000 tons of malleable-iron bars for 
export to Canada has just been placed with a firm in the 
Coatbridge district. A lot of blooms and crop ends will 
be shipped to the Wnited States by the Anchor liner 
Columbia on Saturday. 

Sulphate of Ammonia.—This commodity is not so 
active as ib was, but a very considerable amount of it is 
being cleared out. Prompt parcels are quoted at 13/. per 
ton ; and up to 12/. 153. per ton is quoted at Leith and 
121. 163, 6d. per ton. From October to March there are 

uotations amounting to 11/. 17s. 6d. per ton, and at 
ith to 117. 163. 3d. Last week’s shipments at that 
port amounted to 531 tons. 


Shipbuilding at Port Glasyow.—Rather a smart bit of 
work has been done during a recent 28 working days’ 
period in Messrs. Russell and Co.’s large shipbuilding 
yard at Port Glasgow. It included the launching of four 
large steamers, aggregating 28,000 tons deadweight. 
Messrs. Russell and Co. have upwards of a dozen steamers 
of similar dimensions in course of construction or to lay 
down ; but work in the other yards of the ‘* Port” is not 
so plentiful. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The thirty-eighth 
annual report of the directors of the above company 
states that the departments of the Atlas Works were 
fairly well employed during the earlier parbd of the 
financial year; but since then all branches of the com- 
pany’s business have suffered considerably from the 
general depression in trade. Nearly all the orders for 
armour have been completed, and for the first time for 
many years this branch has been almost without work. 
Tenders have been sent in for the supply of armour for the 
battleships projected by the Government, and it is hoped 
that this department may soon be fairly well employed. 
Prices of qualities of coal have fallen most seriously 
during the past year, and the earnings of the collieries 
were also adversely affected by a strike. The firsb- 
class cruisers Bacchante and Leviathan have passed 
their trials satisfactorily, and have been delivered to the 
Admiralty, the latter vessel having attained the highest 
speed of any cruiser in the British Navy. An order 
has been received for H.M.S. Antrim, first-class cruiser, of 
23 knots speed, and several large cargo steamers and pas- 








senger vessels are under construction. The balance-sheed 


shows that the net profit for the year is 232,789/. 4s. 5d., 
which with the balance of 71,598/. 6s. 9d., brought for- 
ward from last year, gives a total undivided profit of 
304,387/. 11s; 2d. The directors recommend that in addi- 
tion to the usual dividend on the preference shares a divi- 
dend of 15 per cent. per annum be paid on the ordi- 
nary shares of the company, and that the balance of 
73 8871. 11s. 2d. be carried to next year’s account. The 
net profit earned by the company in the year 1900-1901 
was 440,393/., and the dividend was 20 per cent. 


Hull Coal Retwrns.—The official return from Hull shows 
the total quantity of coal imported during last month to 
be 281,248 tons, against 342,960 tons in the corresponding 
period of last year, a decrease of 61,712 tons. During the 
first five months of this year 1,228,896 tons were received, 
as against 1,183,040 tons in 1901, an increase of 45,856 tons, 
The coastwise.business totalled 23,785 tons last month, 
13,705 tons going to London. In the course of the five 
months 125,925 tons were dealt with, and no less than 
71,577 tons of this went to the Metropolis. The position 
of the South Yorkshire collieries is steady rather than 
active, but the only six firms sending 10,000 tons last 
month are all connected with this district. The premier 
— is again taken by the Denaby and Cadeby col- 

ieries. 


Iron and Steel.—There is no improvement to report in 
the condition of business in the large iron and steel 
works in the city. The orders for armour, heavy forgings, 
and other material required by the Government have not 
yet come to hand, and there is less doing now in the 
branches having to do with the production of railway 
material. The home railway companies are ordering 
very sparingly indeed, and they are expected to continue 
doing so until after the half-year has turned. The 
demand for all classes of mild steel is very quiet, and 
there is considerable complaining amongst the makers of 
crucible steel. 


South Yorkshire Coal Trade.—Although business gene- 
rally in the coal trade cannot be described as brisk, the 
pits are running about five days a week, and prices are 
well maintained both for hards and the higher class of 
house coal. For secondary sorts there is little demand. 
Contracts for gas coal are now being placed, and the 
quotations vary from 6d. tols. per ton below those of 
last year. The railway companies have sent out their 
tenders for supplies of coal for the next half-year, but the 
—— coalowners are not eager to accept the prices 
offered by the companies. The shipping contracts now 
on hand are sufficient to place nearly all the steam coal 
they can at present produce. Ibis stated that the differ- 
ence between the sum offered by the railway companies 
and that required by the owners is only small. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday the weekly 
market here was not very well attended, but the tone 
was fairly cheerful. At the same time, however, only a 
small business was recorded, and it was hardly encourag- 
ing to learn that sellers were still prepared to dispose 
of iron ahead at cheaper rates than they would sell for 
early delivery. The fact that iron was being put into 
the public warrant stores was also somewhat unsatis- 
factory, notwithstanding that the quantity there is not 
very large, and that makers’ stocks were said to be 
exceedingly low. Transactions were recorded at 49s. 3d. 
for prompt f.o,b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and buyers, as a rule, were not prepared to pay 
more than that figure; but some sellers were inclined 
to hold out for a rather higher price. For special brands 
49s. 6d. was realised. No. 1 Cleveland iron was steady 
at 503. 9d. The lower qualities were reported scarce and 
were very stiff in price. No. 4 foundry was 483. 9d. ; 
grey forge, 48s. 3d.; mottled, 47s. 9d.; and white, 
47s, 3d. East Coast hematite pig was again very quiet, 
and the rates named, considering cost of production, 
which has somewhat increased, could not leave much 
profit for producers. Offers to dispose of mixed 
numbers at 57s, Nos. 1 at 57s. 6d., and No. 4 
forge at 55s. did not bring forth buyers. Spanish ore 
was firm, owing to freight from Bilbao to Mid lesbrough 
having been raised to 53. 14d. Rubio was put at 15s. 6d. 
ex-ship Tees, and some merchants were inclined to ask 
more. To-day the market was rather quiet, but sellers 
adhered to their quotations. Some business was done in 
Cleveland pig at very similar rates to those quoted yes- 
terday. 

Manufactured Iron and Steel.—The manufactured iron 
and steel trades are steady, and at the time of writing 

rices are unaltered. Better accounts are given of some 
ranches, however. The demand for steel rails has con- 
siderably improved, and the bar trade is busier. Common 
iron bars are 6/. 53.; iron ship-plates and ship-angles, 
each 6/, 2s. 6d.; steel ship-plates, 5/. 15s.; steel ship- 
angles, 5/. 123. 6d.; and steel boiler-plates, 7/. 10s.—all 
less the customary 24 per cent. discount. Heavy sections 
of steel rails are firm at 5/. 103. net cash at works. 


Cleveland Ironstone. — Messrs. Pease and Partners, 
Limited, have commenced an endeavour to take iron- 
stone from Hob Hill, near Saltburn. Years ago there 
were underground drifts at Hob Hill, but they were 
abandoned so long ago as 1874. Messrs. Pease intend to 
convey the stone in tubs along a wire railway. It is 
intended to win the stone Paces. al to demand. 

Coal and Coke.—The Durham coal trade is on the 
whole rathr dull. As is usual at this season of the 
year, gas kinds are very quiet, and quotations thereof are 
pub at 83. 64. to 93. 3d. f.o.b. The supply of bunker coal 
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is plentiful, and unscreened qualities range from 8s. 31. 
to 8s. 9d. Coking coal is fairly firm. e local demand 
for coke is pretty good, and average blast-furnace qualities 
are firm at 15s. 3d. delivered here, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.-The steam coal trade has ruled firm, and 
higher prices are even talked of as probable in the early 
future. The best steam coal has been making 16s. to 
163. 3d. per ton, while secondary qualities have brought 
143, 94. to 153. 3d. per ton. Quotations for house coal 
have remained steady, but the market has not been 
active. No. 3 Rhondda large has realised 14s. 3d. to 
143. 6d. per ton. Coke has shown little change. Foundry 
qualities have made 203. to 223. per ton; and furnace 
ditto, 17s. to 193. per ton. As regards iron ore, rubio 
has been quoted at 14s. 3d. to 14s. 6d. per ton, while 
Tafna has made 15s. to J5s. 6d. per ton. 


Bristol Wagon and Carriage Works Company, Limited. 
—The report of the directors states that after adding 
10,0007. to the reserve fund, making that account 55,000/., 
and 5000/. to the depreciation fund, making that account 
29,000/., the net profits, including the balance brought 
forward, amount to 19,7937. Deducting therefrom an 
interim dividend of 4 per cent. paid in December, amount- 
ing to 4400/., there remains a disposable balance of 
15,3932. 
4 per cent. and a bonus of 2 per cent. should now be de- 
clared on the called-up preference and ordinary share 
capital of the company for the half-year ending March 31 
last, which will amount to 6600/., and that the balance of 
87931. should be carried forward. The rolling stock of 
the company now consists of 1687 wagons and carriages. 


Treforest.—The Alexandra (Newport) Dock and Rail- 
way Company intends at an early date to erechb a new 
passenger station at Treforest. At present there is no 
station between Caerphilly and Pontypridd. Through 
the instrumentality of Colonel Morgan.Lindsay, R.E., 
who was lately added to the board of directors, and Mr. 
Macaulay, the manager, it has been decided to erect the 
station at Glyntaff Cemetery. A goods station midway 
between Pontypridd and Treforest, on the same railway, 
was opened on Tuesday. 


Launcning Caskets.—For some years it has been cus- 
tomary at a dockyard ship launch to present the lady 
performing the christening ceremony with the chisel and 
mallet used on the occasion, and the articles have been 
enclosed in an elaborate casket made by the joinery 
staff of the dockyard. Some of these caskets—known 
officially as launch-boxes—have cost considerable sums, 
while others have cost very little. In order that there 
may be some sorb of uniformity, the cost of making these 
launch-boxes is now to be limited to 30. for vessels of 
5000 tons displacement and upwards, and for those of less 
than 5000 tons displacement to 20/. If, however, the 
launch is to be performed by some Royal personage, 
or some very special function is contemplated, an addi- 
— sum may be granted on application to the Ad- 
miralty. 


The Electric Light at Cardiff.—Mr. A. Ellis, electrical 
manager to the Cardiff Town Council, laid some interest- 
ing statistics before the Lighting Committee of that body 
on Thursday. Mr. Ellis stated that for the year just 
ended the revenue had gone up from 11,153/. to 15,5157. 
In addition to the cost of working (8255/.), the Committee 
had paid 56927. interest and principal on the ioan, and 
stillhad a surplus of 11067. The maximum load at the 
station had advanced from 729 kilowatts to 951 kilowatts ; 
the load factor had gone up from 10.78 to 12.31; the 
number of lamps connected, from 37,000 to 51,800; and the 
number of units sold, from 688,000 to over 1,000,000. The 
electric station now took rank as one of the great stations 
of the country. The total revenue worked out at 3.85d. 
for private supply, which was remarkably low. The 
Cardiff station was now fifth on the list in the country 
for the percentage of units sold to those generated. The 
demand was still vigorous, and it would be necessary to 
extend the high and low-pressure mains in Cathedral- 
road for 2505 yards ata cost of 5297. There were already 
611 applications on that route to help to defray the cost. 
An extension would also be required in the docks district 
from James-street to the Sailors’ Hospital. For May the 
works cost amounted to 1.28d. per unit, or, including re- 
payment of capital and interest, to 34d. per unit, which 
was a very fair average. The committee approved the 
suggested extension. 


The Swansea Valley.—The coal trade remains in a 
depressed condition, and there has been some falling off 
in the output. The raw ore-smelting works on the east 
side of the river are, however, well employed, and the 
Swansea hematite furnaces have effected about an average 
output. The steel trade has continued good, although 
the demand for steel bars for tinplate purposes has some- 
what fallen off. 








Tron ORE IN THE Unirep Srates.—The total value at 
the mines of the 28,887,475 tons of iron ore produced in the 

nited States in 1901 was 49,256,245 dols., or a mean of 
1.71 dols. per ton, an apparent decrease of 71 cents per 
ton from the 1900 figures. During 1901 there was a con- 
siderable decline in the price of iron ores, the basis value 
for standard Bessemer being quoted at 4 25 dols. per ton 
at Cleveland, as against 5.40 dols. per ton in 1900. The 
highest average value reported in 1901 was 3.18 dols. per 
ton in Colorado, where the admixture of manganese and 
precious metals, as well as the cost of labour, added to the 
estimated value, The lowest price was in Alabama— 
92 cents per ton, 


The directors recommend that a dividend of} 








MISCELLANEA. 


Tue German railway authorities have several times 
lately increased their orders for rolling stock, a recent 
additional order being for 3400 goods wagons, making a 
total of 8200, to be delivered before April 1, 1903. The 
orders have all been placed with German firms, a consider- 
able portion going to Krupp. 


The railway from Kirunavara to Ofoten, on the west 
coast of Norway, passes a branch of the Fjord, which 
necessitates the building of a bridge 600 ft. long. The 
construction of this bridge, which boasts of being the most 
northerly bridge in the world, is in full progress, the con- 
tractors being a German firm, and it will be completed 
before the end of the year. 


The traffic receipts for the week ending June 1 on 33 
of the principal lines of the United Kingdom amounted 
to 1,876,997/., which was earned on 20,114} miles. For 
the corresponding week in 1901 the receipts of the same 
lines amounted to 1,944,768/., with 19,982 miles open. 
There was thus a decrease of 67,771/. in the receipts, and 
an increase of 131} in the mileage. 


The Swedish State Railways have recently placed con- 
siderable orders for rolling stock, all from Swedish works. 
The orders comprise 34 engines, compound and tank 
locomotives, the cost being respectively 52,000 kr., 
68 80,000 kr. ,and 37,800 kr. Of passenger carriages 45 
ave n ordered, and of goods wagons 540. The 
orders have altogether been divided amongst about a 
dozen firms. 


The Kronprinz Wilhelm, of the Norddeutscher Lloyd 
Line, which arrived at Plymouth on the 9th inst. from 
New York, made the passage in 5 days 11 hours 32 
minutes. This is 27 minutes in excess of the record made 
by the Deutschland, of the Hamburg-American Line, 
last year ; but the Kronprinz Wilhelm traversed a slightly 
longer course than that followed by the Deutschland, 
and the average speed maintained during the voyage 
was 23.53 knots, as against 23.51 by the Deutschland. 


According to a report just published by the Hamburg 
Chamber of Commerce, there were, in the year 1873, 
183,874 persons engaged in the German iron and steel 
industry ; in the year 1895 the number had increased to 
238,788, which means an increase of 55,000 hands in the 
course of twenty-two years; but from 1895 to 1900 the 
number rose to 336,904 persons, an increase in five years 
of about 100,000 hands. During these five years the 
aggregate German production of iron rose from 726,277,875 
marks to 1,501,035,985 marks—that is, ib had been more 
than doubled. As neither the home consumption nor 
the export could dispose of all these goods, over-produc- 
tion was the result: a fact which has influenced many 
other branches of German industry. 


The reports of the board of directors of the Suez 
Canal Company for the year 1901 states that the 
total receipts show an increase of 10,000,000 francs. 
For the first time the total receipts derived from 
the transit dues have exceeded 100,000,000 francs, a 
result which is declared to be the more satisfactory 
as it was obtained under absolutely normal condi- 
tions. The dividend on each share amounts to 108.862 
francs. This dividend is increased by interest to the 
amount of 25 francs, representing a gross income of 
133.862 francs and a neb revenue of 125 francs. During 
the year 1901, 3699 ships, representing a net tonnage of 
10,823,860, passed through the canal. In 1900 the number 
of ships was3441, and the aggregate tonnage 9,131,125 tons. 
There is thus an increase for 1901 of 258 ships and 
1,685,688 tons. The additional traffic, which resulted in an 
increase of more than 10,000,000 francs, consisted chiefly 
in ships going from the north to the south. The cargo 
consigned to countries beyond Suez consisted chiefly of 
petroleum, railway material, and of manufactured articles 
generally. 


The ce of the Council of the City and Guilds of 
London Institute, recently issued, shows that the immense 
services rendered by this body to the advancement of 
technical education are now receiving due appreciation. 
The University of London has offered to devote 1425/. per 
annum to the department of engineering at the Central 
Technical College, provided that the Professor of Engineer- 
ing there is —— a ‘‘transferred teacher” of the 
University. ‘he a of the Central Technical Col- 
lege shows a total of 277 students for the past year. 
Valuable researches on the electric arc have been 
carried out in the electrical engineering department by 
Mr. W. D. B. Duddell during the year, the results being 
embodied in papers presented to the Institution of Elec- 
trical Engineers and the Royal Society. A vacation sur- 
veying class was formed last summer, and surveys made 
of Mersea Island, the party being accommodated during 
their fortnight’s trip in two small yachts. The engineer- 
ing and electrical laboratories have been enlarged, and 
the college now also boasts a Morris rifie-range, much’ of 
the equipment of which was made in the engineering 
workshops by students after class hours. The regular 
class work carried out in these shops has comprised ‘the 
building of a 4-cwt. gas hammer, a small slotting machine, 
and a number of 12-in. four-jaw chucks. A 24-in. four-jaw 
— and a large radial drilling machine are now being 
e. 


The Committee for the ‘‘Galileo Ferraris Award,” 
which was instituted in 1898, being composed of the Re- 
presentatives of the Executive Committee for the General 
Italian Exhibition held at Turin in 1898, of the Chamber 
of Arts and Commerce, of the Royal Academy of Science 
and of the Royal Industrial Museum in Torin, have de- 
termined to open an international competition for the 
award of the said prize, on the occasion of the unveiling 
of the monument to that illustrious scientist in Turin, in 








the latter half of the month of September next. The award 
is of 15,000 Italian lires (500/.), together with the com- 
pound interest thereof, accumulated since the year 1899 
up to the day of the award and it will be granted to the 
inventor of some practical application of electricity, from 
which some noteworthy progress may arise. Competitors 
may produce either pamphlets, schemes and drawings, or 
machines, apparatus and contrivances, concerning their in- 
vention. The Jury, composed of the aforesaid Comntittee, 
will have full power to cause practical experiments tu be 
made upon the inventions entered for competition, and 
upon the relative apparatus, contrivances and machines. 
Competitors are to file their application and deliver their 
works, apparatus, and whatever appertains to their inven- 
tion, not later than 6 o’clock p.m. on September 15, 1902, 
at the office of the Secretary of the Committee, care of the 
Administrative Committee of the first International 
Exhibition of Modern Decorative Art, in the buildings of 
the Chamber of Commerce and Arb, 28 Via Ospedale, 
Turin, Italy. 

A highly interesting lecture on the Nile reservoirs was 
delivered by Sir Benjamin Baker at the Royal Institution 
on Friday last, the Prince and Princess of Wales being 
included in the audience, and the whole lecture hall 
being crowded to the utmost by a brilliant audience, In 
introducing his subject the speaker stated that the deserd 
lands of Egypt would remain desert, no matter how many 
millions were expended in reservoir building. All that man 
could do was to extend somewhat the narrow strip of green 
running along the banks of the Nile, and to render that 
and the other low-lying lands more productive than they 
were at present with a scanty supply of water. The Nils 
reservoir at Aswin would contain over 1000 million tons 
of water—more than enough .water for one year’s full 
domestic supply to every city, town, and ag in the 
United Kingdom with its 42 million inhabitants. The grea 
Nile reseryoir and dam at Aswan, the barrage at Asy it, 
and various supplementary works in the way of distribut- 
ing canals and regulators, were designed with the object 
of mitigating the existing evils, by supplying in summer 
a larger volume of water at a higher level in the canal:, so 
that not only could more land be irrigated, but that 
labour in lifting water would be saved. By far the most 
important of the works constructed to enable the water 
stored up in the great reservoir to be utilised to the 
greatest advantage was the barrage across the Nile at 
Asyiit, about 250 miles above Cairo, which was begun by 
Sir John Aird and Co. in the winter of 1898 and com- 
pleted this spring. In general principle this work re- 
sembled the old barrage at the apex of the Delta; bub 
in details of construction there was no similarity, nor in 
material, as the old work was of brick and the new one 
of stone. The total length of the structure was 2750 fb., 
or rather more than half a mile, and it included 111 
arched openings of 16 ft. 4 in. span, capable of being 
closed by steel sluice gates 16 ft. in height. The object 
of the work was to improve the present perennial 
irrigation of lands in Middle yyt and the 
Fayoum, and to bring an additional area of about 
300,000 acres under such irrigation, by throwing more 
water at a higher level into the great Ibrahimiyah 
Canal, whose intake was immediately abcve the barrage. 
The piers and arches were founded upon a platform of 
masonry 87 fb. wide, and 10 ft, thick, protected up and 
down by a continuous and impermeable line of cast-iron 
grooved and tongued sheet piling, with cemented joints. 
This piling extended into the sand bed of the river toa 
depth of 23 ft. below the upper surface of the floor, and 
thus cut off the water and prevented the undermining 
action which caused so much trouble and expense in 
the case of the old barrage. The height of the roadway 
above the floor was 51 f0., and the length of the piers up 
and down stream 51 ft. The river bed was protected 
against erosion for a width of 67 ft. up stream by stone 
pitching, with clay puddle underneath to check infiltra- 
tion, and down stream for a similar width by stone 
pitching, with an inverted filter-bed underneath, so that 
any springs which might arise from the head of water 
above the sluices should not carry sand with them from 
underneath the pitching. The Aswin dam was not a 
solid wall, but was pierced with sluice openings of 
sufficient area for the flood discharge of the river, which 
might amount to 15,000 tons of water per second. There 
were 180 such openings, mostly 20 ft. high by 6 fb. 6 in. 
wide ; and where subject to heavy pressure when being 
moved, they were of the well-known Stoney roller pattern. 
The total length of the dam was about 1} mile; the maxi- 
mum height from foundation about 130 ft.; the difference 
of level of water above and below, 67 ft,; and the total 
weight of. masonry over one million tons. Navigation 
was provided for by a ‘‘ladder” of four locks, each 260 fb. 
long by 32 ft. wide. 





“Mexican CoAt.—Preparations for working the San 
— a in the bees of ——. pene Nana 
making - progress, and it is expected that an output 
of = 150° to 200 tons per day will be effected this 
mon 





DurBAaN Lapeer sBA as sayy electric tramways 
have just been opened at Durban. The installation is the 
overhead system, and all the equipment is of the latest 
and best type. The system, so far, with the purchase of 
the tramway company’s plant, has cost 250,000/.. and ex- 
tensions costing another 100,000/. are contemplated, which, 
when completed, will give a 25.miletrack. This will give 
a system extending from Umbilo to Umgeni, with a 
complete circuit of the Berea, with an inner circle. Forty 
cars are in hand or on order for the installation at 
present ee or on contract, and a frequent service 
1s promised by the town council at half the present fares, 


or nob more than a penny a mile, 
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SELF-DOCKING FLOATING DOCK FOR BERMUDA. 
CONSTRUCTED BY MESSRS. C. S. SWAN AND HUNTER, LIMITED, WALLSEND-ON-TYNE. 
(For Description, see Page 789.) 
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W. L. Dallas. 
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Society, Burlington House, Piccadilly, London, W. The follow- 
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RAPID TRANSIT IN NEW YORK. 


In our last issue we told the story of the 
present contest before Parliament of rival pro- 
moters to obtain command of important routes in 
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inaptly termed a scramble is taking place to secure 
lines along the surface of which there is already a 
dense traffic. Each set of applicants is fighting for 
its own hand, its chief, if not its only, object being 
to obtaina lucrative franchise. Possibly this state- 
ment needs some modification in the case of Mr. 
Yerkes and his friends, who are endeavour- 
ing to link up the Metropolitan District Rail- 
way to a series of ‘‘tube”’ lines, so as to afford 
facilities for inter-communication. But in no case 
can it be said that the design is subservient to the 
convenience of the general public. . No compre- 
hensive plan has been got out with a view to remedy 
the immense difficulty that now exists in getting 
from one part of London to another, and to render 
the less accessible portions more easy of approach. 
The object of the promoters is, naturally, to divert 
traffic from existing lines to their »wn undertakings, 
and not to create new routes. 

As a contrast, the way.in which they manage 


*89| such enterprises in America is worth studying. As 
790] everyone knows, New York has, partly from the 


configuration of its site and partly from the habits 
of its people, the heaviest suburban traffic of any 
,|city in the world. It has tried many means of 
cable trams, electric trams, 
and overhead railways—and yet the means of 
travelling have never been equal to the wants of 


8! the inhabitants. It was felt that the matter needed 


to be dealt with in a radical fashion, and in 1894 
the State Legislature created a Rapid Transit 
Commission, composed of the Mayor and Comp- 
troller of the City, the President of the Chamber 
of Commerce, and five other citizens, and em- 





powered it to sell a franchise for a system of rail- 
ways to a private corporation, or to embark the 
city in municipal construction and ownership, the 
option resting with the electors at the next — 
election. The vote of 1894 favoured the city, as 

against private ownership, by a majority exceeding 
3 to 1. A route was selected—a much easier 
matter in New York than in London—and it was 
decided to build a railway in shallow subway, just 
beneath the surface of the streets. The design was 


100| prepared and tenders were asked for the construc- 


tion of the work, the terms being peculiar. The 
city undertook to pay the successful contractor the 


109/ amount of his bid for construction ; while he, in 


his turn, should pay a rental—viz., the interest on 
the bonds issued by the City to provide the re- 
quired funds, together with an additional 1 per 
cent. per annum as a sinking fund. Thus there 
was no burden laid on the City. The contractor, 
of course, had a lease of the line for a term of 
years, and it was calculated that at the end of forty- 
five years the whole would hecome the property 
of the City without payment. It might then be 
leased again at a higher rental. On January 16, 
1901, the contract was awarded to Mr. John B. 
McDonald for thirty-five million dollars; and on 
February 19 the Rapid Transit Subway Company 
was incorporated, with Mr. August Belmont as 
President. On March 24 Mayor Van Wyck dug 
the first spadeful of earth in front of the City Hall, 
and actual work was begun a few days later. The 
account of the construction, as far as it has pro- 
ceeded, is to be read at length in a series of 
articles in our columns, commencing in our issue 
of October 4, 1901. 

That is the first chapter in the history of the 
Rapid Transit Commission. Now we enter on 
the second. On May 15 Mr. Alex. E. Orr, the 
President of the Commission, wrote to Mr. William 
Barclay Parsons, the chief engineer, instructing 
him to prepare a comprehensive inter-borough 
subway system for the whole city of New York. 
In so doing he laid stress on the: general feeling 
that rapid-transit franchises should be granted 
with reference to a systematic treatment of the 
subject, under the guidance, or initiatory control, 
of a single body, with a tenure sufficiently long to 
assure the adoption of a comprehensive ‘pro- 
gramme. Early in its career the Commission 
was obliged to limit its views from consideration 
of expense, American cities not being allowed 
to exceed a certain limit of indebtedness. In the 
hope that the financial ability to undertake fresh 
expenditure is not far distant, the Commission on 
May 1 instructed the engineer to submit plans for 
an east side line connecting with the present rapid- 
transit route at 42nd-street and Park-avenue. 
This instruction did not imply a determination of 
the Board as to what should be the next rapid-transit 
route adopted, but only that the necessities of the 
upper east side would have to be considered, as would 
also the further claims of Brooklyn and the claims 
of other boroughs. The Board is almost ready to 
advertise the contracts for the Brooklyn-Manhattan 
extension already adopted. It has, at the request 
of the Mayor, begun the consideration of a compre- 
hensive termimal system intended to include the pre- 
sent Brooklyn Bridge and the bridges Nos. 2 and 3 
now under construction. There is now contemplated 
the preparation of ageneral and far-reachingsystem of 
rapid transit covering the whole city of New York, in 
all its five boroughs. The design is to be made prac- 
tically without regard to cost, and without binding 
anyone to immediate construction ; it is to enable 
construction to proceed along a definite plan as 
rapidly as occasion demands and funds are avail- 
able. The work now in hand will aggregate, when 
complete, about eight million sterling, exclusive of 
equipment, and the extension to Brooklyn about 
two millions more. The extensions to be proposed 
will probably involve an expenditure of twenty 
million sterling. 

Already private capitalists are coming forward 
with proposals to undertake the: work without 
increasing the indebtedness of the city. . Mr. 
August Belmont offered to build whatever exten- 
sions of the present system were deemed advisable 
by the Commission, with private capital and credit. 
The roads would be built on.the bonds of an 
operating company, convertible into city bonds’ at 
the option of the Comptroller. In this way the 
citizens would be immediately provided with rapid- 
transit facilities over a wide area, designed by their 
own engineer and approved > the Commission. 
There would be no actual outlay by the city, the 
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contractors making their profit by working the 
line over a period of years, and finally handing it 
over. Whether that method be pursued, or the 
credit of the city be pledged, as in 1891, so as 
to obtain money at a low rate of interest, there 
still remains the advantage that the subways 
will follow one well-designed plan, in which the 
convenience of the inhabitants will be the dominant 
factor. Of course, whatever may be the precise 
financial arrangement adopted, the citizens will 
have to pay the cost in some way or other, either 
directly or by enhanced fares. That is a secondary 
matter ; the great thing is that the network shall 
serve the public in the most efficient way. That 
end will be gained in New York, whilst in London 
such consideration has but little weight. 








SOME DEFECTS IN ELECTRICAL 
LEGISLATION. 

Tue need for reform in the law relating to elec- 
tricity has been forcibly emphasised in the recent 
report of a Committee of the Institute of Electrical 
Engineers. If the statutes themselves are compli- 
cated and insufficient, the interpretation which the 
Courts have been compelled to put upon them has 
certainly not tended to further the interests of elec- 
tricity. Moreover, wholly apart from statutory 
enactment, in applying the common law of England 
to the practical application of one of the greatest of 
modern sciences, the judges have been so hampered 
by precedent that they have been constrained to 
place obstacles in the path of electrical progress ; 
obstacles which might easily be removed by a short 
Act of Parliament. 

In the report to which we have referred there 
will be found a number of interesting questions 
upon which much light can be thrown by reference 
to existing law and legislation. 

It is stated, for instance, in paragraph 2, ‘‘ that 
the cause of such backwardness is largely due to 
the conditions under which the electrical industry 
has been carried on in this country, and especially 
to the restrictive character of the legislation 
governing the initiation and development of electric 
power and traction undertakings, and the powers 
of obstruction granted to local authorities.” 

The powers of obstruction are not confined to 
statutory powers. Wholly irrespective of the right 
of compulsory purchase, and of the right which 
local authorities have to be heard in priority to 
private undertakers when applying for Parliamen- 
tary sanction to a scheme for electric lighting, they 
have discovered that there are a number of ways 
in which obstacles may be thrown in the path of 
legitimate enterprise. Consider the question of 
overhead wires, whether insulated or uninsulated. 
Shortly, the state of the law upon this subject is 
as follows: If those who are supplying electricity 
under the terms of a Provisional Order wish to 
make use of overhead wires, they must obtain the 
consent of the local authority. This rule applies 
all over the vountry, and in the case of an elec- 
tric lighting scheme there is no provision which 
gives the Board of Trade power to dispense 
with the consent of the local authority in cases 
where that consent is unreasonably withheld. 
This provision may be reasonable enough in large 
towns, though even there it is difficult to see how 
the safety of the — or the interests of the 
lucal authority can be prejudiced by the suspension 
of insulated cables on proper supports at a reason- 
able height above the ground. Such, however, is 
the state of the law; and in the administrative 
County of London overhead wires are forbidden, 
even when put up without the sanction of Parlia- 
ment. It is noticeable that the law makes no 
distinction between naked and insulated conductors. 
The anomaly which results from this state of things 

mes apparent when we recollect that the use 
of naked overhead wires is sanctioned in every 
town where tramways are worked on the trolley 
system ; a fact which shows that local authorities 
do not object to their use on the ground of public 
safety. This fact is of itself sufficient to show 
that the only reason why the danger of over- 
head wires is urged by the local authority is, that 
it places a useful check upon the ambitions of 
private undertakers. 

In the above epitome of the law as it affects 
overhead wires, we have merely stated the statutory 
— of interference which are vested in the 
ocal authorities. The common law of England 
provides weapons of offence which are almost as 
powerful. By a curious—and in one sense fortunate 





—omission, the Legislature has not given the local 
authorities any power to interfere with those who 
supply electricity privately—i.e., without Parlia- 
mentary powers in that behalf—and who make use 
of overhead wires outside the Metropolitan district. 
Subject to the approval of the Board of Trade, 
overhead wires can & made use of by such persons 
in any rural district, or even in a provincial town, 
without the sanction or interference.of any local 
authority. But by an ingenious application of the 
law of trespass, local authorities, acting no doubt 
within their strict rights, have discovered a way of 
interfering even.in such circumstances. A case 
which was recently heard in the Court of Chancery 
is worth while considering in relation to this subject. 
A company, known as the Finchley Electric Lighting 
Company, established a system of electric supply in 
the Borough of Finchley without any Parliamentary 
powers. The exigencies of their service required 
that certain mains should cross the highway, and 
having failed to obtain the leave of the local autho- 
rity, for reasons which will presently be noted, 
they obtained the consent of adjoining landowners, 
and stretched an insulated cable at a considerable 
height above the road. The Urban District Council 
immediately sent their surveyor to cut down the 
cable, and the company applied to Court for an 
injunction to restrain him. This was granted ata 
preliminary hearing, but when the case was tried 
out, it was found that the actual soil of the high- 
way was vested in the local authority, and that, as 
the suspension of a cable over the highway was a 
technical trespass, the local authority were entitled 
to exercise the right of removing the cable. In the 
event a perpetual injunction was granted to restrain 
the company from erecting any more cables, though 
it was not shown that in doing what they had 
done they had caused the slightest risk to 
the wayfaring public. The causa causans of this 
manceuvre on the part of the local authority was the 
fact that they had themselves, some years before, 
obtained a Provisional Order for the supply of elec- 
tricity in Finchley, and they were anxious, if pos- 
sible, to check the prosperity of a formidable rival. 

If those who seek reform of electrical legislation 
desire to effect an alteration in the law relating to 
overhead wires, they will find their case supported 
by the following paragraph, which appeared in the 
= of the Parliamentary Committee in 1898: 
‘*The Committee are of opinion that while it may 
be advisable to maintain the veto of local authori- 
ties as to the erection of overhead wires given by 
section 14 of the Act of 1882, in respect of other 
electric wires, it is not advisable that in the case of 
overhead wires for traction purposes the local 
authorities other than the London County Council 
and county boroughs should have an absolute veto. 
While due weight should be given by the Board of 
Trade to the representations of local authorities, 
the Committee think that in the case of wires for 
purposes of traction it would be suflicient to give a 
locus standi to such authorities.” 

In the third paragraph of their report the Com- 
mittee say *‘(3) That local bowndaries have usually 
no reference whatever to the needs of the com- 
munity in regard to electric supply and traction ; 
that the selection of suitable areas should be dealt 
with on the basis of economic principles and indus- 
trial demands ; and that this has been found to 
apply also to gas, water, and sanitary engineering.” 
We have shown in the premises that local authorities 
are not slow to use their authority in order to 
pane the erection of overhead wires; it need 

ardly be pointed out that they are only too ready 
to prevent the excavation of the highway for the 
purpose of laying mains beneath the surface, and to 
take full advantage of the irregularity of local 
boundaries in furtherance of this object. A case 
which occurred some years ago—for which chapter 
and verse can be given if necessary— illustrates this 
plan of campaign in a very forcible manner. 
An electric supply company in the Metropolis 
had obtained powers to lay mains in the area 
of one local authority, the boundaries of which 
were very irregular; in fact, a tongue of land 
belonging to an adjoining district penetrated into 
the area over which the company had power to 
extend their works. In order to give a proper 
su ply, it was necessary for the company to lay a 
cable under a street in this particular piece of land, 
and application was made in due course for the 
n leave. Seeing that the undertakers were 
in a ‘‘cleft stick,” the local authority demanded 
such an exorbitant price for the necessary way- 
leave that it could not be entertained, and the 





undertakers hit upon the plan of sending an army 
of workmen to lay the necessary cable vi et armis 
in the street at dead of night. The work was 
completed by morning, when the local authority 
discovered what had been done. They imme- 
diately applied to the Court for a mandatory in. 
junction to compel the company to remove the 
cable, but the Court said : ‘* An injunction will be 
granted to restrain further interference with the 
street; but inasmuch as the district council 
as highway authority are only entitled to the 
surface of the roadway, there is no reason why they 
should be given powers to remove the cable which 
has been properly laid beneath it.” In the result 
the company now have their cable properly laid. 
Further questions may possibly arise when repairs 
or enlargements become essential. The bare re- 
cital of the facts in a case of this kind is sufficient 
to prove the necessity for reform upon the lines 
suggested by the Committee. Electric lighting 
companies will do well to remember that once their 
mains are laid under the street, the highway 
authority can no longer interfere. In speaking of 
the rights of such an authority Lord Herschell said : 
‘*Tt seems to me that the vesting of the street 
vests in the urban authority such property, and 
such property only, as is necessary for the control, 
protection, and maintenance of the street as a 
highway for public use.” 

Fortunately for the development of electrical 
undertakings on a larger scale, some of the restric- 
tions placed by Parliament on electric lighting 
companies have been removed in the case of electric 
power distribution. Thus, in many of the Power 
Bills which have become law, it is provided that 
the consent of the local authority to the use of 
overhead wires shall not be unreasonably withheld. 
This is a step in the right direction ; but it is a 
noticeable feature of all the Power Bills that the 
Legislature almost entirely fails to sanction any 
interference with vested interests, unlike the 
policy which characterises the Acts under which 
railways were incorporated. Many rights of inter- 
ference with private comfort were conferred upon 
railway companies on the ground that the comfort 
of the individual must needs be sacrificed for the 
benefit of the public. To what extent has this prin- 
ciple been applied to electricity? Power and light- 
ing companies confer inestimable benefits upon the 
community, and are surely entitled to a quid pro quo. 
Mr. Wm. L. Madgen, in a learned paper entitled 
‘*The Electrical Power Bills of 1900: Before and 
After,” which he read before the Institution of 
Electrical Engineers, on February 21, 1901, thus 
describes the object of an electrical power scheme. 
He says: ‘‘ The main purpose of the Power Acts is 
to keep the number of power stations within eco- 
nomical limits, and by the selection of suitable 
sites, and the equipment of works of considerable 
magnitude, to enable electrical energy to be trans- 
mitted in such a manner that the retail price to 
the consumer will be reduced to a figure which 
will compare with, and in many cases be far lower 
than, that of any other form of power, whether gas, 
steam, oil, or other agent.” 

Schemes of such magnitude obviously require and 
fully merit the attention of public legislation ; but 
hitherto no — statute has been placed upon the 
Statute-Book specially designed for meeting their 
varied requirements. Under existing conditions, if 
a company seeks power to generate and supply 
electricity in bulk, a private Act must be obtained ; 
no mere Provisional Order granted by the Board of 
Trade can serve the purpose. The private Act, 
when obtained, is equipped with a clause which 
excludes the Power Bill from the greater part of 
existing public legislation relating to electricity, for 
the good reason that such legislation is inapplicable. 
What is really wanted is a new statute, which can 
be so framed as to bring all Power Bills into line. 

The necessity for public electrical legislation was 
thus described by Sir William Harcourt, in ad- 
dressing the House of Commons on the second 
reading of the Warsop Bill,* where he said: ‘‘. . . 
I do not altogether share my hon. friend’s (Mr. 
Broadhurst’s) objections to great enterprises being 
carried on through private sources. That was a 
question which occupied, 50 to 60 years ago, the 
attention of this country, and that was at the time 
of the commencement of the great railway interest. 
That question was decided by the wisdom of the 
great statesman, Sir Robert Peel. We know that 





* See ‘‘ Hansard’s Parliamentary Debates,” No. 2, 
vol. Ixxix., page 1374, et seq. 
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Sir Robert Peel was much attacked at that time for 
throwing the railway enterprise of this country into 
private hands, and not adopting the system so largely 
followed on the Continent. I look forward to this 
question of electricity and electric supply as the great 
question of the future, and it is from that point of 
view that I wish to refer tothesubject. If this com- 
pany is prepared upon proper conditions to supply 
electricity to any Ya of the country, I am not 
opposed to that. Noman can say to-day what part 
electricity may not play in the history of the 
country, and that is a point which the House of 
Commons should keep in view. But what are the 
conditions which ought to be imposed? What was 
the policy which was pursued with regard to the 
railway companies? Parliament did not leave it 
altogether to particular promoters of Bills ; Parlia- 
ment did not leave it to the discretion of indi- 
vidual committees. They placed the whole of 
that great enterprise, upon which more than a 
thousand millions of private money has been 
expended, greatly to the benefit of the country—a 
sum larger than the National Debt, and now paying 
interest at least of 4 per cent., and one of the 
greatest investments for the savings of the country 
—under general legislation. I think that a model 
which we ought to follow in this instance. But 
what was the method which Parliament in those 
days adopted in dealing with the railways? They 
did not allow particular promoters to take their 
chance in individual committees. They placed the 
whole of that great enterprise, as I have said, under 
general legislation. . . .” 





THE BARBICAN FIRE INQUEST. 
WHEN dealing with the Barbican fire in our issue 
of May 9 (see page 600 ante) we indicated that the 
serious aspect of this conflagration was to be found 
in the regrettable fact that the entire New Zealand- 
avenue, comprising a number of fair-sized buildings 
—well-constructed, and separated from those that 
first caught alight on the south side of the Barbican 
by a thoroughfare about 46 ft. wide—had not only 
caught alight, but had been entirely destroyed. 
We further indicated that the cause of the spread 
of fire was to be found either in the construction 
of the buildings in the Barbican or in the in- 
effective equipment and methods of our Fire 
Brigade, and that the solving of this problem 
would probably be one of the most important 
objects of the Barbican Fire Inquest, which 
would be held in the ordinary course under the 
Act of 1888. 

This inquest has now been duly completed, and 
although, for some occult reason, the result has 
been hidden from the general public most carefully 
ina manner that does little credit to the public 
press, we would take the opportunity of calling 
particular attention to the answer given by the 
jury to a question placed by the coroner, which 
read to the following effect—namely : ‘* What was 
the cause of the rapid spread and development of 
this fire?” The question, carefully put, brought 
forward the unanimous answer of the jury, that the 
cause ‘* was partially due to the construction of the 
buildings, the combustible nature of the stock, the 
direction of the wind, the hold obtained by the fire 
before the arrival of the brigade, the inability—. 
owing to lack of steam—of the firemen to get 
quickly to work on the arrival of the first engine, 
and the delay in getting to work on the north side 
of Barbican.” 

It has seldom been the misfortune of a city 
aspiring to modern rank to have its fire-brigade 
methods so severely condemned by a jury of 
citizens ; and, perhaps, we should here state, a jury 
of citizens of more than average intelligence ; for it 
was evident throughout this inquiry that the jury 
followed the whole of the proceedings with a keen 
interest, led by a foreman whose caustic inquiries 
showed a very great grasp of the subject under 
investigation. In other words, we have here the 
verdict of the jury, which shows that both with 
regard to the question of building construction and 
the question of the Fire Brigade’s efficiency there 
was much of which to complain; and whilst, on 
the one hand, it is, of course, a problem of con- 
siderable difficulty to compel owners to adopt 
better and safer means of construction than those 
specified by our lax Building Act, there can surely 
be no reason why the Fire Brigade’s efficiency should’ 
have called for this complaint, seeing not only the 
amount of money liberally expended upon this 
institution, but, above all, that its position in the 








time of Sir Eyre Massey Shaw was indisputably one 
of first rank. 

We dealt at such length with the question of 
building construction on the occasion of the great 
Cripplegate fire, that we do not here intend to de- 
vote any space to comments on the building defects 
again so vividly shown in the Barbican area, but we 
would certainly take an opportunity to second the 
efforts of some of the witnesses in condemning the 
suicidal policy of landlords in allowing the cul-de-sac 
to continue to exist on property where the leases 
are about to fall in, for there is no more dangerous 
class of office building or warehouse structure than 
that which has an approach from one side only, 
and thus easily becomes a death-trap. 

With the Fire Brigade Chief’s puerile condemna- 
tion of concrete and iron for roofs and floors we 
cannot really deal in a technical manner, see- 
ing that here we have not to treat with scientific 
but merely with sentimental objections. It is, of 
course, well known that iron, when subjected to 
great heat, expands and causes destruction of 
buildings ; but it is equally well known that iron 
when protected by concrete or other fire-resisting 
substance, is practically impenetrable to the effect 
of fire, and that various forms of armoured con- 
crete and iron-work protected with concrete, as 
used in the United States and on the Conti- 
nent, and quite recently introduced into this 
country by several American firms (notably the 
Columbian Fireproofing Company), have very many 
advantages, and are, in fact, thoroughly practical 
as methods of bona fide fire-resisting means of con- 
struction. We cannot but hold that it is a pity 
the Fire Brigade should be represented on important 
occasions like these by men who are not properly 
conversant with the elements of building construc- 
tion. It is, however, with the practical fire-brigade 
side that we would deal on this occasion. 

The jury, for instance, could not understand that 
it apparently has required fully five years of fire- 
brigade experiment to fail in obtaining a steam fire 
engine that would be able to leave the fire station 
under steam—an improvement recommended by the 
jury that sat on the Cripplegate inquest in 1897. 

hey also could not understand that, even if steam 
were unsuitable, other means of raising power had 
not been tried in London. Whilst the Chief of the 
brigade was arguing in a dilettante fashion as to 
the possibilities of petroleum fuel as a means of 
obtaining pressure in a steam boiler—a problem 
which, by the bye, could be solved by an ordinary 
mechanic in an ow workshop—the important 
question of chemical engines was not so much as 
touched upon, and the jurymen received no infor- 
mation as to the facts that for many years past the 
great warehouse cities of Bremen, Hamburg, New 
York, and Chicago were able to turn out ample 
power at a minute’s notice to beat out a fire of con- 
siderable proportions owing to their being equipped 
ina seiutie way. 

This is, of course, essentially a technical matter, 
but where so much depends upon exhaustive know- 
ledge, the problems involved should be dealt with 
by skilled engineers and experienced experts, 
and not by ignorant officials. To leave such 
matters to an amateur mechanic, with the 
result, as we have said, of five years’ experi- 
ments on a simple question such as that of 
raising steam, is a very serious matter, the 
results of which must be even more far-reaching 
than shown in fires of the Barbican type. It is 
really sad that such a splendid company of men as 
our London firemen should be handicapped in the 
way they are handicapped with inefficient appli- 
ances and antiquated methods, for they deserve a 
better position ; but it is even yet worse that the 
merchants of a great community should, since the 
departure of Sir E. Shaw, find their insurance rates 
raised from half a guinea to over thirty shillings, 
simply because the insurance companies have to 
pay so much of the fire losses caused by this dilet- 
tantism. 

Again, let us turn to the verdict of the jury, and 
we find that, quite apart from this question of steam 
and water pressure at the early stages of a fire, we 
have an observation to the effect that the north 
side of Barbican was not dealt with at a sufficiently 
early stage of the conflagration. We were, of 
course, aware of this, but we waived our opinions 
until after the inquest; but we would now emphasise 
the fact that, combined with the absence of a 
knowledge of fire geography, there is also an entire 
absence of what is generally known in the United 
States as fire tactics—i.e., the trdining of men to 








attack a fire from the flank with the view of pro- 
tecting surroundings, rather than making the 
frontal attacks, which methods have cost our 
generals so dearly in the Transvaal War. It 
seems sad that for lack of training and intelligent 
handling a force of such stamina and power as that 
of the Metropolitan Fire Brigade should find that 
the ‘‘man in the street,” as represented by the city 
jury, has ground to complain of mismanagement. 

After what we have said in our previous article 
we should not like to again enter into the detail of 
the mismanagementof the Metropolitan Fire Brigade, 
for we might be accused of undue severity in re- 
spect to this estimable institution ; and yet we think 
it our duty, as interested in an industry which plays 
an important réle in the Metropolis, and an in- 
dustry which controls factories innumerable situated 
in dangerous areas, to impress upon the owners the 
great importance of relying to a very considerable 
extent on their own resources. Our friends, the 
dock engineers, in particular, who have, of course, 
learnt to their cost in recent years what fire means 
in their areas, would do well under the present 
circumstances to pay every possible attention to 
their own fire —— and the training of their 
own police and watchmen, more particularly to 
guard against the event of places in their neigh- 
bourhood catching fire. They could do much to 
— a fire from spreading, and thus assist the 

rigade in some of those duties in the execution of 
which it generally seems to fail. 

It ton be difficult to wade through the entire 
evidence brought forward at this Barbican Fire 
Inquest, and it is not our sphere to enter too much 
into detail in questions of this description ; but 
we would, perhaps, mention that the general stand- 
ing of this inquest was far higher than that of the 
a legate Fire Inquest. The coroner, Dr. 
Waldo, in this case directed the proceedings in a 
thoroughly intelligent and business-like manner, and 
he was ably assisted by the City Solicitor, whose 
experience at the — inquest stood him in 
very good stead. There was, however, a curious 
lack of really first-class technical evidence, for 
beyond the evidence of Major Fox, the Home 
Office factory inspector, the local district surveyor, 
and the dangerous-structure surveyor of the area, 
there was little that might be termed technical 
evidence. One or two minor brigade officers were 
called from different localities, but curiously enough 
the great authorities on fire matters, such as the 
chiefs of Glasgow, Liverpool, and Birmingham, were 
conspicuous by their absence. Again, as far as 
structural evidence was concerned, men of the 
type of Mr. Blashill (late superintending architect 
to the London County Council), Mr. Riley (present 
architect to the London County Council), and 
several others of equal standing were not called. 
No representative of the British Fire-Prevention 
Committee was called, although, by a curious 
coincidence, we understand that several of their 
leading members happened to be present on this 
occasion, such as their honorary secretary, Mr. 
Marsland, who, besides holding the office of dis- 
trict surveyor, is the Master of one of the City 
companies particularly interested in building con- 
struction. Mr. Sachs, too, was not called, although 
he would probably have been able to give some 
valuable facts. Then, again, we were surprised 
to note that beyond Commander Wells, one super- 
intendent, and one station officer, no one was 
from the Fire Brigade, although one of the 
ofticers, Mr. Gamble, as a borough surveyor of 
considerable standing, would have been i 
in technical circles as an authority on questions of 
this description. There must certainly have been 
an attempt from one side or other to ‘* whitewash ” 
the brigade’s handling at this unfortunate fire, 
which attempt, however, did not succeed, as far as 
the jury were concerned. 

An amusing item of the evidence was the careful 
description of the Chief Officer of the Fire Brigade, 
with his few years’ administrative experience, that 
he was the only fire-expert in the Metropolis (with 
power to add to his number), as contrasted with 
that of the Chief Officer of the Salvage Corps, 
whose practical experience of fires would more than 
treble that of the other commander, that he knew 
nothing of fires, and was simply a salvage officer. 
There was also a curious difference in the intima- 
tion of the Chief Officer of the Fire Brigate that he 
had circulated the description of this fire as ‘‘a 
good stop ;” whilst, as a matter of fact, as perti- 
nently described by the Chief of the Salvage Corps, 
the “stop” was quite a natural stop, caused by 
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some massive party-walls and extensive courtyards, 
and, we think, had really very little to do with 
fire-brigade work. The total number of firemen 
employed at this fire was 265, out of an available 
total of 1200. There were 38 steamers at work, 
making the number of men per steamer certainly 
very small. We certainly hold that even with a 
small organisation of between 1000 and 1200 men, 
which is most inadequate for the purposes of the 
Metropolis, a greater number could have been 
brought together on an occasion of this kind than 
a small quarter ; for, with careful organisation, it 
should have been possible to centralise quite half 
the staff on the spot, and yet afford protection -to 
the outlying districts. 

In the course of the evidence much was said of the 
Pearson fire-alarm and other automatic fire-alarms, 
and it would seem that there was a certain amount 
of prejudice shown by the chief officers of the Fire 
Brigade as to the adaptability of these appliances 
for practical purposes. As a matter of fact there 
are several very excellent automatic fire-alarms 
which would do immeasurable good in our Metro- 
— if introduced in the more dangerous and 

ighly-combustible properties, like those to be found 
in the Cripplegate and City district ; but such appli- 
ances must be approached without prejudice, and 
be given a trial of some years before they are finally 
adopted for general use. There can certainly be 
no doubt that had there been some such appliance 
in 10 and 11, Barbican, where the fire is said to 
have a Ree it would not have developed the 
force it did without starting one of these instru- 
ments of warning. 

In conclusion, we can only regret that space 
prevents us from entering much more into the 
technical detail of the evidence of this fire inquest, 
and particularly of dealing at length with the jury’s 
recommendations, which were put in the form of a 
rider. There can be no doubt that our statement 
of some weeks back that this fire was a disgrace to 
the Metropolis is only too true, and we consider 
it a matter of the greatest urgency and expediency 
that some active measure should now be taken, not 
only to bring the Building Act more in accord with 
modern requirements and modern risks, but also to 
entirely reorganise our firé-fighting forces under 
skilled advice. 

Among the changes we would advocate is the one 
following—namely, that the eminent architect who 
now holds the responsible post of superintending 
architect to the London County Council should be 
relieved of some of his executive and structural 
work, so that the policing of the buildings of the 
Metropolis could have more of his time and atten- 
tion, and with it the revision of the Act. Another 
change is that the future chiefs of the Fire Brigade 
should be selected, not solely from the dilettante or 
fashionable element (which method has been so 
notoriously unsuccessful in the Army), but from 
acne and technical classes, who by training and 

nowledge are not only conversant with the 
mechanics of fire-fighting, but also with what is 
of such importance in the Metropolis—the building 
construction of to-day. 





THE DUSSELDORF SHIPBUILDING 
AND MARINE ENGINEERING CON- 
GRESS. 

In our last issue* we gave an account of the first 
day's meeting of this Congress, and briefly stated 
that on the second day—Tuesday, the 3rd inst.— 
the remaining two papers were read. The meeting, 
which had been highly successful throughout, was 
brought to a conclusion on Friday last. 

Tue Rare anv Its Surrrina. 

The first of the two papers read on Tuesday of 
last week was a contribution by Herr W. Freiherr 
van Rolf, entitled ‘‘ The Hiver Rhine and the 
Development of its Shipping.” This was a very 
long paper, full of interesting details of the Rhine 
and its shipping, and was profusely illustrated. The 
author treated his subject, first, geographically ; 
secondly, historically ; thirdly, economically ; an 
fourthly, mechanically. He traced the course of the 
Rhine from its source in the glaciers of the Alps 
down to its mouths. A striking fact mentioned 
was that this river brings down on an average about 
7000 cubic feet of water per second, and as its 
fall from Bingen to the Dutch frontier amounts 
to about 220 ft., the power represented is more 





* See page 751 ante, 





than 2,000,000 horses. The engineering works 
that have been undertaken at various times in the 
past were dealt with in an exhaustive manner, 
Frederick the Great—whose name is usually asso- 
ciated by us with less peaceful enterprises—appa- 
rently being the first to take the administra- 
tion of the Rhine seriously in hand. War, how- 
ever, put a stop to the engineering operations 
that had been undertaken. The armies on both 
sides wantonly destroyed the erections made to 
keep an open channel. 

The craft used on the Rhine were described and 
illustrated very fully, beginning with a somewhat 
apocryphal vessel, taken apparently from a bas- 
relief of the Roman period. A ‘*Rhine vessel of 
the fifteenth century ” cannot be a very much closer 
representation of what actually existed. A picture 
of a seventeenth century vessel has a greater air of 
reality, whilst the engravings of modern steamers, 
taken from photographs, are naturally trustworthy, 
and form a pleasant addition to the paper. 

Coming ioon to recent days, in 1899 two large 
high-speed saloon vessels, designed for passenger 
traffic, were placed on the river. One was built in 
Holland, and fitted with Swiss engines, and the 
other was built entirely in Germany. - These are 
the largest vessels that sail upon the Rhine. Their 
length between perpendiculars is 272 ft. 3in.; their 
greatest breadth, 26 ft. 11 in. over the frames, and 
50 ft. 3 in. outside the paddle-boxes. The Cologne 
and Diisseldorf Companies now possess thirty 
steamers, while the Nederlander Gesellschaft own 
nine. In the year 1901 the two first-named com- 
panies carried 151,300 passengers and 78,720 tons 
of merchandise. 

Encouraged by State subvention, ocean-going 
trafic from the Rhine made some headway, and 
the towing business became of importance. 

In 1863 a tug-boat steamed with three vessels 
loaded with 492 tons of cargo from Ruhrort to 
Mannheim in 48 hours, and consumed 16 ecwt. of 
coal per hour. The present tugs will steam with a 
train of four or five iron barges laden with 4700 to 
about 52,000 tons of cargo over the same distance 
~ 65 to 70 hours, and consumes 1 ton of coal per 

our. 

The most powerful tug of the present day is the 
Mathias Stinnes, No. 7, which was built on the 
Elbe. She is 236 ft. 3 in. long, 25 ft. 7 in. broad, 
and 57 ft. over the paddle-wheels. The moulded 
depth is 11 ft. 6 in., and the mean draught 
4 ft. 6 in. She has three-cylinder engines and 
jet condensers. The four steam boilers have an 
aggregate heating surface of 4338 square feet, and 
work at a ‘apenage of 114 atmospheres. The 
paddle-wheels are 10 ft. 8 in. in dimeter, and have 
feathering floats. This vessel will tow four iron 
barges containing 5000 tons of cargo in 18 hours 
clear steaming, from Hochfelde Railway Bridge to 
the Cologne Railway Bridge, a distance of 564 miles. 
Towing by a fixed rope is confined to the reaches of 
the river where the current is considerable. The 
wire rope is 14} in. in diameter, and has a break- 
ing strain of 40 to 46 tons. It lasts about five to 
six years, and is used only for up-stream voyages. 
For steaming with the current vessels are fitted 
with twin-screws. The speed of travelling along 
the rope is 250 ft. to 300 ft. per minute. 

There was no discussion on this paper, and the 
meeting proceeded to consider the only remaining 
contribution—that of Herr F. R. Schleifenbaun. 
This was on 

Marine Wire Rorzs. 

The author commenced by pointing out the 
superiority of wire to hemp ropes for certain pur- 
poses, and stated that as far back as the ‘twenties 
attempts were made to use wire ropes for mining 
purposes. It is stated that the credit of having 
first invented wire ropes is now generally accorded 
to Albert, of Clausthal, who applied them in the 
mines of the Hartz mountains about the year 
1831. It was many years before shipbuilders took 
up the use of wire ropes, but at what particular 
date is not known. Experiments, we are told, 
were made in Germany about the end of the ’fifties, 


d|@ piece of wire rope being substituted for hemp in 


close proximity to a smoke.stack. The early ropes 
were made of iron wire, but steel was ultimately 
introduced. In Germany, in the ’sixties, the firm 
of Felten and Guilleaume, who have always 
occupied a leading position, succeeded in manufac- 
turing cast-steel wire ropes of excellent quality. 
In 1883 these ropes were adopted exclusively for 
standing rigging in the German Navy. The appli- 
cation of wire ropes for towing and for warps, guys, 





&c., was next dealt with. The desirability of using 
fine wires was pointed out, but this leads to greater 
danger of deterioration by rust, to meet which gal- 
vanising is had recourse to. A mean has to be ob- 
served so as to get a fair compromise between flexi- 
bility and durability. It is usual to have the heavier 
gauge wire for the outer layers, and the smaller 
gauge for the inner wires composing the strands. 
Aluminium-bronze wire has been used, but is costly, 
and has not the high tensile strength of steel. 

Special ropes were also referred to by the author, 
such as floating hawsers, where there is an admix- 
ture of cork in order that the rope may float in 
water. These are useful for obstructing rivers and 
harbours for warlike purposes. Hollow ropes or 
armoured lead pipes (of which sections were given) 
are used for conveying water along the bottom of 
the sea or river. Being flexible, they easily adapt 
themselves to the contour of the soil. 

A short discussion followed the reading of this 


r. 
ne Tue Excursions. 

The excursions which had been organised in con- 
nection with the meeting were of an extremely 
interesting character, especially to the English 
visitors. Much that was seen must have been a 
surprising revelation to British engineers and ship- 
builders not previously acquainted with what had 
been going on in Germany during the last few 
years. On the Wednesday of the meeting, the 
4th inst., an excursion was-made to 


Tue Krupp Works 


at Essen. The start was made at 8 o’clock, visitors 
arriving at Essen at 9, and remaining there until 
7.30 in the evening. It is hardly necessary to say 
that even this time was quite insufficient to examine 
a tithe of the remarkable and noteworthy things to 
be seen at these gigantic works, which employ 
over 25,000 men. There are also the extensive 
works at Kiel, besides iron works and collieries 
near Magdeburg. On arriving, the visitors were 
taken to the hydraulic presses and armour-plate mill; 
the open-hearth steel works were next visited, after 
which one of the large machine-shops for general 
engineering work was inspected. The Bessemer 
plant and the rail mill were also visited before 
luncheon, which was a well-arranged and really 
sumptuous entertainment. The afternoon was 
chiefly devoted to the military section of the works; 
the gun-shop and gun-carriage department, the 
crucible steel works, and other divisions of the 
establishment were gone through. At about four 
o'clock the party—which numbered about 250 
persons, a large number of whom were foreigners 
—were given a practical exhibition of the pro- 
gress made of recent years in field artillery ; 
especially the 7.5-centimetre quick-firing guns. 
The latest pattern gun of this nature fired ten 
shots in 22 seconds at a target, planting the 
shots on a 3-in. bullseye, the distance being 
approximately 100 yards. The gun was fired 
without re-aiming, the recovery, of course, being 
automatic after the recoil. In the evening the 
party were the guests of the establishment at a 
sumptuous di ek given at the Essen Hoff. 
Speeches were made by the acting chairman of the 
directors of works, in the absence of Herr Krupp, 
who was unable to be present. Lord Brassey 
replied to the toast of the guests. In the 
evening the party returned to Diisseldorf in time 
to see the fireworks at the Exhibition. We under- 
stand that this was the most complete inspection of 
the celebrated Krupp works ever made by a body 
of visitors, the departments being most liberally 
thrown open, and admirable arrangements being 
made for the instruction of all present. The weather 
remained fine and warm, and a most agreeable, as 
well as an instructive, day was spent. 


THE HoERDER AND THE GUTEHOFFNUNGSHUTTE 
Works. 

On the same day excursions were down on the 
programme to Dortmund, to visit the well-known 
Hoerder Iron Works, and to the Gutehoffnungs- 
hiitte at Oberhausen. 


EXCURSION ON THE RHINE. 

On Thursday, the 5th inst., a steamer excursion 
was made down the Rhine over a distance of about 
90 miles, the trip starting at Bingen and ending at 
Cologne. About 600 persons took part, there being 
two fine paddle-wheel steamers—the Rheingold and 
the Overstoltz. A trip was made to the Drachenfels, 
the ascent being made by the rack railway, and the 
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visitors had every opportunity of enjoying the 
famed panorama of the beautiful German river. 
The only thing that veiled for a time these scenic 
delights was a most bountiful lunch, which, in some 
cases, was fabled to have extended over a distance 
of 60 miles. 


Visits TO BREMEN AND TO HamBuRG. 

On Friday, the 6th inst., the party was divided 
into several sections, the two chief excursions 
being to Bremen and to Hamburg respectively. 
Upon the former the party, after visiting the chief 
sights of the interesting old town, proceeded to 


Tacklenborg’s shipyard, which was inspected under | d 


the guidance of Herr von Biilow, who was inde- 
fatigable in explaining to his guests the chief points 
of interest. Here, among other vessels, was seen 
the Preussen, now being completed, the largest sail- 
ing vessel in the world. She is of steel, ship- 
rigged, and has five masts. Her length is 
400 ft. on the water line, her draught 27 ft., 
and her tonnage 8500 tons. These works are 
well laid out and excellently equipped with modern 
tools. The vessels are built and engined com- 
pletely, and there is ample room for the extension 
that is confidently anticipated by the directorate. 

In the afternoon the party proceeded to Bremer- 
haven, where the docks and works of the North 
German Lloyd's were visited, under the direction of 
Herr Achelis, Director of the North German 
Lloyd. Herr Schutte gave the visitors an ex- 
cellent description of the experimental tank which 
has recently been constructed, and is at present the 
most modern yet completed, and is admirabl 
equipped. There is, however, another German tan 
now being built at Berlin for the German Admiralty ; 
and, as our readers are aware, the new tank pro- 
moted by the Institution of Naval Architects is in 
prospect. Inthe evening a dinner was given by the 
North German Lloyd, on board their steamer the 
Konigin Luise. 

On the Hamburg excursion much the same pro- 
gramme was followed as at the memorable visit of 
the Institution of Naval Architects in 1896. The 
docks and port were visited under the direction 
of Herr Consul Wovermann ; the shipyard and 
engine works of Messrs. Blohm and Voss being 
also ins Excursions were arranged to Kiel, 
Stettin, and to Elbing. 

As in 1896, the hospitality of the German hosts 
to their foreign guests was unbounded. The entire 
cordiality and frankness of the welcome—not only 
from the members of the Schiffbautechnische 
Gesellschaft, but also from all classes—was a sufii- 
cient proof of the friendliness of the German people 
towards their English ‘‘ kinsfolk :” to adopt an ex- 
pression of the German Emperor’s in 1896. We 
speak for our own nationality, but we may, perhaps, 
venture to add that the representative contingent 
of French naval architects can hardly fail to take 
back to their own country a strong impression of 
German goodwill and friendliness. These inter- 
national meetings of the scientific and technical 
societies are truly the strongest bonds of peace be- 
tween the nations. 

The whole meeting was in every way a success, 
and Herr Geheimrath Busley, the President of the 
German Institution, may well be congratulated on 
having brought a really great undertaking to a 
successful issue. 





NOVA SCOTIA COAL. 

Tue demand for Nova Scotia coal in the mari- 
time and interior markets of Canada itself and in 
the more contiguous markets of the United States 
has been growing steadily for years, and if the 
American strike spreads from the anthracite to the 
bituminous coal-miners, a trade will probably 
spring up which the Americans will find it ex- 
tremely difficult to kill when they want. Much 
interest has been centred round this mining 
district, too, by reason of the recent attempt 
of the United States Steel Corporation to secure 
control of the leading producer in connec- 
tion with the fight for the Dominion Steel and 
Coal Company, of Sydney, C.B. The province of 
Nova Scotia seems destined to play an important 
part in the future in relation to the coal trade of 
the very extensive Atlantic seaboard. Manufacture 
is spreading in this part of the Dominion, and with 
the rapid settling up of the country behind by an 
almost phenomenal rush of immigrants, the de- 


mand for fuel is growing, and cannot be met so 
readily by any other mining district, 


The pro- 





vince is capable, with proper care, of meeting 
all the demands that are likely to be made 
upon it for centuries to come. The investigations 
of the Geological Survey show that the coal areas 
cover 635 square miles, and if the ground reported 
to be workable be reduced one-quarter, and the 
average thickness be put at 25 ft., on the basis of 
1000 tons of coal an-acre for each foot of thickness, 
the amount of fuel that may be got is 7,000,000,000 
tons. As will be seen from the following Table, the 
Dominion Coal Company (affiliated to the steel- 
making concern which has revolutionised enterprise 
at Cape Breton) is an easy first among present pro- 
ucers : 


1901. 


Company. 1900. 








1899. | 
tons | tons tons 
Dominion Coal Company..} 1,553,102 | 1,834,680 | 2,355,745 
Cumberland Railway and) | 
CoalCompany .. ..| 349,715 | 396,783 341,776 
Acadia Coal Company | 233,673 | 252,807 | 232,000 
Inter-Colonial Coal-Mining | | 
Company .. ne -.| 192,823 | 217,440 197,957 
Nova Scotia Steel Com-) | 
pany sw ..| 291,870 | 217,428 | 214,71 
Others 88,000 | 94,500 | 143,849 
Total net tons .. 8,486,098 


“) 2,638,183 | 8,013,638 


The Dominion shipment of 2,355,745 tons for 
last year includes 544,055 tons sent to the United 
States—a development which, it may be remem- 
bered, occasioned not a little alarm in American 
coal-producing circles some time ago. The com- 
pany is, in fact, doing a large business in all 
directions ; and Mr. Frederick E. Saward, one of 
the leading American authorities, tells us that 
great things are expected, particularly in connec- 
tion with the St. Lawrence River trade. The Nova 
Scotian are the only mines of consequence on the 
Atlantic coast of North America, and .they are at 
the entrance to the St. Lawrence—the Baltic of 
the New World. Standing at the mouth of so 
extensive a system of waterways as the St. Law- 
rence, its canals and the inland oceans of the great 
lakes, around which the wealth and population of 
the Continent are concentrating, the collieries of 
the Cape Breton field must exert potential influ- 
ences upon the future of America. The Dominion 
Company has a big new shaft now ‘‘coming in.” 
The new shaft will be completed shortly, and 
should produce at least 1,000,000 tons of coal 
during the current year. An output of 3,500,000 
tons is promised for the year, and Mr. James 
Ross estimates that within two years the company 
will be turning out coal at the rate of 6,000,000 
tons per annum. There is in Europe a market, 

rovided the coal can be laid down cheaply ; and 

ova Scotia is much more favourably located for a 
European trade than are any of the American 
mines which have managed to secure a foothold on 
this side. 

The Dominion Coal Company’s shipping pier at 
Louisburg, Cape Breton, is one of the finest on 
the Atlantic coast. The probable tonnage over 
this pier will be equal to 2,500,000 tons. The 
storage bins hold 10,000 tons. Under these a 
conveyor runs and elevates the coal to a point 
30 ft. above the track level of the dock, with un- 
loading devices at three or four points, by means of 
which the coal can be deflected into the hatches 
of the vessel, and the largest craft loaded in a very 
short space of time. When No. 2 shaft is in full 
commission it alone can produce 2,000,000 tons 
of coal per annum, and the property will then have 
a potential output of 6,800,000 tons of coal, and the 
managers believe they will be able to extend the 
markets of the company to such an extent as to 
dispose of this outputin time. Consignments have 
been made to Cuba, where Dominion steel products 
are also finding a steady outlet. Among the many 
extensive operations controlled by the Dominion 
Coal Company, the newest and, perhaps, most 
interesting is Dominion No. 2 Colliery. It is 
interesting from the fact that it is the largest shaft 
on the Continent. Work was started on this shaft 
on October 20, 1899, and coal was reached on 
June 27, 1901. There are two seams being opened 
—namely, the Phalen and the Harbour, the 
former being down a depth of 850 ft. and the 
latter 470 ft. The Phalen seam is being 
opened up. When completed and everything is 
in full swing, it is expected the output will be 
a than any of the other collieries. The 
harbour seam is opened out about 1000 ft. from 
north to south. Mr. Saward tells us that one of 
the best customers of the Dominion Coal Company 





is the New England Gas and Coke Company, of 
Everett, Mass., which is taking about 1,000,000 tons 
the current year. The coal is brought straight 
from the mines in steamers of about 4000 tons 
capacity, and is unloaded by the most perfect 
labour-saving machinery, and stored in bins until 
it is wanted at the ovens, which are known 
as the Otto-Hoffman; and it is calculated that 
at present 1200 tons of coke a day are produced 
at these ovens. There has always been a demand 
for the coke, as well as for the by-products of this 
plant, which was started by Henry M. Whitney to 
afford a market for the coal of the Dominion Coa] 
Company, but the latter has really grown to a trade 
independently larger than these works call for, 





NOTES. 
New Ramway Rares in DENMARK. 

Tue Parliamentary Committee which has been 
considering the question of increasing the rates 
on the Danish State Railways has completed its 
report. A majority of the members have agreed 
that it is necessary to bring about an increased 
revenue from the State Railways, it not being con- 
sidered right to allow the large capital the State 
has invested in the railways—about 250,000,000 kr. 
—to remain almost entirely unremunerative ; the 
increase in the revenue will have to be brought 
about by an increase in the passenger and goods 
rates. It is proposed to increase the fundamental 
rate for third class to 2.6 dre (about 4d.), and for 
second-class to 4.5 dre (#d.) per kilometre, and 
issue double or return tickets for distances up 
to 30 kilometres, with a reduction of 10 per 
cent., subject to a fixed minimum charge. 
In consequence, the rates for distances within 
30 kilometres will be no dearer; certain com- 
binations will even be a little cheaper. The 
minimum charge for the longest distance it is 
proposed to increase to respectively 21 kr., 13 kr. 
25 ore, and 7 kr. 75 ore for first, second, and third- 
class, as against the present rates of 17 kr. 50 Gre, 
11 kr., and 6 kr. 50 Gre. It is proposed to raise 
the price of season tickets between two stations 
by 30 per cent. It is also proposed to introduce 
weekly tickets for certain morning and evening 
trains, for the benefit of working men. The Copen- 
hagen Chamber of Commerce has petitioned the 
Government that all empties in the inland traffic 
should be prepaid by the sender, which request the 
Government has decided to accept. 


THe Scumipt System or SUPERHEATING Sream. 
By the invitation of Messrs. Easton and Com- 
any, a large party of engineers visited Erith on 
uesday for the purpose of seeing in operation a 

Schmidt superheating plant. The special feature 

of the Schmidt system is to be found in the fact 

that the heating surface employed in the work of 
superheating is adjustable. The boiler attendant 
watches his pyrometer index just as he does his 
water-gauge, and cuts out, if necessary, one section 
of the superheater; or, in other arrangements, 
should the temperature rise too high, he adjusts 
his dampers so as to reduce the flow of hot gases 
over the superheater tubes. In this way the 
amount of superheat is adjusted to the highest 
degree consistent with the due lubrication of the 
engine. The surface provided is sufficient to super- 
heat the steam to this point under the most un- 
favourable conditions, and under more favourable 
conditions the heat used in superheating the 
steam is adjusted -by one of-the two methods 
above-named. In one arrangement of the super- 
heater the hot gases from the boiler flues are 
used as the source of heat, whilst in another 
arrangement the superheater is an entirely inde- 
pendent apparatus, having its own firegrate. The 
ore economy attainable by the use of super- 
eated steam has been recognised for many years, 

Hirn, we believe, being the first to point out its 

advantages. Many difficulties, mainly connected 

with the lubrication of the cylinder and stuffing- 
boxes, arose, however, in the practical application 

of superheated steam, and it is only within a 

comparatively few years that these have been over- 

come. An ‘‘Erith” triple-expansion engine was 
shown at work, using steam at an initial pressure of 

120 Ib. per square inch, heated to a temperature of 

670 deg. Fahr., the amount of superheat, therefore, 

being about 329 deg. Fahr. This engine, which, it 

may be added, was running beautifully. smoothly at 

410 revolutions per minute, was stated to give one 

indicated horse-power for 11.61b. of steam per hour, 
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whilst, with engines recently completed for the 
North Pole Ice and Refrigerating Company at 
Greenwich, a steam consumption of 9.93 lb. per 
indicated horse-power has been recorded. Two 
direct-fired superheaters, with 4400 square feet of 
heating surface, intended to superheat 90,000 Ib. of 
steam per hour, to 480 deg. Fahr., were also on 
view at Messrs. Easton’s works. 


Toe Merropouttan Fire Bricabe. 

The inquest on the Barbican Fire is the subject 
of an article in the present number, and it will 
be seen that the Metropolitan Fire Brigade by 
no means distinguished itself, according to the 
views of the jury, inasmuch as the rapid spread of 
the fire is partially attributed to the fact that their 
steam engines were not under steam, and that they 
did not attend to the north side of the Barbican as 
early as should have been the case. We now, un- 
fortunately, have to hear that on Monday last the fire 
escapes of the brigade were not of sufticient height 
to deal with the rescue work entailed by a fire at 
the General Electric Company’s offices in Queen 
Victoria-street, and the result has been a very 
serious loss of life in broad daylight in a great 
public thoroughfare, and within a few hundred feet 
of a fire station. For a considerable period we 
have had occasion to indicate that the Metropolitan 
Fire Brigade by no means holds the first-class rank 
it used to under the commandership of Sir Eyre 
Massey Shaw in the ’seventies and eighties. There 
cannot be the slightest doubt that its methods do 
not accord with the modern requirements and 
greater risks of to-day, and that, apart from any 
question of strength, its equipment, methods, and 
tactics give reason for complaint. It is sad that 
such an excellent body of men as are to be found in 
the Metropolitan Fire Brigade should, not un- 
similar to the ‘‘ Tommies” of our Army, be handi- 
capped by mismanagement and antiquated methods. 
Much that has been said about the inefficiency in the 
handling of the Army, and the conservatism in its 
equipment, could be equally well said in respect to 
the Fire Brigade ; and when it comes to great losses 
of property, such as those of the Cripplegate and 
Barbican areas, with a constant stream of other 
serious fires, accompanied at times by serious loss 
of life, it has certainly become time to see if some 
remedy cannot be obtained. There cannot be the 
slightest doubt that the fact of the fire-escape at 
Watling-street not being of sufficient length must be 
attributed to either conservatism or neglect, for it is 
scarcely imaginable that the chief fire station of 
the City area should be equipped with an escape 
insufticient to do ordinary duty on the surrounding 
property, unless there has been a serious mistake 
made. That the Watling-street engine should, 
further, not have carried a jumping-sheet also seems 
inexplicable. It has been mainly our interest 
hitherto to deal with fire questions from the con- 
structive and preventive point of view. We shall 
in the near future give more attention to the pro- 
blem of actual fire-fighting and life-saving, in which 
the Metropolis has been left so far behind, com- 
pared with some of the American and Continental 
cities. 


Tue YORKSHIRE PowEeR ComMPANy. 


This company has the right to supply energy 
over an area of 1800 square miles, and it has been 
estimated that the power utilised, for all pur- 
poses, over that area is equivalent to between 
one and two million indicated horse-power. Our 
monthly supplement for June (TRacTION AND 
TRANSMISSION) gives particulars of this scheme, 
and states that 110 miles of tramways have 
been authorised, and will be constructed within 
the next two years; orders for 28 miles 
more are being sought. In the original scheme 
for power distribution four power stations were 
proposed, situated at Methley, Wath,. Thornhill, 
and Bingley respectively. Mr. H. F. Parshall 
has recently reported on the scheme; he has 
advised that the first power station be put down 
at Mirfield, and that a capacity of 10,000 kilowatts 
be provided for, of which only 5000 kilowatts 
should be at first installed. This would be direct 
and three-phase current, and it is estimated that 
the load factor will be 26 per cent, correspond- 
ing to an annual output of 16,400,000 Board of 
Trade units, or the equivalent of 547 hours’ 
supply per quarter at the maximum demand. The 
order in which the three remaining stations are 
to be constructed is to be Methley, Wath, and 
Bingley. The first plant at Mirfield is very con- 





veniently located, being on a canal, and having a 
railway at a suitable level for handling the coal 
supply. The first installation, as advised by Mr. 
Parshall, is to supply direct current at a pressure 
of 550 volts within a radius of 2} miles, and the 
district outside this radius will have a high-tension 
three-phase system of distribution, at 40 cycles and 
10,000 volts. All the cables are to be of the three- 
core paper insulated lead-covered armoured type, 
laid directly in the ground. The first installation 
is to contain four steam turbines of 1250 kilowatts 
capacity, two of them direct-coupled to 1250-kilo- 
watt continuous-current 550-volt generators, and 
the second pair to 1250-kilowatt three-phase gene- 
rators. The extensions, when put in, are to consist 
of two steam turbines of 2500 kilowatts each, 
direct-connected to a three-phase generator. It is 
interesting to note the tendency towards the use of 
steam turbines, and this recommendation, empha- 
sised by the decision of the Metropolitan District 
Electric Traction Company, and, later, by the 
Metropolitan Railway Company, for their Neasden 
station, accentuates this tendency, which marks a 
distinct progress. For the first installation of 5000 
kilowatts, the total cost per kilowatt installed, in- 
cluding buildings, land, promotion, engineering, 
necessary working capital, and total cost of plant, 
mains, &c., is estimated at a little over 58/. per 
kilowatt; and for the complete 10,000-kilowatt 
installation, at nearly 52/. per kilowatt. This cost, 
considering the heavy capital expenditure involved 
in securing the Act, — expenses, purchas- 
ing land, &c., would be very moderate. The build- 
ings are of the cheapest, but fully sufficient ; whilst 
the plant proposed is of the latest and best type, 
and the most economical results, as regards works 
costs, should be obtained. There would seem, 
therefore, but very little doubt that the Mirfield 
plant will be hard to beat. 





LarcerR Rattway Wacons.—The Midland Railway 
Company intends shortly to adopt for its coal traffic 
wagons of greater carrying capacity, and the directors 
have placed an order with the Leeds Forge Company for 
30 b-gie steel wagons, each with a carrying capacity of 30 
tons. The wagons will be fitted with both vacuum and 
hand brakes ; and to facilitate unloading three pairs of 
doors on each side are provid 





Tue AMERICAN EXHIBITION AT THE CRYSTAL PALACE. 
—An American Exhibition is now open at the Crystal 
Palace; but a visit there lass Monday showed that, 
though there were some capital displays of machine-tools 
and the like, most of the exhibiting firms were on that 
day unrepresented by anyone competent to give details 
of the display. We shall therefore reserve our descrip- 
tion to another issue. 





Tron 1n New Soutu Wates.—Considerable attention is 
being directed in New South Wales to the question of estab- 
lishing iron works in the State capable of supplying the re- 
quirementsof Australia. Two important schemes are being 
advocated, one to smelt ore at Lithgow from the Carcoar, 
Cadia, and possibly other deposits in the western districts ; 
and the other to bring ore over the sea from the Blyth 
Tasmania, and smelt it in the vicinity of Sydney or else- 
where upon the seaboard. The indications all point to 
the fact that extensive iron-smelting works will at no dis- 
tant date be established in New South Wales, and employ- 
ment found for a large number of workpeople. 


Ovr Rats ABROAD.—The exports of rails from the 
United Kingdom in May showed a substantial increase, 
having amounted to 59,961 tons, as compared with 
40,695 tons in May, 1901, and 34,586 tons in May, 1900. 
American competition has, accordingly, not counted for 
much ; but this is probably due to the fact that American 
rolling mills are for the present so pressed with orders 
that they cannot undertake any fresh business. This, of 
course, tells in favour of British and European works, 
At the same time the current outlook is undoubtedly 
favourable from a British point of view. Our principal 
rail shipments in May were the following : 








Country. | May, 1902. | May, 1901. | May, 1900. 





| tons tons tons 
Sweden and Norway < 9,907 6,340 1455 
Mexico Cnet oes 14,130 29 95 
Argentina .. 6,116 8,158 3086 
British India 16,128 21,734. 7466 


J 











The aggregate shipments in the five months endi 
May 31 of this year were 215 590 tons, as compared wit 
178,667 tons in the corresponding period of 1901. The 
deliveries of British rails to Bri South Africa have 
been rather disappointing this year, but better results 
may, no doubt, be now anticipated. The Indian demand, 
it will be observed, has been good, and the same may be 
said of the Argentine ; there has also been an inquiry for 
British rails in Mexico. The value of the rails exported 
from the United Kingdom to May 31 of this year was 
1,209,4217., as —— with 1,135,525/. in the first five 
— of 1901, and 954,901/. in the first five months of 





THE BERMUDA FLOATING DOCK. 


In our issue of February 14 last we gave a two- 

sos of the new Bermuda floating dock, which has 

built for the Admiralty by Messrs. C. 8S. Swan 
and Hunter, of Wailsend-on-Tyne, to the designs of 
Messrs. Clark and Standfield, of 11, Victoria-street, 
Westminster. In the same issue we published a page 
engraving of the dock, taken from a photogeen! , as 
she rested on the ways just previous to launching ; 
and at the same time we gave a full description of the 
structure. Again, in our issue of May 2 we gave, in 
our two-page plate, illustrations of the arrangement of 
machinery, as well as an engraving prepared from a 
photograph taken during the launching, just as the 
vessel was entering the water. 

We stated in our previous notice that the dock 
would be tested in the Medway by lifting a battleship 
previous to starting on her voyage across the Atlantic, 
this being a part of the contract arrangements between 
the Admiralty and the builders.. By the courtesy of 
the Admiralty authorities and the contractors we were 
able to be present during this interesting trial, which 
took place on Thursday of last week, the 5th inst.; 
and we are now able to present our readers with illus- 
trations of the event in Figs. 1 and 2 on page 782 of 
our present issue. 

Before dealing with the docking, however, it will 
be convenient to refer to another of the official trials. 
This was the ‘‘self-docking,” which formed part of 
the contract, and which was carried out before the 
vessel left the Tyne. Figs. 3 and 4 on page 787 give 
two views of the structure during this operation ; they 
have been prepared from photographs taken during 
the proceedings. It is, of course, unnecessary to dwell 
at length on the necessity of being able to obtain 
access to all parts of the surface of a floating steel or 
iron structure; indeed, the existence of the dock 
itself is witness to this need. The floating docks are, 
therefore, so designed that each can be so operated 
as to lift all parts of itself out of water. The manner 
in which this can be done is shown by the aid of the 
sketches, Figs. 5 to 12 on page 787. 

In the case of the Bermuda Dock there are two 
principal operations necessary in order to place all 
parts of the outer skin of the structure above water. 
In the first operation the vertical sides or walls are 
lifted, and after these have been dealt with, the pon- 
toon or horizontal platform is dealt with. The latter 

rt of the work is carried out in two sections, the 

rst generally dealing with the central part, and the 
second with the two ends. These being lighter, can, 
if desired, be lifted simultaneously. The first opera- 
tion consists of lowering the dock by admitting water 
until a depth of about 20 ft. to 21 ft. is reached, the 
position assumed being that indicated by Fig. 5. In 
carrying out this operation the water inside the wall 
compartments is brought to the same level as that of 
the water in which the structure floats. The dock is 
then once more raised by pumping water from the 

ntoon, but no water is removed from the walls. 
hen the dock has been raised as much as ible in 

this way (see Fig. 6), the water in one of the walls— 
say on the starboard side—is allowed to run out, and 
the large flat-bottomed structure is thus given a list 
to port (see Fig. 7). The heel will be sufficient to 
bring the starboard corner, or chine, about 2 ft. out of 
the water. This is the position shown by our illustra- 
tion, Fig. 3, which, as already stated, was engraved 
from a photograph taken during the operations. This 
position enables the whole of the wall on the starboard 
side to be reached for cleaning or repair, and the 
reverse operations naturally give access to the port 
side. Fig. 8 shows the dock brought to level trim 
again, the compartments being all free from water. 
ocd ey be ee ered a be we, 6 which have 
already appeared, especially from Fig. 3 of our two- 
plate of February 14, that the side walls of the doc 
are not in one with the pontoon. . There is, indeed, 
a space of 2 ft. between them, to which water has free 
access. Attachment of the whole together is, how- 
ever, made by means of “‘ fish-plate ” joints, consisting 
of steel lugs, which are secured together by taper 
steel pins. As the pumping machinery is all in the 
side walls, there are suitable junction pipes 
between the walls and the pontoon chambers, these 
pipes working through glands which can be so adjusted 
as to close the holes when the junction pipes are not 
in place. When it is required to lift one of the 
sections of the pontoon, the taper pins and the junc- 
tion pipes are removed, but some of the pins are 
replaced by a long steel drift Dingo, in hand-tight. 
It should be stated that in order to disconnect the 
lugs and pipes the dock is given a slight heel, as shown 
in Fig. §. The dock is now again brought to even 
*thwartship trim, and water is admitted to the part 
of the pontoon—the centre length, ssy—which is to 
be pe oe (see Fig. 10), so that it will float at the same 
level as the remainder of the dock, now consisting of 
the walls and the end lengths of the pontoon. If the 
ballasting operations are properly carried out, there 
will be no stress or binding on the drifts, which can 
easily be pulled out by hand. The final adjustment 
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in regard to ballasting is made by the drainage service 
hose, which is uncoupled when the drifts are ready to 
be removed. 

The part of the pontoon to be lifted is now float- 
ing clear of the rest of the dock, and the latter then 
has water gradually admitted, so that it sinks until 
the central part of the pontoon (which, of course, does 
not sink too) is level with a part of the walls nearer the 
topdeck. The pontoon is then attached to the walls in 
the new position by means of taper drifts, lugs being 
provided for the purpose at the proper positions. By 
pumping out water from the side walls, the whole 
structure now rises until the central pontoon is 
above the water, and there is room for rafts 
and boats to be got underneath for cleaning, paint- 
iog, &c. Figs. 11 and 12 show the last-described 
operation, and our engraving, Fig. 4, on page 787, is 
from a photograph taken during the actual operation 
on the f ne. The two end portions of the pontoon, 
being lighter, may be lifted together, a similar series 
of operations being gone through. In docking the 
ends, however, there is no need to sling them by their 
connections. They may be floated over the central 
pontoon and docked on the altars, the strength of the 
structure being ample for this. 

Naturally a floating dozk does not require to be 
taken out of water as often as a ship, because it is, 
for the most part, a stationary structure, and grass 
and barnacles will therefore be no detriment ; indeed, 
it has been found that such a growth has proved a 
means of preserving the structure from rust or 
corrosion. Ia some cases, where the water possesses 
special chemica! properties, as at Vera Cruz, it has 
been found desirable to galvanize the plates, but good 
printing is sufficient as a rule; indeed, as with 
steel ships, it is the interior parts that demand most 
attention ; although in the case’of the dock there are 
no inaccessible parts under the boilers where addi- 
tional heat causes decay to go on most rapidly. 

Returning to our illustrations Figs. 1 and 2 on 
pge 782, the former shows the battleship Sans Pareil 
in position. The dock had been towed round from 
the Tyne after the self-docking trials, and was moored 
in the deep part of Sea Reach, in the Medway, which 
is opposite Port Victoria. The Sans Pareil had been 
selected by the Admiralty as the test ship doubtless 
because she is a somewhat trying vessel to dock, 


being comparatively short and heavy, with a good |; 


deal of concentration of weight forward. It has 
sometimes not been thought desirable by the Bermudian 
officials to dock heavy ships, and they have occasion- 
ally been sent to Halifax or elsewhere for the purpose. 
It was therefore determined to obtain proof before the 
dock started as to what she could do. 

The docking of the Sans Pareil took place, as stated, 
on Thursday, the 5th inst. The battleship was 
moored just above Sheerness, and about the time of 
high water, about 11.30 a.m., she was taken in charge 
by three dockyard tugs and brought up to the entrance 
of the floating dock. Steel-wire hawsers were made 
fast to the bow, and these being secured to the winches 
on the dock, the hauling-in commenced. There was a 
strong breeze blowing down the reach at the time, 
and on the flood this had raised waves of a consider- 
able size for inclosed water, the tide running in this 
part of the Medway with considerable force. With 
the turn of the ebb, wind and tide being together, the 
water was smoother, but there was still considerable 
motion. This, naturally, did not affect the dock in the 
slightest degree, as the whole of the pontoon was 28 ft. 
below the water-line, and only the tops of the 
walls were above the surface. The heavy battleship 
of over 10,000 tons displacement—she was drawing 
over 27 ft.—had to be hauled in against the tide, which 
was now running somewhat over 3 knots. Naturally, 
care had to be taken to keep her keel fairly 
parallel with the sides of the dock, for, had she 
got across, her spur would speedily have made a rent 
in the walls of the dock. With the powerful haulin 

pliances, however, there was no fear of this, an 
the vessel was under complete control with the wire 
hawsers on each side. The ship was centred on 
the keel-blocks and the upper rows of shores were 
fixed in position in per | under two hours, and 
the work of pumping out the dock was commenced at 


Hunter. _ The design of the dock was prepared 
under the direction of Mr. A. E. Richards and Mr. 
A. Spyer, of the Admiralty. The machinery of the 
dock was contracted for by the Wallsend Slipway and 
Cx arta | i and was constructed under the 
direction of Mr. A. Laing. 

It will be interesting to compare the illustrations 
in our present issue with those we published in 
our number of May 2 (see page 578 ante). The latter 


show the United States battleship Illinois berthed in. 


the floating dock at New Orleans, a structure also 
designed by Messra. Clark and Standfield, and very 
like the one with which we are now dealing. It will 
be noticed, however, that the American vessel is 
unsupported by shores or side struts, the one 
or two shown in place being only for centring 
ee. This illustrates the difference between 
ritish and American practice in this field. The 
United States Naval Architects add docking keels to 
their vessels, and this enables them to sit upright on 
the keel-blocks without extraneous assistance. That 
this is an immense advantage in the case of docking 
can hardly be doubted ; but the question arises whether 
the Jarge permanent docking keels on the vessel do 
not detract from speed. It is a problem that there ought 
not to be much difficulty in solving, and possibly 
the light that has been thrown on the subject by the 
labours of Sir William White and Mr. Froude, also 
not forgetting the theoretical investigation of Dr. 
George Bryan, may lead to the conclusion that dock- 
ing keels not only are worth fitting for strengthening 
and docking purposes, but also detrasxt little, if any- 
thing, from spzed in the average of ocean-going 
steamers, taking rough weather with smooth. 

The Bermuda dock will probably start to-morrow 
on her long voyage of nearly 4000 miles to Bermuda. 
She wil! be towed by two Dutch tugs, and is expected 
to make about 100 miles a day, so she will be about 
40 days on the passage. There is not much risk 
about the matter in spite of the unwieldly bulk of 
the tow, and it is confidently anticipated she will 
safely arrive at her destination in due course. 








PrrsonaL.—The Edison Manufacturing Company, 
Boston, Mass., U.S.A., announces its removal to 255 and 
257, Atlantic avenue. This company has been in its present 
location for forty-seven years, but the great increase in 
its diaphragm pump business forces it to seek larger 
quarters. 





WELLINGTON Harsour BoarD.—The Wellington Har- 
bour Board has decided to raise the salary of its secretary 
and engineer, Mr. W. Ferguson, from 1000/. to 1750/. 

r annum, and to retain his services for five years. Mr. 

‘erguson lately received an offer of an appointment at a 
higher ealary. 


Dunepin.—The Dunedin City Council has accepted a 
tender of a Belgian firm to supply 1618 tons of tram rails 
upon terms considerably below both British and American 
prices. The Tramways Committee of the Council is push- 
ing on arrangements for the electrification of the tram- 
ways. The committee recommends a loan of 100,000/. at 
4 per cent. locally for construction, and that arrangements 
should be made to carry out an electric lighting system 
at the same time. 








DrgaTH OF THE OLDEST Macuinge-Toot MAKER IN 
Ha.irax. — The death is announced, at the age of 
seventy-one rece of Mr. Thomas Scott, formerly senior 

ner of Messrs. Scott Brothers, Halifax and Keigh- 
ey Engineering Works, and the oldest tool-maker in 
Halifax, in which profession he had been engaged for 
fifty years. He served his apprenticeship wk cans, 
Crossleye, textile-machine makers in that town, and early 
in life commenced business on his own account in 
the manufacture of wringing machines, when 5/. was 
obtainable for these. Later he began work on ma- 
chine-tools at Booth Town works, and in 1860, along 
with his brother, built their extensive works at West 
Mount, Halifax, where they continued production 
with much success. Last year the employés of Messrs. 
Scott Brothers mted to him a beautiful illuminated 
address, as a token of esteem, some of the hands hav- 
ing been with him forty years. 





_ BLast-FURNACES IN THE UNITED StTatEs.—The produc- 
tive capacity of the furnaces in blast in the United States 


a few minutes past two o’clock. Pumping was con-| ®? the commencement of May, 1902, was 352,064 tons 
tinued for 50 minutes, by the end of while time the | Pet week, as compared with 337,424 tons per week at 
the commencement of April, 323,028 tons per week at 


dock and ship had been raised 13 ft., and it was then 
necessary to put in another line of shores. This opera- 
tion occupied a considerable time, and it was late in 
the evening before the work was concluded and the 
ship raised entirely out of water, as shown in our 
illustration (Fig. 2) on e 782. 

The operations throughout were quite successful, 
and it is satisfactory to know, by practical demon- 
stration, that a heavy battleship can thus be berthed 
and lifted with facility in a strong tide-way with a 
fairly strong wind blowing. The berthing operations 
were under the direction of Mr. James, Chief Con- 
structor of the Royal Dockyard at Chatham. The 
management of the dock during lifting was under- 
taken by Mr. Lyonel Clark and his partner, Mr. 
Staples, and Mr. Denton, of the firm of Swan and 





the commencement of March, 332,045 tons per week 
at the commencement of February, and 298,460 tons 
per week at the commencement of January. Abt the 
commencement of July, 1901, the weekly productive 
capacity stood at 310,950 tons per week; at the com- 
mencement of January, 1901, at 250,351 tons per week ; 
and at the commencement of July, 1900, at 283,413 
tons per week. The stocks of pig, sold and unsold, 
in the United States stood at the commencement 
of May at 83,859 tons, as com with 93,263 tons 
at the commencement of April, 125,348 tons at the 
commencement of March, 154,200 tons at the com- 
mencement of February, 218,084 tons at the com- 
mencement of January, and 223,462 tons at the com- 
mencement of December. The recent increase in produc- 
tion would appear accordingly to have been fully justified 
by the exhaustion of stocks. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 4, 1902, 

A STRUGGLE is on for the control of the Bessemer pig 
eons | capacity of the country for next year’s de. 
livery. The same is largely true of basic pig. All 
other kinds of iron are quiet. Probably demand 
would be active were iron to be had. The anthracite 
strike has caused the banking up of several more fur- 
naces. At the present a r teal is. no telling what 
the outcome of that strike will be. Coal is advancing 
and stocks are very low among manufacturers, 
Stocks of bituminous are being | rushed~ forward 
and the bituminous capacity will certainly be 
taxed if the strike continues. There is activity 
for. structural material, but comparatively few 
orders have been placed within a few: days, owing 
to the unwillingness and inability of manufacturers 
to make encom f arrangements with buyers. Con- 
siderable structural material has been contracted for 
in Europe, and arrivals are expected about the middle 
of July. It is quite probable that American buyers 
will purchase all that Europe can spare. Billets con- 
tiaue very scarce, and. small lots are selling at 
35.50 dols. for open-hearth ; imported billets are de- 
livered at 30 dols. at ship. There is a good demand 
for bar iron, both common and refined. Several mills 
are closed, and this adds to the uncertainty of future 
deliveries and as to future delivery prices. All kinds of 
sheet are in full demand and mills are running to top 
capacity, but a good many buyers of iron are refusing 
to make purchases on account of prices named. They 
insist that the high-water mark of pig iron has been 
reached, and that a little delay will enable them to pur- 
chase what they want at more reasonable figures. There 
are some reasons for thinking so. Reports from all 
markets show a very strong condition, although less 
business has been done during the past week than 
for several months. Merchant steel is very strong, 
owing to the extraordinary activity in agricultural im- 
p'ement plants, machine-shops, and engireering plants 
everywhere. Cast-iron pipe has advanccd 1 dol. per ton, 
and a further advance is not improbable. Contracts 
have been placed for 60,000 tons of steel rails for next 
angie delivery. The scarcity of steel is still pronounced, 

ut with incoming capacity a good many buyers think 
they willbe able to get through without being sub- 
jected to extraordinary advances. Much larger orders 
for steel rails would be placed, were it not for the 
belief that steel rail mills are really in a better position 
to take care of next year’s requirements than appears 
on the surface. Railroad managers still continue to 
be enormous purchasers of material and rolling stock, 
as well as motive power. The locomotive plants are 
all over-sold, and agitations are now in progress for 
the establishment of new worke, as well as of addi- 
tional capacity in old a. Another steel bridge is 
to be built across the Missouri, to cost 400,000/. Zinc 
is to be produced on a much larger scale in Missouri. 
A company is just about being organised which will 
operate along new lines with an abundance of capital. 
The organisers say that they will not break the 
market, but will be able to maintain prices with 
their increased production; 1500 furnacemen in 
Western Pennsylvania have struck work for an 
advance of 10 per cent. in wages.. No general strike 
is probable this year, and preliminary arrangements 
have already been made by which the schedule which 
is made June 1 has been virtually agreed upon. Pro- 
moters are busy at work endeavouring to organise new 
rolling-mill companies to build rolling-mills in localities 
which apparently are too much isolated to be of in- 
terest to the present combination. When they are 
built they will look after a local trade, and have the 
advantage of freight rates for 1000 to 2000 miles which 
iron now pays going from the East to contemplated 
points in the interior. Consumption of Texan oil in 
manufacture is steadily increasing, and the managers 
of oil interests in Texas are confident that they are 
now in sight of a permanent and heavy demand for 
manufacturing purposes. The Standard Oil Company 
has purchased a great Californian rival, thus practi- 
cally securing control of the important hye, oral 
centres of that State. 





ARGENTINE TELEGRAPHY.—There are now 28,851 miles 
of telegraph in the Argentine Republic. The number 
of telegrams forwarded in 1901 was 6,166,465, producing 
a revenue of 258, 985/. 


Smatt Arms In Canapa.—A contract between the 
Canadian Government and the Ross Rifle Company has 
been signed and is now in force. The Ross rifle is adopted 
as the arm for the Canadian infantry, and the weapons 
are to be manufactured in Canada. Quebec is to be the 
place selected for the company’s factory. There is also a 
contract between the Government and Sir C. Ross, by 
which the Government undertakes to purchase all its 
rifles from him personally, giving a preliminary contract 
for 12,000 rifles. Sir Charles binds himself to supply all 
needed rifles. If at any time the Government decides to 
change the arm, he is to have twelve months’ notice, and 
at the end of that time he is to be in a position to supply 
the new wea; uired. Any difference as to price is 





pon 
to be settled by alae. 
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PORTABLE PETROL FIRE PUMP. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 


WE illustrate on this page a convenient fire-engine 
equipment which was shown by Messrs. Merryweather 
and Sons, Limited, of Greenwich-road, London, S.E , 
at the recent Bath and West of England Show, Ply- 
mouth. The plant consists of one of the firm’s three- 
cylinder ‘‘ Hatfield ” pumps (see ENGINEERING, May 7, 
1897), mounted on a truck and driven by a Sims petrol 
motor. The arrangement should prove a very con- 
venient one. In case of an emergency the pump is 
ready at once, without loss of time in raising pressure, 
as is necessary with a steam engine. Moreover, the 
petrol motor should require much less looking after 
when not in use than a steam plant. It is, in fact, a 
simple matter for the attendant to run the engine for a 
few minutes weekly just to see that all isin working 
order. The pump will throw 50 gallons per minute to 
a good height. By disconnecting the pump, by means 
of the clutch, the motor can also be used as a portable 
engine at any point round an estate. 





INDUSTRIAL NOTES. 

A CENTURY ago, this very month, was passed the 
first of the series of Acts now known as the Factory 
and Workshop Acts. In June, 1802, there was passed 
42 Geo. III., c. 73, ** An Act for the Preservation of 
the Health and Morals of Apprentices and others em- 
ployed in the Cotton and other Mills, Cotton and 
other Factories.” It was a simple Act, with definite 

urposes, and this month represents its centenary. 

ne hears of no proposal to celebrate such an event, 
and yet it inaugurated ten decades of legislation 
favourable to labour, beginning with the young and 
helpless, then extending to women and young persons 
of both sexes, and ultimately, in our day, to all kinds 
of labour not otherwise protected by specific Acts. 
The Factory Acts were not originally designed to inter- 
fere with adult male labour ; but, inasmuch as health 
was one of the primary objects of these Acts, all the 
provisions whieh related to sanitation gradually ex- 
tended until they covered the entire mill and factory 
and all who worked therein. One would have thought 
that the whole of the textile trades throughout the 
United Kingdom would have celebrated such an event. 
But apparently they have not even given it a thought. 
Working people are not over-grateful in their re- 
membrances. They seem neither to know nor to care 
how the legislation came about ; all they care for is to 
be able to enjoy it, to extend it here and there, as, for 
example, to enable them to get an extra hour for foot- 
ball or cricket on Saturday, as recently. Yet the story 
of factory legislation is one that every worker ought 
to know by heart. For them, and them alone, was it 
carried, 

During the forty years that elapsed between the 
first Act and the Royal Commission to inquire into 








the employment of children, and the issue of the 
report in 1842, nine Acts had been passed, and several 
inquiries had_ been instituted by Select Committees, 
and one by a Royal Commission prior to that of 1840- 
42. But the results of such legislation were most un- 
satisfactory, for none of the objects aimed at had been 
secured. Real progress was only begun after 1842, 
mainly as the outcome of the inquiry by the Royal 
Commission, Then, step by step, the hours of labour 
for children, young persons of both sexes, and women 
were lessened ; the age at which children were allowed 
to work in mills and factories was raised ; and the 
sanitary arrangements were improved. Prior to legis- 
lation there was no age limit, and children of very 
tender age were alldwet to work in mills and factories. 
The ordinary hours of work was seventy-two per week, 
and often very much longer. The space traversed by 
young children working as piecers at mules increased 
by the speeding of machinery from 84 to 20, 24, 
or 25 miles per day. Both sexes, of all ages, worked 
together under conditions admitted by the mill- 
owners and other employers to be deplorable. There 
were no regulations as to safety; none as to de- 
cency. During the earlier stages of legislation the 
Acts were defective; the administration was lax ; 
conviction for offences was difficult, and, when secured, 
the penalties inflicted by the magistrates were in- 
adequate—quite out of proportion to the offence as 
detined by law. But, then, many of the justices were 
mill and factory owners, and there was no haste to 
brand a brother-manufacturer as a law-breaker ; there- 
fore every excuse was made, even when the com- 
plainant was the factory inspector appointed by law. 
The Children’s Employment Commission, in 1840-2, 
was the turning point in factory legislation ; it ended 
the initial stage, and inaugurated a new departure. 
It seems incredible now, but in some of the textile 
industries children were put to work at and under six 
years of age. Nearly two-thirds of the entire workers 
in the lace trades were under eighteen years of age, 
and they worked commonly sixteen hours per day, 
young and old alike.. In some of the calico trades 
children of the same tender age worked in shifts of 
twelve hours each, night and day indiscriminately. 
It was the same in various other branches of the 
textile industries. Many of the facts were laid bare 
in a previous inquiry; in that of 1840-2 they were 
accentuated by accumulation and by ghastly details. 
It was shown in the reports that in numerous other 
trades, including iron works, foundries and forges, the 
manufacture of firearms, of glass, earthenware, and 
reelain, &c., children of tender age worked similar 
ong hours. Then followed a determined effort to 
raise the age at which children should be allowed to 
work, to limit the hours, and to prohibit night-work 
under a certain age. 


come of that agitation. Then followed amending 
Acts: one branch of industry after another was 
brought under regulation and control, wherever and 
whenever children and women were ney me acy for 
the Factory Acts, now developed into the Factory and 
Workshop Acts, were — designed for the pro- 
tection of children and women, and for many years 
adult males only benefited from the provisions indi- 
rectly—with this exception: the sanitary arrange- 
ments as to health, and those as to safety, natura 
applied to the workers as a whole, so that adult 
males, as well as females and children, felt the pro- 
tecting care of law, the law being enforced by a staff 
of inspectors under the Acts. 

During the century covered y factory and work- 
shop legislation, sixty Acts of Parliament have been 
passed specifically dealing with matters germane to 
such Acts. But this is not all. In recent years a 
number of other Acts have applied, such as the 
Public Health Acts, the Elementary Education Acts, 
the Alkali Works Acts, and provisions in various 
Acts relating to safety. If legislation was slow or 
tardy in some instances, it proceeded step by step 
progressively towards the goal, the end and aim being 
the health, safety, and welfare of the workers. The 
law in its progress has extended in all directions, 
until most industries, not otherwise specifically dealt 
with in other Acts, have been included. Not allin 
the same way, or to the same extent, but each accord- 
ing tothe nature of the employment and the dangers 
by which the workers are beset. 

The Acts were consolidated last year by the Edw. 7, 
C. 22. There are, however, eight other Acts which 
apply, four of which are Public Health Acts, and two 
others relating to health. In this vast body of law it 
is but natural that there should arise complaints as to 
its incidence. In the columns of ENGINEERING, 
recently, the provisions in some cases were criticised. 
But whatever the defects in the law as it now stands, 
the workpeople have less to complain of than em- 
ployers. The legislation adverted to was from first 
to last intended to be for the benefit of the employed ; 
and in this direction it has proceeded. It seems, 
therefore, all the more strange that no trade union or 
official of a union should have mentioned the subject 
as a matter of congratulation in this its centennial 
year. There is no country in the world that can show 
such a record of legislation in favour of a class—albeit 
the largest class—of the community. It is to the 
credit of the Legislature and of the employing class 
that such a body of law should have been produced 
and enacted. 





The Ironworkers’ Journal for the current month re- 
ports the meetings and decisions of the North of Eng- 
land Conciliation and Arbitration Board, in the first 
place on the matters in dispute at Jarrow. Theclaim 
of the firm to discontinue the payment of 5s. per shift 
was allowed, on the ground that it was paid for cogging, 
which had ceased. The second claim was by the men, 
and was allowed, being one penny each for certain 
squares and blooms in the 36-in. bar mill. There were 
some further disputes at the same works, but these were 
allowed to stand over. At the next meeting these were 
dealt with. The one affecting the rollers at the 20-in. 
bar mill was settled ; but two other matters were held 
over till the next meeting, on June 26. The care 
taken in all such cases is a guarantee that justice will 
be done to all parties. Some friction has, unfortunately, 
arisen between the Smelters’ Union and the Associ- 
ated Iron and Steel Workers of Great Britain, which, 
it is to be hoped, will not develop into a dispute be- 
tween the two unions. The Associated Iron and 
Steel Workers have for a quarter of a cent been 
identified with the sliding-scale arrangements for the 
peaceful settlement of disputes, both in the North 
of England and the Midlands, and later on in Wales 
and in Scotland ; a dispute between any two sections 
might endanger the good feeling and understanding 
that has so long existed. But the conciliation methods 
have been too long in operation to be seriously affected 
to any large extent. The Ironworkers’ Journal keeps 
its members well informed upon the various questions 
that arise affecting trade unions and labour both in the 
House of Commons, in congresses and conferences, and 
otherwise from month to month. It also records the 
meetings held in the various districts governed by the 
North of England and the Midland Wages Boards. 


The June report of the National Union of Boot and 
Shoe Operatives states that trade has taken a turn 
for the better, which is attributed to the Coronation 
and to the cessation of hostilities in South Africa. It 
anticipates that the conclusion of peace will cause a 
great stir in trade, a belief which is general in many 
other industries in this country. During the past 
month disputes were few and not serious. In one 
instance a dispute is pending, but as the notice of the 
change proposed does not expire until August 15, the 
officials of the union hope to negotiate a settlement 
satisfactory to all concerned ere the matter develo 








The Ten Hours Act was an out-: 


into a strike, for the matter in dispute is one of the 
clauses of an agreement entered into by the firm in 
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question and the union’s officials. In another case 
the union men are out where the firm are alleged 
to have refused to abide by the award of Lord 
James of Hereford as to the proportion of boys 
to men. A further instance of dispute arose 
over a dangerous press; a temporary arrange- 
ment was made, but was dropped, and the matter 
is in abeyance pending other developments. At the 
recent conference some changes in the constitution 
of the union were carried, but they are mainly of 
a representative character, relating to the number of 
councillors, and the division of the union into centres 
for representative purposes. It was also resolved that 
the Parliamentary agent should hold office during the 
pleasure of the members and not be subject to election, 
or re-election for two years only. The latter change 
‘was deemed to be necessary in case the official was 
returned to Parliament, when it would be unjust to 
him to run the risk of defeat and lose his salary as a 
member of the House of Commons, 





In the Wolverhampton district the definite declara- 
tion of peace had the immediate effect of strengthen- 
ing prices for the better classes of iron. Exporting 
firms did not rush into speculation, as they seem 
inclined to await further developments as regards 
industrial enterprise in South Africa, but that such 
developments as are anticipated will take place 
there is no shadow of doubt. The home trade appears 
to be rather languid, but an early improvement is 
expected. Hoop and tube strip iron were in moderate 
request at last week’s market, but inquiries for railwa 
and bridgebuilding material have been numerous, bot: 
on home account and for abroad. Steel has been in 
quiet demand at late quoted rates. In the engineer- 
ing and allied industries there has been little actual 
change. In most of the branches there.is still a large 
amount of work on hand, but in one or two there has 
been a little slackness, although none can say that 
trade is positively bad. In the hardware industries 
variations in activity have been more pronounced, but 
in a large proportion of the branches, and especially 
the chief ones, reports state that employment is good, 
fair, or moderate ; in a few quiet or slack ; in one or 
two bad, or inclining to be bad. With the settlement 
in South Africa most branches will increase in activity, 
and probably many will be under pressure of work. 
It is a significant fact that in the two branches of the 
Amalgamated Society of Engineers not a single 
member was on donation benefit, out of 415 members ; 
nor-was there a member of. the Boilermakers and Iron 
Shipbuilders’ Society, although in each instance the 
branch secretary only described trade as moderate 
-The ironfounders described trade as bad, but they had 
only eight members on donation benefit in the three 
grades, five of whom were on full donation. This was 
the only trade union belonging to this group of trades 
that had any appreciable proportion of unemployed 
members in the district. 


In the Birmingham district the declaration of peace 
had the effect of bringing a pretty full attendance of 
members to the iron market, business being described 
as active. A slight improvement was reported by 
some of the unmarked bar firms, but rates were said 
to be irregular. Galvanised sheets were in active de- 
mand, and also hoop, nail rod, and rivet iron. There 
was also an increased demand for gas strip for illumi- 
nation purposes, the price of which increased by 2s. 6d. 
per ton. There was no quotable change in pig iron 
or sheets, but prices in both cases showed a strengthen- 
ing tendency. The conclusion of peace has had hardly 
time to be largely felt as jets but the anticipations 
are that most industries will improve in activity, and 
that the prices of iron and steel will go up. In the 
engineering and allied trades, if the pressure of work 
is not so great as it was some time ago, there is in 
reality very little to complain of. In the seven branches 
of the Amalgamated Society of Engineers, all the 
secretaries report trade as moderate, and yet, out of 
1667 members, only 34 of all grades were on donation 
benefit. In the Boilermakers and Iron Shipbuilders’ 
Society only three were on donation benefit, and seven 
in the two leamuben were signing the vacant-book, but 
were not entitled to benefit ; yet one branch described 
trade as moderate, the other as slack. In the Iron- 
founders’ Union, eight were on donation benefit out of 
283 members, trade being desc-ibed as moderate, The 
state of employment in this group of trades is not 
seriously slack. In the other iron, steel, and metal- 
using industries the variations are greater, but in 
hardly one can it be said that trade is bad, except in 
a comparative sense, while the prospects in all cases, 
or nearly all, are improving. The one remarkable fact 
in the Midlands is that disputes as to wages have been 
few, very few considering the trend of trade recently. 
Even in the iron and steel trades governed by the 
sliding scale, the tendency to lower rates has been 
arrested. All this points to a buoyancy, as compared 
with former periods of industrial history. 





The Lancashire iron trade was more hopeful when 
the market assembled after the declaration of peace, 





but only a quiet kind of business was transacted. The 
tendency of prices was, however, in an upward 
direction. Makers’ prices were unchanged, but rates 
were stronger in the open market, and there was no 
disposition to cut down prices to secure orders. The 
South African settlement would doubtless have been 
felt more had it not been for the fact that there has 
been a good deal of slackness in some of the large iron- 
using industries, and therefore consumers were not 
eager to place orders off-hand. Finished-iron makers 
report a quietening down as regards new business, but 
most of them are fairly booked for the present. In the 
engineering and allied. industries there has been less 
pressure of late in some branches. In the Amalga- 
mated Society of Engineers, taking a pretty wide 
circuit around Manchester and Salford, out of about 
6350 members, 409 were on donation benefit. In the 
boiler-makers and iron-ship builders the proportion 
was very much less; in the ironfounders the propor- 
tion was large, but less than in the Engineers’ Society. 
These figures indicate the general state of trade in the 
engineering industries, but all sections are not equally 
slack. The electrical sections continue well employed, 
as also are locomotive - builders and some other 
branches ; but in the textile-machine-making sections 
considerable slackness still prevails. Doubtless the 
end of the war will affect for the good many of those 
industries. 





The accountants’ certificate to the Midland Wages 
Board shows a fraction of advance in the average 
selling prices for the past two months, as compared 
with the previous two months—about a farthing per 
ton. Ironworkers’ ee are unchanged, at 8s. 6d. per 
ton for puddling ; millmen’s wages are in proportion. 
The fall in prices as compared with a year ago amounts 
to 9s. 10d, per ton, in wages to 6d. per ton. The 
rates of wages in the Midlands are now 6d. per ton 
higher than in the North of England. The produc- 
tion in the two last months was less than in the pre- 
vious two months. 


At the International Congress of Textile Workers, 
held at Zurich, it has been determined to create an 
international strike fund, to which all ~ the unions 
shall contribute five centimes per member yearly. The 
fund is to be administered by an international 
secretariat. 





The strike of the packing- house teamsters at 
Chicago has terminated with a partial victory for the 
men, whose pay has been increased as one result of 
the strike. 





It is reported that a general strike of workmen at 
Antiqueras, in Spain, is in progress, the agricultural 
labourers being among the chief. 


The trade unionists of Oldham are calling to account 
Mr. Winston Churchill, M.P., for his action and vote 
in the House of Commons on the motion in the House 
nee the legal position of trade unions in consequence 
of recent decisions. 





The strike in the coal industry in the United States 
has extended, as was foreshadowed if no early settle- 
ment could be effected, to certain trades connected 
with the working of the mines, so that the strike may 
now be considered general, if not quite universal. 
The American Federation of Trades have declared in 
favour of the men’s demands, 








THE DOCKING OF BATTLESHIPS.* 
By M. Asaoxa, Imperial Japanese Navy. 

WE are now able to put before our readers a translation 
of the paper read last autumn before the Japanese Society 
of Naval Architects, by Commander Asaoka, of the 
Japanese Admiralty. It has been translated for us by 
Captain M. Kondo, also a chief constructor in the 
“oe Admiralty. The chief interest in the paper 
will be found to lie in the comparison of the methods of 
applying the shores employed in Japan with those em- 
ployed in our own dock 8, and in the results of obser- 
vations made upon the deflection of ships during docking. 
To English readers the superiority claimed for the 
Japanese methods will seem a little daring : to justify the 
claim, some knowledge of deflection experienced by ships 
docked according to English methods would appear to 
be necessary. We cannot help thinking that more is 
known on this point than would appear from the paper ; 
but until someone who may have the information at home 
is prepared to publish it, Mr. Asaoka must be allowed to 
have presented a primd facie case for fuller investigation. 


The docking of a heavy ship always involves so much 
care and so many precautions that it would almost take a 
treatise to fully discuss the question. I only intend to 
give here the outline description of the different opera- 
tions to be gone through in docking modern battleships. 

fore doing s0, however, it is as well to consider what 








* Paper read at the fifth annual meeting of the ag 
of Naval Architects of Japan, and translated by Mr. M. 


‘Kondo, I,J.N. 





are the weights of different items that enter into the 
construction and equipment of a battleship and their dis- 


positions. . = 
The following are the percentage ratios of the principal 
items: 


Hull and fittings 38.1 
Protection 3L.5 
Armament 11.1 
Machinery 9.9 
Coal .. 4.8 
Equipment 4.6 
100 


Thus it will be seen that only 38.1 per cent. of the total 
displacement of the ship is the weight of the hull and 
fittings, while 61.9 per cent. is the sum of all the weights 
carried by the hull, or ‘‘load.” In other words, the hull 
haa to carry nearly twice its own weight, and, moreover, 
support it safely in all kinds of wind and weather, some- 
times even losing the benefit of the surrounding water, 
being left dry in dock. These weights, furthermore, are 
very unevenly distributed over the length of the ship, 
reaching 80 tons per foot length under the heavy gun 
stations, and over 60 tons in the less-heavily laden por- 
tions amidships. Figs. 1 and 2 (next page) show the curve 
of weights, giving the load per foot run on different parts 
of the ship’s length. It is not unusual to find a pressure 
of from 50 to 60 tons per square foot on the keel-blocks., 
Now the ship’s hull, which carries these weights, is 
nothing but a “wpe hollow girder composed of thin steel 
plating. While the ship floats in water, the pressure of 
water distributed over the whole of the bottom supports 
the weights of the vessel; but ina dry dock more than 
half the weight is borne by the keel-blocks. These blocks, 
though strong enough to support the weight, give no 
help in preventing the sides of the ship—75 ft. to 76 ft. 
in width—from sagging. This is the reason why it is 
necessary to provide shoring ribbands. In fact, one of 
the difficulties the constructors have to contend with is 
to give efficient support to the ship’s sides, and avoid in- 
jurious deformations of the shape of the hull. Now as 
to the actual modus operandi, there is nob much dif- 
ference between the practices of the British naval dock- 
yards at Portsmouth and Chatham, and those that obtain 
in our naval yards at Yokosuka and Kure. 

In my opinion, however, our practices are more per- 
fect than any other I know, and I shall now proceed to 
describe several operations step by step, leaving out 
thoge parts that are common to all docking. When a 
battleship is about to be docked, the positions of the 
barbettes and principal bulkheads are noted, and keel- 
blocks prepared and placed in position. Special blocks 
and shores are also prepared for the raised portions of the 
keel at the ends of the vessel. 

Coal, ammunition, boiler water, provisions, and all the 
other movable weights are taken out of the =: and if 
there is excessive want of trim, it is rectified by admit- 
ting water into the trimming tanks. About 20 internal 
shores, about 94 in. square, are applied in the double- 
bottom under the principal bulkheads, to protect the floor 
plates and prevent them from buckling. his is not done 
in England.) Floating wooden fenders are prepared and 
placed at the side of the dock entrance, to prevent the 
ship’s sides from touching the stone wall. 

hen the ship assumes her assigned position in dock, 
the caisson is sunk and the water is —— out in the 
usual manner, until the keel just touches the block. The 
first tier of shores is then applied. The second tier is 
put in next, the time taken by the two operations being 
10 and 45 minutes respectively. 

Next the verticals are applied, pumping being stopped 
while there is still some 19 ft. or 20 ft. of water. Four 
gangs of divers are employed for setting up the wedges 
under water, the time taken being about five hours, and 
the number of verticals from 50 to 60. In England each 
vertical is applied only when the altar on which it is to 
rest appears above water, and there is only 7 ft. or 8 ft. 
of water under keel at stern. 

The blocks and shores for the raised portions of the keel 
at bow and stern are now applied, likewise by divers ; 
this absorbs from 40 to 50 minutes. (In the English 
Segeed this is also left till the dock is practically dry.) 

he shoring of the third row is now proceeded with, and 
requires another 40 or 50 minutes. 

We now apply the bilge blocks ; five or six in number 
on each side. These are prepared beforehand, and 
placed on each side of the dock bottom some distance 
away on each side of the place they ultimately occupy. 
These are applied when their upper edges begin to 
appear above water. This takes another 30 or 40 
minutes. (This is entirely dispensed with in England.) 
The dock is now pumped out dry, and the fourth, fifth, 
sixth, and seventh rows of shores are applied, taking 
on the average about an hour and three-quarters. These 
shores are 130 or 140 in number on each side. 

At Yokosuka the stay in dock ranged from six to ten 
days, and at Kure five orsix days. Our ships remained in 
dock in England from thirteen to fifteen days. 

At Portsmouth the blocks were 15 in. wide, with 27 in. 

space between them, and at Chatham they were 13 in. 
and 20 in. respectively. In our yards theze figures are 
12 in. and 20 in. respectively, with additional blocks 
under barbettes, giving only a s of 4in. between them 
at these places. (In England these additional blocks 
were never used, except when the Asahi was docked at 
Portsmouth, when a few intermediate blocks were placed 
by the Clydebank Company at our request.) 
__ As the keel rests on the blocks and the water decreases, 
it is the natural tendency for the sides of the ship to sag, 
and there is an appreciable drop in many cases. This 
is greatest just before the application of the verticals, and 
also when the ship finally rests on the blocks, 
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Of course the amount varies in different cases, but it | advisable that, as far as the condition of the ship’s bottom | Yokosuka we noticed the top of the blocks to fall ? in. to 
ranges between Zin. and4in. This latter is only about | permits, the docking of heavy ships should be as seldom | lin. 
one two-thousandth part of the full depth of about 45 ft. | and as shor in stay as possible. 


The hull generall 


y recovers its original form when the 


:hip is again water-borne. There is, however, not the /| sag, viz. : 


slightest doubt that this strain cannot be without injury 


to the hull, and care must be taken that the ship does | certain object or spot on the ship’s side. 











2 


f 


We adopt three separate methods in measuring the | 

















achimoff was docked. 


At Portsmouth the top of the blocks had a round up of 
3 in. The writer once used a thin piece of soft pine about 
| 3in. thick over the bye the blocks, when the Russian 
1. A set of battens on the dock side, to take sight on a | armour-clad Admiral 


The com- 


| positions applied are two coats of anti-corrosive and one 
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Name of dockyard ‘a 
i 


fy Te i 
Depth of water over sill 
Draught of water, forward 
” ” aft 
” ” when 
ticals were applied .. ° 
Ditto, when the blocks for 
raised portions at fore and 
aft ends were applied S 
Ditto, when water was ad- 
mitted previous to undocking 
Width of keel-blocks and space 
between.. 


ver- 


( let row ~ 
Number of shores, moe ” 
;, ” 
one side - ath ? 
6th ,, 


Number of verticals, one side.. 
Additional shores at fore end.. 
“ blocks . HA 
” — at after end 


” loc ” 
Number of buttresses, one side 
ss bottom shores, one 
side oa i“ ; 
Date of docking .. 3 
When caisson was set .. ; 
+» pumping was started .. 
» keel sat on blocks 
1st row.. 


When horizontal ary pide 
shores were set. °C » 


up a -- |ath ,, 


oth’ ,,. s. 

When pumping was stopped 
for applying verticals 
Time taken in applying ver- 
ticala .. se a es 
Time taken in applying blocke 
for raised portions at ends .. 


When pumping was resumed... 
When dock was pumped out .. 
= = in applying bilge 
On me - S 
Time taken in applying bottom 
shores .. ag be 
When painting wasbegun . 
¥ a finished .. 
When all work inside dock was 
finished .. we ae e- 
oe was admitted into 
oc 
When admission of water was 
suspended oe “a 
When caisson was opened 


When ship was undocked 


Portsmouth 


15 in. x 27 in. 
14 
13 
16 
14 


28 


coowrn 


“111 am: 1st day 
-|11.45a.m. ,, 


11.50a.m. ,, 


{2.9 P.M. ~ 45 


2.20p.m. ,, 
3.50 p.m. 


-. /1.85 p.m. 2nd day 
--| 3 p.m. ” 


.- |4.50 p.m. Ist day 


2 hr. 30 min. 
80 min. 
11.30a.m. 2nd 
day 
3.10 p.m. 2nd day 


ee 1 hr. 
-| 8 a.m, 7th day 


4 p.m. 12th day 


4 p.m. 12th day 
11.45 a.m. 13th 
day 
2.30 p.m. 13th 
day 
3.45 p.m. 13th 
day 


Portsmouth 


doe 
OOwdrmc 


5.50 p.m. 1st day 
6.30 p.m. 


10.15a.m. ,, 


9 a.m. 4th day 
1.30 p.m. 4th day 


2.35p.m. 4, 


10 a.m. 4th day 
2 hr. 5 min. 


35 min, 
1.20 p.m. 4th day 


2 br. 10 min. 
1 p.m. 8th day 
10.30 a.m. 11th 

day 


0 a.m. 12th day 
6.18 a.m. 13th 
day 


1 


8.20 a.m. 13th 
day 

9.20 a.m. 13th 
day 





Chatham 
Hatsuse 
82 ft. 6 in. 
23 ” 10 ” 


9, 0,, 


13 in. x 20 in. 
13 


13 
14 


7.25 p.m. 1st day 
3 br. 40 min. 


10 a.m. 2nd day 
lpm. ,, 


8 hr. 35 min. 
7th day 
12th ,, 


12th ,, 
10.15 a.m. 14th 
day 


8 a.m, 15th day 
8.15 a.m 15th ,, 














* 4in, in some places. 


not stay in dock even a day longer than is absolutely | 


necessary, 


In England this sag was not measured,* and I cannut 





t Continuous in some places. 


Yokosuka 


19 ” 6 ” 
19 fc. 
12in. x 20 in.* 
14 


13 
10 


5.50 p.m. Ist day 
5 hr. 20 min. by 
divers 
4 hr. 20 m. by 
divers 
1.30 p.m. 2nd day 
8.50 ,, re 
40 minutes 
1 hr. 40 min. 


6.30 p.m. 4th day 
3 p.m. Eth day 


6 ” ” 
6.40 a.m. 6th day 
7.20 ,, os 





Yokosuka 
Yoshima 
28 ft. 3 in. 
24 ” 6 ” 


” 2a, 


20 ft. 


20 ,, 

gee 
12in. x 20 in.* 
15 


14 
ll 


to 


- 
wo 
oo PE OOnTsT 


10 a.m, 1st day 


5 ” ” 
4 


50 
2 
30 ” ” 


6. 
7 
7. 
7.40 4, ” 
7. 

9.20 

9. 


9.15 a.m. Ist day 
5 hr. 45 min. by 
ivers 
1 hr. 20 min. by 
divers 
7 a.m. 2nd day 
12.40 pm 2nd day 
40 minutes 
2 hr. 40 min. 


6 a.m. 3rd day 
2 p.m, 4th day 


2 ” ” 
2.505, nv 


4,30 ” ” 
11.20 am, 7th day 
12.20pm. ,, 





{ 2 hrs. 45 min. for extra 5 verticals. 


TABLE I.—DOCKING PARTICULARS FOR CERTAIN BATTLESHIPS. 


Yokosuka 
Hatsuse 
28 fr. 3in. 
23 ” 8 ” 


25 ” 1 ” 


19 ” 6 ” 


19,, 
19 ,, 


6 ” 

6,, 

12 in. x 20 in.* 
15 


15 
13 


Geo. 


6.30 a.m. 39 
5.40 a.m a 
6.10 a.m 9 
6.20 a.m 

7.0 a.m . 
8.0 a.m. me 


6.50 a.m. Ist day 

5 hr. 40 m, by 
divers 
divers 

5.60a.m. 2nd day 

110am.  ,, 

20 minutes 

1 hr. 40 min. 


7.0a.m, 3rd day 
10.0 a.m. 5th day 


1 p.m. a 
1.20p.m._ ,, 
3.40p.m. 4, 
6.40 a.m. 6th day 


8 a.m. ” 





Yokosuka 
Asahi 


19 ,, 
18 ,, 


6, 

0 ” 
12in. x 20 in.* 
16 
14 
14 


2 


e ° 
mms Geo: + 


140 
5.20 a.m. 1st day 


7 a.m. 0 
7.30a.m.  ,, 
8.0 a.m. a 


8.15a.m. ,, 
9.0 a.m. o 
10.0a.m._ ,, 


9.0 a.m. 1st day 
6 hr. by divers 
Shr. 
6.30 a.m, 2ndday 
12 noon o» 
30 minutes 

1 hr. 


8.0a.m. 4th day 
9.0 a.m. 6th day 


11 a.m. 9 
11 a.m. - 
1.10p.m._,, 
12.40 p.m. 10th 


day 
1.30p.m.10thday 








|| 50 min. for extra 5 verticals. 


2. Sight -lines taken along spots on three battens | 


placed transversely nearly i on the main deck. 
fe) 


3. Three horizontal battens at 


re, middle, and after 


say what the amount was, but that the long stay involves | parts of the keel-blocks. The measurements are taken 
some danger to the ship can be shown by the instances | (1) when the keel first rests on the blocks ; (2) when the 
| pumping is stopped for applying the verticals ; (3) when 


of the Shikishima and the Asahi ; and in my opinion it is 





" When 


breach of about 63 ft. We used the second of t 


mentioned above, 


in. on the 


| the dock is quite dry ; and (4) when water is again ad- 


the Shikishima was docked, we did measure | mitted and attains the level of 19 ft. to 20 ft. 
the sag, and found the amount to be about 


| The keel-blocks are of Kashiin our yards, and are com- 


e methods posed of English oak and castiron in the British naval 


yards. These are, of course, exceedingly hard, but at 








Kure 
Sikishima 
$2 ft. 2 in. 
2, 3,, 
25 ” 5 ” 


- 20,5, 5 


20 ,, 
19 ,, 


12in. x 20 in.* 
1 


5 yy 


140 
6.10.a.m., lstday 
7.10 a.m. 


7.10a.m.  ,, 
9.65a.m._ ,, 
10.7a.m.  ,, 
10.13a.m.  ,, 
9.45p.m. ,, 
11.29p.m. ,, 


5.20 a.m. 2ndday 

10.40a.m, Istday 

9 hr. 10 min. 
by divers{ 

1 hr. 30 min. 
9.30 p.m, 1st day 
6.15 a.m. 2nd day 
30 minutes 
1 hr. 15 min. 


12.15p.m.3rdday 
4.20 p.m. 5th day 


4.20p.m. 4, 
6.45 a.m. 6th day 
8.45a.m. ,, 
9.2%5a.m. ,, 


10.8a.m. ,, 











Kure 
Foji Yashims 
84 ft. 6 in 32 ft. 8 in. 
,? eniage A 24,,2 5 
24, 8, 24,, 63,, 
20 ” 5 ” 20 ” 5 ” 
| 20 ” 5 ” 24 ” 5 ” 
18 ”» 0 ” 19 ” 0 ” 
12 in. x 20in. | 12in. x 20 in.t 
15 15 
14 14 
15 16 
15 14 
9 12 
27 and 5 27 and 9 
21 10 
38 10 
5 5 
120 112 
8.30 a.m. lst day|7 a.m. 1st day 
8.55a.m. ,, 7.l4am. ,, 
Bam. ,, ‘jrieam,' , 
ll.lla.m. ,, (|843a.m._,, 
1l.l5a.m. ,, |848a.m._,, 
11.30a.m. ,, 8.54a.m. ,, 
9.50pm. , |217pm ,, 
11.20 p.m. 3.58 p.m. 
= ” 16.10 p.m, > 
12.10p.m. ,, 9.50a.m. ,, 

Shr. 45 min. | 4 br. 5 min. by 

by divers|| divers§ 

5 hr. 45 min. 4 hr. 67 min, 
9.48 p.m. 1st day|2.5 p.m. Ist day 
1.80 a.m.2nod day|8 p.m. ie 

31 minutes 30 minutes 

1 hr. 28 min, 1 hr. 5 min, 
7.15 a.m. 8rd day|12.7 p.m.2nd day 
3.30 p.m. 6th day| 10 a.m. 5th ,, 
3.30 p.m. ,, 10 a.m. 5th ,, 
4 p.m. » |12.55p.m. 6th ,, 
4.30 p.m. 4, 6.57 a.m. 6h ,, 
10.50a.m.7th day| 9.30 a.m. 6th ,, 
12.30p.m. ,, |10.10a.m. 6th,, 











r square yard. 
4 he fourth and all 


ats § 2 hrs. for extra 9 verticals. 


of anti-fouling, with an occasional addition of anti-foul- 
ing boot-topping. ‘ 

The parts over the keel-blocks cannot be painted, but 
all the other parts are coated with compositions, shores 
being temporarily removed to paint the surface under 
them and a piece of thick paper inserted to protect the 

int when the shores are replaced. All the prominent 

ollows are filled in with putty or cement, and the sur- 
face made smooth. The cost of coating the bottom, in- 
cluding labour, is from 10d. to 1s. 
| vious to admitting water into the dock, t 
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TaBLEe II.—Observed Strains of Ships. 











Name of dockyard .. | Yoko-'¥okosuka Yoko-| Yoko- Kure 
suka | suka suka 
»  éship.. .| Fuji| Yashima Hat- | Asahi | Shiki- 
suse jshima 
When keel sat on blocks ..| 0 0 ot 2Ts 
| in. in. in. | in. | in, 
a i] § 
When water was pumped | 5 | tt 1s i # 4 
to 19 ft. 6in. draught ||; : ea 0 
oi in| iy | | thls 
| € T 
naam wicteameatans b| 1 i} if | 13 0 
ec; 4 4 + vs | 0 
When water was ad-(a| 1 i 1} 1y, | 0 
mitted to 19 ft.) § i} i 13 | 0 
draught 2 & tf] o 


a. Drop ofa spot on ship's side with respect todock side. 


keel. 
¢. »» Ship's sides with respect to middle. 


lower tiers of shores are removed. At Portsmouth these 
shores were left as they were, with the result that, as 
they began to float, they were caught by the bilge keels 
and damaged the paint considerably ; an effect which is 
avoided by the Japanese method. 

It may be objected to by some that it is injurious to 
remove the shores beforehand; but it is only about 20 
minutes before the ship receives substantial support from 
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the water, and it is better to risk leaving the bottom un- 
supported for a short time, and secure that the paint 
remains in good condition. It takes one to two hours to 
apply these shores in the first instance, the bottom being 
only partially supported ny bee that time, and 20 
minutes more or less just before being undocked does not 
matter much after all. 

The particulars relating to the docking are given in 
Tables I. and IT. 





THE OIL-TEMPERING OF MILD.STEEL 
FORGINGS.* 
By Tuomas Bunt, M.I. Mech. E. 

DvRtnG the past few years the writer has had, as a part 
of his duties, the manufacture and oil-tempering of mild- 
steel forgings, and he has been greatly impressed with 
the marked improvement of the steel by te ag na. 
not only by the increase in the tensile strength, but 
by the great improvement in the tests and fractures of 
the ee cut from the forgings, which are much 
more uniform in the tempered than in the untempered 
state. The demand by engineers for materials of higher 
tensile strength has led to the adoption of mild steel for 
almost every part of engineering structures which were 
formerly made of wrought iron. 

D. K, Clark (‘‘Manval of Rules, Tables, and Data for 
Mechanical Engineers”) gives the tensile strength of 
wrought-iron forgings as follows : 


Hammered scrap, forged down... 2385 tons by 24.8 


percent. elongation 
Hammered scrap, crankshafts... 20.37 tons by 21.8 
percent. elongation 

Hammered scrap, with the fibre, 
and across the fibre ... 18.55 tons by 12.5 
perceni. elongation 


Seaton and Rounthwaite (‘‘ Pocket-Book of Marin® 
Engineering Rules and Tables”) give the strength of 
wrought-iron forgings as follows : 

Large forgings ..- 20 tons by 8 to 10 per 
cent. elongation in 


8 in. 

.-. 22 tons by 12 to 15 
percent. elongation 
in 8 in. 


Whereas steel forgings can now be obtained from any 
steel-maker having a tensile strength of from 28 to 32 tons 
per square inch, with an elongation of not less than 25 per 
cent. in 2in., and an increase of, say, 35 per cent. in the 
tensile strength over that of wrought-iron forgings. ; 

But still higher strength is being inquired for by engi- 


Small _,, 





* Paper read before the Shanghai Society of Engineers 
and Architects on February 4, 1902. 


neers, to meet which various alloys of steel are being ex- 
ape wm po with, the most promising of which seems to 
nickel steel ; but this does not come into use so quickly 
as would have been expected, considering the excellent 
tests obtained with it. Nickel, in the proportion of from 
3 to 5 per cent., isadded to ordinary mild steel whilst in 
the melting furnace, with the result that the tensile 
strength is increased by about 30 per cent.—say from 30 to 
40 tons—without seriously affecting the elongation. 
_ The tensile strength of mild steel can also be greatly 
increased by tempering in oil, and not only is the strength 
increased but, in the writer’s opinion, the quality is also 
improved. ‘Test-pieces cut from the fo ings before 
tempering often show irregularities in the strength, 
elongation, and fracture; but after being tempered they 
are much more uniform, and the steel seems to be more 
homogeneous. By oil-tempering, the strength can easily 
be increased from 20 to 25 per cent., and this can be done 
by any engineer at a comparatively small outlay for a 
heating furnace and an oil tank, or, if specified, steel- 
makers will supply rough machined oil-tempered forgings 
as required. 

On the opposite page the results are given of the tests 
taken in daily work, without any selection, of about 200 
forgings varying from 6 in. to 24 in. in diameter. These 
were forged from Siemens-Martin ingots, made chiefly 
from pig iron produced in the old-fashioned native smelt- 
ing furnaces in the Hunan province. The ingots, weighing 
about 15 tons each, were forged down in an hydraulic 
press to square of approximately one-fourth of the 
sectional area of the ingot, and were then tested at each 
end, and, if found to be of suitable quality, were made 
into the finished forgings. 

The forgings were again tested, those over 6 ft. long 
— tested at each end, and, if still satisfactory, were 
rough-bored and turned, heated in a furnace to a tem- 
perature of 1300 deg. to 1500 deg. Fahr., and plunged in 
oil. When cold, they were returned to the furnace and 
annealed at a temperature of about 900 deg. Fahr., and 
were again tested. 

The test-pieces were sawn from the full-sized ends of 
the forgings—which are left a little long for that purpose 
—and wherever the size of the forging admitted, they 
were cut across the fibre. The tensile test-pieces were 
machined to .533 in. in diameter by 2 in. long in the 
breaking part, and the bending pieces to 44 in. long by 
# in. wide by % in. thick, which are the standard sizes of 
test-pieces used by the English Government for such 


forgings. 

The tensile test-pieces were broken in a Buckton single- 
lever testing machine, and the bending pieces were forced 
through a die 23 in. wide by a semi-circular-ended 
presser 14 iv. wide. Samples of the original and also of 
the broken and bent test-pieces are on the table for inspec- 
tion. 

The average tensile strength in tons per square inch 
and elongation rer cent. in 2 in. of 200 forgings were as 


follows: 
Untempered ... 32.01 tons by 27.34 
r cent. elongation 
Tempered and annealed... ... 39.91 tons by 23.24 
per cent. elongation 


This gives an increase in the tensile strength by oil- 
tempering of 7.9 tons per square inch, or over 24 per 
cent. ith the increase in the tensile strength, there 
has, of course, been a corresponding decrease in the elon- 
gation, but this is still good. The bending pieces show 
that the material is still very ductile, and the fractures 
of the test-pieces are much more regular and finer in 
texture, which seems to show that the steel is more 
homogeneous in the tempered than in the untempered 
state; this is probably due to the uniform heating and 
cooling of every part of the forging. 

In making a large forging some parts of it may have 
been overheated and some parts may have been finished 
at too high a temperature, whilst other parts may have 
been finished at too low a temperature, thus changing the 
molecular structure of the steel and setting up internal 
strains. The uniform heating and cooling which takes 
place in oil-tempering and annealing most probably 
corrects this. 

A glance at Table A will show what a great im- 
provement has been made in these forgings by oil-tem- 
pering. These were especially selected from the worat 
of the 200 forgings referred to above, and judging from 
the tests made in the untempered state, they would 
seem to be of very inferior material, but, in the prelimi- 
nary tests of the square bars from which they were made, 
the steel seemed to be of good quality, or it would have 
been rejected ; and it would appear as if the material, in- 
stead of improving by the extra ‘‘ work” of forging put 
in it, as would have been expected, had, in most cases, 
deteriorated, but on being oil-tempered it had been re- 
stored to its normal quality. 

Although such results as those given in Table A are the 
exception, yet they occur pretty frequently; and if a large 
forging was cut up and tested at intervals throughout, 
such irregularities would frequently be found, whic 
would go a long way to explain the mysterious failures 
that rr occur in large forgings. 

Tn each of the above forgings we have, notwithstanding 
the greatly increased strength, an improvement in the 
elongation and an improvement in the fracture of the 
test-pieces. To see what improvement has actually 
taken place, if the average tensile strength is multiplied 
by the elongation, we get 31.05 x 21.67=673 in the un- 
tempered state, against 38.37 x 23.93 = 918 in the tem- 
pered state; or, expressed in inch-tons, 13.45 in the 
untempered, against 18.36 in the tempered state, or, say, 
36 per cent., which we may consider a direct improve- 





ment in the quality of the steel due to tore. 
The average tensile strength and elongation of the 200 








forgings mentioned above were from steels varying fro 
say, 28 | to 34 tons in the untempered state. efollen’ 
ing tests in Table B were selected from these 200 tests to 
show more especially what can be done with very mild 
steels—say under 30 tons—which is, perhaps, the quality 
more generally used by engineers. 
Taste A.—Tensile Strength in Tons per Square Inch 

and Elongation per Cent. in 2 In. of Ten Steel Forgings, 




















best Oil-Tempered and 
| Untempered. Annealed. 
| 
- | - | 
No. Tons. he [Peston Tons. aoe. |Fracture, 
1 2956 x 21.09 Fair, 39.31 x 26.43 | Good 
| granular 
2 32.57 x 23.44 | Gcod |*35.75 x 24.21 |Very good 
3 29.00 x 23.44 Bad *35.39 x 24.21 Good 
4 31.78 x 21.09 | Good | 38.34 x 23.43 i 
5 81.98 x 23.43 Fair 39.91 x 24.21 Ne 
6 32.16 x 21.09 »” 87.89 x 26.56 |Very gocd 
7 | 31.53 x 19,53 Bad 41.04 x 20.31 Good 
8 | 28.93 x 23.43 = 39.50 x 25.78 |Very good 
9 31.50 x 19.53 ” 37.80 xX 23.43 Fair 
10 31.50 x 20.70 ” 38.80 x 23.84 [Very good 
Averages 31.05 x 21.67 38.37 x 23.93 











*In tempering the above, 40 tons was the strength aimed at, 
a the exception of Nos. 2 and 3, which were purposely kept 
Ow. 

TABLE B.—Tensiie Strength in Tons per Square Inch and 
___Elongation per Cent. in 2 In. of Ten Steel Forgings. 





























| 
= | y Oil-Tempered and 
Untempered. Annealed. 

No. Tons. — Fracture. | Tons. — Fracture. 
11 29.98 x 29.18 Good 87.80 x 27.34 Very good 
12 29.86 x 31.25 | ”» 39.58 xX 23.43 | Fair to 

good 
13 29.71 x 31.25 Very good; 39.51 x 22.65 Good 
14 28.55 x 30.46 Fair 89.92 x 22.26 Pa 
15 29.61 x 28.90 | Fairto | 41.65 x 22.65 a 

| good 
16 28.55 x 30.46 | Fair | 39.92 x 22.96 z. 
17 29.73 x 82.81 | Good 37.71 x 25.78 - 
18 28.65 x 28.90 Fair 39.32 x 25.78 |Very good 
19 29.75 x 33.59 Very good) 41.74 x 22.65 | Good 
20 28.84 x 31.25 » 87.69 x 27.34 Very good 
Averages | 29.32 x 30.80 | 8948 x 24.16 | 








These show an average increase in the tensile strength 
when oil-tempered of 10.16 tons per square inch, or, say 
35 per cent. The elongations are still good, and with the 
bending pieces show that the steel is very ductile. 

If we multiply the tensile strength by the elongation, we 

eb 29.32 x 30.80 = 903 in the untempered, against 
39.48 x 24.16 = 954 in the tempered state ; or, expressed 
in inch-tons, 18.06 against 19.07 in the tempered state, 
which seems to show that not only has the steel increased 
in strength, but that the quality also been improved 
by oil-tempering. 

Many engineers lay great stress on the elastic limit of 
steel, and from the di ms given in Figs, 1 to 4— 
taken automatically by the testing machine—it will be 
seen that this has also been raised by oil-tempering in 
even a greater neger than the tensile strength. 

The writer has not until lately had the apparatus for 
taking the elastic limit; and in daily work, where a 
large number of forgings are being regularly made, it 
may take nearly a year from the first testing of a par- 
ticular forging until its turn comes to be tested again 
after oil-tempering ; so he has not been able to give the 
elastic limits before and after tempering in the above 
tests, but he has taken diagrams from — nearly 
as possible of the same quality—which have been treated 
in the usual way. 

Figs. 1 and 2 show the elastic limit of similar steels, 
untempered and tempered. From these it will be 
seen that the elastic limit toh g lis about 14.45 tons 
per square inch, which is ra by oil-tempering, as 
shown in Fig. 2, to about 22.70 tons, or, say, an increase 
of 50 percent. The diagram, Fig. 3, shows the elastic 
limit rather more clearly than in the diagrams on Figs. 1 
and 2, and Fig. 4 shows how rapidly the elastic limit 
increases with the tensile strength. 

As the —— lose some of their characteristics by re- 
production, the — diagrams taken by the machine 
are on the table for inspection. A photograph is also 
shown of the testing machine and the Wicksteed auto- 
graphic test-recording apparatus, a description of which 
was read before the Institution of Mechanical Engineers 
in 1886, by Mr. J. H. Wicksteed. 

Asa contrast, and for comparison with the above, a 
sample of comparatively hard steel, untempered, and a 


h | few samples of ordinary mild steel, the test pieces being 


machined to Lloyd’s requirements, are on the table for 
inspection. 

mples C and D are from 1-in. round bars, cleaned in 
the lathe to 8 in. long in the breaking part, and E is from 
a boiler plate 4 in. thick, machined to 1 in. wide by 8 in. 
long ; these gave the following results : 








ft Elongation, Reduction of 
Breaking Strength. Percentage in 8 In. Area. 
tons per square inch. per cent. 

Co 39.39 21.09 42. 

D | 27.42 28.12 57. 

E 28.72 24.22 : 57. 
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The diagrams in Fig. 5, which were taken with the 
same spring as those in Figs. 1 to 4, show the elastic 
limit of each. It will be noticed that no scale of exten- 
sion is shown on these diagrams; the reason is that the 
test-pieces were cut so short that there was not sufficient 
length to attach the clips of the extension wire to them, 
so that the clips had to be attached to the holders instead. 

The extension in these diagrams should have been full 
size, a8 given in the figures which were measured from 
the broken test-pieces; but the diagrams, if measured, 
will show rather more extension than this, due to the slip 
of the serrated holders cutting into the ends of the test- 
pieces as the load wasapplied. _ 

Had time permitted, new test-pieces would have been 
prepared ; but this slight error does not affect the reading 
of the elastic limit and breaking load, nor does it affect 
the general characteristics of the diagrams. In Fig. 6 
is an interpretation of the diagrams, taken from the paper 
by Mr. Wicksteed, referred to above. : 

Samples F were cub from two connecting-rods, which 


Fig.1. EXTENSION IN DECIMALS OF AN INCH. 
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were 6 in. in diameter by 9 ft. 3in. long. The test-pieces 
were cut from the ends of these rods, which were 7} in. 
square, and gave the following results : 





Breaking | Elongation. Per| Reduction 


— 








Strength. Cent. in8In. | of Area. 

’ tons per sq. in. per cent. 
First rod, No.1... 24.50 43.75 | 65.0 
” oe ae 24.00 43.75 68.0 
Second rod, No. 3 .. 28.50 42.19 67.0 
” No. 4.. 28.50 82.81 | 57.0 
Averages ..' 23.87 40.62 | 64.0 








Bars and boiler-plates often have to be welded, for 
which a mild steel is necessary. These —— 
were made to order of as mild a steel as ible, but ib 
is difficult to see what purpose is served by having such 
a weak steel for such important parts. If they stretch 
in actual work one-hundredth part of the ——— 
shown by the bea + ag the cylinder covers will 
forced off, and probably the cylinders, if not the whole 
— destroyed. ‘ 

Steel of, bog 34 to 35 tons would, in the writer’s 
opinion, have been much more suitable, as the rods could 
have been made much lighter, an important matter in 











reciprocating weights like these; and as the cost of the 
steel per pound would have been the same, they would 
have been cheaper. 

With such an easy method of increasing the tensile 
strength of mild steel, it is rather surprising that engi- 
neers have not taken fuller advantage of it, especially 
for such important forgings as crank and propeller- 
shafts, and for the forgings of high-speed machinery, 
where the saving of weight is important not only on 
account of displacement, but also on account of the 
vibration caused by rapidly-moving parts. 

Many engineers are—as they are gradually getting 
more confidence in steel—using it of higher pane om up 
to, say, 35 tons per square inch, for parts of machinery, 
&c., where wrought iron was formerly considered abso- 
lutely necessary ; and the writer’s experience—both in the 
manufacture and use—is strongly in favour of 35-ton 
steel in preference to that of 30 tons; and 35-ton steel can 
just as easily be increased to 45 tons by oil-tempering as 
the milder steels, at the same time improving the quality. 





Fig.2. EXTENSION IN DECIMALS OF AN INCH, 


7. @ 6... @&. | 4 Oo 10 


25000° 


LOAD IN LBS. 





Fig.4. EXTENSION IN DECIMALS OF AN INCH. 
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tempering. This was a very complicated one, which 
cracked in the oil tank, and although the writer has 
successfully tempered dozens of the same design, he 
always considered that these forgings should not have 
been tempered ; besides, the tests of the steel in the un- 
tempered state of this particular forging indicated that 
it should have gone on the scrap heap instead of being 
made into a forging. Even if strains are set up in tem- 
pering, it musb remembered that in the su uent 
annealing, which is done abt about 900 deg. Fahr. (i.e., 
a dull red heat), the material is, in all probability, entirely 
relieved of such strains. : 

Many important forgings, due to the desire of the work- 
man to make a nice-looking job, are finished under the 
steam hammer and forging press ab a much lower heat 
than 900 deg. Fahr., and probably internal strains are set 
up in the material due to the ‘‘ work” done on the com- 
paratively cold exterior of the forgings, which are fre- 
quently not annealed afterwards. 

be gg for instance, those of railway buffers and 
draw-bars, gun-carriage recoil springs, &c., which are 
used to resist the most violent shocks and strains, are tem- 
pered by being plunged in oil. 
the society could, no doubt, give some startling accounts 
of boiler plates which have cracked in flanging, due to 
internal strains ; yeb no one contends that flanging is a 
dangerous practice, or that springs should not be tem- 
pered in oil, or tools hardened by being plunged in water. 
_ A great deal has been said and written about the 
internal strains in iron castings, and we have all seen 
castings broken by such strains in cooling ; for instance, 
in large flywheels, pulleys, &c.; yet these are still being 
made in the same way as they were 50 years ago. 

It will probably be considered to be ‘‘rank heresy,” 
but the writer is inclined to think that too much stress has 
been laid on elongation and reduction of area in testing 
steel for parts of structures where, if any took place in 
actual work, it would lead to serious consequences. 

Ductility, as shown by a large —— of elongation 
and reduction of area in a test-piece, is always admired, 
and often no questions asked about elastic limit and 
tensile strength, instead of judging the one by the other. 
This is | wragape a remnant of the older days of wrought 
iron—when a cold bend and a fracture across the anvil 
were considered sufficient to indicate the quality. 

Lloyd’s, and other underwriting associations, now 
permit steel castings to be used in place of forgings, pro- 
vided that they have a tensile strength of 30 tons by 10 
per cent. elongation in 8in. If such a small elongation is 
considered sufficient for castings, surely steel that has 
been worked under the p hammer, or in the rolling 
mill, and which gives a tensile strength of, say, 40 tons 
with 15 to 20 percent. elongation, such as is shown by 
Sample C, is a much more reliable material. 

In the early days of engineering cast iron was used for 


Many of the members of 





pu which to-day seems scarcely credible, and is still 
ten. (ay many parts of engineering structures where it is 



































Most large shafts are now made hollow, which form 
lends itself admirably to oil-tempering ; and it is doubtful 
if we should hear so frequently of the failure of marine 
shafts—and especially of propeller shafts—if they were 
oil-tempered, and we should probably not see what seems 
to be a retrograde movement, to the use of wrought iron 
for those shafts, which appears to be taking place with 
some engineers and owners. 

A great deal has been lately written about the heat 
treatment of steel, and the strains sob up in it by im- 
proper working. Many of the “ mysterious failures” 
may have been caused by over or under-heating in forging, 
or the material may have been strained in use to above 
its elastic limit; oil-tempering would most probably 
correct the former, and would add from 40 to 50 per cent. 
to the latter. On the other hand, itp has been contended 
by many engineers that the sudden cooling of the steel 
in an oil bath sets up internal strains. To a certain 
extent this may be true, but it has probably been over- 
estimated, as the cooling in oil is, on account of its lower 
specific heat, much slower than with water: besides, the 
tanks used for oil-tempering are small when com 
with, say, the water tanks used for tempering hard-steel 
— tools, and the oil becomes heated to almost boiling 
point long before the forging is cold. 

During nearly ten years’ experience of a 
the writer has only seen one failare of a forging by oil- 
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subject to tensile strains, strains due to unequal expansion 
by heat, and to severe shocks. i 
Steam cylinders of the most complicated shapes are 


| being made to withstand what a few years ago would have 


been considered dangerous pressures, the strengthening (? 
ribs and stays of which are frequently cracked by in 
strains before they come out of the mould ; yet one never 
hears elongation or reduction of area mentioned in the 
testing of the iron for these; but one does hear of en- 
deavours being made to raise the tensile strength by the 
judicious selection and mixing of various brands of iron. 

In the fractures of wrought-iron and steel that occur in 
use, such as shafts, bolts, and other parte of engineering 
structures, any signs of elongation or reduction of area are 
rarely seen. 

In a paper read before the Institution of Civil Engineers 
on the ‘*Treatment of Gun Steel,” Colonel Maitland, 
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A CONTINUOUS INGOT-HEATING FURNACE. 
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Fig. 4. 
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(3870.8 ToT on 0 a oo or 
when Superintendent of the Woolwich Arsenal, speakip | outside of the furnace, eo as to secure a rigid support for 
of the bursting of guns, said : . | AN INGOT-HEATING FURNACE.* the Pi which lean pape them, as deseribed later. 

" Is — been nome - cases of beating, that, | By F. H. Danrzts. a fring ot of the furnace & pipe F is let into the 
whether the gun was made of cast iron, wrought iron, or) yy 4p, ain : wu. 1004 : | wall, as shown, arvana s sapeds or the ingot abou 
steel ; whether the elongation in the machi 30 se Snore Sagres Sa 2 50's CAew S it | +, pee. thee of firebox and bridge, and _ the 

wy soy Cae F | sectional and a sectional elevation of the furnace as arrangement of the i ag are clearly shown in Figs. 


cent. or 1 per cent., the a rance of the fracture has A : . : 
been invariably short and anes, indicating hardness arranged for direct firing. Fig. 5 shows an elevation of |5 to8, and need no further explanation. Directly above 
and want of elongation. Yeu pieces which have ap- bet ttineooa” wd oad 3 pence man vp | the point whee the ingot, vin _ bese pushed _ 
t] a : t i . t rest, is 
parently broken off short have subsequently been tested gas from an outeide source ; Fige. 7 and 8 are end eleva- | — 7 en a Se —e " hey hs gy pt = 


in the machine and found to be of admirable quality.” . 
One of the members, Mr. Cornish, has promised to read “9n8 of such a furnace. | truck H rolling on rails T is inclined to the plane of 


: sae : The main body and the combustion chambers of the | : Pape * seas 
a paper before this society i2 which ‘he will show how the : . --.q | motion, thereby obviating the necessity of lifting before 
ol tenpuel steel mentioned above is made into finished f"TB8Ce are constructed of firebrick, as is usual. Raised | uncovering the opening, as is the usual pit practice. The 
guns. _ 4 a of the ae which, noua be sete operation of opening and closing the cover is performed 

In conclusion, the writer would like to say that, being ua ‘i. eg 0 7 om Satter 0 at be e | by means of the pneumatic cylinder i: the piston-rod of 
strongly in favour of the use of steel of higher tensile | scene poharke eB 4 hich ed areas all or on ‘which is directly attached to the cover, as depicted in 
strength—whether derived from increased carbon, the | io Two ape es mn ; he Waser 18 i. po howe of Fig: 1.. The charging end of the furnace is provided with 
addition of nickel, or by oil-tempering—he has stated 8). ") So tees — C3 necessery. At the Projecting castings J, K, serving the purpose of a receiver, 
his views forcibly with the idea of eg a discussion fring nd of the te coed : ‘tC filled with send which 12 Which ingots are placed in proper position before 
and eliciting the opinions of members who may differ Ie a fluid dey tk slag, serving also asa hot | @Btering the furnace. The upper casting J carries a pair 
from him on the subject. Qos ths poet of the. colt a Gone a base of the Of brackets and rope sheaves ; over these pass wire ropes 
| ingot due to contact with pipe B. the side walls of the from ape - =a the door M, operated rapidly by 

: > | means of air cylinder N. 

furnace the pipes D, D are introduced as shown. Theseare “‘ry,, gases ar through the flues Y, Y, which are so 








Rotting Srock ror Ecypt.—It is expected that further | ;. : 

orders for rolling stock mill have to be eee out for the | inserted in sections, the ends of which are firmly clamped | arranged that the draught will be equal on both sides of 
Ugy ptian vernment ilways. Between 1 and | ~_ aaa, 

1897, Belgian locomotive firms supplied 132 engines to I 

Egypt, and they are now looking out for further contracts. | of Mechanical Engineers. 





——— | the furnace. If desired, these flues may contain devices 


-* Abstract of paper read before the Amerioan Society | for heating the air blast. The most interesting and novel 
| feature in connection with the operation of the furnace 
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is the pusher. In previous arrangements, hydraulic 
pushers. have been used; these are, however, open to 
several serious objections. It has been found impractic- 
able to construct a single-stroke pusher of sufficient length 
to churge a furnace of this type, and, as with the multiple- 
stroke pusher, the length of stroke being limited, it is neces- 
sary, when running the pushing head far into the furnace, 
to take a number of successive ‘* hitches”—that is, the 
plunger, after making a stroke, must be run back, and a 
fresh hold taken on the pushing-bar by means of a clutch. 
The process is consequently very slow, and the door of 
the furnace must remain open a long time. With the 
high pressure necessary for handling large ingots—say 
12 by 12 and above—considerable trouble is experienced 
in keeping the hydraulic eonnections tight and in good 
repair. The pushers are also generally in exposed posi- 
tions, and, unless carefully protected, trouble is liable to 
be met with in cold weather. In brief, the hydraulic 
type of charger has been found inadequate for furnaces of 
this length owing to its inherent weaknesses—viz., lack 
of pie and. danger of breakage. due to water-hammer 
under high pressure. _ ; , 

To obviate these difficulties, an electrical pusher has 
been devised. This consists essentially of a long I-beam 
O, running upon rollers, Figs, 3and 4, and provided with a 





This furnace, as equipped, possesses a number of com- 
mendable features. 

p# ee low firat cost of installation. ; 

2. Considering the storage and heating capacity of this 
furnace, it occupies relatively a small floor place, besides 
being easily and quickly erected. 

3. Owing to the simplicity and — of parts, 
the cost of repairs and maintenance is uced to a 
minimum. ; 

4. In the continuous furnace, especially the type which 
forms the subject of this paper, in which the ingots are 
alternately inclined to the right and left, coupled with 
the continuous method of charging, a much better oppor- 
tunity is given for an even heating on their sides, and in 
this respect ‘the vertical furnace surpasses the horizontal 
and closely approaches the soaking pit; the even heating 
of ingots being one of the strongest arguments in favour 
of thelatter. . . 

5., There is at all times a maximum amount of metal in 
the hottest region of the furnace, which is not true of 
any other type of ingot-heating furnace. 

6. If, as often happens, it becomes necessary to charge 
cold ingots, the superiority of the vertical continuous 
heating furnace over all other forms is very marked, for 
its length is such that, after traversing, say, half the 


Fig. 7. 
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cast-steel Foosry Famenet P. On the lower portion of the 
I-beam is bolted in section a cast-steel rack Q, the teeth 
of which eng with those of the pinion R, the latter 
being driven through a train of gears by the motor 8. 
The latter is a series motor of the railway type, and is 
arranged for the ordinary system of series-multiple con- 
trol. The speed of the pusher may consequently be 
varied over as wide limits as desired, this feature being 
particularly desirable in rapidly withdrawing the ram from 
furnace. Considered from an economical point of view, 
the electrically-driven charger is pre-eminently adapted 
to the purpose as tke output of power necessary is in 
direct proportion to the effective work done. An auxi- 
liary motor may bs connected direct with the main driv- 
i gear, or independent on the pusher rack Q. : 
riefly described, the operation of the furnace is as 

follows: The ingots, one by one, are placed by the charg- 
ing crane so that they stand on the pipe B, the upper 
part resting against the rod L, as shown in Fig. 7. They 
are alternately inclined to the right and left, as indicated 
in the same 7. As fast.as they are. p in posi- 
tion the door is raised and the ingots are pushed into 
the furnace. As the heat increases gradually towards the 
firing end, they reach the pope temperature as they ap- 
proach the latter place. en the ingot reaches the 
incline part of pipe B, it slides down and rests on the sand 
bottom C, the upper part leaning against the pipe F, which 
locates the ingot in correct position for withdrawing. The 
cover G is then opened and the ingot, which is now ready 
for the rolls, is extracted in the ordinary manner. 

_It will be noted that slag-holes are provided on each 
side, as shown at U (Fig. 2), and also at the end, as shown 
at V, the floor of the furnace being graded accordingly. 
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length of hearth, it is safe to say the temperature of the 
flame is about the same as when leaving the regenerative 
chambers of soaking pits. As a result, heat which escapes 
in the latter case is doing effective work in the continuous 
furnace pre-heating cold metal. : 

7. As @ consequence of the gradual decrease of tem- 
perature toward the charging door, cold ingots may be 
introduced into the furnace without danger of cracking, 
thus giving to this type of furnace a decided advantage 
over Jy e soaking-pit form in the treatment of high-carbon 
steels. 

8. The temperature of the burning gases decreases 
gradually from the firing toward the charging end, until 
at the latter end they are comparatively cool. Thus the 
opening of the charging door does not result in great loss 
of available heat, as in the case of the soaking pit. 

9. On account of the high speed of the pusher, the 
door is kept open a comparatively short time, and the 
pusher itself.is only briefly subjected to the intense heat. 

10. The ingot is handled in a vertical position from the 
time it leaves the steel mill until it is delivered to the 
mill tables. No high-pressure water is required in con- 
nection with this furnace, as air cylinders are found en- 
tirely satisfactory for operating the necessary doors and 
covers. Troubles incident to cold weather and mainten- 
ance of such a system are thus avoided. : 

11. Owing to the method of applying the heat, it has 
been demonstrated in practice that the furnace waste and 
oxidation, or scale formation, is very much less in the 
vertical furnace than in the ordinary soaking pits. =—_— 

12. Another advantage over the soaking-pit practice is 
that tion is greatly reduced, because in charging 
hot ingots the low temperature in the rear end of the 





furnace gives the inside core of the ingot a chance to 
solidify without losing the benefit of the initial heat in 
the ingot ; and, furthermore, cdld ingots that are alréady 
solidified can in this furnace with. greater 
economy, owing to the feature mentioned in paragraph 6. 





_Beiaian Coat Imports.—The imports of coal.into Bel- 
gium in the four months ending Pas 30 of this year were 
1,025,521 tons, as compared wich 852,463 tons in the cor- 
responding period of 1901. The imports of German coal 
were 670,020 tons and 483,965 tons respectively ; of British 
coal, 175,713 tons and 242,876 tons respectively; and of 
French coal, 165,624 tons and 113,324 tons respectively. 





Wire-Frnorne.—-A very handy tool, known as Page’s 
patent lever, strainer, and wire grippers, is being in- 
troduced by Messrs. Ironside, Son, and Co., of 1, Gresham- 
buildings, Guildhall, London. There are two sets of 
‘*dogs” or grippers, which hold the two ends of the wire 
by friction. Attached to one set is a piece of chain, and 
to the other a lever with two hooks upon it. One hook is 
put on a chain link and the lever pulled over, strainin 
the wires together. At the end of the stroke the other hoo 
is caught in the chain, and the lever moved in the — 
direction, continuing the straining. In this way the. lever, 
with its two hooks, is made 20- walk up the chain any de- 
sired distance, a strain of 15 owt, being ‘obtained if-re- 
quired. In connection with the tool is a very useful joint- 
ing appliance, by which wires can be connected in a way 
that leaves them ready to be released. Thisis very con- 
venient for barbed wires in a hunting country. The tool is 
very ingenious, and should facilitate the erection of 
wire-fencing. 





Gotp-MINING IN THE TRANSVAAL.—No fewer than 32 
gold-mining companies have now resumed working opera- 
tions in the Transvaal. The steady progress which has 
been made during the last twelve months is indicated by 
the fact that while the number of stamps dropped in 
May, 1901, was 150, the corresponding total had risen in 
April, 1902, to 1675. > There has been ah uncheéked pro- 
gress month by month. Working operations were ré 
commenced in May, 1901, and in that month the number 
of stamps dropped was 150, In June 'the total had 
risen to 230 ; in July, to 365 ; in August, to 380; in Sep- 
tember, to 414 ; in October, to 415; in November, to 555; 
in December, to 683 ; in January, to 1075; in February, to 
1260 ; in March, to 1540; and in April to 1675, as already 
indicated. The ontput of fine gold, month by month, during 
the twelve 'months ending with April, 1902, inclusive, was 
as follows: May, 7478 oz.; June, 19,779 oz.; July, 25,959 oz ; 
August, 28,474 oz.; September, 31,936 oz.; October, 
33,393 oz. ; November, 39,076 oz. ; December, 52,897 oz 5 
January, 70,341 oz.;- February, 81,405 oz.; March, 
104,127 oz. ; and April,’ 119,588 oz. The value of the 
gold produced, month by month, during the year ending 
with April, 1902, inclusive, wes: May, 31,271/. ; June, 
81,0147. ; July, 110,2697. ; August, 120,9532. ; September, 
135,6542.; October, 141,848/.; November, 165,586/. ; 
December, 224;692/.; January, 398,786/.; 
345,7822.; March, 442,302/.; and April, 500,3492. Now 
that peace has been officially declared, Transvaal gold 
production will no doubt be carried on with still greater 
vigour, and the probable value of this year’s production 
may be set down at at least 10,000,0007. 





CaTALoGuES.—A new ——— of laundry machinery, 
pang 3 engines and boilers, has just been issued by 
Messrs. W. Williamson and Co., Limited, Milborne-street, 
Hackney. N.E.—A small but very neatly-arranged cata- 
logue has been sent us by Messrs. Alfred Herbert, Limited, 
of Coventry. The volume opens with a short account of 
the works of the firm, which is followed by illustrated 
descriptions of the various types of machine tools manu- 
factured by them. The firm are, perhaps, best known by 
their excellent turret lathes and automatic screw machines ; 
but they make in addition milling and drilling machines. 
A small slotting machine, of 3-in. stroke,.intended for 
machining such articles as chain-wheels for bicycles and 
similar light work is also illustrated in the catalogue.— 
We have received from Messrs. Herbert Grenfell, Limited, 
of Parliament Mansions, Victoria-street, S.W., pamph- 
lets describing the Grenfell system of gun-sights, and of 
establishing communication between the various parts of 
a ship.—Messrs. Bellis and Morcom, Limited, of the Led- 
sam-streep Works, Birmingham, have sent us a pamphlet 
illustrating engines supplied by them to a number of 
important electric lighting stations.—The Niles-Bement- 
Pond Company, of 23-25 Victoria-street, 8.W., have issued 
a nicely-illustrated pamphlet showing their heavy tools at 
work in important besa at Sheffield, St. Peters- 
burg, Berlin, and other leading industrial centres. We 
also received from the same firm a ca‘ ue of heavy 
lathes, the — illustrated having 3-ft. 6-in. centres.— 
The Forest City Electric Company, of 3, Gore-street, 
Piccadilly, have just issued a bocklet dealing with ‘‘;Rail- 
Bonding and the Protected Rail Bond.” me useful 
tables are printed at the end of the little work.—The 
Dermatine Company, of 95, Neate-street, S.E., havesent 
us a copy of the French edition of their catalogue.—The 
Saxon Portland Cement Company, Limited, of Cam- 
bridge, have published an interesting little pamphlet 
doneeining the methods of manufacture adopted at their 
works, which are said to be the first in England to make 
use of the “dry” process. All mixtures are based on 
daily analysis of the raw materials, and the burning is 
done in a continuous kiln. Briquettes of neat cement, 
tested by Messrs. Stanger and Blount, showed a strength 
of from 700 lb. to 790 lb. when four days old, and of 
900 1b. to 920 lb. when twenty-eight days old; whilst 
others, consisting of 1 cement to 3 of sand, averaged 300 Ib. 
per equare inch at ceven days. 
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LAUNCHES AND TRIAL TRIPS. 


Tue Royal Mail steel screw steamer Burutu, a vessel of 
3800 tons built and engined by lex. 
Scephen and Sons, Limited, Linthouse, for Messrs. Elder, 
Dempster, and Company’s service on the West Coast of 
Africa, has completed her speed trials. She has a length 
of 372 ft., a beam of 443 ft., and a depth of 26 ft. to the 
main deck, or from keel to top deck of about 42ft. The 
new vessel, which is ri as a two-masted fore-and-aft 
schooner, has a combined poop and bridge deck 255 ft. 
long, under which are 36 large state-rooms for first and 
second-class passengers. A feature has been made of the 
furnishing of the first-class dining-saloon, situated at 
the forward part of the bridge-deck, which has been 
panelled with specially imported Italian and Norwegian 
marble, bordered with mosaic framing. A boat or pro- 
menade deck over the bridge-deck has a length of about 
150 ft., on top of which are a writing-room, smoking-room, 
and the captain’s house, chart and other rooms. The 
second-class saloon is placed amidships, and is tastefully 
fitted up. The engines and boilers are of sufficient 
power to give a service at a mean speed of 14 knots. 
On Friday last, the 30th ult., the new vessel ran her 
builders’ trials, obtaining an average speed of about 14? 
knots. 





The s.s. Fulwell was launched on Saturday, the 3ist 
ult., by Messrs. Joseph L. Thompson and Sons, Limited, 
of the North Sands Shipbuilding Yard, Sunderland. 
She has been built to the order of Messrs. the Tyzack and 
Branfoot Steam Shipping Company, Limited, of Sunder- 
land, and is the tenth vessel Messrs. Thompson have 
built for these owners. The vessel is built on the three- 
deck rules to Lloyd’s highest class, under their special 
survey. The principal dimensions of the vessel are: 
Length between perpendiculars, 365 ft. ; breadth, ex- 
treme, 50 ft. 6 in. ; and depth, moulded, 25 ft. 11 in. 
The engines and boilers have been constructed by Messrs 
John Dickinson and Sons, Limited, of Sunderland. 


Mr. W. A. Donaldson’s new steam yacht Sheelah, 
built by Messrs. John Brown and Oo., Limited, Clyde- 
bank, ran her trials on the Firth of Clyde on Saturday, 
the 31st ult. The vessel is the second of this name whic! 
the firm have built for Mr. Donaldson, and is slightly 
larger than his former well-known yacht. She is about 
200 ft, in length, 27 ft. in moulded breadth, 14 ft. 6 in. 
in moulded depth, and of 655 tons Thames measurement. 
There is a promenade deck the full breadth of the vessel, 
and extending for about 110 ft. of its length. The dining- 
saloon and some of the state-rooms are forward of the 
machinery space, and the owner’s private cabins and the 
other state-rooms are aft, while on the upper deck are 
large deck-houses, containing pen yg smoking- 
room, &c. The rooms are beautifully furnished in 
mahogany and wainscot oak, tapesty, and Morton and 
Wilton carpets. The dining-saloon, which accommodates 
eighteen sitters, is in ma ogany, with handsome fire- 
place, sideboard, and cabinets. r. and Mrs. Donald- 
son’s and Miss Donaldson’s rooms, as well as four 
others sep aside for guests, are in mah y and 
white enamel. A service of hot and cold fresh and salt 
water is fitted throughout the vessel. The ship’s com- 
plement is twenty-nine all told. The propelling machinery, 





constructed by the builders, consists of four-cylinder 


triple-expansion engines of 795 indicated horse-power, 
carefully balanced so as to insure the minimum of vibra- 
tion, and supplied by steam from a large single-ended 
boiler. The ship’s boats—exceptionally neat bits of work- 
manship—were all, with the exception of the launch, 
built in the yard. Very little of the work of building 
the yacht was given out to sub-contract, and she is there- 
fore almost entirely the work of Clydebank men. She 
was built in a remarkably short time, the order having 
been given at the end of January, and the launch taking 
lace early in ar The cruise on Saturday was 
rom Clydebank to Skelmorlie, where the measured mile 
was run in a gale of wind, and an —— speed of 
13 knots—that contracted for—easily obtained. 


On Wednesday, the 4th inst., the fine steel screw 
steamer Drumbain, built by Messrs. Wm. Gray and 
Co., Limited, West Hartlepool, to the order of Messrs. 
W. Christie and Co., of London and Ardrossan, was 
taken to sea for her trial trip. The Drumbain is a 
sister ship to the Ranza, built by Messrs. Wm. Gray 
and Co. for the same firm, and sent to sea in April last. 
Her principal dimensions are: Length over all, 312 ft.; 
breadth, 43 ft.; and depth, 22 ft. 3in. The engines are 
of the triple-expansion type, having cylinders 22 in., 
35 in., and 59 in. in diameter by 39in. piston stroke, 





supplied with steam by two large steel boilers working 
oe square inch; and they have 


at a pressure of 180 Ib. t Y 
been supplied from the Central Marine Engine Works of 
the builders. The trial was in every way satisfactory. 
Captain James represented the owners, and Captain 
Murrell the builders. The -essel averaged a speed of 
104 knots. On completion of she trial she proceeded on 
her voyage to Riga, to take in her first cargo. 


The s.s. Tuscany, built to the order of Messrs. Lane 
and Macandrew, of London, by Messrs. Sir W. G. Arm- 
strong. Whitworth, and Co., of Newcastle-on-Tyne, was 
successfully launched on Wednesday, the 4th inst., from 
their Walker yard. She has been built under the super- 
intendence of mal Flannery, Baggallay, and Johnson, 
of London and Liverpool, and is constructed to Lloyd’s 
highest class for the carriage of petroleum in bulk, and 
complies with the Suez Canal Rules. Her principal dimen- 
sions are : 363 ft. ; breadth, 47 ft. ; and moulded 





depth, 29 ft. The engines, which are being constructed | the 
by the Wallsend Slipway and Engineering Company, 






Limited, of Newcastle, have cylinders 25 in., 42 in., and 
65in. in diameter, with astroke of 45in., taking steam from 
two single-ended boilers 16 ft.6 in. in diameter by 11 ft. 


long, working at 150 1b. pressure per square inch. The 
vessel will 5740 tons na ah ht, and has her 
bunkers adapted for oil fuel as well as for coal. 


On Wednesday, June 4, Messrs. William Simons and 
Co., Limited, nfrew, launched, complete with all 
machinery on board, the Grampus, a suction pump 
dredger, of 1300 tons hopper capacity, built to the order 
of Sir Walter Peace, K.C.M.G., Agent-General for the 
Natal Government. The Grampusis almost a duplicate 
of the Octopus, constructed in 1895, and the Walrus, 
constructed in 1897, by the same builders. These vessels 
have been very successful in removing the bar at Durban. 
The dimensions of the Grampus are as follow: Length, 
218 ft. ; breadth, moulded, 36 ft. 6 in. ; depth, moul ied, 
16 ft.7in. Ib is constructed to Lloyd’s — class. 
The hull is sub-divided into nine water-tight compart- 
ments. There are two centrifugal sand pumps of 33 in. in 
diameter, each driven by independent sets of triple- 
expansion engines, having se te condenser, and air and 
circulating pumps fitted in the ore. of the vessel, 
The pumps are capable of raising tons of sand per 
hour, and working to a depth of 34fb. under water level. 
The large main suction pipe, 44 in. in diameter, is fitted in 
a central well at the fore end, and is controlled by 
means of powerful hydraulic gear fitted on the upper 
deck. This pipe is connected to both pumps, and is fitted 
with a novel arrangement of flexible joints, placed at 
about the centre of the pipe, which enables the vessel to 
plu about on a 25-ft. radius without disturbing the 
nozzle on the ground. The propelling engines are two 
sets of triple-expansion type, of 1450 indicated horse- 
Row, driving twin-propellers, with a speed of 10 knots. 

he hopper doors are also worked by hydraulic appliances. 
This is the twelfth a’ vessel built by Messrs. 
William Simons and Co., Limited, for the Government of 
Natal. The vessel has been constructed under the direc- 
tion of Mr. G. H. Humby, M.I.C.E., es 
for the Natal Government, assisted by Mr. A. P. th 
resident inspector. As the vessel left the ways the 
christening ceremony was gracefully performed by Mrs. 


h | Baynes, wife of Mr. Joseph Baynes, M.L.A., Natal. 





June 6, the August Belmont left the yard 
of Messrs. C. S. Swan and Hunter, and proceeded down 
the river to take her trial trip. She has been built to 
the order of the Louisville and Nashville Railroad Com- 
y, and is specially intended to run with coals between 
ensacola and Tampico, inthe Gulf of Mexico. She is 
@ collier of the largest and most improved type, having 
a deadweight capacity of 6800 tons, and is speciall 
fitted with a — American 1 arene | gear, whic 
will enable the vessel to discharge a full cargo in 
about ten hours. Her spacious holds are fitted with 
eight large hatchways, and these areserved by five powerful 
oo in the a of ——"s a © — the dis- 
c iz , known as the ge discharging gear, 
poe sen pw he McMyler Manufacturing Company, 
Cleveland, Ohio, is attached. The object of this gear is 
to discharge coal at the utmost pn sage by means of 
grabs. The gear discharges from one side of the vessel 
only. I consists of a transporter for each hatchway, the 
heel of which has a swivel deck-plate which is held in 
position by a track riveted to the deck, com of angle- 
irons and extending almost the whole length of the vessel 
abreastof the hatchways. The heel of the transporter can be 
moved in a fore and aft'direction by suitable ropes worked 
off the steam winch ends. The head of the transporter 
is —- by ner between the masts so that it can 
be slewed or elevated as required. On the trans- 
ged runs a trolley wagon which is hauled out 
y a wire rope, which also suspends the =_ and is 
connected to a large-sized winch drum. The trolley 
wi runs down the transporter by gravitation. There 
is a similar rope from another winch barrel, which 
also passes over the end of the transporter, and then is 
connected to the opening and closing gear of the grab. 
There is a third rope which is connected to a lever which 
temporarily fixes the trolley = at any a height. 
The latter line is worked by a lever operated upon by the 
foot of the winchman. he other two lines are, as 
before stated, led to two independent drums on the main 
shaft of the steam winch, and each of these barrels is 
worked by independent clutch gear. The winch al- 
ways goes in one direction. The hauling on the 
transporter of the trolley wagon with its grab and load 
is performed by the winch; the lowering of the same 
down the transporter is by gravitation alone. The winch 
is direct-acting, having cylinders 12 in. in diameter by 
16 in. stroke, and is worked by levers placed by the side 
of the hatch. It has about 40 indicated horse-power. In 
addition to the before-mentioned drums there are two 
winch-ends mounted on an intermediate shaft. These 
are uired for general purposes, such as the slew- 
ing and elevating of the transporters, &c, The method 
of operation is thus: Presuming that the carriage and 
grab are at their lowest point, say, at about the 
centre of the hatch, the carriage being stopped in this 
Position by an adjustable stop secured to the transporter 
at the required tion ; the winchman then disen 
the drum, which allows the grab to fall by gravitation 
into the hold with its mouth open. The second line is 
then hauled taut and closes the grab. The other line, to- 
gether with the grab line, is now hauled taut by the winch 
which hoists the grab and its load, until it comes up to 
the trolley wagon, when the trolley wagon and its 
load is hauled up the transporter to the required dis- 
tance or height. If it is required to discharge 
he coal into a truck at a comparatively short 
distance below the grab, the rope is hauled taut, 


On sag 
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which opens the Erab, when the coal is allowed to fall 
into the said truck; but if the coal is required to be 
lowered into, say, a lighter, and without unnecessary break- 
age, then the trolley wagon is hauled out still further 
until it is caught and detained by the lever before-men- 
tioned, when the grab can be lowered from the trolley 
wagon after the trolley is held in position, and when 
lowered the grab can be opened at any distance, and the 
coal discharged into the lighter. The whole operation, 
therefore, requires at least two runners; and if the grab 
and coal have to be lowered into a me then three 
ropes are required, as before mentioned. Each of the 
gears being fitted is to disch 100 tons of run-of-mine 
coal per hour, so long as there is 2 ft. of coal under the 
=. There are six of these transporters working eight 

atchways. The weight of this gear, beyond that of an 
ordinary ship’s gear, is estimated at 90 tons, including 
the necessary ship work, such as winch beds, track, &c. 
The August Belmont is provided with a special deep- 
water tank to insure proper trim when in ballast, and she 
is fitted with triple-expansion engines of about 2000 
indicated horse-power placed aft by the Wallsend Slipway 
and Engineering Company, Limited, capable of driving 
the vessel at a speed of between 10 and 11 knote, 


On Saturday, the 7th inst., there was launched from 
the yard of the Tyne Iron Ship-Building Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer built to the order of Messrs. G. H. Elder and 
Co., of Newcastle-on-Tyne, and of the following dimen- 
sions—viz.: Length, 325 ft.; breadth, 45 ft.; depth, 
moulded, 25 ft. 3 in.; and to class 100 A 1 at Lloyd’s on 
the shelter-deck rule. The engines, which are to be 
supplied by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend, are of the triple-expan- 
sion type, having cylinders 24 in., 40in., and 64 in. in 
— by 42 in. stroke, and working at a pressure of 





On Saturday, the 7th inst., there was successfully 
launched from the yard of Messrs. David and William Hen- 
Co., Limited, Meadowside Works, Partick, the 
handsomely-modelled steel twin-screwsteam yacht Ombra, 
which they have designed and built to the order of Baron 
William von Schroder, the Rookery, Nantwich. The 
Ombra has a length over all of 156 ft. ; breadth moulded, 
29 ft.; and depth moulded, 13ft.6in. It is fitted by the 
builders with two sets of triple-expansion engines, having 
cylinders 10 in., 16 in., and in, in diameter, with 18 in, 
stroke, and one boiler with a working pressure of 180 lb. 
The yacht has been most handsomely fitted up, including 
a complete installation of electric light. 


The s.8s. Thistleroy, recently launched by Messrs. 
Irvine’s Shipbuilding and Dry Docks Company, Limited, 
West Hartlepool, and built to the order of the Albyn 
Line, Limited, the managing directors and managers 
being Messrs. Allan, Black, and Co., Sunderland, pro- 
ceeded on seem the 7th inst., on her trial trip. She is 
of the following dimensions: Length, 360 ft.; breadth, 
47 ft. 9 in.; depth, 30 ft. 24 in.; and of a large mea- 
surement cargo eee. She is of the single-deck type, 
with poop, bri and forecastle. Engines of the ane 
expansion typehave been supplied by Messrs. Richardsons, 

estgarth, and Co., Limited, Sunderland, with cylinders, 
25 in., 41 in., and 67 in, in diameter with a stroke of 
45 in., steam being supplied by two single-ended boilers 
constructed to work at a pressure of 165 lb. A mean 
a of 11 knots was maintained throughout the trial. 
he vessel then proceeded to Cardiff to load. 


There was launched from the shipyard of Messrs. Coch- 
rane and Sons, Selby, on Monday, the 9th inst., a hand- 
somely-modelled twin-screw trawler named Kimberley, her 
dimensions being 110 ft. in length by 21 ft. 6in. in breadth 
by 11 ft. 3 in. depth of hold. The vessel has been built to 
the order of Messrs. Taylor, Staff, and Bernstein, of 
Grimsby, under the supervision of Mr. J. R. Sturdy, of 
Hull and Grimsby, and is intended for deep-sea fishing. 
The firm launched recently two wooden the first 
two of six, of the following dimensions: 60 ft. by 22 ft. 
by 7 ft. moulded, for West Africa. 











There was launched from the Mt Ft yard of 
Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, on Mon Y the 9th inst., a handsome steel 
screw steamer built for the Societa Anonima Ungherese 
di Armamento Marithmo Oriente, of Fiume, Austria. 
The vessel is of the following dimensions: Length between 
peeeen, 340 ft.; breadth, 47 ft.; depth, moulded, 

t.10in., and has been built to the highest class in 
Lloyd’s registry. The propelling machinery consists of 
a set of triple-expansion engines, supplied with steam 
from two single-ended boilers working at a pressure of 
165 Ib. per square inch. The machinery is being supplied 
8 Messrs. Richardsons, Westgarth, and Co., Limited, 

iddlesbrough. 








BraprorD Tramways.—The Four Lane Ends and 
Allerton section of the Bradford tramways was opened 
on Friday, the 6th inst., for a service of electric cars, and 
now all the ration lines are electrically worked, with 
the exception of the Bankfoot and Shelf section, on which 
steam cars still run, and on the Otley-road route, which 
is now being converted. On the section opened on Friday 
the rails are old and unbonded, and the system of — 
the cars with the electrical equipment completely overh 
has been temporarily adopted. This ers it necessary 
to work a length of one mile with a car haviug two trolley 
arms, one running upon a positive overhead wire and 





one on a negative return wire. 
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AGRICULTURAL APPLIANCES. 


8676. J. Watson, Emneth, Norfolk. 
Gatherer. [5 Figs.) April 27, 1901.—This implement, intended 
to follow a potato-digging machine, has a potato-collecting fork 
at the base of a trough in which runs a potato raiser of belt kind 
driven from the running wheels and ety to deposit the pota- 
toes into a downwardly sloping trough at the upper part of the 


Potato- 
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machine, and from whence they are discharged periodically 
through doors into skips resting upon rollers (over Al very when 
full, the skips eae be easily withdrawn) carried on a folding plat- 
form. The trough with the potato-collecting fork may be raised 
by means of a lever when the machine is not in use. (Accepted 
April 23, 1902.) 

5927. W.R. Ritchie and W. Parker. Newton-le- 
Willows. Turn- Wrest ee om [4 Figs.] March 21, 
1901.—This invention provides a coulter-like device for attach- 
ment to a “‘ turn-wrest ” plough immediately above the share, and 
by which it is intended that the work of the share should be facili- 
tated in the cutting of the furrow. In one arrangement the 
device comprises a metal blade having a curved and sharpened 




















edge, pointed at one end, and at the other end taking into a slot 
or opening in a boss or holder mounted upon and secured by set- 
screws to the ‘‘skimmer” shank, with the curved and sharpened 
edge towards the front of the plough. Two of these coulter-like 
devices are mounted on the skimmer shank, one to the right and 
the other to the left hand, and they are set at such angles that 
with rotation of the skimmer shank one is brought into working 
position whilst the other is raised. (Accepted April 30, 1902.) ..., 


ELECTRICAL APPARATUS. 


25,218. G. W. Johnson, London. (The Electric Con- 
troller and Supply Company, Limited, Ohio, U.S.A.) Resist- 
ance Coils. (4 Figs.) December 10, 1901.—According to this 
invention the magnetising effect of a series of resistance coils is 
utilised to aid the extinction of arcs or sparks developed on the 
contacts. One claim is broadly as follows: “‘ For a series of re- 
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coils, tact pieces placed within the magnetic field of 
a current passing through the said coils, the lines of force of the 
said field breaking any arc formed between the said contact pieces 
substantially as described.” In one arrangement iron cores for 
the resistance coils form return conductors for current and bear 
contact pieces at their ends. (Accepted April 16, 1902.) 

12,088. G. Weissmann, Paris. Switches. [2 Figs.) 
June 13, 1901. (Convention date, December 5, 1900).—According 
to this invention switches in connection with transformers are 


Fig. 2. 
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80 arranged that when the secondary circuit is interrupted the 
primary current is switched off. It is suggested that a plug 
Switch be used for the purpose. (Accepted April-23, 1902.) 


15,818. R. McA. Lloyd, New York City. U.S.A 
Storage Batteries. (3 Figs.) August 6, 1901.—According 
to this invention storage-battery cells are, with the object of insu- 
lating them thoroughly from their surroundings, contained 


within a battery box comprising a body or frame and an acid- 











goost lining insulated from the body or frame, there being also a 
rainage compartment in communication with the battery-box. 
The drainage com ent may have an acid-resisting lining 
insulated from its or frame. In a modification both the 
battery-box and the drainage compartment are insulated and 
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acid-resisting. This invention is claimed broadly and in combi- 
nation with a boat. It is described as for use on submarine boats 
of the Holland or other types, and in combination with a device 
for preventing escape in’ @ interior of the boat of battery 
gases, acid spray, or fume. (Accepted April 23, 1902.) 


25,390. The British Thomson-Houston > 
Limi London. (F. Mackintosh, Schenectady, N.Y., 
U.S.A.) eostats. (2 Figs.] December 12, 1901.—In the 


rheostat according to this invention, and which is intended for 
use With heavy currents, the resistance wire is clamped between 





pa of metal having electricity-non-conducting material, pre- 
erably possessing considerable heat —_. on their inner 
surfaces. The wire may be crimped in a machine and arranged 
radially between circular plates having contact studs at their 
outer edges connected to the wire. (Accepted April 16, 1902.) 


9303. G. Be London. formers. (2 Figs.) 
May 4, 1901.—In transformer of the shell type for poly- 
phase electric currents the primary and secondary windings for 
the several phases are arranged in the form of concentric hollow 
cylinders, and the iron core is com of radially arranged 
laminated iron frames, each of which comprises horizontal top 
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and bottom members, vertical inner and outer members, and 
one or more vertical intermediate members which separate 
the sets of primary and secondary windings from one another, 
and are connected to the top and bottom members. The objects 
aimed at in this construction are improved ventilation, high effi- 
ciency, good regulation, and decr expenditure for iron and 
copper. (Accepted April 28, 1902.) 

8280. R. Fortun and E. Somerun, Madrid. Storage 
Batteries. [6 Figs.) April 22, 1901.—A storage cell according 
to this invention, and which, it is stated, has a capacity of about 
10 ampere-hours per pound gross weight of battery, at a poten- 
tial averaging about 1.9 v., is dependent on lead as the chemi- 
cally active substance, and the electrolyte is a solution of acid 
lead nitrate. The conducting supporte are of aluminium. The 
positive and negative plates and frames are pasted with com- 
pound oxides, and the oxides for the + marked electrode are 
mixed with a small proportion of powdered graphite. (Accepted 
April 30, 1902.) 

Batte 


13,568. D. Tommasi, Paris. Storage Plates. 
[10 roe July 3, 1901 (Convention date, January 17, 1001). -The 





storage battery plate according to this invention comprises a 
single or compound frame packed with active matter and strips of 





799 
lead Se ane Geel the expansive force set up is 
4 ximately eq in every direction. Th are prefer- 


ay e 
ably made with a conducting bar extending from the lug corner 
to the bottom corner diagonally opposite thereto. (Accepted 
April 30, 1902.) 

14,579. H. H. Lake, London. (N. Tesla, New York City, 
U.S.A.) Transmitting Electrical (5 8.) 
valegraphy,, and {te princlpel, object sppente to be to prevent 

e y, and its ° appears preven! 
tuned receivers from responding to vibrations not intended to 
influence them. Such receivers are therefore made each with at 
least two tuned collecting circuits and two and the 
indicating or recording circuit is so arranged that it only becomes 
energised when both coherers are acting. The tter must 


Fig. Fig. 2. 
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be capable of emitting simultaneously vibrations of the several 
appropriate po pe peo A transmitter might, for example, 
be ene capable of emitting four differently toned radiations, and 
there might be eleven receivers, each ada to be influenced 
when the transmitter is made to emit a different combination of 
twoor moretones. Sending and 
ting with a bitonal chord are described. It 
‘* order of succession of the several series” of impulses may be 
varied. (Accepted April 30, 1902.) 

GAS ENGINES, PRODUCERS, HOLDERS, &c. 

4011. H. B. Graham, Gas Engines. 
[4 Figs.) February 17, 1902.—A gas engine having a single 
inlet for gasand air according to this invention — an 
ignition chamber and a mixing chamber having an air inlet and 




















communicating with the ignition chamber by a valve normally 
closed bya spring. The stem of the valve is provided with o 
groove, recess, or slot in the portion within the bearing sup- 
porting it, thus Th a chamber into which the gas inlet 
opens. (Accepted April 23, 1902.) 


3929. G. Ehrhardt, Eisenach, Germany. Gun-Firing 
Mec im. [4 Figs.) February 15, 1902.—Should a cen- 
trally-mounted firing-p n remain protruding after the gun is fired, 
either by reason of deformation or as a consequence of — 
premature ignition of the charge next introduced into the gun is 
likely to occur. In order to avoid this risk the firing-pin is 
according to this invention so d that until the breech-block 
has been turned into the completely-closed position the firing-pin 





Fig.1. 
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faces the blank metal of the cartridge back, and not the detonating 
to the 


cap. .In one ory ng: the breech-block, which 
rear, is so located in the breech-piece that its cen line stands 
eccentrically to the central line of the ber. The 


striking-pin bearing is so arranged that when the closing is 
effected, it stands in the prolongation of the central line of the 
—_ chamber. By the rotary movement of the breech-piece 
the firing-pin bearing is turned eccentrically on the middle line of 
the breech-piece. (Accepted April 30, 1902.) 


12,847, The Hotchkiss Ordnance Company, 
Limited, London. (lL. V. Benét, Paris.) Semi-Auto- 
matic Guns. (6 Figs.) June 24, 1901.—' invention has 
reference ewes | to —— somewhat of the kind described in the 
specification of British Letters Patent 22,270, of 1899, and its objects 
are to render the dimensions of the closiog spring independent 
of the recoil length of the gun, to provide means for opening, 
loading, and closing the breech, and to increase the rate of fire 
of guns having long recoils. Both ends of the breech-closing 
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spring are attached to recoiling elements, and the breech may be 
operated by a lever and rod which come into action at any pre- 
determined part of the recoil. Independent mechanism may be 


i. 





(297) 





provided for holding the breech mechanism in the open position 
and for heey it. Other improvements and modifications are 
described. (Accepted April 23, 1902.) 


ie a AND OTHER TOOLS, SHAFTING, &c. 


Cc. M. Seave, 3 ford, Ct., U.S.A. Ga’ 
= or) February 6, 1902.—This gauge is intended chiefis for 
with machine-tools in yee that the position of the tool 
proper therein may be accurately determined. A double-armed 
ever at one end forms an ree needle, and at the other 














engages with a clutch frictionally held upon a wire yo to 
slide, and which can le to project a desired distance 
beyond the edge of the the tool. Both the indicator needle | the 
clutch are in the same direction by springs, and the 
needle is adjusted to the zero position by means of a tilled head- 
screw bearing against the clutch. (Accepted April 23, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


7461. J. Chambers, Lowestoft, Suffolk. Pulley 
Block. {1 Fig.) April li, 1901.—This pulley block is swivelled 
on bearers in such manner that **the line of the axis on which it 


























cants is in the same plane with, but forms an oblique angle 
with the longitudinal centre of the pin of the block sheave.” 
Accepted April 28, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7428. L. Serpollet, Paris. Steam Generators. 
{17 Figs.) April 10, 1901.—In this ‘‘ flash ” steam boiler suitable 
for motor cars the water and steam | pipe is of several 
different thicknesses in the wall, but is all of approximatel >= 
same external diameter, that portion of the tube subjected 
greatest heat being made the thickest in the wall. The ones of 


Fig.1 Fig.2. 
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tube are bent into convolutions forming a firebox and tube nest 
above it. The funnel yy and inclined in a direction the 
reverse of normal to the movement of the vehicle 
and has a downwardly taking extension discharging behind a 
baffle ven smoke rm] blowing back on to the occupants 
‘ae the v le. (Accepted April 23, 1902.) 


, Lynn, Mass. Controlling Steam 
a. (2 78.) February 11, 1902.—This invention re- 





(sese) 
latea to the control of motor and their steam ‘“‘ flash” 
according 


carriages 
boilers and petroleum-burning furnaces, and thereto the 
engine is controlled only by means of a throttle valve, and auto- 


prec means by increase or decrease of 
preesure on the oes ee of the throttle valve are used 


for for furnishing liquid fuel to the furnace nag in quantity pro- 
portionate to the steam consumption. Water is yemaped at all 
times in excess to the boiler, admission being con ed by the 
through a check-valve 


check- cea a is described. (Aosoptad April 30, 1902.) 


Febrany fi, 1b U.S.A. Flash Boilers. 
(Fon. .] Feb ao The “‘ flash” boiler according to this 

vention com , whose ends are so corelated 
* that a may be aeneialay welded together,” or that are 





electrically welded together. It is stated that when the lengths 
of tube are electrically welded together the leaking common to 
such boilers in which the ~_—— of tube are joined by other 
means is absent. A ry of the kind illustrated is described, 


(Accepted April 30, 1 
3457. H. Lem Mass., U.S.A. Boiler and 
F on. (6 Figs.) April 24, 1902.— 
This invention relates to supplying water and fuel in ‘required 
quantity to the “‘ flash” type of steam boiler such as is used on 
motor cars. In one arrangement, in which water is supplied to 
the boiler, or fuel to the furnace, b y a@ pump driven constantly 
by the engine, means are provided for varying the effective 
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at og Head me, or pumps may be 
steam pressure 


stroke hae the — The stroke of the 
ring governor comprising 


automatically in conformity 
ing in = boiler by means of a 


two springs under stress and op) to one another. A con- 
stricted may be provided between the boiler and the 
engine, wing the steam, and by reason of its great re- 


sistance prevening the use of more oo a certain predetermined 
quiailiy th thereof. (Accepted Aprii 30. 

9634. R. and F. 
Fire-Tube 8 


theson, G! ow. 
Steam Boilers. (8 Figs.) May 9, 1901.—In 
this marine type fire-tube boiler comb 


ion of the furnace pro- 








away the greasy dirt srpacctet, but, if the steam is superheated, 
is in part evaporated, and therefore increases the amount of 


'g.1. Fig.2. 




















water obtainable on saistiecesiins of the steam. (Accepted April 


80, 1902.) 
TEXTILE MACHINERY. 
a. ee. M. ae 


ther Frames. 
relates to lubrication the bobb 
the bobbing of slub 


Preston, Lancs. Slubbing 
.) June 5, 1901.—This invention 
wheel or washer wheel by which 
termediate, and roving bobbins are 











driven, and its object is to adele oil from flying on to the 
cotton’ on adjacent bobbins. The spindle tube or collar is 
made with a recess or cavity around its periphery, and the upper 
side of the wheel maybe bored out to a greater size for the 
reception and retention of the oil. (Accepted April 23, 1902.) 


11,526. W. L. Allcroft, Onibury, Shropshire. Coup- 
lings. [3 Figs.] June 5, 1901.—An elastic coupling sneepling 
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(uses, 


to this invention comprises three or more bent spring arms. 
(Accepted April 23, 1! 1902.) 
Stove. [1 Fig.) 


10,341. J. W. Ewart, London. 
May 18, 1901.—An independently heated hot-water radiator is 
according to this invention provided with a device such as the 
outer pipe shown on the left-hand side of the drawing, into the 
lower part of which dips a siphon tube communicating with the 
upper part of the water space of the radiator and serving to 
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Bony magne no ap ot teopeeet entesiel on tee es 
eka te bentan amen (Accepted April 23, 1902.) (ed & 
11,031. ee Yorks. Grease | discharge water onan p-draught of water wh 
separator. & Figs)’ May 29, 1001.--This invention is | that within the radixtor e ae ae tke leention 
ble to grease NS ar Gnas Geek tae te we ieettcehed ta coumeetien : th « os Se Ss. 
the led water. ne ge teers although the ion products are added to the air to 


os 
reduced at the place where it is baffled 





for 
steam is 
water spray is used for the purpose, and not only serves to carry 


. 


ug, gas-combustion 
heat it, part of their heat is first removed to warm the hot-water 
apparatus. (Accepted April 23, 1902.) 
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A SIMPLE FORM OF FUEL 
CALORIMETER. 


By Cuas. R. Daruine, A.R.C.S. Ire., Wh. Ex., 
A.LC., &. 


Tue calorimeters used in testing the heating 
power of fuels in this country are chiefly those of 
the types devised by Lewis Thompson and Mahler 
respectively. Of the two the former, from its 
smaller initial cost, has the more extensive applica- 
tion, and consists, as is well known, of a kind of 
diving-bell arrangement for burning a. mixture of 
the fuel, chlorate of potash, and saltpetre under 
water. Mahler’s calorimeter is more elaborate, 
the fuel being burnt in compressed oxygen in a 
combustion chamber surrounded by water. 

The defects of Lewis Thompson’s calorimeter may 
be summed up as follows :.(1) The failure to burn 
completely coal having a high percentage of. fixed 
carbon ; (2) unsuitability for the determination of 
the heat values of liquid fuels ; (3) the mode of 
calculation, in which an addition of 10 per cent. is 
made to compensate for water equivalent, &.. 





which can only be approximate; (4) occasional 


Fig.1. 












































failure to ignite or premature ignition, especially in 
inexperienced hands. Mahler’s calorimeter, on the 
other hand, yields accurate results, but requires a 
skilled manipulator, and is extremely high in price. 
In neither instrument is the progress of the com- 
bustion visible or under control. 

The desirability of some simple form of calori- 
meter in which the fuel may be burnt in oxygen 
gas, and which would yield constant and accurate 
results, has frequently occurred to the author 
during an extended experience of fuel-testing. For 
the purpose of comparing the calorific values of a 
number of samples, the degree of accuracy obtain- 
able with the Mahler calorimeter is not of great 
service. The precise value is often of less import- 
ance than the knowledge of which of a set of 
samples is the best. Nor is extreme accuracy 
necessary in testing samples obtained from a 
given source at different times, as any noticeable 
alteration in — could be detected by any 
instrument yielding constant results. With these 
considerations in view, the author has made 
numerous experiments with many varieties of calori- 
meter, and, asa result, is able to recommend the 
form of instrument illustrated in the accompanying 
sketch, which possesses the advantages of sim- 
plicity in working, a visible combustion completely 
under control, and considerable accuracy. It has 
been adapted for commercial purposes by the author 
from a type of calorimeter which has been in use 
for some years in the physical laboratory. of the 
Finsbury Technical College. The apparatus eon- 


sists of a circular brass plate A supported on three 
brass legs. The thin-walled" brass. tube D, about 
1 in. in diameter, passes through the centre of A, 
and is continued to the chamber C, which is com- 
posed of two flat brass plates screwed together, 
the upper plate being hollowed out and perforated 
with numerous fine holes, as shown in the section. 
A recess turned in the plate A contains a rubber 
ring ; and a glass cover HK, furnishéd with a ground 
flange at one end and terminating in a neck at the 
other end, rests with its flange on the rubber ring. 
It is held in position by means of the brass ring B, 
which is screwed down on to the flange by means of 
the milled nuts F, F. A second rubber ring is 
placed between B and the glass flange, and. on 
gently turning the nuts a perfectly air-tight. joint 
is secured without danger of cracking the glass. 
The upper part of the tube D terminates in three 
flexible brass tongues, which serve to hold the 
porcelain or platinum crucible G in which the 
sample is burnt. The neck of the flask is fitted 
with a rubber cork, through which the thick copper 
wires H, H are passed, and these are connected in 
the crucible with a thin piece of platinum or iron 
wire so as to form an electric ignition. Through 
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the centre: of the cork passes a piece of glass 
or metallic tubing, preferably widened at the ex- 
tremity, and reaching to the. level of the rim of 
the crucible. The oxygen used in the combustion 
is delivered through this tube. The total height 
is 7 in. The method of conducting the experiment 
is as follows: An average sample of coal or coke is 
ground up in a mortar, and 1 to 1.5 gramme is 
weighed out into the crucible, which is then fixed 
in position. The cover is placed over the crucible 
and screwed down so as to make an air-tight joint, 
and the cork with its connections inserted in the 
neck. A gentle stream of oxygen from a cylinder 
or gasholder is then turned on, and the apparatus 
immersed in the known quantity of water contained 
in the vessel. The quantity of water taken must 
be sufficient to immerse the apparatus to the upper 
part of the neck of the cover, and may be measured 
in cubic centimetres, each cubic centimetre being 
called 1 gramme. The temperature of the water 
is now taken with a delicate thermometer, and 
ignition commenced by passing a.current of elec- 
tricity through the wires. As soon as the combus- 
tion commences, the battery is disconnected, and 
the burning continues in the stream of oxygen. The 


before-the bubbles reach the surface.. When. com- 
bustion ceases, the oxygen is allowed to contintie 
passing through until no further rise of -tempera- 
ture is observed, when the previously hot crucible 
will have been cooled down to the common tempe- 
rature. The thermometer is now read, after:mix- 
ing the water, and the calculation made as under : 

(Weight of water + water equivalent of iy 

apparatus) x rise in ternperature - 

Weight of fuel taken 


If the Fahrenheit scale is employed, the result’ 
will be equivalent to. the number of British thermal 
units given out per pound of coal burnt ; if a Cen- 
tigrade thermometer is used, the result will expres 
pound. degree-Centigrade heat units per pound of 
fuel. The evaporative power is calculated in the 
PW ial de lb.- deg.-Cent. units 


. 637 


= calorific power. 








usual way—viz., 





96 
= evaporative power. 
When a sample of coal is observed to burn with 
a smoky flame, the combustion should be stopped, 
and asecond sample weighed out and mixed, before 
combustion, with about one-half its. weight. of. dry 
kaolin or calcined alumina. Complete burning is 

then insured. 

In testing liquid fuels, 0.5 to 1 gramme is weighed 
out into the crucible, and. sufficient dry kaolin or 
calcined alumina added to form a stiff paste. The 
combustion is then conducted as before; but the 
quantity of oxygen must be carefully regulated in 
order to prevent smoking. With. a little practice 
no difficulty is experienced with liquid fuels. 

The time of combustion should occupy. 4 to 5 
minutes, and the oxygen should never be admitted 
so rapidly as to cause the burning coal to blow out 
of the crucible. When this precaution has been 
adopted, the residual ash may be weighed, and its 
quantity thus determined without. resorting to a 
separate experiment. 

When an electric ignition is not available, the 
combustion may be started by placing .05 gramme 
of powdered sulphur in a heap on. the top of the 
fuel. This is ignited by touching with a hot rod 
before placing the apparatus in the water, the 
immersion being delayed until the cork and tube 
have been inserted and a gentle stream of oxygen 
turned on. The ignition spreads from the sulphur 
to the fuel ; and the heat produced by the combus- 
tion of the sulphur may be allowed for in the calcu- 
lation. When .05 gramme is- used to start the 
ignition, a deduction of 200-B.T.U., or 111 lb.- deg. - 
Cent. units, must be made from the total obtained. 

Radiation errors may be minimised. by com- 
mencing with the water at a temperature lower 
than that of the room by an amount equal to the 
excess temperature over that of the room at the 
end of the experiment. Thus, if a total rise. of 
9 deg. Fahr. is obtained with a given sample,. the 
temperature of the water should be 4.5 deg. Fahr. 
below that of the. room at the commencement. 
Where greater accuracy is desired, the glass vessel 
may be replaced by one of. copper, which is, in 
turn, surrounded by a larger copper vessel and 
shield, as in Mahler's arrangement. ; 

The water equivalent of the apparatus and vessel 
may be determined experimentally in-the usual 
way. With a glass vessel requiring 1500 cubic 
centimetres of water to immerse the combustion 
arrangement, the water equivalent ranges from. 
200 to 250 grammes, according to the thickness of 
the glass. The author is satisfied that the apparatus, 
in its simplest form, will. be found to give ex- 
cellent results, sufficiently accurate for all ordinary 
purposes. No difficulty is: experienced in conduct- 
ing a combustion, even: by a. comparatively un- 
trained operator. The fact that the combustion. is 
visible, and may be slackened or accelerated at will, 
and that incomplete burning may be detected and 
remedied, constitute further advantages.. The cost . 
of the apparatus, moreover, is small ; and the glass 
cover, if. broken, may be: renewed. with little ex- 
pense. With care, however, one cover may be 
made to last for 60 combustions or more. The 
accuracy of the apparatus, using a copper calori- 
meter and shield, and a thermometer graduated to 
read in twentieths of a deg. Fahr., is about:99 per 
cent., a result comparing favourably with the. ex- 





escaping hot gases are compelled to pass down: the 
tube D into ae dinuhier ©, out of which they 
escape in extremely small bubbles, which rise and 
rest for a time on the under surface of A, finally 
escaping round the sides. This arrangment insures 
that all the heat carried over from the combustion 





chamber by the gases is imparted to the water 


pensive Mahler calorimeter. With a glass vessel 
the error would be slightly greater; the. results, 
however, are constant and far more. correct than 
those obtained by Thompson’s method. 





German Execrric Rartways.—Lasb year Germany had 





1937 miles of electric railways, 
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ATMOSPHERIC ELECTRICITY AND 
LIGHTNING PROTECTION. 
(Concluded from page 769.) 

Many additional facts have been collected dur- 
ing the past three or four years, many new theories 
advanced, and we are, on the whole, not much 
wiser than before. But the systematic observations 
which have been made promise to bear fruit ; some 
erroneous notions have been thrown overboard, 
and the hail-dispersing cannonades have become a 
regular practice, although nobody pretends to 

understand the cause of their action. 

Among the most st observers of the 
electric potential of the air are Elster and Geitel, 
who make their studies at Wolfenbiittel, on the 
Sonnblick, 3100 metres high, in the High Tauern 
Alps, in Algiers, and Norway. Exner and Mache 
have taken observations near Vienna, in India and 
Ceylon, on the Indian Ocean, and at Luxor, in Egypt. 
Benndorff has spent part of the winter of 1899 
in Tomsk, Siberia ; Gockel has been to Biskra, in 
the Sahara, in 1901 ; F. de Cournelles has watched 
the sirocco winds of the Sahara ; G. Chauveau stays, 
winter and summer, on the Eiffel Tower; F. L. 
Tufts has tested flames, water-drop collectors, and 
other apparatus for the determination of the air 
potential in New York; André, J. M. Bacon, Baschin, 
Bornstein, Berson, Ebert, Le Cadet, Tuma, the 
late Siegsfeld (killed near Antwerp, last winter, on 
an excursion from Berlin), and other aeronauts 
have explored the air potential from balloons. 

But the electric observations generally fare 
worst of all meteorological observations in bal- 
looning, and we want more material. The balloon 
ise is too rapid; the aeronaut drifts, he knows 
not in which direction ; there are, as J. M. Bacon 
and others have observed by means of small para- 
chutes, many minor, slender air currents, crossing 
the chief streams at all angles; and we have no 
reliable instruments. It was, indeed, feared that 
the balloons themselves became so highly charged 
by friction—some balloons have caught fire from 
electric sparks on being hauled down—that no 
instruments could be trusted. Tuma has dis- 
pelled this fear; but we certainly find layers of 
positive and negative electricity in strange variety 
in the air, just as Teisserenc de Bort has been able 
to show from the records of unmanned balloons that 
the temperature variations near Paris were, in 
February, 1901, extraordinarily rapid and great in 
the air column up to a height of six and even seven 
miles. 

Yet it may be accepted that the air potential is 
generally positive with regard to the earth, and 
varies on an average between 80 volts per metre 
in summer and 400 in winter. As regards the daily 
variations, we may distinguish three types. The 
first, and most common type, has two daily maxima, 
at 8 a.m. and 8 p.m., with the chief minimum 
during the night: That type has been observed at 
Spitzbergen, — Horn, and Batavia (Java), and 
in the Sahara. The second, rare type has only one 
pronounced minimum in the afternoon, and a more 
characteristic maximum at 5 a.m.; the type occurs 
in Paris in the winter. The third type displays no 
marked fluctuations. Very peculiar are the sudden 
jumps in the potential, rises generally, but also 
drops, at the moment of sunset (and possibly sun- 
rm observed occasionally by Esener and Mache, by 
Witkowski, in the Tarra Mountains (Carpathians), 
and by Gockel in the Sahara. During the solar 
eclipse of May, 1900, the potential gradient showed 
a decided minimum just after totality (Elster in 
Algiers, and Ludwig in India). 

As we ascend higher, the diurnal and annual 
variations in the electric potential vanish. Thus 
Chauveau’s curves from the Eiffel Tower are far 
more straight than those from the Bureau Central 
below. This applies to all climates and latitudes. 
There is a certain connection between air pressure 
and air potential. But whilst the electric varia- 
tions are almost wiped out on the Sonnblick, the 
barometric variations, as Obermayer has deduced 
from 14 years’ observations—most of which we owe 
to the conscientious work of Peter Lechner, the 
real observer on the Sonnblick—are only delayed in 
regard to those of the plains. Haze and dust affect 
the potential noticeably, and we should naturally 
expect that their influence would be most marked 
in the lower strata of the atmosphere. Dust may, 
however, rise and keep afloat at great heights, and 
we cannot say whether this is not normally so 
(J. M. Bacon). The connection between air 


potential and solar radiation is more clear. 





This -leads us to electric dispersion. Any elec- 
trified body weg 4 loses its charge in the air, and 
the air cannot, therefore, be a non-conductor in 
every respect. It is not due to the dust in the 
ordinary sense. Nor is sunlight indispensable. 
For air in caves and cellars (Klster and Geite)), 
and in tunnels (C. T. R. Wilson) conducts abnor- 
mally well, even in the absence of all draughts. 
The discharge or dispersion is, near the earth sur- 
face, equally rapid for positive and negative charges, 
more rapid in summer than in winter, and at high 
altitudes more rapid in general and very much 
quicker for negative charges. This is explained by 
the assumption of free ions of both polarities in the 
atmosphere, which are normally mixed in equal pro- 
portions, but are separated by the electro-static field 
of the earth, and therefore inclined to gather round 
mountains. The mobility of the ions—that is, the 
rapidity of dispersion—is greatly impeded by mist 
and, according to Pochettino, even by humid air ; 
the ions seem to attach themselves to the mist par- 
ticles. We should like to mention in this place that 
Conrad (Vienna Academy, 1899) has been the first 
to succeed in obtaining an estimate of the amount 
of liquid water contained in a mist cloud ; his cloud 
was, at an elevation of 6000 ft., transparent to a 
distance of about 25 steps, and seemed to contain 
4.5 grammes of water per cubic metre; denser 
mists give more water. 

We know that, in rarefied gases, negative ions 
travel much faster than positive ions, and that an 
isolated body tends to assume a negative charge 
(Zeleny). All that need not apply to air under 
ordinary conditions, however. Yet we recognise 
an influence of moisture, and could conceive the 
accumulation of gigantic electric charges if the 
mobility of the ions were interfered with. Exner 
therefore prefers this theory of Elster and Geitel to 
his own—that the negative charge of the earth is 
carried up by the water vapour, and returned to it 
in the rain and other atmospheric precipitations. 
That view was based upon the experiments of 
Peltier and of Pellat, that vapours from electrified 
liquids carried their electric charges with them. 
Pellat has repeated these experiments (Journal de 
Physique, 1899), and he adheres practically to his 
opinion, though he admits that he could not charge 
any otherwise unelectrified liquid by evaporation. 
Schwalbe (Annal. der Physik, i, page 294) could 
find no evidence of the Pellat effect. E. Warburg 
failed in all attempts to electrify any gas directly. 
The experiments of Lord Kelvin, McLean, and A. 
Galt (Phil. Trans., 191, page 187) are not easily. 
summarised. Their researches, which were con- 
tinued for years, concerned the electrification of 
air and other gases by letting water drop through 
them (Lenard), or by shaking them with water and 
various liquids, or by bubbling them through 
liquids, and by charging needle points to high 
potentials from electric machines. When the thus 
electrified air was filtered through different ma- 
terials, it lost more or less of its charge ; some 

eculiar observations were made, however. J. S. 

ownsend has demonstrated that, like the electro- 
lytic hydrogen and oxygen, ozone and ozonised air, 
when bubbled through liquids, becomes fit to act 
as condensation centres for moisture. 

Brillouin’s theory of the origin of atmospheric 
electricity, mentioned in the first of these articles, 
that the dry ice needles of the cirrus clouds, elec- 
trified by induction in an electric field, lose their 
negative charges under ultra-violet radiation, has 
not found many adherents. We will only refer to 
two new hypotheses. 

Liebenow ( Elektrotechnische Zeitschrift, 1900, page 
962) has worked out a complete theory of telluric 
electricity. Accepting Le Cadet’s figures of a 
potential gradient of 36.5 volts per metre at an 
altitude of 1420 metres, and of 13.4 volts at an 
altitude of 4015 metres as averages, he calculates 
that the earth’s surface would beara negative charge 
of about 2 electrostatic units per square metre. 
A cube of air of 10 metres side would, near the sur- 
face, under a serene sky, contain 0.65 units, and 
at an altitude of 10,000 metres—the highest so far 
reached by Berson in a balloon—not more than 0.02 
of ae uantity. If this electrification were due to 
80 
of ten hours. Liebenow has a theory of thermo- 
electric currents. Since the air is generally warm 
in the lower strata and cold in the higher, we get 
convection currents, which, as a rule, will carry 
positive electricity to the higher strata. If a drop 
of condensed water is colder than the air surround- 
ing it, the water will become positively charged, the 


iation, it should disappear during a night. 





air negatively, and vice versd. Moist ascending air 
will cool by expansion, and the drops which will 
form in it will, on account of their latent heat, 
first be warmer than the air about them. Such 
a drop will become negatively charged ; it will 
continue to travel upwards with the air, until it 
becomes too heavy, and lags behind. It will then 
separate from.the air in which it was formed, and 
the two electricities so far bound will be rendered 
free ; the cloud will be negatively charged below 
and positively above. But our instruments will 
not mark-any change in the potential until a wind 
separates the two layers. Liebenow calculates 
that a difference of temperature of 1 deg. Cent, 
would suffice to produce a quantity of electricity 
of 3 coulombs, and a difference of potential of 
100 million volts in asphere of 300 metres radius. 
The energy of his lightning would yet not be big 
enough for the current estimates which Riecke and 
W. Kohlrausch have made of lightning strokes, 
We may, however, be satisfied with Liebenow’s 
energy of 100 horse-power-hours. What is its 
origin? Not thermo-electricity, but the sun and 
gravity. All this reads very plausibly; but we 
cannot forget the rainless thunderstorms which Lie- 
benow does not mention at all. 

His reference to polar lights is, however, inte- 
resting. The popular idea that all aurore affect 
the magnetic needle is not at all supported by the 
members of the Danish-Polar Light Expedition to 
Iceland of 1899-1900, A. Paulsen, La Cour, and 
Moltke. The steady arcs, which always appeared 
to be at the enormous altitudes of about 400 kilo- 
metres, had no effect ; only the moving polar lights 
had. In Greenland, Paulsen and Vedel had pre- 
viously found that unsteady polar lights, of low 
elevation apparently, deflected the needle first to 
the west, as long as the light was approaching fr m 
the south, and afterwards to the east, while the 
aurora was moving northward. Now Greenland is 
east of the magnetic pole; and that at Point Barrow, 
west of the Pole, the needle was deflected in the 
— sense, had already been recognised by 
John Franklin in 1820. Such a deflection can only 
be produced by currents flowing in closed circuits ; 
and Liebenow argues these circuits become pos- 
sible when the polar lights have rendered the air 
conductive; the air then cuts magnetic lines of 
force like a conductor, and hence the deflection of 
the needle. 

Another theory of singular interest was brought 
before the Swedish Academy of Science by Arrhenius 
in 1900. Itis really a cosmical speculation which 
received some experimental support when Lebedew, 
of Moscow, proved that the rays of light exert, 
in accordance with theory, a measurable pressure 
upon the surface which they illuminate. This 
mechanical pressure of light had long been believed 
in, and was first taught by Euler in order to explain 
the apparent repulsion of the tails of comets by 
the sun. Kepler had, in fact, assumed it already, 
as was only natural for an adherent of the 
emission theory of light. From the curvature 
of the tails of some comets, Bredichin had 
calculated that this repellent action should be, 
in the different cases, from two to eighteen 
times stronger than the force of gravity. Material 
particles, Arrhenius suggests, are thrown out by the 
sun ; if they are opaque to light and sufficiently 
fine—they may be coarser than some bacilli—the 
mechanical pressure of light would overcome the 
gravitational attraction, and they would travel out 
into space. They would be intercepted by the 
ee of planets, and surround and follow 
them like veils. In our atmosphere they would 
probably be arrested at an altitude of 200 kilo- 
metres, where the air is extremely rarefied. 
Arrhenius imagines the particles to be ionised ; 
the ultra-violet rays would discharge them and 
produce cathode rays. The aurore are, in his 
opinion, cathode phenomena. We do not see them 
under ordinary circumstances, as their glow is too 
weak. Cathode rays are deflected by magnetic 
lines.of force. They will hence not penetrate into 
the lower strata of the atmosphere except near 
the poles, where the direction of the earth mag- 
netic lines of force is nearly vertical. The maxima 
of auroral frequency, their connection with sun- 
spot periods, the glow of stellar nebulz, the zodiacal 
light, the - circumstance that the spectra of star 
nebulz show little more than the hydrogen lines, 
whilst we may suppose that they contain many of 
our elements, would all, in a certain way, fall in 
with this speculation. But H. Stassano (Comptes 
Rendus, 133, page 279) makes use of the same 
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statistics of auroral frequency for the purpose of 
establishing the terrestrial origin of aurorze. 

Thunderstorms—to return to our subject—de- 
velop in the United States, according to A. F. Sims, 
generally in the south-east of a vast low-pressure 
area, and spread out fan-like eastward, lagging be- 
hind the barometrical minimum ; only small storms 
are affected by the local topography, he thinks. 
Tommasina follows the course of far-distantthunder- 
storms with the aid of the electro-radiophones which 
he has rigged up in his laboratory on Lago Mag- 
giore. His copper antenne are 30 metres long, 
but he does not risk fixing them vertically, and he 
disconnects his whole apparatus when the storm is 
drawing near. Pockels has tried to estimate the 
current intensity of lightning strokes by testing 
basalts, whose occasionally .very strong magnetism 
is ascribed to lightning discharges. He arrives at 
fairly concordant results and current intensities 
ranging from 3000 to 11,000 amperes; and it is 
interesting to note that when he purposely placed 
bars of basalt close to lightning conductors, he found 
afterwards evidence of current intensities of the 
same order. Toepler has, ina similar way, attempted 
to ascertain the direction of the lightning stroke ; 
he examined ninety-two traces of lightning in the 
basalts south of Dresden, and concluded that in 
fifty-nine cases the lightning seemed to have tra- 
velled from the earth to the clouds, which is con- 
trary to the general opinion. From some destroyed 
telephone apparatus, Wurts also calculated a current 
intensity of several thousand amperes for the light- 
ning flash. 

Hiirdén saw lightning strike an electric furnace 
plant ; the phenomena bore the.character of an 
oscillatory discharge of high frequency. Lightning 
flashes have in recent years been photographed very 
often, and some controversy has arisen as to the 
cause of the dark flashes; but they can probably be 
explained on the hypotheses of A. Clayden : if the 
plate is afterwards exposed to diffused light or to a 
second flash, the first flash will appear dark. In 
Calcutta (Hlectrician, September 21 and 28, 1900) it 
has been noticed that the brightness of electric 
incandescence lamps increased for a while imme- 
diately after severe lightning flashes. Webb ob- 
served peculiar light phenomena during a night 
storm at Dover, discharges playing apparently be- 
tween the arc lamps and the earth, though the 
iron posts would have provided an easy path for 
the current. The American Electrician reported 
(vol. xii., page 345) a case of a 1200 horse-power 
engine being stopped by lightning in a mysterious 
way, while the electric plant for phase-currents of 
11,000 volts did not suffer. Sandy Hook Light- 
house was struck in 1900. One flash killed one 
man and ten boys who had taken shelter in a corru- 
gated-iron hut, near Chicago, in 1901 ; the worst 
case formerly known happened, according to Car- 
hart, during the Civil War, when eighteen soldiers 
were killedina tent. Another flash picked two boys 
out of a large party bathing in Buffalo; the two 
victims were 40 ft. apart, and none of the others were 
hurt. A. E. Kennelly obtained a photograph of a 
multiple flash of fourteen branches ; four simulta- 
neous flashes fell near Southampton in 1899 within 
a radius of 100 ft. (ENGINEERING, vol. Ixviii., 
page 173). A telephone clerk in Berlin was hurt 
by lightning, which had apparently travelled from 
Hamburg, with which she was just making connec- 
tion. A gas main was struck and set fire to near 
Frankfurt-on-the-Oder in 1899. Globe lightning 
has several times been observed, and has been 
imitated by Leduc and by Baljasni ; according to 
Toepler (Annalen der Physik, 2, page 623), the cur- 
rent intensity in globe lightning may vary to an 
extra ordinary degree—between 10,000 and a few 
amperes, 

An increase of damage done by lightning within 
the last decade seems generally to be accepted. 
The Lightning Research Committee of the Berlin 
Elektrotechnische Verein issued in 1900 two 
pamphlets on ‘‘ Danger from Lightning,” and pub- 
lished an extract of the rules in the Elektrotech- 
nische Zeitschrift, 1900, page 340; further papers 
appeared in 1901. It isacknowledged that we know 
of no absolute protection ; the idea of a protected 
area is entirelyabandoned—1.e., not even mentioned; 
high rods with sharp points are no longer thought 
essential. On the other hand, it is recommended 
to supply many conductors and rods, well inter- 
connected, and to have them examined from time 
to time. Most people are probably in favour of 
joining the conductors to the water and other 
mains, but the point is controversial. In this 





country the question has for some time been occupy- 
ing the attention of the Lightning Research Com- 
mittee, organised by the Royal Institute of British 
Architects and the Surveyors’ Institute. Mr. G. 
Northover is secretary of this very useful committee, 
which has succeeded in enlisting the services of 
over 200 observers, and has already collected a 
considerable amount of valuable information. 
Among the points to be answered are—whether 
rain was falling at the moment when the building 
was struck, or before, or afterwards ; distance of 
any metallic objects, flagstaffs, &c., from thé. con- 
ductor, if any ; state of conductor and earth con- 
nections, nature of soil, &c.; sketches, with scales, 
photographs, and, if possible, also specimens of 
damaged portions of the conductor are asked for. 
A report is to be drawn up by the end of next 
ear. 

The hail cannonades are quite a novelty, though 


firing to produce rain has long been resorted to, 


Heavy rainfalls, following or accompanying fierce 
artillery battles and explosions, may first have drawn 
attention to the possibility of coaxing rain clouds 
into discharging their water. Leonardo da Vinic 
(1452 to 1519) is credited with having brought 
hail down by discharging mortars at the clouds. 
But we have a properly authenticated initiation by 
Stiger, the Mayor of Windisch-Feistritz, in Styria, 
in 1896. Hail was so successfully kept from this 
sorely-afflicted hail district that the first Congress 
for Hail Defence was held at Casale, on the Po, in 
1899, and the third congress met at Lyons last 
year. The Paris Meteorological Congress also dis- 
cussed the question. In 1900, North Italy was 
said to possess 16,000 hail stations, and the 
original old mortars of Stiger had already been 
replaced by properly-mounted steel guns, with 
conical mouthpieces, from 2 to 4 metres in length, 
taking charges of } 1b. of black powder and less. 
When the vine-dressers of Beaujolais (near Micon 
and Lyons) took the matter up energetically, the 
French Government, like the Austrian, lent its 
support by supplying the powder at greatly reduced 
prices. The storms approach Beaujolais in a 
well-known track from the south-west. When 
thunder threatens, the guns furthest out are first 
discharged, and a brisk cannonade is kept up as 
rapidly as possible during the first minutes, though 
hail and lightning may descend, until the clouds 
disperse. The people there are convinced that 
the shooting transforms hail into snow, that pro- 
perly protected vineyards have not suffered, and 
that unprotected vines have suffered. ll that, 
however, is very uncertain, Plumandon (Revue 
Scientifique, 1902, page 174), of the Puy-de-Déme 
Observatory, has proved that thunderstorms with 
snowfall have not been very exceptional in that 
neighbourhood during the summer months, and are 
not excessively rare elsewhere. As regards the pro- 
tection, hail ravages are most erratic, even along 
old-established thunderstorm paths. The guns are 
arranged in various fashions, in long lines, or along 
the borders of a rectangle—e.g., at Denicée, where 
fifty-two guns have been placed 500 metres apart ; 
or in groups. -One grower of Beaujolais has alone 
340 guns in eighteen groups on his 25,000 acres of 
vineyards and fields. That means no small ex- 


pense. It might be advisable to try guns’ 
arranged in lines at right angles to the thunder- 
storm track. 


How are these guns to act ? Some people believe 
that it is the hot-air current which disturbs the 
clouds of under-cooled water or of supersaturated 
vapours ; others say, it is the mechanical concus- 
sions ; others, it is the vortex rings which issue 
from the mouth of the guns. These vortex rings 
are very curious. They have been studied parti- 
cularly by Pernter and Trabert, meteorologists, 
and by Gastine and Vermorel (Comptes Rendus, 
131, page 766), the last-mentioned of whom is a 
constructor of agricultural machinery and a great 
hail-shooter. Target screens, made up of wire- 
netting and paper, have been placed in the ba of 
the vortices; rings of paper are torn out, and some- 
times the wires are twisted peculiarly. When avortex 

asses a tree, it strips all the leaves off, but itis itself 
ikely to be deflected; when aim is taken at a distant 
house, the ring is deflected before it reaches the 
house. Lumiére Brothers have secured kinemato- 
graphs of such rings; Grandvoinnet has photo- 
graphed one, 10 ft. in diameter. For some distance 
the rings, which move with an initial velocity of about 
60 yards per second from a large gun, can easily be 
followed with the eyes; when they have disap- 
peared, they still continue to hiss. But it is not 


require inclusion.” 





believed that they really penetrate into the clouds ; 
Pernter, for instance, could not trace them further 
than 400 metres, whilst the thunder-clouds were 
at'an altitude of more than 800 metres, where he 
experimented. 

he advocate of hail-shooting, however, meets 
any..objection by the counter-question: Is the 
formation of hail understood ? te is not. But we 
should like to mention, in conclusion, a very pretty 
experiment which Czermak described in the Reports 
from the Vienna Academy (Sitzberichte, 109 IT a, 
1900), where many of the papers by Exner and 
Elster and Geitel have ap . Itis a modifica- 
tion of an old and ‘cciaddled emapaelioned of Plateau’s, 
who died at Ghent in 1883. Plateau brought a 
drop of oil in a mixture of water and alcohol, of 
the average density of the oil, stuck a wire through 
the oil, and made it spin. The oil sphere flattens 
out and finally leaves the wire, forming a ring 
which, when broken, again contracts to a sphere : 
something like a simile of the genesis of the planets, 
with their flattened poles ak the rings of Saturn, 
it was thought. Czermak treated a drop of water 
in a mixture of alcohol (density 0.886) and chloro- 
form (density 1.526) in the same way. When the 
resulting ellipscids of water were purposely broken, 
the globules would not reunite, until a stick of 
sealing-wax, electrified by rubbing, was brought 
near ; and, when the mixture was cooled down to 
—8 deg. Cent., it froze to lumps, resembling in 
structure the hail grains. 


LITERATURE, 


Motors and Motor-Driving. By Atrraep C. Harms- 
WORTH and other writers. The Badminton Library. 
London and Bombay: Longmans, Green, and Co. 1902. 
Crown 8vo. [Price 63. net. 

THE rapid advance which has been made during the 

oa few years in the perfection of the motor-car 
as made automobilism to-day an important factor 

in the social progress of the nation. Like its pre- 
decessor, the cycle, which first appeared in its 
perfect form as a luxury for the rich, but has now 
settled down into its proper sphere of usefulness 
as the ‘‘ poor man’s carriage” and a necessary for 
all classes, the motor-car is already being largely 
used in business and as a means of transport for the 
produce of trade, instead of being purely the sub- 
stitute for the ‘‘ carriage and pair ” of the wealthy 
classes. It is natural, therefore, that books dealing 
with this new conveyance should make their appear- 
ance, but we have to confess our surprise that 
such a work should appear as one of the well- 
known series of the Badminton Library of 
Sports and Pastimes. The editor of the present 
volume, Mr. Alfred E. T. Watson, seems himself 
to have considered some explanation necessary, for 
in his preface he says (referring to a remark in a 
previous volume, that if any new sport should spring 
up and take the public fancy, a volume would be 
written about it): ‘‘ Motoring—for the verb will 
have to be accepted and recognised—is such a 
sport, or if the description be not admitted on all 
hands, it is, at any rate, for reasons set forth in the 
following chapters, sufficiently near to sport to 
We shall see immediately the 
reasons given in the chapters of the book ; but let 
us say here that, however pleasant motoring may 
be to that small section of the population which 
can afford to indulge itself in this expensive luxury, 
we do not admit that it is a sport, and, indeed, to 
put forward such a claim for it is to delay the 
proper appreciation of its true functions. From 
some of the leading chapters, however, to which 
we shall refer immediately, it seems probable that 
the book is really intended for members of what is 
commonly called ‘‘ Society,” and to them motoring 
is still, to a large extent, only a fashionable 
pastime. 

The volume opens with a short chapter on the 
‘History of the Motor-Car,” by the Marquis de 
Chasseloup-Laubat. This chapter is well written 
and very readable. Beginning with the crude 
steam carriage of Cugnot, in 1769, the author traces 
the later developments up to the present time, and 
incidentally shows in a very interesting manner 
how, just at the time when English engineers were 
forging ahead in developing automobile locomotion 
on highways, Parliament in its wisdom made 
laws which effectively killed the new industry in this 
country. The greatest obstacle in the way of pro- 
gress, when the steam carriage was first made suc- 
cessful, was the exorbitant tulls imposed on horse- 
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the purchase of a motor-car ; and if any one of an 
envious nature should take up this book, we would 
advise him to skip Mr. Harmsworth’s description of 
his Serpollet travelling carriage. There are, how- 
ever, in the article some useful hints regarding 
hill-climbing tests before purchasing a motor, and 
diagrams of the gradients of some well-known hills 
near London are given. We note in passing that 
in referring to touring, Mr. Harmsworth speaks of 
‘‘averaging 20 miles an hour” in winter. We hope, 
for Mr. Harmsworth’s sake, that these perform- 
ances took place on the Continent ; otherwise, where 
were the police ? 

The chapter on ‘‘ Dress for Motoring,” by Lady 
Jeune and Baron de Zuylen de Nyevelt, does not 
call for comment, and with regard to Sir Henry 
Thompson’s chapter on ‘‘ Motor-Cars and Health,” 
we are ready to admit at once the exhilarating 
effect of a rapid rush through the air, and would 
only point.out that the author speaks only for those 
being driven, not for the driver. We question if 
there ig much *‘ rest” for that individual. 

Not until we have passed Sir David Salomons’ 
chapter on ‘‘ The Motor Stable and its Manage- 
ment,” which describes the proper, if expensive, 
equipment for that building, do we come to the 
really valuable portion of the book. Chapters VII. 
to XIV. are devoted to simple descriptions of the 
different types of the important parts in a motor- 
car, and by themselves would constitute a really 
useful hand-book for those wishing to understand 
motor engines, and especially useful for mechanics 
employed either in driving or in looking after 
motor-cars. Such persons are not concerned, how- 
ever, with the Society uses of the car ; and, on the 
other hand, Society, except in a few cases, leaves 
the engineering part of motoring to the mechanics, 
and it therefore appears to us that this book would. 
have been much more successful had the engineer- 
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ing port‘on of it been published alone as a popular 
hand-book. The present arrangem *nt will frighten 
away the very class that would derive most benefit 
from it. 

Mr. R. J. Mecredy, editor of the Motor News, 
writes a very able description of the petrol engine. 
Anyone with an elementary knowledge of me- 
chan‘cs will readily understand all that is written 
here ; and when he has read it, he should havea 
very sound grasp of the mechanism of the petrol 
engine. The cycle in the cylinder and the action 
of the induction and exhaust valves are first. ex- 
plained, then the types of carburetter and the 
systems of governing are passed in review. The 
other principal parts of the mechanism also receive 
brief notice, except the ignition process, which has 
a chapter to itself. This is written by Mc. J. 
Ernest Hutton, who treats in detail of tube 
ignition and electric ignition, specifying defects 
which may possibly appear in their working, and 
showing how to deal with them. With regard to 
electric ignition, it is obviously impossible in so 
small a compass to explain fully the electrical 
principles involved; but Mr. Hutton has, to 
some extent, allowed brevity to interfere with 
accuracy, for he has confuse] ‘‘ current” and 
‘* pressure” in his description of the induction coil. 
In other respects the chapter gives useful infor- 
mation, and motor drivers will, no doubt, benefit 
by the author’s hints on working the different types 
of ignition apparatus. 

There are few persons in the country be'ter 
qualified to speak on the “‘ Caprices of the Petrol 
Motor” than the Hon. ©. S. Rolls, and we natur- 
ally expect to find in his article an exhaustive list 
of the ‘‘complaints” from which that delicate 
mechanism is apt to suffer. In this we are not 
disappointed. Indeed, the list of possible causes 
of troubles (1) at starting and (2) on the road is so 
extensive that a novice might well take fright on 
reading it, and wonder whether it would not be 
safer to give up motoring at the outset rather than 
have s> many dangers and worries continually in 
prospect. Mr. Rolls, however, has been careful 
to point out that the list comprises possibilities as 
distinct from probabilities, and that it must be 
looked upon in the same light as one would con- 
sider a veterinary surgeon’s book on horses. ‘‘ Fore- 
warned is forearmed,” and with Mr. Rolls’ remarks 
in his pocket—or better, in his head—the auto- 
mobilist should be prepared for all emergencies on 
the road. 

The chapter on the ‘‘ Petrol Car” is in two por- 
tions, the first part dealing with ‘‘ transmission,” 
and written by Mr. Henry Sturmey, while the 
second treats of ‘‘ frames, suspension axles, wheels, 
steering gear, and brakes,” and is from the pen of 
Mr. W. Worby Beaumont. Mr. Sturmey is not 
only an experienced automobilist, but also an 
experienced writer on aut»mobilism, having started 
the Autocar in 1895 and edited it personally till 
1901, and he is therefore able to give a clear de- 
scription in simple language of the different driving 
gears employed for transmission of the power from 
the engine to the wheels. Mr. Worby Beaumont 
is the author of the most complete book yet pub- 
lished on the subject, and his contribution to this 
chapter is that of a man speaking from intimate 
knowledge. The beginner will learn from these 
p»ges the desiderata in the construction and dimen- 
sions of frames, axles and wheels, and will appre- 
ciate the importance of proper brakes, and the 
necessity for judicious use of them. 

A useful chapter on ‘‘ Tyres,” by Mr. C.' L 
Freeston, is followed by one on ‘‘ Steam Cars,” by 
Mr. H. Walter Staner, editor of the Autocar, one 
on ‘* Electric Cars,” by the editor of the Auto- 
Motor, and one on ‘‘Motor Cycles,” by the editor 
of the Motor-Car Journal. Each of these chapters 
is well-written, and contains much useful informa- 
tion. The descriptions in the explanation of the 
mechanism of the steam-car and of the electric car 
are especially good, when one remembers the limi- 
tations put upon the writers. The chapter on ‘‘The 
Electric Car” contains sound advice on charging 
accumulators, to which we have already referred. 

This completes what we have called the engi- 
neering portion of the book, and although there 
are seven more chapters, we propose to notice 
only one of them here, as the others have no 
special interest. Our exception is the article on 
** Roads,” in which Mr. St. Loe Strachey repro- 
duces portions of articles written by him in his 
own paper, the Spectatur. His remarks merit 
careful consideration, especially when he refers to 





the present process of encroachment on the roads 
by electric tramways or light railways. Excellent 
as_ these conveyances are, we have much sympathy 
with Mr. Strachey’s argument that the promoters 
should in all cases be required, as a condition of 
success with their applications, to agree to widen 
at their own charge the metalled surface of the 
roid by the width of the largest car to be put upon 
it. The general public have an interest here as 
well .as frontagers and local authorities, and the 
new importance given to the roads by the possibili- 
ties of automobilism renders it necessary that 
attempts to narrow the useful portion of them 
weet f be jealously watched. 

There are four appendices to the volume, of 
which the last—a glossary of terms used in auto- 
mobilism in English, French, and German—-should 
be useful to those who go touring on the Continent. 

From what we have said above, it will be seen 
that this book contains a great deal of very useful 
information, mingled with other matter which has 
no general or special interest. It is on this ‘‘ other 
matter” that reliance is placed as an excuse for 
including the work in the Badminton Library. It 
would have been much better to omit it altogether, 
to drop the sporting aspect (if any can be found), 
and to ublish the remainder as an elementary 
text-book on motors. 





Civil Engineering as Appli-d in Construction. By 
Leveson Franc's VERNON-Harcourt, M.A., M. Inst. 
C.E. London, New York, and Bombay: Longmans, 
Green, and Cv. 1902. [Price 14s, net.] 

Wuen we think of the full significance of the 

phrase ‘‘ civil engineering as applied in construc- 

tion,” we can easily see that a work on such a 

subject must be one of two things. We may either 

have a series of volumes, each dealing with one 
ered branch of the subject, and the whole 
orming a complete investigation of the science of 
construction ; or we may have the work limited to 
one volume, in which case we will not expect to 
find a complete investigation of any one branch, 
but rather a concise summary of the general prin- 
ciples involved, and, perhaps, illustrations of the 
applications of those principles by reference to 

different engineering structures. In considering a 

book of the latter description, it becomes the duty 

of the reviewer to notice, not so much the omis- 
sions of the authoras the choice he has made. Has 
he shown a wise discretion in making his choice ? 

Or has he obtained conciseness at the expense of 

logical sequence, or, perhaps, at the expense of 

accuracy? The present volume belongs to this 

class, in which we have a general rather than a 

special treatment of the whole subject; and we 

have to apply to it the questions just put. Before 
giving an answer, let us see what the book contains. 
Part I. treats of materials, preliminary works, 

foundations, and roads. This occupies only 100 

pages, and yet we have to deal with many wide 

and diverse subjects, as, ¢.g., the macadamising of 
roads, the construction of dams, the sinking of 
viers, and the stresses and strains on materials. 

art II. treats of railway, bridge, and tunnel engi- 
neering, and has greater space devoted to it than 
any other part. Ina series of chapters the diffe- 
rent types of bridges are considered, and their 
respective uses and advantages explained ; then 
the author passes to the construction of tunnels 
and viaducts, with a short chapter on metropolitan 
railways, serving to illustrate what has gone before. 

The remaining chapters of this part deal with the 


permanent way, light railways, mountain and cable’ 
railways, and tramways. Part III. deals with 


river and canal engineering; Part IV. with 
docks and maritime engineering; and Part V. 
with sanitary engineering. 

It is obvious that where so much ground is 
covered we cannot give a detailed description of 
the author’s treatment of each part, but we may 
take for illustration the subject of bridges in 
railway construction. Here he deals in suc- 
cession with arched, suspension, girder, continuous 

irder, and cantilever bridges, pointing out very 

riefly the general principles underlying their 
construction, describing different modifications in 
the form of each type, and illustrating their 
construction by reference to existing bridges, 
diagrams of which are shown. When all this has 
to be crowded into a very small space, we cannot 
expect to get more than a very general treatment 
of the subject. The theoretical considerations 
cannot be worked out for the reader, who must, 
for the most part, be content with statements of 





fact, and with somewhat scanty instruction under 
each particular heading. Thisis not the fault of the 
author ; it is a necessary consequence of the serious 
limitations imposed on anyone undertaking the 
task which he has undertaken. If we were inclined 
to criticise, we should say that the book might, 
perhaps, have been more useful to the student by 
including less, and giving fuller treatment to more 
important parts ; but accepting the author’s inter- 
pretation of the task imposed on him, we at onca 
admit that he has done it well. He has bestowed 
much labour upon it, and has gathered together 
much useful information regarding modern struc- 
tures, so that the skilled engineer, to whom this 
work would not appeal as a text-book, may never- 
theless find it useful for reference. There are 
copiousreferences in foot-notes to other publications, 
where fuller information may be obtained on the 
points under discussion. The reader for whom the 
book is, in our opinion, best suited is the young 
engineering student who is about to take up the 
serious and minute study of civil engineering. 
He will find it of interest to take a general run 
over the whole ground in the first instance, without 
dipping deeply into any part ; and for such purpose 
the present volume is well suited. The practical 
importance of theoretical considerations should then 
be more fully realised. 

For the most part the descriptions are clear, but 
the author at times shows a peculiar tendency to 
construct long, lumbering and confused sentences, 
which, annoy the reader and somewhat spoil the 
argument. Take, for example, the following sen- 
tence on page 150. 

‘*Though, however, the great progress effected 
in the design of bridges, under the stimulus of the 
increasing requirements of railway construction, 
and with the assistance of the greatly cheapened 
production of steel, together with the unsuitability 
of ordinary suspension bridges for railway traftic, 
and the important repairs of roadways and re- 
newals of cables found necessary in many of 
these bridges, have deprived suspension bridges 
of their former commanding position, so that the 
second railway bridge erected over the Niagara 
Rapids was a cantilever, the old Niagara Bridge 
has now been replaced by an arched bridge, and 
the great span of the Brooklyn Bridge has been 
exceeded by the cantilevers of the Forth Bridge, 
it would be a mistake to suppose that the con- 
struction of suspension bridges is a thing of the 

ast.” 
4 This is not an isolated instance, as similar illus- 
trations from the text could easily be given. From 
time to time the reader finds himself suddenly 
pulled up, and has to spend some time in unravel- 
ling the author’s sentences and subordinate clauses. 
This could readily have been avoided ; and we have 
a special right to expect precise and exact language 
in the writings of a scientific man. Overlooking 
this fault, we can congratulate the author on 
having succeeded in giving an interesting sketch 
of the principles of civil engineering as applied in 
construction. The illustrations in the text deserve 
a special word of praise, as they have been in all 
per carefully executed and satisfactorily repro- 

uced, 
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THE DUSSELDORF EXHIBITION. 
Tur ExnRuarpt Pavition. 


One of the most decorative pavilions in the 
Dusseldorf Exhibition is that of the Rheinische 
Metallwaaren und Maschinenfabrik (Ehrhardt), 
marked 42 on the official plan. It contains a very 
interesting display of the products manufactured 
by the different works owned by the company. 
The latter was formed in 1889, and the works and 
plant are the following : 

(a) The Diisseldorf Works, occupying 2100 men. 
The required power is given at these works by 
fifteen boilers, with a total heating surface of 
2300 square metres (24,757 rquare feet) ; sixteen 
steam engines, of 3000 horse-power total ; eight 
dynamos, one of which is a 500 horse-power 
machine. The machinery is driven by twenty- 
five electric motors. The works are lighted by 
electricity throughout. The press plant contains 
twenty hydraulic presses, three of which work up 
to a pressure of 800 tons ; and eight accumulators, 
two of which have a 7.5-metre (24 ft. 7 in.) travel, 
with plungers .305 metre (12 in.) imdiameter. The 
daily output averages 2800 field shrapnel and 1000 
15-centimetre (5.90 in.) projectiles, or a correspond- 
ing number of larger calibre projectiles, up to 
35 centimetres (13.77 in.) ; or, again, a correspond- 
ing number of gun-tubes M to 15 centimetres 
(5.90 in.) in calibre. Smaller projectiles and 
shrapnel, up to 6 centimetres (2.36in.), are manu- 
factured under mechanical presses. Hot and cold 
draw-benches are used for finishing all hollow pieces 
to size. Besides gun-tubes, projectiles and shrapnel, 
these works manufacture hollow axles, gas bottles, 
pipes, boiler tubes, brass and steel cartridge-cases, 
&e. 

(b) The Rath Works occupy 1000 men. The 
steam engines for working the plant have a total of 
4350 horse-power. These works are in communica- 
tion by rail with those at Diisseldorf, to which 
they supply the required Siemens-Martin and 
crucible steel (nickel, wolfram, chrome, and other 
special brands). The Siemens-Martin plant consists 
of three basic furnaces, each of 15 tons, and one 
10-ton acid furnace. The total annual output is 
about 50,000 tons. The crucible plant is used for 
the manufacture of steel for guns, rifle tubes, tools, 
&e. The nickel steel produced contains from 2 to 
30 per cent. nickel. . The forging presses are three 
in number, of 400, 900, .and1500 tons. The cranes 
can deal with rough forgingssipto 30 tons in weight. 
These works contain the tyre mills and plant for 
the manufacture of weldless wheel centres. There 
are also 14 steam hammers, to forge pieces up to 
5 tons, and a machine-tool plant, the capacity of 
which is 7200 mounted axles per year. e Rath 
Works have recently put down an installation for 
the manufacture of electric spiral-welded pipes, for 
steam, gas, air, water, &c. These are manufactured 
in diameters from .157 to .622 metre (6.18 in. 
to 24.48 in.), and in lengths up to 10 metres 
(32 ft. 9 in.). It is claimed that the Ehrhardt 
spiral-welded pipes can withstand a pressure of 
45 atmospheres (640 lb. per square inch), and that 


they are 25 per cent. lighter than cast-iron pipes | p 


of the same dimensions. The Rath Works contain 
also a steel foundry. 
(c) The Sommerda Works, in Thuringia. These 


are set apart for the manufacture of small cart- 
ridge-cases, fuses, firing-tubes, and small-arms. 

(d) The Ehrhardt proving-ground is in Hanover; 
it extends over 10 kilometres (6.2 miles) along the 
railway line from Celle to Uelzen. Its average 
width is .6 mile. 

(e) The press works and rolling mills at Diissel- 
dorf-Reisholz were put down in 1898, and are 
specially adapted for the manufacture of weldless 
tubes of the largest dimensions. The speciality of 
these works are : Boiler shells ; flat and corrugated 
boiler flues ; hydraulic press and accumulator cy- 
linders ; gun-tubes ; hollow shafts in long lengths, 
and so forth, all of which are seamless and 
pressed out of solid blocks. They manufacture 
also forgings of all kinds and of various dimen- 
sions, under steam hammers, and two 1500-ton 
and 900-ton presses. These works have their 
own Siemens-Martin furnaces. The boring and 
drawing of the large steel blocks is carried out 
under two heavy vertical and two double- 
acting horizontal hydraulic presses, which work 
under a pressure up to 300 atmospheres (1.9 ton 
per square inch). Water under pressure is supplied 
by two twin-pumps, the capacity of which is 3000 
litres (660 gallons) per minute, delivered to two 
powerful accumulators. The pieces with a large 
inside diameter, after boring and drawing, are rolled 
in two special transverse mills. The works contain 
also a well-equipped machine-tool shop, electrica!ly 
driven. 

(f) The Eisenach Works build gun-carriages, gun- 
limbers, electric and petroleum motor-cars, and 
bicycles. 

(g) The Heinrich Ehrhardt Works are in Zella, 
to the south of Kisenach ; these occupy 400 men ia 
the construction of light machine-tools used in the 
manufacture of small-arms. A testing machine 
constructed in these works is shown at the Diissel- 
dorf Exhibition. 

The company are connected also with the West- 
failisch-Anhaltische Sprengstoff Actien Gesellschaft, 
of Berlin, who supply them with all the required 
qualities of powder and explosives. 

Exhibits from all these works are shown in great 
array in the Diisseldorf Pavilion, special prominence 
having been given to artillery. 

The Ehrhardt Company, as is well known, start 
by obtaining a cylindrical hollow steel piece from 
a square block placed inside a cylindrical die, the 
Song which perforates the centre of the square 

lock having a section equal to that of the four 
segments between the sides of the square block 
and the inside wall of the cylindrical die. When 
the punch has been driven in the block, the latter 
therefore fills up the die completely. The steel 
blocks are hasten to a cherry-red heat for punch- 
ing. After the first punching operation has been 
carried out, the hollow piece obtained, and which 
has the shape of a deep steel cup, is driven 
through smaller dies to give it the required length 
and thickness. Thick pieces can be driven through 
three successive dies without reheating. When the 
thickness does not exceed 3.5 millimetres (.23 in.) 
the tubes are generally drawn cold on a draw-bench 
to finish them for size. 

The ingots for the manufacture of the Ehrhardt 
gun-tubes are first forged under a press and then 
punched in the same way. This, it is stated, gives 
the guns a high degree of resistance to internal 
pressures, and hardens the bore to such an extent 
that it is proof against the wearing effect of modern 
wders. 

The Ehrhardt Company show field, mountain, 
coast-defence, and small calibre naval guns; the 
field pieces are the more numerous. They supply 
three types of breech-closing devices: the hor 
zontal wedge breech block, the conical breech 
screw, and the Nordenfelt type of eccerttric 
breech piece. In the field guns, the recoil 
is checked by an hydraulic recoil cylinder, 
the gun being run out again by springs. 
During these actions the gun-carriage remains 
in position. The trail is generally formed of 
two weldless tubes made to slide one in the other; 
in the firing position the trail is extended in order 
to increase the stability of the piece. It is fitted at 
the end with a fixed or hinged spade. The gun, 
recoil cylinder, and running-out springs lie in a 
U-shaped cradle, the top flanges of which form the 
aths on which the gun slides during the firing 
operations. The other parts of the gun call for no 
special comment. Messrs. Ehrhardt state that their 
type of field gun lends itself specially well to the 





were formerly owned by Messrs. Von Dreyse, and 





One of their guns exhibited at Diisseldorf is pro- 
tected by a very large shield formed of nickel- 
chrome steel plates; the lower plate extends to 
about 6 in. above the ground when the gun is in the 
firing position ; the top plates are brought down to 
ferm the back of the axle seats when the gun-trail 
is hooked on the fore limber for the road. This 
shield, no doubt, affords a very adequate protection 
when new. It contains, however, a comparatively 
large number of hinges that join the various plates 
together, and these hinges appear to be the weak 
point of the system. It is to be feared that some 
of these hinges would fail to act should the shield 
plates be struck in their vicinity, or even by reason 
of the vibrations set up in the rolling trials over, 
say, 100 miles on all kinds of road. In such an 
eventuality, the special feature of the device—the 
protection of a large area—would disappear. The 
shield must add greatly to the noise made by the 
gun in travelling, and the Ehrhardt is nut a 
noiseless gun as it is, even without a shield. The 
latest pattern of horizontal wedge breech- block 
shown at Diisseldorf is very quick-acting, and 
forms a nice piece of mechanism. The rate of 
fire of the new field guns is stated to be 22 
aimed rounds a minute, The fore Jimbers and 
ammunition wagons are substantially built up of 
steel plates and pressed steel pieces; they have 
a very neat appearance. The fore limber carries 
36 to 40 rounds of ammunition, and the ammuni- 
tion wagon 96 to 112. ; 
The following figures apply to the Ehrhardt 75- 

millimetre (2.95 in.) 31-calibre 1902 field gun : 

Weight of gun comple 

with onal pat aa as 
Weight of carriage, with- 
out gun, but with run 


360 kg. ( 793 1b.) 


ning-out sprin pai 649 ,, (L411 ,, 
Total ‘weight of gun an iia te 

carriage, complete... PA ” 
Weight of fore limber 

a nied aa as 434 ,, ( 956,, ) 
Weight of the 36 rounds 

carried ... pe Naa 28t ,, ( 619,,, ) 
Total weight of fore lim- 

ber AE 715 ,,. (1575 ,, ) 


It has been stated that the other German and 
some French artillery works had copied the Ehr- 
hardt devices of gun construction, and are now 
following that company’s lead. This appears to us 
most unlikely; we had always had an idea that 
the contrary was the case. The Ehrhardt Com- 
pany is most enterprising, as everyone knows, and 
the fact that they have become serious competitors 
in gun construction in so short a time is a good 
proof of their energy. Every new device to 
improve the action of guns costs a consider- 
able amount of time and involves a large expen- 
diture ; such new devices and improvements form 
a powerful asset in the hands of a company, and 
the very progressive spirit of Messrs. Ehrhardt, 
under the protection of the stringent German patent 
laws, as regards their alleged German competitors, 
would have led them to sue the other firms for 
infringement. We are not aware that they have 
done anything of the kind ; but we are, of course, 
open to correction. 

The German works do not build field guns on the 
hydro pneumatic recoil system; recuperation in 
the case of their guns is carried out throughout 
by sets of springs. Not building on the former 
system, they naturally deprecate its use, though it 
gives most excellent results in practice. In the 
opinion of many eminent artillerists, the hydro- 
pneumatic recoil system is much to be preferred to 
= with spring return; the making good of any 
eakage in the air recuperator, when the leakage 
occurs, is a simpler matter than the inflating of a 
bicycle tyre, and presumably an equal delay must 
take place every time a spring breaks, or the sets 
of springs get out of order, in the other system. 
For our part, we have never understood why artil- 
lery officers complacently allow a broken recoil 
spring to be replaced by a fresh one, while object- 
ing to renew an air spring by a few strokes of a 
hand-pump in an air recuperator. 





Trans-SipertaAN Rattway.—Freight traffic on the 
Trant-Siberian Railway is growing steadily and rapidly. 
The increase in 1899 over 1898 was 95.96 cent,, and in 
1909 over 1899, 115.63 per cent. The quantity of butter 
which has paszed over the great line exbra- 
ordinary, having been as much as 38,435,904 lb. in 1900. 


In 1901 the total advanced to no less than 72,000,000 Ib. ; 
and daring the latter part of the summer the < 
ment was obliged to despatch several special trains ior 





fitting of a shield for the protection of the gunners. 





the movement of the 


product, 
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THE: TWIN-SCREW STEAMERS “WINIFRED” AND “SYBIL.” 
CONSTRUCTED BY MESSRS. BOW, McLACHLAN, & CO., LTD., THISTLE WORKS, PAISLEY ; FROM THE DESIGNS OF SIR E. J. REED, K.C.B. 








WE illustrate on this page, and on pages 8(4 and 
805, a pair of sister-boats, Winifred and Sybil, 
built to the designs of Sir E. J. Reed, K C.B., 
M.P., Naval Architect to the Crown Agents for 
the Colonies, for the Uganda Railway, by Messrs 
Bow, McLachlan, and Co., Thistle Works, Paisley. 
Theee steamers are intended to ply on the Lake 
cf Victoria, and will have therefore to be taken 
over the railway from Mombassa up to the lake. As 
they measure 175 ft. between perpendiculars by 29 ft. 
breadth by 9 ft. 6 in. depth, some scheming was neces- 
sary in getting out the designs to make their transport 
in this way possible. The vessels are built of Siemens- 
Martin mild steel, and in scantlings and equipment are 
equal to Lloyd’s 100 A 1 class and Board of Trade re- 
quirements for carrying paseengers. As shown on Fig. 4, 
page 805, they are of the shade-deck type, and have 


complete main deck, full poop for accommodation of / 


first-class passengers, and top-gallantforecastlefor.crew. 
The space between poop and forecastle is covered in by a 
continuous shelter dock (Fig .1, page 804), part of which 
forms the bridge deck, and under which accommoda- 
tion for officets and engineers is provided, as shown in 
Fig. 2. The captain’s state-room and the ‘steering- 
house are placed on the bridge deck, the conning bridge 
(Fig. 3) being above, and from beth positions the steam 
steering gear, which is placed amidships, can be con- 
trolled. A‘set of hand-screw year for — the 
vessel is also placed right aft. A combined hand and 
steam windlass is fitted forward for the efficient work- 
ing of the anchors, which are of the stockless pattern. 
The vessels are schooner-rigged, with two pole masts, 
each fitted with the necessary rigging for sails and 
cargo derricks, a powerful steam winch being fitted on 
the shade-deck at each mast for the rapid handling of 
cargo. Fore and after peaks are provided as water- 
ballast tanks for trimming purposes, the pumping 


arrangements throughout the vessels being of the most | 
complete description. An interior view showing the | 


framing is given in Fig. 6. Besides having a com- 
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plete equipment of white-metal candle lamps, the; hold and tunnel aresupplied with electric light. There 
vessels are fitted with a very elaborate electric instal-| are also cargo clusters for each hold, and an Admiralty 
lation. All the state-rooms, captain’s, officers’, engi- | pattern searchlight, with 16-in. projector and travers- 
neers’, and crew accommodation, engine-room stoke _ ing rail, is fitted on the conning bridge. A very perfect 
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POLYPHASE MACHINERY. 
(For Description, see Page 810.) 
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system of ventilation is provided by means cf large 
cowls, the air supply being circulated by electric fans 
placed in convenient positions. In order to obtain as 
much air and light as possible, the saloons and state- 
rooms ate provided with large square hinged ports, 
fitted with inside sliding shutters. The saloons and 
state-rooms are finished in teak with oak panels, the 
seats and cushions in n hair cloth. 

The machinery fitted in these steamers (illustrated on 
the opposite page) consists of a set of twin-screw triple- 
expansion surface condensing engines, with two marine 
return - tube boilers, and a marine return-tube donkey 
boiler, the whole of the machinery being constructed to 
comply with Admiralty standard of tests. The engines 
are of a light yet strong design; the high-pressure, | with a common stroke of 16in. The high-pressure and | slide valve. The cylinders are bolted ther and 
intermediate-pressure, and low-pressure cylinders are | intermediate-pressure cylinders are fitted with piston | supported by wrought-steel columns carried up from 
Ofin., 154 in., and 25 in. in diameter respectively, | valves, the low-pressure having a double-ported Trick | the eole-plate ; the crosshead guides are of cast iron, 
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bolted to the cylinders at the top end and to steel bars 
running across each of the back columns. Thesole-plate 
is fitted with bearings of gun-metal lined with white 
metal ; the crankshaft is of the built-up type, and on 
the aft coupling there is fitted a worm and worm-wheel 
hand-turning gear. The air-pump and the main feed and 
bilge pumps are of gun-metal, bolted to the sole-plate at 
the back of the engine, and are worked by levers and 
links from the intermediate-pressure engine crosshead. 
The valve gear is of the usual link-motion type, and is 
reversed by hand-wheel, worm, and toothed quadrant. 
Each engine is complete in itself ; there are two conden- 
sers and centrifugal circulating pumps, with engines 
fitted separate from the main engines, one on the port 
and one on the starboard side, The condensers are of 
copper, with rolled brass tube-plates fitted with brass 
tubes and screwed ferrules. The centrifugal pump has 
a cast-iron casing and a gun-metal impeller, whilst the 
engine is of the vertical type. 

n the engine-room bulkhead are bolted the feed, 
fire, and bilge pumps, which are all of the duplex 
type. The fire-pumpcan beemployed as an auxiliary air- 
pump when using the condenser in port with any of the 
auxi ~! engines working. In addition to the bilge 
pam, there are also fitted four Madan’s Admiralty pat- 
tern bilge ejectors, each of a capacity of 30 tons per hour. 

The plant for the supply of electric current, which 
is of the builders’ make, is fitted on the starboard 
side of the engine-room, and consists of a two pole 
compound wound dynamo, with an output of 9 kilo- 
watts at 100 volts, driven direct by a single-cylinder 
semi-enclosed high-speed engine, the whole being car- 
ried on one bedplate. 

The shafting, of forged eteel, is carried on cast-iron 
bearing blocks, lined with white metal; the thrust blocks 
are fitted in the engine-room, the shoes being lined with 
white metal. An efficient water service is fitted to the 
main engine and shaft bearings. The stern tubes are of 
cast-iron, fitted with gun-metal liners, bushes, and lig- 
num vite strips. The propellers are 5 ft. 10 in. in dia- 
meter, and are of the built-up type, having four bronze 
blades bolted to a cast-iron boss. The shafting from both 
engines is carried through one common tunnel; ‘* A” 
brackets are fitted to the ship at the stern to support 
the propellers and tail-shafts (eee Fig. 5, page 805). 

The two main boilers are of the usual marine 
retura-tube type, and are built to Lloyd’s rules for a 
working pressure of 160 1b. per square inch. They 
are each 10 ft. in diameter by 9 ft. 6 in. long, and are 
fitted with two Fox’s patent corrugated furnaces, each 
3ft. lin. inside diameter. The heating surface and 
a area are of proportions suitable for burning wood 

uel. The donkey boiler is fitted forward of the main 
boilers, and is of the marine return-tube type, built 
to Lioyd’s requirements and suitable for a working 
pressure of 160 1b. per squareinch. It is 6ft. 9 in. 
in diameter by 6 ft. 6 in. long, and is fitted with one 
plain furnace 3 ft. in diameter. In the stokehold 
there is an auxiliary feed donkey pump of the duplex 
type, which draws from the sea and feed tank and dis- 
charges to the main and donkey boilers. The main 
boilers have one common smokebox, on top of which 
is placed the funnel, whilst the donkey boiler has a 
separate smokebox, the funnel being led into and up 
the inside of the main funnel. The stop-valves, inlet 
valves, discharge valves, discharge chest, and suction 
chests are all of cast iron with gun-metal fittings. The 
cocks are of gun-metal, and all the pipes are of copper, 
with the exception of the bilga pipes, which are of 
galvanised wrought iron. Ash-hoists are fitted in the 
stokehold for raising ashes by hand to the main deck. 
Chadburn’s repeating telegraphs are p!aced between the 
bridge and the engine-room, and between the engine- 
room and the stokehold; but a system of voice-pipes 
is also fitted. : 

The vessels have been erected complete in the 
builders’ yard, side by side ; a steam derrick crane, 
working on lines of rails between the two hulls, lifting 
every weight, with the exception of the boilers. Both 
engines and boilers were put on board, all connections 
completed, and a steam trial made of the entire 
machinery, main and auxiliary, after which the vessels 
were taken to pieces and shipped to Africa. The boats 
will draw 6 ft. in fresh water, and have a speed of about 
10knots. The work was carried out uoder the supervi- 
sion of Mr. Francis F. Hill, of Sir Edward Reed’s staff. 








SOME NOTES ON POLYPHASE 
MACHINERY.* 
By A. C Eporatt. 
(Continued from page 764.) 
CONSTRUCTION OF THE ARMATURE. 

Tue mechanical construction of the armatures of large 

poly hase generators of the flywheel type turns very 

argely upon the question of rigidivy, and the attainment 
of this at a minimum cost is by no means such a simple 
matter as soos at first sight. 

Even with slow-speed direct-current generators of large 
size, considerable attention has to be paid to the stiffoess 
of the stationary part, and it is for this reason that most 

* Paper read before the Manchester Section of the In- 
stitution of Electrical Engineers. 


direct-current generators of 2000 to 3000 kilowatts are 
built with cast-iron field yokes; otherwise this material 
would certainly not be employed, on account of magnetic 
reasons, and of considerations connected with the cost of 
manufacturing, transport, erection, &c. Naturally the case 
of the stationary armatures of large slow-s polyphase 
generators is much more difficult; as already pointed out, 
the fly wheel type of — must of necessity be of large 
diameter in order that the necessary flywheel effect may 
be attained with minimum weight—it is essentially a 
machine of small width and large diameter. The arma- 
ture, consisting of a cast-iron casing in which is assembled 
a large weight of laminated iron, is notin the most favour- 
able condition for withstanding change of shape. Thus 
the complete armature is a built-up structure subjected 
to stresses due to its own very considerable weight, to 
the magnetic pull, to the expansion and contraction 
caused by the changes of temperature of the core, and 
to the changing magnetic flux in the core. And yet 
perfect rigidity is a necessity in order to insure security 
of working and freedom from vibration and noise. Clearly, 
in order that the air-gap length may be limited to an 
amount which will not interfere with the efficiency of the 
generator (on account of the excitation losses) the most 
careful design and workmanship are required. An air 
gap of # in. ina diameter of 25 fb. (4000 kilowatt 50-cycle 
generator), worked at a flux density of 58,000 lines per 
square inch, does not leave much margin for indifferent 
design or execution. As a matter of fact, the air-gap 
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length (distance from iron to iron) in auch generators is 
evaluated principally from this point of view—that is to 
say, from mechanical considerations. : 

‘The mere addition of weight to the armature casing 
does not necessarily mean rigidity, on account of the in- 
crease in the stresses on the structure due to such addi- 
tional weight ; the necessary stiffness musp rather be 
attained by careful design, aided by special arrangements. 
Remembering also how greatly the magnetic pull on the 
armature increases with a decrease of distance, it is clear 
that it is of great importance to keep the air gap of uni- 
form length all round the armature ; this means that the 
air gap must be capable of being adjusted in all direc- 
tions, when the generator is first erected, and preferably 
afterwards as well, su that the diminution in the air-gap 
length at the lower part of the armature, due to the wear 
of the bearings, may be compensated for if desired. There- 
fore the special arrangements above mentioned for stiffen- 
ing the armature mus} also include provision for adjusting 
it in every direction in order to attain this object. 

There are two principal methods used in the best 
ay of to-day, which may now be briefly described. 

be first method is well illustrated in Figs. 6 and 7 on 
the two-page plate of our issue of June 6, and needs but 
little comment. The lower half of the casing is supported 

adjustable screws all round it, so that the sagging of 

the lower half of the armature can be entirely prevented 
on account of most of the weight being taken on these 
screws. If the weight was not taken up in this way, the 
entire weight of the lower half of the armature would fall 
upon the feat standing on the sole-plates, and it would 
impossible in a large machine to prevent such sagging ; the 
lower casing would be, for the most +, under tension 
under these circumstances, while, on the other hand, with 
the weight falling npon the foundation, the material is 
not subjected to appreciable stress. 

With this method, the adjustment of the air gap is 
readily made at any time; the magnet wheel being in 





position, the lower half of the casing is first erected on 
the sole plates and then the air gaps at the sides are made 








— to one another with the aid of the horizontal sole- 
plate screws seen on each side of the generator. The 
upper part of the armature is now put on and bolted up, 
and then the whole armature is adjusted for equality of 
the air gaps at the top and bottom by means of the 
vertical sole-plate screws. The three sets of supporting 
screws in the pit are next screwed out until the weight of 
the lower part of the armature is taken by them, after 
which the air gap is once more checked all round, and a 
final fine adjustment of the screws is made if required. 

In both portions of such an armature the maximum 
stress on the casing occurs at an angle of about 45 deg. to 
the horizontal ; on account of this the upper part must 
have its greatest rigidity at these positions, but for the 
lower part this is unnecessary, on account of the casing 
being relieved of its strees by the screws. 

The above method of arranging the armature makes a 
sound enpneeren 228, leaving nothing to be desired ; it 
has been used with the best results on a great number of 
machines of all sizes. The second method of armature 
construction referred to above is indicated in skeleton in 
Fig. 22, on page 809; ib originated with Messrs. Brown, 
Boveri, and Co, and has been used by them since 1893 
with great success. In recent years several other firms 
have adopted it, or modifications of it, one of which will 
be_ mentioned later. : 

The method consists in carrying the armature ring on 
cast-iron spider frames, which are supported by trunnion 
rings cast on the mainjbearings ; this special construction 
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not only allows a very light armature casing to be used, as 
it is stiffened by the arms in a most ample manner equally 
1 round, but it possesses other advantages. By re- 
moving a few bolts, the whole armature can be barred 
round on its centre, thus bringing ‘the lower half out of 
the pit for ee or repairs, and, again, a bed-plate 
or sole-plate for carrying the armature is unnecessary ; 
farther, the armature bore, when the plant is first installed 
(new bearings), is absolutely concentric with the magnet 
wheel, and, of course, quite independent of the experience 
of the erector, as he cannot go wrong. The same excel- 
lent principle, somewhat modified, is employed in the 
armature construction of the external revolving field type 
of generator built by the same firm, which has already 
been described and illustrated in Figs. 1 and 2 on the two- 
page plate of our issue of June 6. “4 
he disadvantages of the arrangement are trifling : 
should an armature coil situated immediately behind an 
arm of:the spider-frame burn out, it is somewhat difficult 
to get at it in order to re-wind it; and also the machine 
is difficult to take down, should this ever be necessary. 
To these two small disadvantages might be added a third 
—namely, that ib is not possible to adjust the air gap to 
allow for wear on the bearings ; but seeing that this wear 
is so small in such plants, and as the armature is amply 
rigid enough to stand any extra strain that might arise 
owing to the gap at the bottom being a trifle smaller 
than that at the top, the point is of small importance. 
An indifferent copy of the Brown construction is shown 


in skeleton in Fig. 23, page 809 ; it consists in substituting 


be | radial tie-rods for the cast-iron spider frames. It is a poor 


design, on account of the unmechanical nature and un- 
plesting appearance of the whole construction, and also 
use the tie-rods are subjected to vibrations communi- 
cated from the armature proper. It is, moreover, very 
doubtful whether the air gaps could be got properly right 
in generators constructed in this manner. : 
Another method of armature construction, which, how- 
ever, is more or less in an experimental stage, is sketched 





in Figs. 24 and 25, pege 809; in this design the arma-' 
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ture core is braced by means of adjustable tie-rods 
arranged round the armature in either of the two ways 
shown. can be sean, the core has no casing; it is 
built up in the shops between stout steel end-plates and 
hored out; after erection, the tie-rods are adjusted. until 
the bore is concentric with the magnet wheel, The con- 
struction represents an attempt to reduce the weight of 
idle material in the armature to zero, and also to stan- 
dardise large machines, because, as the armature casing 
does not exist, machines of varying output can be made 
by altering the width of the core. A generator con- 
structed on these lines becomes exceedingly light and also 
cheap, and (because of the absence of the heavy armature 
castings) can be quickly manufactured. But in the 
autho.’s opinion machines constructed on such lines 
afford an instance of theory pushed too far, for the con- 
struction, looked at from the standpoint of gocd mecha- 
nical engineering, is by no means above criticism. As 
the theory underlying the construction of such braced 
armatures ie, however, of considerable interest, and appa- 
rently sound, it is, perhaps, worth while to point out 
very briefly the most important disadvantages of the 
arrangement. 

The principal objection to be made, which is based 
upon the experience gained during recent years by the 
leading constructors of large polyphase generators, is that 
such a machine is bourd to suffer from vibration. On 
account of the (already enumerated) stresses to which 
large polyphase generators of the flywheel type are sub- 
jected, a machine which has a definite inherent rigidity is 
certainly to be preferred to one made of a light bridge- 
work structure, such as a braced armature generator. 
The latter has no stiffness laterally, and is sure to 
vibrate sooner or later, especially when a really large 
machine is in question. If, for instance, owing to a 
slight inaccuracy in the adjustment of the tie-rods, or to 
any other cause, such as temperature changes, the air 
gap is a little smaller on one side than the other, a very 
large one-sided stress is produced, which, on account of 
the elastic nature of the whole construction, means vibra- 
tion and noise. It is evident therefore that such braced 
armatures necessitate exceedingly accurate adjustment 
of parts, which must, moreover, be done when the machine 
is in position, the result being that the skill and relia- 
bility of the erector have to be entirely relied on, which 
is always undesirable. On the other hand, even if the 
air gap was practically right all round, such a construc- 
tion is very liable to be disturbed by resonance effects due 
to the combined vibrations. 

The saving on the first ccst of a generator having a 
braced armature is nob so much as would appear at first 
sight. In the first B rs a well-constructed generator, 
arrapged on standard lines with a proper cast-iron casing 
for the armature core, has not a great deal of idle material 
about it, in proportion to the total weight of the machine. 
Thus, for instance, a three-phase generator of standard 
construction (compare Figs. 3, 4, and 5, on the two- 
page plate with our issue of the 6:h inst , and the data 
given on page 812) rated at 4000 kilowatts, 75 revolutions, 
6500 volts, and 50 cycles, and having a flywheel effec» 


(5™ V2?) of 10,700 foot-tons (cyclic irregularity when 


driven by a well-designed three-crank compound engine 
about 1 in 300) weighs about 190 tons without shaft, -bear- 
ings, or exciter. Of this weight, about 32 tons is re- 
quired for the cast-iron armature casing ; the remainder 
must be reckoned as useful weight, as it is required for 
elec'rical and magnetic purposes, and to produce the 7. 
wheel effect necessary for the engine builder. The weight 
of idle material is thus only about 17 per cent. of the 
total weight of the generator, which is quite a representa- 
tive figure for large generators, where the value is gene- 
rally be tween 15 and 20 ;ercent. Bearing in mind that the 
armature casing consists simply of cast iron, requiring 
less machining and being cheaper to make than the tie-rods 
and other appendages required for braced armature gene- 
ratora, it is clear that the total saving on the first cost of 
the latter (after allowing for carriage, &c.) is inconsiderable. 

It is a mistake to suppose that the cast-iron casing of 
standard generators impairs the ventilation of the arma- 
ture core and windings; for, as a matter of fact, the con- 
trary is the case, provided this casing is well designed. 
Under these circumstances there will be a free and con- 
tinuous circulation of cool air round and through the core 
and windings, and the effective radiating surface of the 
core is inc by the presence of casing, so that the 
ventilation is always more than sufficient for the most 
stringent requirements. The armature without casing, 
therefore, cffers no advantage in this respect. 

The unmechanical and light appearance presented by 
braced armature generators is not improved by the sheet- 
iron guards used for protecting the winding of the arma- 
ture. As the core of the latter is quite open, the ends 
of the high-pressure coils are wholly exposed at the sides 
of the armature, and are consequently dangerous and 
unprotected. In order to avoid this, it is ne to 
resort to protecting-shields, which must be of sheet-iron 
if the design is to be consistent in omitting idle weight 
from the armature. 

The disadvantages of the braced armature type of 
generator, enumerated above, will probably prevent its 
adoption in this country, where sound mechanical engi- 
neering is considered fund with right) to be the first 
requirement for all electrical machines. The question 
has been admirably summed up by Mr. C. E. L. Brown, 
who considers (in a recent communication to the author 
on the subject) that ‘‘the purpose of a cast-iron frame is 
not only to hold the core and to stiffen it, but also to 
centre it properly, to deaden the vibrations, to protect 
the windings during transport, erection, and also when in 
regular service, and, lastly, to give the armature an attrac- 
tive external appearance, so that it does not look like the 
works of.a watch taken out of the case.” 


The question of the armature core of standard gene- 

rators can next be considered. Apart from such considera- 
tions as the shapeand number of the slots, the slot insula- 
tion, &c., one or two points connected with the general 
arrangement of the core may be noted. The insulation 
of the individual stampings from one another is always 
effected in modern machines by means of thin paper 
pasted on the iron sheets previous to stamping: tissue 
paper made from wood pulp is to be preferred for this 
pur; as it can be subjected to great heat and pressure 
without charring. With modern methods* of pasting the 
paper on the iron sheeting, the space loss, due to the 
paper, is not more than 10 per cent. Ib is also unneces- 
sary as a rule to touch the slots with a tool after the core 
has been put together, as the slots line up quite truly 
without this, and are pen ready to receive the 
tubes or troughs of insulating material. 
_ When assembling the stampings in the armature case, it 
is necessary to prevent the core from bulging, and to 
centre it properly; for this reason suitable provision 
should be made in the case for insuring this. Referring 
to the design shown in Figs. 3, 4, and 5 (see issue of June 6), 
it will be seen that dove-tail shaped pieces are provided 
in the casing, which fib into corresponding grooves in 
the outer Fong weve of the core, and thus the correct 
position of the latter is assured. A similar arrangement 
is used in the large generator shown in Figs. 6 and 7 
on the two-page plate with the issue of June 6, the 
complete armature details of which are given in Figs. 12 
to 15, page 760 ante. 

The armature cores of large generators should always 
be bored out _in the position they have to be ultimately 
erected in. If, for instance, a large armature is bored 
when in a horizontal position, no matter how stiffly it 
may be constructed, it will become considerably distorted 
when placed vertically in the fie for it is then acted on 
by its own weight. It would generally be possible to 
correct the distortion and to adjust the air gaps to 
equality all round, owing to the special arrangements 

rovided with such large machines, which have already 

n referred to, but (just as in other classes of large engi- 
neering work) it is — preferable to machine the parts 
in the position they will have to be placed in afterwards. 

With regard to the slots in the armature core, both the 
shape and number (per pole per phase) of these depend on 
the duty of the generator and the views of the individual 
designer. Without discussing these points in detail, it 
may be pointed out that the great disadvantage of pure 
hole windings is that the coils have to be hand-wound, 
and, in the author’s opinion, for this reason alone, such 
windings will be comparatively rarely used in the future. 
The modern tendency in this country is to use either bar 
windings or former-wound coils, depending upon the size 
of the generator and the nature of the work it has to do. 
The practical advantages of such windings, both from 
the manofacturer’s and user’s point of view, are so con- 
siderable that the disadvantages appear small in compari- 
son. Both former-wound coils and bar windings (the bars 
of which have been previously bent to shape upon formers) 
necessitate the use of open slots. The use of the former 
places a practical limit on the number of slots per pole 
per phase that can profitably be employed, while the use 
of bar windings enables this number to fixed from con- 
siderations of the electrical and magnetic design of the 
machine. Generally speaking, the more the winding is 
distributed the better ; the limit to the number of slots is 
given by the design of the field system, and considerations 
of slot insulation with reference to the working pressure. 

When former-wound armature coils are used, it is 
unusual to employ more than two slots per pole per phase 
for their reception. Naturally, one larger slot per pole 
per phase would be mechanically preferable, and also 
cheaper, but the distribution of the winding in such large 
slots in this way is not advisable. For, apart from the 
variations in the flux and greater armature leakage and 
noise that would thereby result, an electromotive force 
wave with a pronounced third harmonic would result. In 
large plants every effort should be made to get rid of 
these higher harmonics by careful designing, for they are 
objectionable in sev: ways; for instance, they cause 
increased losses and tbtow additional stresses on the 
insulation of the system, and may cause large rises of 
pressure over it. If there is one fact connected with 
alternate-current working that experience has more firmly 
established than any other, it is that for all conditions of 
working and for all classes of work a sinusoidal electro- 
motive force wave is the best. 

With bar windings such a wave shape is — ob- 
tained, as the armature winding can be well distributed 
in many (relatively small) slots per pole per phase; of 
course, in addition, the ratio of effective pole-shoe width 
to the pole pitch must have the correct value (about 2: 3), 
while the pole shoes themselves must be correctly shaped. 
Again, the alteration of the wave shape from no load to 
full load will ba less with a well distributed bar winding 
than is the case with former-wound coils distributed in 
one or two slots per pole per phase. 

The use of hand-wound armature coils does not repre- 
sent the best modern practice, insomuch as such coils cost 
relatively too much to wind, and present the great disad- 
vantage that, should a coil have to be replaced, it has to 
be cut out and the new one wound in (often under difficult 
circumstances) by hand ; that is to say, a stock of spare 
coils cannot be carried for use in cases of breakdown, but 
an armature winder has to be sent for, which results in 
great delay and expanse to the user of the plant. More- 
over, with the larger generators having the armature in 
two or more parts, the coils crossing the division lines 
have to be wound in on site, and afterwards, should it 


* This is nowadays done by a special machine, which 
enables about 6000 fb. of sheeting 44 ft. wide to 
covered in the most effective manner in a day of 10 hours 








by two men. 


ever be necessary to take down the machine in question, 
these same coils have. to be removed first, and afterwards 
again replaced by hand. The only way to get over this 
difficulty with hand-wound coils is to arrange the arma- 
ture core in sections, so that the section containing the 
defective coil can be completely removed and replaced by 
@ new section containing new coils. Such a construction 
of armature core is clearly inadmissible for large gene- 
rators, and is objectionable even when used for quite small 
machines. For. there will be a considerable number of 
radial butted joints in the core; the latter, instead of 
being built up with over-lapping stampings (the joints in 
one layer being covered by the stampings of the next) will 
be formed of a number of complete segments held together 
by special arrangements in the armature casing. hus 
the latter will become heavier and more expensive, while 
at the same time increased vibration and noise is bound 
to result, as well as an increased reluctance of the magnetic 
circuit and extra leakage paths for the armature ampere 
turns to acbupon. Again, with three-phase generators, 
in order that the full benefit of this arrangement can be 
obtained, it is n to abandon the most favourable 
form of armature winding—this latter has to be e 
outin three, instead of two planes—as otherwise the coils 
crossing the radial division lines in the core would have to 
be removed before the corresponding segments could be 
taken out. 

For these reasons former-wound coils or bar windings 
are far preferable. At the eame time it is clear that the 
latter can only be employed with the best results in very 
large (high-pressure) generators, or in low-pressure gene- 
rators. For other machines, therefore, it is generally 
necessary to employ former-wound coils, place in two 
slots per hole per phase whenever possible. Naturally 
such coils will consist of bars when the current to 
handled is large and when more than two conductors per 
slot are required. Thus, for instance, the windings of 
the 3500 kilowatt generator illustrated in Fig. 3 on the 
two-page plate in our issue of June 6, which consists 
of 10 bars per slot, are former-wound ; a complete coil 
consists in this case of two rectangular micanite tubes 
containing five conductors in series, each conductor con- 
sisting of two bars in parallel, the bars being suitably 
bent at the ends. A 

While it is, of course, permissible to arrange the con- 
ductors forming a single coil in two or more parallel cir- 
cuits as above, it is nob good practice to make use of 
parallel windings for the armature as a whole; thus, for 
instance, considering one phase, this must not consist of 
two sets of coils in parallel, for the sets of coils in parallel 
would not be equally loaded, and internal currents would 
circulate in them. Again, mesh connections are not advis- 
able for the armatures of three-phase generators, as mesh- 
connected armatures (which would otherwire be suitable 
for large low-pressure generators) are very liable to in- 
creased losses due to the circulation in the windings of 
internal currents caused by the higher harmonics, 

With regard to the insulation of the armature slots, 
micanite is usual for large piiegeomens generators, used 
in the form of tubes or troughs. For ures below 
5000 volts, however, compressed paper tubes can be used 
with good results ; such tubes were first used by Messrs. 
Brown, Boveri, and Co, and have been used by this firm 
with excellent results. The curve in Fig. 26 (page 809) gives 
a good idea of the character of the resistance offered by slot 
insulations ; although, of course, the values for the break- 
down pressure vary considerably, the highest values being 
obtained with micanite. The curve given in Fig. 26 is 
for the best quality of (bright yellow) oiled cloth, about 
0.0055 in. in thickness ; the number of layers are plot 
against the value of breaking-down pressure. Such a 
material as this, which is, as will be observed, very re- 
liable, when suitably built up mechanically to the proper 
thickness, can quite well be used as slot insulation for 
pressures up to 5000 volts. 

For 2000-volt machines, in which the armatures are 
wound with one or two bars per slob, the bars themselves 
can be covered with micanite and then slipped into the 
(lightly insulated) slots. Such micanite-covered bars are, 
the author believes, somewhat of a novelty; but for higher 
pressures than 2000 volts, separate insulating tubes are 

referable as a rule. he micanite is pub upon the 

rs under considerable pressure, so that the conductor 
with its micanite covering form together a solid insulated 
bar very convenient to use. 

The difficulty in insulating the armature conductors 
of high-pressure generators (or stator conductors of 
similar motors) does not lie in the slot insulation, but in 
preventing arcs from jumping the air space between the 
nearest uninsulated metal part and the ends of the coils. 
It is therefora of the greatest importance to keep the 
distance iu question sufficiently great. There is no advan- 
tage, therefore, in employing @ large amount of slob in- 
sulation ; for instance, a (best quality) micanite tube 
0.16 in. thick is sufficient slot insulation for a 10,000-volt 
three-phase generator or motor. An unnecessary amount 
of slot insulation means a larger machine, and, as a rule, 
more vibration and noise, on account of the wider slots. 
The tubes insulating the slots must project well beyond 
the core on each side, being carried right up to the ends 
of the coils, and the minimum distance between the ends 
of the coils and the core heads must be made as large as 
possible, this minimum permissible distance being deter- 
mined by thedesigner’s experience. 

To illustrate this point, particulars of an actual test may 
be given. Fig. 27, on page 809, shows the arrangement 
employed for the purpose of making the test, which 
imitates as closely as possible the conditions prevailing in 
an actual machine of large size. Fig. 28 on the same page 
is a reproduction of a photograph taken of the testing 


be | arrangements as actually made in the shops. In this figure 


the arc can be plainly seen jumping across from the con: 





ductor to whatis the equivalent of thecore-head. The tube 
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in question was subjected to a test of 1 hour 25 minutes 


duration at pressures of 20,000 to 30,000 volts, as shown 


in the Table given bslow : 
Time in Minutes duribg 


which the Tube was Value of Testing Pressure 


Subjected to the Testing at 50 Cycles. 
Pressure, 
25 minutes. 20,000 volts 
25 ” 23,000 ” 
ee 25,000 ,, 
10 59 28, ”? 
15 ” 30,000 ” 


The weakest position is at a b, Fig. 27, which was a 
distance of about 2 in. At a pressure of 30,000 volts a 
took place at this point, which was visible 
in daylight. Ata still higher pressure a regular arc was 


brush discharge 


formed at this place, as shown in Fig. 28. _ 

Such high-pressure arcs are very interesting (bub some- 
what expensive) to study. Figs. 29 and 30,* on page 810, 
illustrate their nature when produced between two horn- 


shaped metal rods at a pressure of 10,000 volts. The 
apparatus shown is, in fact, the well-known and very 


effective horn-arrester of Messrs. Siemens and Halske, 
Berlin, which is generally used on the Continent for pro- 
tecting overhead lines from the effects of lightning, and 
(sometimes) also for ager Sere high-pressure underground 
cable circuits from the effects of rises of pressure to which 
they are liable under certain conditions. 

he pho ph from which Fig. 29 has been repro- 
duced was taken with an exposure of about two seconds. 
Fig. 30 gives the results of a photograph taken through 
the slits of a rapidly-revolving disc, which enables the 
component parts of the arc to be separated out. Of 
course the special character of the horn arrester (which 


tends to put out the arc by reason of the action of the 
heated air driving it up the horns until the distance 
becomes too great to support it) causes the nature of the 


arcs shown in Figs. 29 and 30 to be different to that of the 
arcs which may be formed in running machinery due to 
breakdown of the insulation; but this figure, neverthe- 
less, gives a good general idea as to what such arcs are 
like, and for this reason the photographs in question have 
been reproduced here. na 
This section of the paper may bs concluded by giving 
some further particulars relative to the large polyphase 
generators illustrated in Figs. 3 to7 in our issue of June 6 ; 
these particulars, used in conjunction with the details and 
dimensions shown on the various drawings, will enable the 
respective designs to be worked out by those interested in 
such matters. 
Sonepute Il.—Three-Phase Flywheel Generator of 4000 
Kilowatts. (See Figs 3, 4, and 5 in issue of June 6.) 
Output (cos = 1) 4000 kilowatts 


Terminal pressure 6500 volts 
Current per phase | ie 355 amperes 
Revolutions per minute... a 75 
Frequency ... ma se iss 50 cycles 
Number of magnet poles ase 80 
Peripheral speed in feet per mi- 

nute of magnet wheel... dos 5900 
Diameter of armature bore... 300 in. 

a over field poles a 2993 ,, 

Air gap length (iron to iron) ... 0375 ,, 
Gross width of armature core ... 29.125 ,, 
Net ” ” (10 

per cent. paper) sae as RS... 
Depth of armature core... is 5 
Total number of armature slots _ 480 
Dimensions of these (open) slots 2.187 in, by 40.625 in. 
Number of conductors per slob... 2 
Nature of armature connection Star. 
Dimensions of pole cores ... 29,125 in. by 4.25 in. 

"a i shoes ee ee fe 

Thickness of polar laminations 0.04 in. 
Namber of turns per pole core 30 


Nature of field winding... ‘ih Copper strip 
Dimensions of field conductor... 1 in. by 0.16 in. 
Weight of the complete magnet 
wheel without shaft or slip 
—— aw ata a ne 110 tons 
Weight of the complete gene- 
rator without shaft or bearings 188 ,, 
Excitation loss at full load (cos@ 


= 1) sae oan Aw ee 2) kilowatts 
Excitation loss at full load (cos ¢ 
= 0.85) ... * BI a, 2 ‘ 
Efficiency of generator, exclud- 
ing friction and ventilation 
losses— 
At full load (cos@? = 1)... 97.2 per cent, 


Athalf ,, (cosp=1)... 96 rs 
Atfull ,, (cos@=0.85) 97 ie 
Athalf ,, (cos? = 0.85) 95 mi 
naan pressure drop (cos? 


= vee ae ies 7S . as 
Fall-load pressure drop (cos@ 
0.85) o nie of iy, 18 re 
Highest temperature rise of any 
rt after continuous running 
or 24 hours at full load (355 
amperes)... ...  ..  «.  65deg. Fabr. 


Scuepurte III.—TZwo-Phase Flywheel Generator of 3590 
Kilowatts. (See Figs. 6 to 15 tn issue of June 6) 


Output (cos = 1) 3,500 kilowatts 
—— poreen a7 a 
urrent per phae os ose amperes 
Revolutions ae minute... es 75 
Frequency ... a a sa 60 cycles 





* The author is indebted to the courtesy of Messrs. 
Siemens and Halske for the photographs from which this 
figure has been reproduced. 





ELECTRIC DRIVING FOR CENTRIFUGAL MACHINES. 
CONSTRUCTED BY MESSRS. WATSON, LAIDLAW, AND CO., ENGINEERS, GLASGOW. 
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Number of magnet my aa 96 
Peripheral speed in feet per mi- 

nute of magnet wheel... en 5860 
Diameter of armature bore... 300 in. 

. over field poles sae 299.05 ,, 
Air gap (iron toiron) ... na 0.475 ,, 
Gross width of armature core ... yee 
Net ” ” (10 

per cent. paper) abe as BLD 4s 
Depth of armature core... a » > eee 
Total number of armature slots 576 
Dimensions of these (open) slots 2.19 in. by 0.69 in. 
Number of conductors per slob... 10 
Nature of armature connection Star 


Section of oval pole cores ae 80.5 sq. in. 
Dimensions of pole shoes «.. 29.1in. by 6 55in. 
Number of turns per pole core... 33 
Nature of field winding... ... | Copper strip 
Dimensions of field conductor... 1 in. by 0.217 in. 
Weight of the complete magnet 

wheel without shaft or slip 


— aa 2 deans Visine’ ty es 88 tons 
Weight of the complete gene- 

rator without shaft or bearings 178 tons 
Excitation loss at full load 

(cos @ = 1) = oe. has 17 kilowatts 
Fall load pressure drop (cos ¢=1) 6 per cent. 
Highest temperature rise of any 

after continuous running 
‘or 24 hours at full load 70 deg. Fahr. 
(Zo be continued.) 





TurkisH RattwaYs —Railways develop very slowly in 
the Tmkish Empire. The length of line in operation 
in 1900 was 2798} miles; in 1896 the corresponding 
length of open line was 2624 miles. The traffic receipts 
in 1900 were 1,385,218/.; in 1896 the corresponding total 
was 1,322 3707. 





American Coat Exports.—The export of coal from the 
United States last year amounted to 7,383,393 tons, as 
compared with 7,917,519 tons in 1900, and 5,752,150 tons 
in 1899. The exports accordingly experienced a certain 
check last year. Of the coal exported from the United 
States last year, 589,576 tons were forwarded to Europe, 
the pee yng | exports in 1900 having been 635, 
tons ; and in 1899, 35,322 tons. It will be observed that 
while exports of American coal to Europe made a 
stride in 1900, they rather slipped back in 1901. Of the 
American coal exported to Europe last year, 569 tons 
went to Great Britain, 224,876 tons to France, and 48 601 














THE DRIVING OF CENTRIFUGAL 
MACHINES. 

THE use of electric motors to drive all kinds of 
machinery has now become so common that it is to be 
expected that users of centrifugals will desire to follow 
the popular plan of driving everything by electricity. 
About the year 1884, Mr. Watt, of Messrs. Macfie and 
Sons, Liverpool, was, perhaps, the first to do this on a 
eee scale, as an electrically-driven Weston self- 

alancing centrifugal, having the motor on the revolv- 
ing spindle, was regularly worked in the refinery there 
for some time. Messrs. Watson, Laidlaw, and Co, 
engineers, Glasgow, exhibited an electrically-driven 
centrifugal machine at the Inventions Exhibition held 
in London in 1885. When Weston centrifugal ma- 
chines have been ordered to be electrically-driven, it 
has been the practice of makers generally, for some 
time, to send out this class of nena tiven by a 
belt from a detached motor, but there has not as yet 
been an extensive practice in having a Weston self- 
balancing machine driven direct by the motor on the 
revolving spindle: 

As a centrifugal machine—or hydro-extractor, as it 
is called when employed to expel water from material 
—is worked intermittently in periods from, say, 5 to 
15 minutes, and must attain a high speed in a very 
short time, it has been the practice with makers to 
construct the pulley on the motor spindle with a 
centrifugal friction driving clutch similar to the well- 
known Weston friction pulley now so long in use 
for driving centrifugale, but on a smaller scale, similar 
to Laidlaw’s patent of 1890, which is, nevertheless, 
effective owing to the high speed of the motor. Two 
centrifugals were shown at the recent Glasgow Exhibi- 
tion by Messrs. Duncan, Stewart, and Co., Limited, 
having the motors directly upon the centrifugal 
spindles ;* and many others have made machines in 
this 7 It will, however, be seen that if a centri- 
fugal which has to oscillate to meet the conditions of 
unbalanced load has a motor fixed upon the spindle 
which oscillates, the motor must be of special construc- 
tion and built for the express requirement. Moreover, 


237 | in the case of centrifugals employed to cure sugar, it is 


somewhat in the way of the operator, and liable to 
be splashed with water or sugar during the ordinary 
working of the centrifugal. 

The illustration we give on this page of an electrically- 








tons to Germany. 


* See ENGINEERING, vol, Ixxii., page 881. 
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HORIZONTAL TWIN TANDEM WINDING ENGINE. 
CONSTRUCTED BY THE GUIEHOFFNUNGSHUTTE, STERKRADE. 
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Dertaits oF Steam DistrRisvTIon MECHANISM. 





driven centrifugal is from a machine made by Messrs. 
Watson, Laidlaw, and Co., Glasgow ; and by reference 
to the figures it will be seen that the framework of 
the machine consists of mild-steel angles and channels, 
and that the entire weight of the machine rests on 
the channel bars A A. The casting B, carried upon 
the channels A A, forms the supporting casing for the 
working parts of the centrifugal spindle, and serves 
to support the electro-motor C. 

The sliding plate D, controlled by the spring §, 
takes the weight of the centrifugal machine by the 
spherically-shaped bearing E resting upon it, and it 
will be seen that this arrangement allows the necessary 
oscillating movement of the spindle, as well as a small 
amount of lateral movement. The spindle F revolves 
in the bearing E, and an avnular flanged cast-iron 
disc G is fixed to it at the upper end. This disc rests 
on a wooden ring H, which fone the running bearin 
of the centrifugal in respect to the vertical load, 
having a film of oil between the surfaces, which is 
maintained Ly the oil being forced in agree flow by 
a pump producing the pressure required. When this 
flow of oil is interrupted, the surfaces referred to 
become brake surfaces, 

The oil under pressure enters by the pipe N, and, 
pessiog upwards by a pipe inside the sleeve of the 

ush E, escapes between the under surface of the disc 
and the upper surface of the wood ring H. This 
spindle is one form of the patent oil-pressure bearing 
of which Messrs, Watson, Laidlaw, and Co. are the 
sole makers, 

The armature shaft of the motor is fitted with a 
driver O O, which engages with two loose friction 
blocks PP, These blocks lie inside the disc G, and 
press outwards under the influence of centrifugal 
force; and engaging with the ioner friction surface of 
the disc G, thereby transmit motion to the spindle F. 
This connection serves as a universal joint, allowing 
oscillation of the spindle F (see Fig. 3); it also allows 
the motor to reach 75 per cent. of its speed before it 
takes the load of the revolving spindle, and measures 
the load thrown on the motor, preventing the motor 
exerting more than the predetermined maximum 
torque. 

In this way the electric control of the motor is much 
simplified, and one of the principal difficulties of elec- 
tric driving of centrifugal machines is overcome. An 
incidental advantage of this type of centrifugal is 
that it can be driven by any known form of motor, 
electric or otherwise. 





HORIZONTAL TWIN-TANDEM WINDING 
ENGINE. 


Tue Gatehoffnungshiitte Company, of Sterkrade, 
exhibit in the central bay of their pavilion at the Diissel- 
dorf Exhibition, a powerful horizontal twin-tandem 
winding engine, which can be seen ree during the 

reater part of the day. The engine is illustrated in 

igs. 1 to 3 of our two-page plate; the details of the 
distribution mechanism are shown on Figs, 4 to 7, 
annexed, while Fig. 8, page 816, is a reproduction 
from a photograph taken at the Exhibition. 

The engine has two high-pressure and two low- 
pressure cylinders. 


Diameter of high-pressure 


cylinders ... ae .-  .850 m, (33,46 in.) 
Diameter of low-pressure 

cylinders ... oa cos, ee ca: (AZ rs } 
Stroke... os Nie . 2.000,, (78.74 ,, 


When working at a steam pressure of 8 atmospheres 
(113.784 lb. per square inch) in the high-pressure 














cylinders, the engine is capable of hauling a useful 
load of 4400 kilogrammes (4 ton 6 cwt.) at a speed of 
from 12 to 15 metres (39 ft. to 49 ft.) per second, from 
a depth of 750 metres (2460 ft.), in one lift. The 
steam cylinders and the underground receiver, shown 
in Figs. 1 to 3, are steam jacketed ; they are suitably 
lagged, as are also the valve chests on the sides of 
the cylinders. The outside covering is of ‘‘ Russian 
iron” sheets. The valve boxes contain an inlet 
and an exhaust valve, placed side by side; also 
an over-pressure valve, by which part of the 
steam, when too high a degree of compression occurs, 
is delivered back into the steam inlet pipe. 

valve-box is provided with a relief valve, within 
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sight of the engine-driver. The distribution-valve 
spindles extend upwards through the stuffing-boxes 
on the valve-chest covers, from which they are 
worked by the distribution mechanism. Owing to 
this arrangement, the engine-driver is always in a 

sition to follow the working of the valves; the 
atter are very easy of accsss for inspection. The 
clearance is hardly larger than in the engines in which 
the valves ara placed above and below the cylinders. 
The steam distribution is worked by link motion; 
this can be easily governed by an auxiliary steam- 
controlling device operated from the driver's stand. 
Both low-pressure cylinders can bs supplied direct 
feom thse boilers when necessary. A special sluice 
valve is placed in the steam pip> between the 
receiver and the low-pressure cylinders, by means of 
which the pressure in the receiver is allowed to reach 
that of the steam from the boilers; the starting can thus 
be effected by supplying the low-pressure cylinders 
with high pressure steam from the receiver. The 
stop-valve and throttle-valve spindles are connected 
together in such a way that both can be governed from 
the driver’s stand by means of a lever. It may be 
mentioned that the adaptation of a stop-valve in the 
steam distribution of the winding engine ia question 
is chiefly for experimental purposes. 

The engine is fitted with a depth indicator, which 
contains two screw spindles, actuated by plate-chains 
and toothed pinions from both halves of the winding 
drum; the nuts which travel up and down the spindles 
carry the indices that show the travel of the cage ia 
the shaft. The indicator is self-righting should 
there be any overwinding or unwinding. An alarm 
bell is rang, as usual, before the index reaches the 
highest point, when the cage nears the pit mouth. 
The steam brake is put on automatically by the depth 
indicator, when the cage gets at a certain height over 
the pit mouth. The engine is provided also with a 
speed indicator; this is worked by belt transmission 
from the drum shaft, and contains a large index 
which travels on a scale in front of the driver’s stand. 
The winding speed is also recorded on a paper 
strip; this serves to ascertain the various speeds 
at which the driver has run the engine during 
each shift. Should the driver fail to reduce the 
speed of the engine near the end of a lift, a speed- 
regulating device, worked -by belt transmission from 
the drum shaft, would cause the steam brake to 
operats, and the action would be a rapid one in direct 
ae rien as the normal windiog speed might have 

en exceeded. The combined action of the depth 
indicator and of the other safety appliances has been 
carried out in a very simple way, und affords a high 
degcee of safety. The working of the distribution 
mechanism is governed quite independently of the 
depth indicator and safety devices, and the driver can 
regulate the introduction in the high-pressure cylinder 
at any time, according to the power required. 

The winding drum is 8.500 metres (2 ft. 108 in.) in 
diameter and 3,510 metres (11 ft. 6 in.) in width; 
each half can take 850 metres (2789 ft.) of cable, 
50 millimetres (1.96 in.) in diameter. The hubs 
are. securely fixed to the drum-shaft by means of 
strong tangent keys, and have bolted to them the 
spoke centres. The arms are steel channels braced 
together, as shown in Fig. 2. The rim of the drum is 
built up of plates, and is fitted with a wood covering, 
in which are cut the grooves for the cable; it is 
extended on both sides of the drum for the brake 
action, The latter is _— by four blocks, worked 
by a steam cylinder and by hand, or automatically, as 
above-mentioned. The brake is sufficiently powerful 
to stop the engine almost instantaneously. 

All the bearings are adjustable for wear, as also are 
the crosshead slide shoes. The joint pios are of hard 
steel, in hard-steel bushes. The main bearings which 
carry the drum-shaft are of cast iron, in four parts, 
with white metal bushes ; the drum-shaft is hollow, of 
Siemens: Martin steel, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 11, 1902 


Conpiti1ons in iron and steel are more unsettled 
even than a week ago, owing to heavy purchases of 
crude material; over 100,000 tons of Bessemer pig 
iron have been sold in Pittsburgh for delivery durin 
the last quarter of this and the first quarter of 
next year at 20.50 dols. to 21 dols. a ton—a 
remarkable advance. Another order for an equal, and 
probably for a larger, quantity is about to be placed 
by the United States Steel Corporation, which will 
further stimulate prices. In view of this extra- 
ordinary demand the strike of the furnacemen in 
the Mahoning and Shenango valleys was promptly 
settled. Very little foundry iron has been sold east 
or west during the —_ week, owing to the fact that 
it is not to had. The tone of the market for 


foundry is very strong, and an advance of 50 cents to 
1 dol. per ton has been made within a week. These 
advances do not represent the prices at which a 
reat deal of iron has been sold for early delivery. 
uyers are cornered, and are obliged to pay maker's 





terms, which are by no means easy. The scarcity 
in Bessemer pig and basic, as well as in foundry 
and forge, precipitates the possibility of a farther 
advance in finished material. While the require- 
ments for the rest of the year are pretty well 
covered, it is known that a great deal of work now 
under way is not fully provided for. A nervous con- 
dition prevails among manufacturers, and jobbers 
recognise the fact that producing capacity is not in 
shape to take care of all the requirements that are 
likely to be presented during the coming summer 
for delivery late this year and early next year. 
The anthracite strike prevails, and the advantages 
up to present writing are with the miners. Some of 
the mine; are filling with water, and none are safe 
from damage. Substitutes are found inefficient in the 
care of the mines, and no attempt has yet been 
made to resume operations in any of the mines with 
imported workmen. Portions of the bituminous 
coalfield have already been tied up, and steps are 
being taken by mine leaders to tie up other fields, 
and the situation is anything but comfortiog. A few 
orders have been placed for steel rails, aggregating, 
all told, about 80,000 tons, much of these orders being 
for heavy sections. A great demand exists for old 
iron rails, but the supply is far short of customers’ 
needs. An urgent inquiry is being made for heavy 
scrap all over the State, and prices have moved 
up from 50 cents to 1 dol. per ton. Bar iron is 
particularly active at this time, both east and west, 
and the requirements for merchant steel, which 
have been presented within a week, indicate that 
implement manufacturers and others are far from 
being fully supplied. The substance of the matter 
is, with reference to American steel interests, that 
surprises are being dealt out every week and 
nothing can safely be said this week as to what may 
— next week or next month. In a certain sense 
volcanic conditions exist ; a good deal of rumbling is 
heard, and a gi deal of smoke is puffing out here 
and there, but we can only await events. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—A very small amount of 
business was done last Thursday forenoon, only about 
2000 tons changing hands. The market was easier, 
Scotch dropping 14d. per ton, and Cleveland the same 
amount. In the afternoon only one lob changed hands, 
and prices were unaltered ; and the settlement prices were : 
Scotch, 543.; Cleveland, 493. 44d. ; Cumberland hematite 
iron, 593. 104d. per ton. Rather more business was done on 
the following forenoon, abou} 15,000 tons being dealt in at 
rather better prices. Scotch warrants improved 1d. to 
543. 1d. per ton cash, with buyers over, while Cleveland was 
1}d. per ton up at 49s. 64d. cash, with buyersover. Oaly 
tons—all of Cleveland—changed hands in the after- 
noon, the price closing 24d. per ton up on the day abt 
493. 744. cash buyers, after being done at 493. 81. 
a n. Scotch warrants closed 14d. up on the day at 
43. 14d. cash buyers. The settlement quotations were : 
54s, 1dd., 493. 74d., and 593. 104d. The market was 
steady on Monday forenoon, and the turnover would be 
about 10,000 tons. Oleveland, after being done at 493. 84. 
ral ton cash, left off unchanged at 493. 74d, per ton 
uyers. Oumberland hematite iron was done at 603. 34. 
one month, with selleraover. Scotch warrants, which were 
not dealt in, were quoted 14d. per ton 4 at 54s, 3d. 
cash buyers. About 7000 tons changed hands in the 
afternoon, and the settlement prices were: 54s. 44d., 
493. 61., and 603, ton, Oaly a small amount of busi- 
ness was transacted on Tuesday forenoon—say, alcut 3000 
tons. Cleveland, to which business was confined, was 
1d. per ton down at 493. 644. per ton cash, with buyers 
over. Scotch warrants were quoted 1d. per ton easier at 
54s. 34. cash buyers, while Cumberland hematite iron 
was 1d. per ton up ab 603. 14d. cash sellers. Dealin 
in the afternoon was again restricted to about 
tons, all Cleveland, which finished, as in the morn- 
ing, at 493. 64d. per ton cash, with buyers over; 
and the settlement prices were: 54s. 44d., 49s. 6d., 
and 603, per ton cash. The market was very firm this 
forenoon, bub quiet, only about 5000 tons changing 
hands. Scotch warrants improved 44., to 54s. 74d. per 
ton, Cleveland 3d. per ton, and Cumberland hematite 
iron also 3d. per ton. In the afternoon only about 1500 
tons were dealt in—all Cleveland. Scotch was quoted 
at 543. 6d. per ton cash buyers. The settlement prices 
were: 543. 74d., 493. 94., and 602. 14d. per ton. The fol- 
lowing are the quotations for warrant iron No. 1: Clyde 
and Calder, 663. 6d. per ton; Gartsherrie, 67s.; Summerlee, 
Langloan, and Coltness, 703. —all the foregoing shipped 
at Chaogoi Glengarnock comet om at Ardrossan), 663. 6d. ; 
Shotts (shipped at Leith), 703. ; Carron (sbi ogi 5 
mouth), 683, per ton. Messrs. James Watson and Oo, 
state in their weekly report that considerable orders have 
in been received from the United States for all 
clas of pig iron and steel, and everything seems to 
point to a continuance of this demand for the re- 
mainder of the year. German reports, on the other hand, 
are dull, but here consumers have been showing more 
disposition to cover their requirements well ahead. The 
American advices are still strong, and the furnaces on 
the other side have had their output materially reduced 
through the miners’ strike. There are sti)l 86 furnaces 
at work in Scotland, against 80 at the same time a year 
ago. A considerable busi in Scotch hematite iron is 
reported at 6ls, 6d. per ton delivered to the local steel 





works, while East Coast hematite iron is quoted at 58s, 


per ton. The stock of pig iron in the public warran 
stores stood yesterday afternoon at 52,294 tons, zona 
52,579 tons yesterday week, thus showing a reduction, 
amounting for the past week to 285 tons, 


Finished Iron and Steel.—The proprietors of the malle- 
able iron works, who have been in a very despondent con- 
dition for some time past, have been very free buyers of 
pig iron, and the prices asked by mosb of the ers of 
special brands are running from 6d. to 1s. per ton of 
advance. A better time for the makers of finished iron 
is confidently anticipated, and a better feeling is reported 
ia the steel trade of Lanarkshire and Ayrshire with 
regard to shipbuilding material. Following upon the 
advance which took place —_ in angles, ship-plates 
have been raised in price by at least 2s. 6d. per ton, the 
quotations for makers now being firm at 5/. 17s. 6d. per 
ton, less 5 per cent. In fact, some producers are de. 
clining to sell at that price, preferring to hold off in 
the hope of getting even better terms. A large 
amount of business continues to be done in slabs, &c., 
for export to America and Canada. Considerable 
quantities of that class of material have already been 
shipped, and further orders of weight are under execu- 
tion. There was certainly room for improvement in re- 
spect of prices, for wages have remained —_ throughout, 
while costs in other directions have been advancing, espe- 
cially in the matter of hematite. On the whole, the mills 
are runnin; mee | well, the firmness manifested in the 
North of England having encouraged Scotch makers to 
stand out for full prices. 


Sulphate of Ammonia—The shipments of this com. 
modity for last week amounted to 2437 tons, making the 
total for the year 77,227 tons, being an increase over last 
year at the same time of 11,849 tons. Prices are at 
present somewhat easier, but there is very little sulphate 
—— offered. Last week’s shipments at Leith amounted 
to tons. 


Mining Institute of Scotland.—A largely attended 
meeting of this institute was held last Saturday at 
Kilmarnock ; Mr. Henry Aitken —. The read- 
ing of a number of Dg evoked considerable in- 
terest. Several on ‘‘The Working of Contiguous or 
nearly Contiguous Coal Seams ” specially provoked 
discussion. The seams opened up included ‘‘ The Pogat- 
shaw and Main Coal Seams at Auchinraith Colliery, 
Blantyre,” ‘‘ The Lochgelly Splint and Parrot Seams at 
Livtle Raith Colliery, Cowdenheath,” ‘‘ The Chemiss 
Seams, Leven Colliery, Leven,” and ‘‘The Splint and 
Virginia Seams at Earnock Colliery.” In the discussion, 
Mr, R. T. Moore, C.E. and an interesting 
correspondence between the Fife and Lanarkshire seams. 


Memorial Statue of Dr. Peter Denny.—There has this 
week been uncovered, in his native town of Dambarton, 
a memorial statue of the late Dr. Peter Denny, famous as 
a shipbuilder and engineer, as the father of several 
famous sons, who have all followed where the father led, 
and as the modern father of a famous industrial town. 
The statue, which was unveiled by Lord Overtoun, was 
executed by Mr. Hamo Thornycroft, R.A., who has 
turned out a work of art as well as an excellent likeness. 
The funds were raised by public subscription, The 
figure is cas} in bronz3, and stands 10 ft, high. 





NOTES FROM. SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Uses of Coal-Cutting Machinery.—Mr. J. Gerrard 
presided on Saturday afternoon over a joiut meeting of 
the Midland Institute of Engineers (Barnsley) and the 
Midland Counties’ Institute of Engineers (Chesterfield), 
held at Sheffield. Mr. W. E. Garforth repeated the 
reater portion of his paper on ‘‘ The Application of Coal- 

atting Machinery to Deep Mining,” illustrated by 
numerous lantern slides showing actual workings. Mr, 
Garforth urged the necessity of conducting minin 
oes on strictly scientific lines, and taking full 
observation of the nature of the seams and noting the 
effects of pressure. The use of coal-cutting machines 
was advantageous in that wastage was prevented by 
superior ‘‘ holing,” reduced the expense of timbering, and 
allowed the men to earn more regular wages, whilst the 
labour was less neeve.. To supporting a vote of thanks 
to Mr. Garforth, Mr. M. Deacon said coal-cutting 
machines were, no — very applicable and useful in 
certain conditions; but there were many conditions in 
which coal-cutting machines could not be used with 
economy or advantage. A paper on ‘‘Changing Head- 
gears at the Two Pits of the Pleasley Colliery ” was pre- 
sented by Mr. G. A. Longden, who explained how the 
complete gear, built 180 ft. away from one of the shafts, 
was moved bodily into position, and the old gear bodily 
removed. An explanation by Mr. H. Davies, of the 
Grubb sight for surveying instruments, closed the 
meeting. 


Iron and Steel.—The heavy trades in the East End of 
the City are still suffering from severe depression, and the 
sition of the thousands of men who are unemployed 
become so acute that subscription lists have been 
opened with a view to alleviating the distress. For Lin- 
colnshire irons there is a‘ brisk demand. Prices for all 
numbers have been raised 6d. per ton, but owners 
now show no anxiety to do business. Iron-dealers 
have been recently purchasing pretty extensively. This 
step is supposed to be taken in anticipation of higher 
rates, owing to the demand from America. Middles- 
brough irons are at present being exported to 
America, and thus Lincolnshire makers are relieved 
from competition from. that source, The finished- 
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iron trade is quiet, and the steel branches lack activity. 
There is no pressure for tool steel, and the engineers are 
not finding business brisk. This (Wednesday) afternoon 
a telegram has reached Sheffield from Mr. Fitzalan Hope, 
MP. for Brightside, stating that the battleship orders 
were out, and the cruiser tenders were expected next 
week. The news was received with joy in all parts of the 
city, particularly in the East End. 


South Yorkshire Coal Trade.—Monday was an idle day 
at the pits throughout the district, the miners holdi 
their annual demonstration at Rotherham. The awa 
of the 10 per cent. reduction made by Lord James of 
Hereford was communicated to the men by Mr, Pickard, 
M.P., who advised them to loyally accept the decision. The 
railway contracts for the ensuing six months have not yet 
been generally placed. It is stated that one colliery has 
accepted a reduction of 3d. per ton, but the other owners 
are holding out for late rates. The volume of trade remains 
fairly satisfactory. Large tonnages are being sent to 
Hull, and the railway companies are also drawing supplies 
freely, bub business with the local works is very light, 
The house coal trade remains unusually brisk for the 
period of the year, and sales are good for local and 
metropolitan use. Slacks, except the coking qualities, are 
in poor request. There has been no change in any of the 
quotations. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday the weekly 
market here was well attended, and the tone was cheer- 
ful, but only a small business was recorded. Quotations 
for early delivery of Cleveland pig were strong, but a 
rather discouraging feature was the fact that sellers 
offered to do business for autumn delivery. at rates 
below prices on early account. No. 1 Cleveland and 
foundry pig were reported to be very scarce. For prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig 493. 3d. was 
the general market quotation, and buyers were quite 
prepared to pay that figure. Several sellers held out for 
49s. 6d. for the ee and that price was reali 
for specified brands. No. 1 was5ls.; No. 4foundry, 48s. 9d. ; 
grey forge, 48:. 3d.; mottled, 47. 6d.; and white, 47s. 
East Coast hematite pig iron was again dull, the preduction 
being in excess of the demand, and, notwithstanding the 
sale of a few more small parcels to America, and the fact 
that sellers offered to do business at cheap rates as com- 
pared with hematite quotations in other districts, business 
was very quiet. Sales would readily have been made at 
57s. for mixed numbers, 57s. 6d. for No. 1, and 553. for 
No. 4, but buyers hesitated to pay these prices. Spanish 
ore was pretty firm. Rubio ranged from 15s. 6d. to 
153. 9d. ex-ship Tees. To-day quotations were unaltered. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades may be described as steady. In some 
branches, however, slackness is noticeable. Orders for 
shipbuilding material are not easily secured. Rail-makers 
and bar producers keep busy, and inquiries for rails, on 
foreign account are'said to be rather numerous, Common’ 
iron bars are 6/7. 5s., iron ship-plates 62. 23. 6d., steel ship- 
plates 5/. 153., steel boiler-plates 77. 10s., iron ship-angles 
61. 23. 64., and steel ship-angles 5/. 122. 6d.—all less the 
customary 24 per cent. discount. Heavy sections of steel 
rails are firm at 5/. 10s. net at works. 


Messrs. Head, Wrightson, and Co.—The twelfth annual 
report of Messrs. Head, Wrightson, and Co., Limited, 
Teesdale Iron Works, Thornaby, states that the gross 
profit for the year ended April 30, 1902, was 28,0127. 16s. 5d., 
which, with 14007. 17s. 5d. brought forward from the 

revious year, gives a total of 29,4137. 133.. 10d. 

he directors propose to dispose of it as follows: Interest 
on debentures for the year ended April 30, 1902, 6750/.; 
dividend on preference shares to March 31, 1902,:5775v.; 
reserved for ditto from’ March 31 to April 30,1902, 
525/.; depreciation written off in respect of herp p. cd &eo., 
renewed for improvements, 2000/.; a dividend at the rate 
of 5 per cent. for the year on ordinary shares, free of 
income tax, 10,500/.; directors’ fees, excluding manage- 
ment salaries, 2500/.; leaving 13637, 133. 10d..to be 
carried forward. The expenditure of 15,7692, 4s. 4d. at 
the Teesdale Works’ consists largely of outlay;on the 
electrical power installation which will be completed 
during the current year. 


Coal and Coke.—Coal is rather quie’. Unscreened 
Darham bunkers may be put at 8s. 6d. f.o.b. Manufac- 
turing coal is unaltered. Coking coal is steady and in 
fair demand. The local consumption of coke continues 
large, and medium blast-furnace qualities are 15s, 3d, to 
16s, 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam-coal market has exhibited a firm 
tone, and no falling away in prices is anticipated for 
some time. The best steam coal has been making 16a. 
to 163. 34. per ton, while secondary qualities have brought 
15a. to 15s. 3d. per ton. House coal has also shown little 
change ; No. 3 Rhondda large has been quoted at 14s. 
per ton. Foundry coke has been making 20a, to 223. per 
ton, and furnace ditto 17s. to 193. per ton. As regards 
iron ore, rubio has realised 143. 3d. to 14s, 6d. per ton, 
while Tafna has been quoted at 15s. to 15s, 6d. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the six principal Welsh ports—Cardiff, New 


Swansea, Port Talbot, Neath, and Llanelly—in May 
were: Foreigi—Cardiff, 1,165,829 tons ; Newport; 215,674 
tons ; Swansea, 154,844 tons; Port Talbot, 38,844 tons; 


Neath, 5835 tons; and Llanelly, 17,307 tons, making an 
aggregate of 1,594,433 tons. Coastwise—Cardiff, 192,056 


‘tremely depressed condition, 
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tons ; Newport, 70,653 tons ; Swansea, 23,831 tons; Port 
Talbot, 19,741 tons; Neath, 18,619 tons; and Lilanelly, 
4035 tons; making an gate of 328,935 tons. The 
exports of iron and steel for the month were: Cardiff, 
1754 tons ; Newport, 5164 tons ; Swansea, 1271 tons ; and 
Port Talbot, Neath, and Lianelly, niJ; making an 
egate of 8189 tons. The exports of coke were: 
ardiff, 3371 tons; Newport, 197 tons; Swansea, 650 
tons ; Port Talbot, 866 tons; and Neath and Llanelly, 
nil; making an aggregate of 5084 tons. The exports of 
patent fuel were: Cardiff, 34,793 tons; Newport, 5678 
tons ; Swansea, 35,202 tons; Port Talbot, 7660 tons; and 
Neath and Llianelly, nid ; making an aggregate of 83,333 
tons. - The shipments of coal from the aioe for the 
first five. months of this year were: Cardiff, 6,854,571 
tons ; Newport, 1,463,540 tons ; Newport, 1,463,540 tons; 
Swansea, 833,366 tons; Port Talbot, 208,441 tons ; Neath, 
120,359 tons; and Llanelly, 98,230 tons; making an 
aggregate of 9,578,507 tois. The exports of iron and steel 
for the five months were; Cardiff, 5877 tons ; Newport, 
11,111 tons ; Swansea, 4268 tons ; and Port Talbot, Neath 
and Llanelly, niZ; making an aggregate of 21,256 tons. 
The shipments of coke for the five months were; Cardiff, 
23,627 tons; Newport, 5929 tons; Swansea, 4465 tons; 
Port Talbot, 4946 tons; and Neath and Lilanelly, ni; 
making an egate of 38,607 tons. The shipments of 
patent fuel for the five months were: Cardiff, 176,320 
tons; Newport, 27,945 tons; Swansea, 184,444 tons; 
Port Talbot, 30,785 tons; and Neath and Llanelly, nid ; 
making an aggregate of 419,494 tons. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
The report of this company for the year ending March 31 
last states,‘ that the heavy steel trade had m in an ex- 
This had been owing, not 
to any decrease in the volume of the demand for material, 
but to the depreciated yalue of English produce, occa- 
sioned 2 eigen foreign competition. The large quan- 
tities of man and American steel which have been 
thrown upon the English market at virtually forced sale 
prices, have disorganised trade and precluded any possibility 
of competition at a profit, During the last few months 
matters have much improved, but the year’s Soy Fo 
ary nes Seen ina F pases beget loss. - 
price o as gradually come down, and the wages o 
the colliers, under the operation of the sliding scale, have 
consequently been reduced. On the whole, the colliery 
profits of the year may be considered eatisfactory, 
and a fair profit is still being maintained. The company’s 
leasehold collieries at Abercarn were sublet some twent 
years since to the Abercarn Collieries Company ata small 
profit royalty. The directors have recently re-acquired 
these collieries under one of the break clauses of the sub- 
lease, and they are warning the collieries themselves. 
The coal is of excellent quality, and will make a sub- 
stantial and profitable addition to the company’s outpub. 
The amount brought forward was 18,624/., and the balance 
of profit for the year amounted to 47,3487. Deducting 
the expenses of the head office and expenses, 87977. ; 
Brendon account (West Somersep Mineral Railway), 
6287/.; interest on debentures and calls paid in advance, 
22,613/.; and an amount written off for depreciation, 
22,028/.; there is a balance to be carried forward of 6245/. 


Rhymney Iron Company, Limited.—The directors of 
this company recommend a dividend of 2} per cent. for 
the past half-year (making 5 per cent. for the year), and 
the placing of 3000/..to reserve for new sinkings. 


Kiectricity at Swansea.—The Swansea borough electrical 
engineer (Mr, O. A. L. Prasmann) has issued an analysis 
of the first year’s accounts of the corporation electricity 
works. . The revenue from supply was 4571/.; the total 
expenses were 23087, and the groes profit was 2263/. 
The R cfevcne 44 of gross profit to the fer ee was 3.75, 
and the percentage of interest and sinking fund to capital, 
4.33 .Deducting interest, there was a net profit on the 
zoork working of 2927. ; and deducting debit balancs to 

arch, 1901; of 642/., there was a debit (excluding sinking 
fand) for the present year of 3497, 





* ’ MISCELLANEA, 

THE traffic receipts for the week ending June 8 on 
thirty-three of tke principal lines of the United Kingdom 
amoun to 1,858,537/., which was earned on 20,114} 
miles, For the corresponding week in 1901 the receipts 
of.the same lines amounted to 1,838,619/ , with 19,9824 
miles open. There was thusan increase of 19,918/. in the 
receipts, and an increase of 131? in the mileage. 

The Swiss State Railways have arranged with the 
Oerlikon Company to equip about 20 kilometres of rail- 
way for electric traction on the Oerlikon modification of 
the Ward-Leonard system. The electric locomotive will 
be supplied witha. high-tension single-phase current, 
which, fo means of a motor dynamo on the locomotive, 
will be used to generate continuous currents for use in 
the driving motors, 


A-telegram in the Times announces that the Act for 
compulsory arbitration in trade dis 
three years ago by the New Zealan 
being vehemently denounced by, of all people, the delegates 
of the labour unions. The precise points of objection are 
not stated, and it is just possible that the hostility arises 
from a fear that the ultimate result of the Act may be to 
abolish the labour agitator’s former means of livelihood. 


The Council of the Institution of Mining and Metal- 
lurgy at its meeting, held on the 16th inst., decided to 
offer scholarships in mining aud metallurgy to the follow- 
ing colleges: The Royal School of Mines, two of 507. each; 
King’s College {prea , one of 502; the Camborne 
Schonl of Mines (Cornwall), one of 50/.; and the Durham 
College of Science (Newcastle-upon-Tyne), one of 60/. De- 


tes ed two or 
i is now Ta 





tails will be published later, but in each case the scholar- 
ships will be offered annually for three years. 





Some large ger bogie engines, designed by 
Mr. J. F. MIntos for express service Shee. Oban 
and ler, have just d lar work on the 


Caledonian Railway. These engines are six-coupled, the 
driving wheels being 60 in. in diameter, and the load 
available for adhesion is 42 tons. The cylinders are 19 in. 
in diameter by 26in. stroke. The boilers, which are de- 
signed for 175 lb. working pressure, have 1950 3 
feet of heating surface and have 268 tubes 14 ft. long. 
They are provided with four safety valves, each 4in. in 
diameter. The tenders take 3000 gallons of water and 
6 tons of coal. 


A Bill authorising the construction of a canal between 
the Medway at Rochester and the Thames at a point 
below Gravesend, is now being considered by a Committee 
of the House of Commons. The object of the scheme is 
the shortening of the jouraey round by the Nore, and the 
making of a quick means of transit from the one river. to 
the other. There are to he two tunnels, each three- 
quarters of a mile long, and the rest of the canal will be 
in cutting. The estimated cos» of the construction is 
245,3107., and power is taken under the Bill to raise 
240,0002. share capital, with borrowing powers to the 
amount of 80,0002. 

The Trade and Navigation Returns for re show 
imports amounting to 43,353,705/., an increase of 926,9461., 
or 2.1 per cent., on the corresponding month of 1901; 
the Pye amounting to 22,831,974/., a decrease of 
504, »» or 2.1 per cent. The value of the iron and 
steel exports was 2,551,2917., inst 2,221,712/.; an in- 
crease of 14.8 per cent.; and of the coal and coke exports, 
2,326, 434/., against 3,000,6717., a decrease of 22.4 per cend. 
For five months ended May 31, imports amounted. to 

,135,3372., an increase of 1,410,977/., or 0.6 per cent. ; 
exports to 114,123,1917., a decrease of 2,012,783/., or 1.7 
per cent.; and re-exports to 27,209,714/., a decrease of 
1,350,6422 , or 47 per cent. 

Ina read before the New York Chemists’ Club, 
Mr. D. Woodman stated that he has found that defective 
welds can be detected by chemical means. A number of 
boiler tubes, he said given very bad results, ‘cor- 
roding rapidly, though another similar set had resisted 
well, Analysis detected nothing wrong with the quali? 
of the material, which was practically identical in bo 
cases. It was then suggested that bly differences in 
the welding might have something to do with the 
behaviour of the tubes. This was tested by laying sec- 
tions of each tube in a 10 per cent. solution of sulphuric 
acid. The good tubes were attacked uniformly all round, 
the line of the weld showing merely by its colour. The 
other tubes, however, were eaten away ve rapidly in 
the line of the weld, a deep slit being formed there, indi- 
cating that the metal was porous and open. 





Tron AND Steet InstrtvuTe.—In accordance with at 
vious announcements, the autumn meeting of the Iron 
and Steel Institute will be held at Diisseldorf, on Wed- 
nesday and Thursday, September 3 and 4, next. -Mr.-E. 
Schroedter, General Secretary of the Society of German 
Tronmasters, has kindly consented to act as honorary local 
secretary, and an influential reception committee has been 
formed. The directors of the Norddeutscher Lloyd have 
generously offered to the members attending the meeting, 
complimentary first-class passages, inetoding, eis, to the 
number of 250, by the as. Kronprinz W: im (15,000 
tons, 35,000 indicated ag upon that ship’s home- 
ward voyage (from New York) to Bremen, on September 1, 
from Plymouth. The provisional programme of the meet- 
ing is as follows: ay; September 2, the members 
will arrive at Diisseldorf. On Wednesday, September 3, 
the President, Council, and members will be received by 
the civil authorities and by the reception committee in the 
Municipal Concert Hall (Stiidtische Tonhalle). A selec- 
tion of papers will pene yop be read and discussed. In 
the afternoon a visit be paid to the Diisseldorf Ex- 
hibition, where groups will be formed under the guidance 
of English-speaking pr peer for the purpose of examining 
the various sections of mining, metallurgy, and 
nery. In the evening, the members and the ladies accom. 
panying them, will invited by the Mayor and Cor- 
ration of Diisseldorf to a conversazione and concert, 
in Thursday, September 4, the morning will be de- 
voted to the reading and discussion of papers, and the 
afternoon to visits to the Exhibition and to works in the 
immediate vicinity. In the evening, the members of the 
Institute and the ladies accompanying them will enter- 


tain the ion Committee and the es’ Cominittee 
ata banquet. On Friday, September 5, the whole day 
will ba devoted to visits to wor! Five groups will 


ro- 
bably be formed, proceeding respectively to Essen tthe 
Krupp establishment), Dortmund (the ‘‘ Union” Com- 

ny, the Hoerde Works, the Hésch Steel Works), 

uhrors (the Phoenix Works, the ‘‘Rheinische Stabl- 
beget Oberhausen (the Gutehoffnungshiitte), Duisburg 
(the Vulcan Works, the Duisburger chinenbau 
Actien-Gesellschaft, formerly Bechem and Kretman). 
ies will not be invited to these excursions. In the 
evening the Exhibition grounds be s ly illumi- 
nated in honour of the Institute. On Saturday, Se 
tember 6, there will be an excursion for members and ‘the 
ladies osempenring See to the picturesque district of 
Vohwinkel, to t berfeld suspended railway, and to 
the Kaiserbridge, near Miingsten. The party will return 
to Diisseldorf eo. In addition to the visits and 
excursions mentioned, a limited number of members will 
leave Diisseldorf on apr Sate to visit the Peine and 
Ilsede works, and ao similar party to visit works in the 
Saar district. Ladies will not be invited to participate 
in these long excurs‘ons, 
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ELECTRIC INDUSTRY. 


Ir will be remembered that in 1900 Mr. W. L. 
Madgen read a paper before the Institution of 
Electrical Engineers, entitled ‘*The Electrical 
Power Bills of 1900; Before and After.” As an 
effect of that paper, a committee of twelve members 
was appointed to consider the effect of legislation 
on the electrical industry. The committee met on 
eleven occasions, and took evidence from a number 
of gentlemen representing various shades of opinion. 
The committee eventually passed nine resolutions, 
setting forth that the electric industry had auffered 
greatly from restrictive legislation, from improper 
boundaries of areas, from the veto exercised 
by local authorities, from the expense incurred 
in obtaining Parliamentary powers, and from 
the regulations of Government departments. 
They further determined to lay their complaints 
before the Government, and the result was a de- 
putation to the President of the Board of Trade 
last Wednesday. In another column will be found 
the report of the speeches that were then made. 
The main point insisted on by the deputation was 
the appointment of a Royal Commission to consider 
the whole question of electrical legislation. This 
request was not refused by Mr. Gerald Balfour, but 
it was fairly evident from his manner that he was by 
no means ready to grant it, or even to urge it upon 
his colleagues in the Cabinet. It is somewhat diffi- 
cult to understand why the electrical engineers 
should have asked for such a doubtful blessing as a 
Royal Commission. It was perfectly well understood 
that there is no more effective way of shelving a 
question. These Commissions often extend over 
two or three years, and eventually produce two 
reports, more or less contradictory. While they 
are sitting, they furnish an effectual answer to all 
attempts at legislation ; and when they have re- 
ported, their conclusions seldom emerge from the 


3 | official pigeon- hole. 


Mr. Balfour’s promise of two Bills, one dealing 
with ‘* Electric Lighting,” and the other with 
‘* Electric Traction,” offered a more practical 
solution of the difficulty; but he was careful 
to damp any hopes he might have raised by 
referring to the Parliamentary opposition which 
he foresaw. He evidently looked at the matter 
as a politician and not as a philosopher. Greatly 


S|as Cabinet Ministers desire the good of the 
7| country, they never can be made to see that that 


end is not best attained by their party being kept 
in office. If the electrical industry is to be freed 
from the legislative shackles under which it now 
suffers, it will have to obtain votes in the House of 
Commons. It is a new thing for engineers to have 
to agitate in the political world, but as their oppo- 
nents are men who are fully versed in that art, and 
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will use their experience to the very utmost, it will 
be necessary for engineers to meet them on their 
own ground. It is not likely that this deputation 
will have any very immediate effect upon the 
Government, but it is to be hoped that it will 
have’ an educational influence on the country. 
What is wanted is that the ‘‘man in the street” 
should: be so instructed as to realise that the 
eneral prosperity of the community reacts upon 
the individual, and that towns are benefited more 
by a universal prosperity extending over wide 
areas, than by any reduction of rates. The man 
who is doing a remunerative trade, or who is regu- 
larly employed at good wages, can always pay his 


| Tates without difficulty. 


The object of municipal trading, or of the 
exercise of a municipal veto, is to gain an advan- 
tage to the town which can generally be measured 
by a few pence off the rates; while the damage 
that it does to the country as a whole, or 
to some important industry, would probably be 
sufficient to pay the rates over and over again. As 
Mr. Madgen said, in a paper recently read before 
the Society of Arts, the great requirement of the 
electrical industry is that the public—that is, 
the voting public—should be instructed how much 
this country has lost, both in its home and its 
foreign trade, as the result of municipal inter- 
ference with electric supply. The question at 
issue is not merely the control of the streets, 
or even the making of a little profit for the 
ratepayers. It is rather the wider issue of 
the creation of new industries, of the removal of 
our congested populations into purer surroundings, 
of the position we hold in the manufacturing world, 
and of the future of the nation. We made rail- 
ways, water-works, and gas-works for the world 
because we first made them for ourselves. Now 
other nations sell us electric machinery because 
our municipalities dared not venture to order it for 
themselves, and would not allow private enterprise 
to supply them with it. In this matter public 
opinion needs to be created ; the municipal traders 
are a very small minority, "but they are resolute 
and compact, and they are past-masters in the art 
of agitation. Generally, they are interested in 
politics, and are on the committees of Members of 
Parliament, so that they can apply pressure to the 
latter directly. Relatively to their numbers their 
influence is enormous; but if the public are pro- 
_ educated in this matter, the municipalists will 

e swamped by the thousands of men who take no 
interest in parochial matters, but feel very keenly 
on national questions. It is-absurd for us all to 
grow enthusiastic over Imperialism, and at the same 
time to fetter our industries by a petty parochialism. 

There was a second matter brought before the 
President of the Board of Trade—viz., the rules 
framed by his department for the regulation of 
electric affairs. The speakers on this subject did not 
quite agree among themselves, and some of them 
fared rather badly when the President came to 
reply. Mr. Ferranti seemed to want more rules, 
and to have them revised every six months. Mr. 
Patchell also spoke of the need of revision; but he 
dissociated himself from Mr. Ferranti in regard to 
constant changes. The President asked if it were 
desired that the rules should be always altering, and 
the speakers declared that would not suit them. 
Then he inquired if they would have hard-and-fast 
rules which must be obeyed in every case. That, 
also, was received with dissent. Then, said the 
President, you must have rules that are elastic and 
somewhat indeterminate. You cannot have the 
exactitude of an Act of Parliament and the elas- 
ticity necessary to allow proper growth for a new 
and expanding industry. Certain speakers had said 
they were debarred from the use of overhead wires, 
from sending more than a certain amount of energy 
through one feeder, and from making transformers 
above a certain size. The President denied 
all these allegations. He said permission for 
overhead wires had been given in some in- 
stances, and as to the rest, leave could be ob- 
tained on good cause being shown. The policy of 
the Board was to keep pace with the require- 
ments of the industry, and not to fetter it with 
rules. As a matter of fact, we believe that 
the rules are used rather as a means of bringing 
to the notice of the Board any developments, 
than for the purpose of arresting them. hen a 
departure is made which may have possibilities of 
accident in it, the Board like to have the 
opportunity of examining the details, and assur- 
ng themselves that all necessary and reason- 
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able precautions have been taken. When they 
are satisfied as to this, they do not offer 
further opposition. The British public is so 
captious, and so ready to impute blame to-officials 
for any accident that may occur, that it is not pos- 
sible here to give undertakers the free hand they 
have in America. Fifty people may be run over in 
the streets by cabs and omnibuses without more 
than occasional paragraphs in the paper ; but if one 
is hurt by contact with an electric wire, whole 
columns are written about it, and the authorities 
are called to account for allowing such dangers in 
the street. As far as public opinion will allow, the 
Board of Trade is willing to do everything possible 
for the extension of electrical enterprise, but those 
who want latitude must ask for it. 





MARCONI TELEGRAPHY. 

Wuen Mr. Marconi first announced that he had 
succeeded in telegraphing across the Atlantic by 
means of etherial waves, the public in general 
accepted it without question, as they do any state- 
ment on matters scientific and technical that may 
make its appearance in their morning paper. The 
better-informed, however, showed greater caution, 
though, as the event has proved, their hesitation was 
in this instance misplaced. Nevertheless, there were 
good grounds or doubting a prior: the possibility 
of etherial telegraphy over such a distance as 2000 
or 3000 miles. The curvature of the earth, per se, 
would, it was thought, suffice to prevent practical 
signalling in this way between points at anything 
like this distance ; and it is only after the accom- 
plishment of this feat that a way has been seen of 
accounting for its possibility. M. Poincaré has 
attributed the success attained in telegraphing in 
this way between stations far apart to diffraction. 
It is well known that ordinary light is able to 
bend round an obstacle to a slight degree, and 
with the long etherial waves used in wireless tele- 
graphy, he suggests that this bending may be sufi- 
cient to counteract the curvature of the earth. 
Another theory, which, perhaps, has also something 
in it, depends on the fact that waves of electric 
induction cannot pass through a conductor. Ordi- 
nary sea-water is a conductor, and it is suggested 
that the upper regions of the atmosphere are also 
sufficiently conductive to act as reflectors. On this 
theory the energy radiated at Poldhu, in Mr. 
Marconi’s Newfoundland experiment, was confined 
between two concentric conducting shells, and it 
thus became possible to detect the waves on the 
other side of the Atlantic without using a collecting 
wire of any inordinate length. Apart, however, 
from the more or less plausible explanations of 
the results attained, afforded by the above hypo- 
theses, the remarkable and indisputable results 
obtained in transmitting intelligible messages 
between Poldhu and the s.s. Philadelphia, over a 
distance of 1551 miles, have now generally con- 
verted scientific opinion to the exactitude of Mr. 
Marconi’s original statement. Even so, however, 
few, we imagine, were sufficiently sanguine to 
believe that the matter of commercial etherial 
telegraphy would so quickly reach the stage fore- 
shadowed by Mr. Marconi in his paper read before 
the Royal Institution on Friday evening last. In 
short, Mr. Marconi hopes to transmit and receive 
signals at the rate of some hundreds of words 
per minute, using a new receiver based on quite 
other principles than that of the coherer, which has 
hitherto been generally used. 

The rapid development of Mr. Marconi’s system, 
as lightly sketched by him in his lecture, has 
been very remarkable. Six years ago his appa- 
ratus corresponded in principle to that illustrated in 
Fig. 1. In this, one terminal of an induction coil 
was connected to earth and the other to a vertical 
wire. On setting the coil to work, waves of electric 
induction were radiated forth from the vertical con- 
ductor, and were collected by a similar vertical at 
the distant station which was connected to a coherer. 
This coherer, as used by Mr. Marconi, consisted of 
a tube about 4 centimetres long, containing two 
termina!s, with a gap between them filled with a mix- 
ture of nickel and silver filings. Under ordinary 
circumstances the resistance across this gap is 
practically infinite, but under the influence of 
the electric induction impinging on the vertical 
wire this resistance falls to somewhere between 
100 and 500 ohms, and a local battery can then 
send through the coherer a current which works 
a Morse recorder, and also a device for tap- 
ping the coherer, thus shaking up the filings 





and thereby restoring its initial resistance. 
Other forms of coherer which are *‘self-restoring ” 
and need no tapping have also been used, and Mr. 
Marconi, on Friday, referred more particularly to 
one employed for some time in the Italian Navy. This 
consists of a drop of mercury between a pair of iron 
or carbon plugs. It appears, however, that this type, 
though very convenient for experimental work, is 
unsuitable for general use, as it cannot be relied 
upon to decohere with certainty. Moreover, the 
changes in the resistance of the coherer are not 
sufficiently abrupt to permit of a recorder being 
worked by its means, so that signals must be taken 
from it by means of a telephone. With his ordinary 
type of coherer, and the simple transmitter shown 
in Fig. 1, Mr. Marconi succeeded in transmitting 
signals for a distance of over 100 miles. The 
apparatus had, however, the drawback that each 
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collector was affected by every transmitter within 
its radius of action, and within this radius it was 
therefore impossible to work at any time more than 
one transmitter. 

To overcome this difficulty the syntonic system 
of wireless telegraphy was devised. In this the 
receiver was adjusted to respond to electric waves 
of some one particular periodicity, and the trans- 
mitter was altered so as to send out a series of 
waves of this particular period only. To get good 
results a prolonged series of waves is requisite, and 
hence it became necessary to abandon the simple 
vertical wire transmitter. Such vertical wires are 
capital radiators, but the energy in them is so 
quickly dissipated by this radiation that in a couple 
or so of oscillations there is no remanent energy 
left to vibrate, and it is therefore impossible with 
such a transmitter to send out the continued series 
of waves of uniform period needed for syntonic 
telegraphy. For this reason the type of radiator 
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shown in Fig. 2 was brought out. In this the 
vertical wire was replaced by a pair of concentric 
cylinders, as indicated. Using a zinc outer cylinder, 
7 metres high and 1.5 metre in diameter, good 
signalling was maintained between St. Catherine’s 
Point and Poole, a distance of 30 miles, and this 
was done without affecting the Admiralty plant at 
intermediate points. This system of concentric 
cylinders has a decided periodicity of its own, and 
is not easily interfered with by etheric waves 
naturally occurring in the atmosphere. 

Another persistent oscillator is such a circuit as 
is represented in Fig. 3; but such a circuit, being 
nearly closed, forms a bad radiator. However, by 
placing near one of the sides of such a circuit a 
straight metal rod or other good electrical radiator, as 
indicated in Fig. 4, good results are obtained, pro- 
vided that the periodicity of the vertical rod system is 
equal to that of the condenser circuit. With the 
arrangement shown, the period of oscillation of the 
vertical conductor A can be increased by introducing 
turns of wire, as indicated, or diminished by put- 
ting a condenser in series with it. The capacity of 
thecondenser ¢ in the spark-gap circuit is adjustable. 

The arrangements at the receiving station are 
as indicated in Fig. 5. Here a similar vertical 
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conductor to that at the transmitting station is 
connected to earth through the primary of a trans- 
former, the secondary circuit of which contains 
the coherer T, as well as an adjustable con- 
denser represented at J. It is necessary that 
all four circuits—viz., the two at the receiving 
stations and the two at the transmitting station— 
should be in tune ; that is to say, that in each circuit 
the product of the capacity and inductance must be 
constant. It has been found possible, by connect- 
ing the vertical wires at the transmitting stations 
through connections of different inductance to 
several differently-tuned transmitters, to use the 
one radiator for several instruments which may thus 
‘*send” simultaneously. One vertical wire at the 
receiving station canalsosimultaneously work several 
differently-tuned coherer circuits, so that a single 
station may receive at the same moment telegrams 
from a number of different despatching stations. 
With plant of this type it was possible to work 
between Poldhu and St. Catherine’s Point —a 
distance of 152 miles—without affecting the in- 
struments at Lloyd’s station, only seven miles 
from the transmitter. 

The plant used in Mr. Marconi’s experiments 
between Poldhu and Newfoundland was, we gather, 
based on similar principles, though for the radiator 
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at Poldhu 48 vertical wires, 65 metres high, and 
spaced at 1 metre centres, were used. The poten- 
tial to which these were charged was suflicient 
to cause sparking through 30 centimetres of air. 
In Newfoundland a makeshift plant had to be 
employed. The receiving wire, 400 ft. long, was 
supported from a kite or a balloon, and much trouble 
arose in attempting to secure syntony, owing to 
the variations in the height of the wire due to the 
wind. Moreover, it is probable that the experi- 
ments were also affected by a phenomenon only 
detected later, when signalling between Poldhu 
and the s.s. Philadelphia. In this case signals were 
successfully received, both night and day, up to a 
distance of 700 miles, but beyond this distance at 
night only. This peculiarity is attributed to the 
action of sunlight in promoting the discharge of the 
transmitter at Poldhu, and will be provided for 
by increasing the energy supplied. For his work 
between Poldhu and the Canadian station, now 
approaching completion in Nova Scotia, Mr. Mar- 
coni is to use a combination of the cylindrical 
radiator, already described, .with the condenser 
circuit, the arrangement at the transmitting station 
being represented diagrammatically in Fig. 6. 
Towards this station the Canadian Government 
have contributed a subsidy of 16,000/., an example 
which our own authorities show no anxiety to 
emulate. Fortunately, British commercial men 
have ever been more enterprising than their 
Governments, and no little credit is due to those 
who have had the pluck to provide the money 
which has been necessary for conducting the very 
elaborate experiments that now seem to be ap- 
proaching the period of full fruition. Already 
some financial return is being attained, since not 
only have Lloyd’s and the Admiralty adopted the 
system, but the plants installed on the Campania 
and Lucania bring in some 50/. or 601. per trip. 

With, however, the new detector referred to at 
the outset of our article, and which has already 
given excellent results between Poldhu and St. 
Catherine’s Point, it would seem that possibly the 
era of cheap Trans-Atlantic telegraphy is near at 
hand ; since its inventor expects, with a suitable re- 
corder, to be able to transmit telegrams at the rate 
of some hundreds of words per minute. This instru- 
ment is based on the fact that on exposing to 
high-period electric waves a magnet, which at the 
same time is subject to a varying magneto-motive 
force, its hysteresis is diminished, and the lag 
between the magnetism and the force producing it 
thus tends to vanish. The sudden corresponding 
change in the magnet’s strength, due to the 
vanishing of its hysteresis, gives rise to currents 
in a coil wound round it, and these currents can be 
detected by means of a telephone. Referring to 
Fig. 7, a magnet N Sis, by means of clockwork, 
caused to slowly rotate above a bundle of mag- 
netised wires placed below it. The magnetic 
induction through these wires is therefore con- 
stantly changing, but from hysteresis this change 
lags behind its proper position. These mag- 
netised wires are, however, wound with a coil 
of wire connected with the receiver circuit, and, con- 
sequently, when the latter is excited the hysteresis 
of the wires vanishes, and a sound is audible in 
the telephone connected, as illustrated, with a thin 
flat coil near the middle of the magnetised bundle. 
In the arrangement shown in Fig. 8 the mag- 
netised wires forma band passing round two pulleys 
as indicated, the receiver and telephone connec- 
tions being similar to those in Fig. 7. The band 
travels over a powerful magnet, not shown on the 
diagram. In neither arrangement is any signal 
perceptible, unless in the one case the magnet, and 
in the other the band of wire, is kept in motion. 

This type of receiver, Mr. Marconi states, is far 
more sensitive than the coherer, and can work 
much more rapidly. So fara rate of 35 words per 
minute has been easily attained, using a telephone 
as the receiving instrument; but no difficulty is 
anticipated in arranging the instrument te work a 
high-speed recorder. 





THE WORLD'S WATER-TUBE NAVY 
BOILERS. 

In view of certain statements that have been 
recently made in the House of Commons as to 
the absence of experience with certain classes 
of water-tube boilers, especial interest attaches 
to a return compiled by Lieutenant Charles 
W. Dyson, U.S.A., and published in the current 
issue of the Journal of the American Society of 





Naval Engineers, of which admirable institution 
Lieutenant Dyson is secretary-treasurer. The com- 
pilation is entitled ‘‘ Water-Tube Boiler Installa- 
tions of the World’s Navies.” The various types of 
water-tube boiler are placed under separate head- 
ings in the Tables, so that one sees at a glance 
which has a preponderance in regard to numbers. 
Other details are given in the columns of the tables. 
The headings are as follows: ‘‘ Name of Vessel ;” 
‘* Nation ;” ‘* Type of Vessel, and Displacement ;” 
‘* Boilers; ‘* Grate Surface ;” ‘‘ Heating Sur- 
face;” ‘* Designed Indicated Horse-Power and 
Speed ;” ‘* Coal Consumption at Moderate Speeds ;” 
‘*Full-Power Trials ;”’ Indicated Horse-Power ;” 
‘*Speed’;” ‘*Coal per Indicated Horse-Power ;” 
‘*Coal per Square Foot of Grate;” ‘‘ Indicated 
Horse-Power per Square Foot of Grate ;” ‘‘ In- 
dicated Horse-Power per Square Foot of Heat- 
ing Surface;” ‘* Air Pressure;” and ‘‘ Re- 
marks.” The latter often include weight of ma- 
chinery. It will be seen that the Tables repre- 
sent an immense amount of labour, and though 
one can hardly expect that, out of all the mass of 
figures, Lieutenant Dyson has secured absolute 
accuracy, yet the high position the journal of this 
Institution has taken as a trustworthy source of 
information, gives the data authority they would 
not otherwise possess. The Babcock and Wilcox 
boiler is first on the list, there being the names of 
nineteen navy vessels which have been fitted with 
this type. The greater number are, naturally, 
American ships for this American invention : four- 
teen ships belong to the United States Navy and 
five to the Royal Navy ; no other country having 
taken up this type. The highest powered ship is 
the United States protected cruiser Milwaukee, of 
21,000 indicated horse-power. The New Jersey 
and the Rhode Island United States battleships, 
each of 19,000 indicated horse-power ; our own 
battleship, the Queen, of 15,000 indicated horse- 
power, and our protected cruiser, the Challenger, 
of 12,500 indicated horse-power, are the other most 
notable vessels. The Belleville boiler has by far the 
highest record— the number of ships on the list being 
144, Of these, nearly one-half are British, no less 
than fifty-eight ships in the Royal Navy having Belle- 
ville boilers in their design. The French fleet comes 
next with thirty-four vessels, then Russia, twenty- 
seven ships, Japan ten, Austria, Italy, and Chili 
four each, Germany two, and Argentina one ship. 
The majority of these Belleville boiler ships are im- 
portant vessels, 103 of them having horse-power 
running into five figures. Nineteen of these are 
of 20,000 horse-power or over, four of our new 
armoured cruisers having engines of no less than 
30,000 horse-power in their design. To supply 
steam for this their boilers will have about 2310 ft. 
of grate area and close upon 72,000 ft. of heating 
surface. The Blechynden boiler is allotted to 
eight vessels, and the White boiler to four. None 
are large craft. The Diirr boiler, which possesses a 
good deal of interest for us at the present time, has 
only been included in the design of eight naval ships 
—six German and two Austrian. Two just reach five 
figures in the indicated horse-power, and one goes up 
to 15,000. The Guyot-Du Temple boiler has been 
allotted to four French vessels ; one, the armoured 
cruiser Jeanne d’Arc, being an important ship of 
28,500 horse-power. The Lagrafel D’Allest boiler 
has 22 ships to its credit—all French, excepting two 
Brazilians and one Bulgarian. The most important 
vessel is the Guichen, of 24,000 indicated horse- 
power. The Laird boiler accounts for five vessels, 
and the Niclausse for 34. In view of the fact that 
it was recently said in public that no one knew 
anything about the Niclausse boiler, it is interest- 
ing to note that vessels of the French, Russian, 
Italian, Spanish, American, German, Argentine, 
and, finally, of our Navy, have had the Niclausse 
boiler included in their design. The majority of 
these vessels are of high power, the French 
armoured cruiser Leon Gambetta running up to 
27,500 indicated horse-power. Six of them are 
over 20,000 horse-power, and 21 of over 10,000 
indicated horse-power. The Normand boiler has 
been given to 35 ships and eight torpedo-boats ; the 
Normand-Sigaudy boiler to five vessels. The Reed 
boiler has been included in the designs of 22 
vessels, all for the British Navy, the greater 
number being destroyers. The Schichau boiler 
has but one ship—a Russian protected cruiser ; 
the Oriolle boiler has been allotted to four French 
rn ps craft, and the Schultz boiler to six German 
and one Russian vessel. The Thornycroft boiler 
has been allotted to 56 vessels, the majority being, 





naturally, British. They are chiefly torpedo-bvoat 
destroyers and torpedo-boats, but there are two 
German battleships and two American battleships, 
the latter of 15,100 and 16,000 indicated horse- 
power respectively. There are also two protected 
cruisers. The Yarrow boiler has been included in 
the design of 44 vessels of different nationalities, 
and ranging from the size of a battleship to 
destroyers and gunboats, and with machinery from 
14,000 indicated horse-power downwards. Eight 
of these are of 10,000 indicated horse-power or 
upwards. 

We have not attempted to correct the list, pre- 
ferring to give such details we quote as they stand, 
without making a partial revision. That there 
are omissions almost goes without saying. For 
instance, in some cases torpedo-boats are included, 
whilst in others they are evidently left out, notably 
in the list of Yarrow boilers, which has not a single 
torpedo-boat to its credit. The Thornycroft boiler 
is almost in the same position, only seven torpedo- 
boats being named. 

There is a further Table which gives particulars 
of 15 vessels designed for a combination of cylin- 
drical and water-tube boilers. The majority of 
these, nine in all, are German; three are Dutch, 
and three American. The Dutch naval authorities, 
who tried a combination of Yarrow and cylindrical 
boilers, have, we understand, abandoned the plan 
in favour of all water-tube boilers. 





ROYAL SOCIETY SOIREE. 

Last Wednesday the second conversazione of 
the Royal Society was held in Burlington House. 
To this gathering ladies were invited, and hence the 
arrangements were different from those which pre- 
vailed at the earlier soirée, which was confined to the 
sterner sex. There were flowers in profusion, and 
the refreshments occupied a greater amount of 
space. Naturally, the exhibits had to be curtailed in 
number, and to be of a more popular—or, at any 
rate, more artistic character—than those we de- 
scribed in May. The Society was very fortunate in 
securing most able and interesting lecturers, and in 
showing lantern slides of an interesting character. 
At 9.45 Professor W. M. Flinders Petrie, F.R.S., 
lectured on ‘‘ Early Civilisation in Egypt,” and for 
more than half an hour kept his audience interested 
and eager to hear more. At 11.15 Professor E. B. 
Poulton, F.R.S., spoke in his delightful manner 
on ‘* Recent Work upon Protective Resemblance 
and Mimicry in Insects,” and illustrated his lecture 
by three-colour slides, which showed his hearers 
the wonderful devices that Nature provides for 
the safety of certain insects. Between these two lec- 
tures was a lantern display by Mr. J. Y. Buchanan, 
F.R.S., illustrating the performance of M. Santos 
Dumont’s navigable balloon, and the accident to it 
on February 14, 1902. 

Mr. Buchanan appears to have been assisting 
M. Santos Dumont in his balloon experiments ; at 
at any rate he was present on the steam launch 
which kept pace with him as he sailed over the 
Mediterranean. From time to time Mr. Buchanan 
took photographs of the balloon, and especially 
during the exciting half hour when the accident 
occurred on February 14. On that day the balloon 
rose so high that the trail rope came out of the 
water, and then it grew unmanageable, pitching 
violently, so that at one moment it appeared to be 
on its head, and the next on its stern. It is not quite 
clear what happened ; either the front compartment 
of the balloon was torn, or M. Dumont opened the 
gas valve. The stem of the balloon gradually 
collapsed, and the whole machine, losing its buoy- 
ancy, came down towards the water ; in doing so 
the rudder became unshipped, and many of the 
wires connecting the body of the balloon with a 
long girder which carried the motor, the propeller 
and the basket, with the aeronaut, fell slack and 
became entangled. When the engine got into the 
water the weight was reduced, and the steam 
launch was able to take hold of the machine and 
tow it towards the shore. A whaleboat offered to 
take M. Dumont off, but he stuck to his post until 
the water was up to his chin. When at last he 
consented to leave, it was found that he was badly 
entangled in the wires, and would have been drawn 
down had not the men in the boat had strong sailor 
knives, by the aid of which they were able to saw 
through the wires. As it was he had a very narrow 
escape of drowning, and the whole machine went to 
the bottom. 

The exhibits upstairs were to a considerable ex- 
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tent a repetition of those which appeared at the 
conversazione last month, and were described by us 
then. Of matters interesting to engineers there 
were very few, and also very few connected with 
physical science. Microscopical objects, pictures, 
photographs, botanical specimens, photographs of 
savage peoples, and the like, filled a large number 
of the stands ; but with these we have little to do. 
There was, however, one stand having considerable 
interest for engineers. It was that of Professor H. L. 
Callendar, F.R.S., and contained a simple apparatus 
for determining the mechanical equivalent of heat. 
A brass cylinder 6 in, in diameter and 2 in. long, 
half full of water, was kept rotating by an electric 
motor. Around its periphery was a brake strap, 
with a weight suspended at each end. These 
weights were kept floating by a very ingenious 
device. The brake strap was of two materials— 
half the length in leather and half silk. As 
the coefficient of friction increased, the strap tra- 
velled round the cylinder, bringing more of the 
silk into contact with it, and thus reducing the 
friction. On the contrary, if the coefficient de- 
creased, the strap moved in the opposite direc- 
tion, bringing a greater length of leather on 
to the cylinder. The position of equilibrium 
was soon attained, and, from the weights and the 
speed of revolution, it was easy to calculate the 
exact number of foot-pounds of work that had been 
expended ; while a platinum thermometer showed 
the rise of temperature. Under the conditions of 
working, the temperature was raised about 10 deg. 
Cent. in 1000 revolutions. 

The vacuum jacket calorimeters which Professor 
Callendar had also brought have been mentioned in 
our reports on the British Association meetings at 
Dover and Glasgow. Together with Dr. T. 
Barnes, of McGill University, Montreal, Professor 
Callendar, now of the Royal College of Science, 
London, has for some years studied the variations 
of the specific heat of water and mercury. The 
water flows through a tube, and is heated by a 
platinum wire, through which an electric current 
is passed ; the mercury can be sent through a fine 
tube, about one millimetre in internal diameter, and 
heated directly by the current which flows through 
it. The tubes are vacuum-jacketed and silvered 
inside. One of the unsilvered instruments allowed 
the visitor to examine the interior ; there was also 
a copper-jacketed calorimeter. Thermometers, 
we should add, are placed in the wider ends of the 
tubes, and the temperature of the liquid is deter- 
mined as it enters and leaves. 

Mr. A. Vernon Harcourt showed an apparatus 
for the administration of chloroform mixed with 
air for the production of anzsthesia. He had two 
consecutive vessels, the first half-filled with a mix- 
ture of chloroform and spirit, and the second with 
water, and over the surface of these liquid air 
was drawn in az gzag course. In the first the air 
took up about 2 per cent. of its volume of chloro- 
form mixed with alcohol, and in the second the 
alcohol was absorbed by the water, leaving the 
chloroform only. Next the air passed through a 
vessel with a double-way cock, by which it could 
be further diluted with additional quantities of air 
in any desired proportion. This vessel was con- 
nected to a face-piece intended to be applied to the 
patient, and was provided with two valves, so 
arranged that when the patient drew in his breath 
he obtained the chloroformed air, and when he 
emitted his breath the air was discharged into the 
atmosphere. By this apparatus the administration 
of chloroform is made as nearly safe as is possible. 

An interesting exhibit was one shown by Pro- 
fessor W. Ramsay and described as an attempt to 
reproduce an aurora borealis. The apparatus used 
consisted of a very powerful electro-magnet placed 
vertically and having pole-pieces extending hori- 
zontally from its upper and lower ends. Between 
these pole-pieces was placed an exhausted glass 
globe, containing in its upper part a wire ring which 
reseived a strong alternating current, producing an 
annular glow discharge. When a current was 
passed through the coils of the electro-magnet, this 
discharge was deflected downwards in the form of 
streamers, thus producing a good imitation of the 
well-known auroral streamers. When the globe 
contains air in a highly rarified state, the spectrum 
of the discharge shows strongly marked the lines 
of krypton, thus reproducing the spectrum of the 
aurora, the main lines of which have been proved to 
be coincident with the krypton spark spectrum. 

An experiment illustrating what was described as 
& paradoxical consequence of the wave-theory of 











light was shown by Mr. Edwin Edser and Mr. 
Edgar Senior. In an ordinary right-angled prism, 
if a ray of light falls normally on one of the 
mutually ular faces, it is, as is well 
known, totally reflected at the internal surface 
of the hypothenuse of the prism, and emerges 
at the other rectangular face. Messrs. Edser 
and Senior show, however, that if a photographic 
diffraction grating be formed on the hypothenuse 
face, the rulings being parallel to the axis of the 
prism, the light ceases to be totally reflected at 
that face, a considerable proportion passing out 
through the grating, and giving rise to brilliant 
diffraction spectra. Thus, as the experimenters re- 
mark, ‘‘ light which cannot penetrate the face when 
the latter is quite clear, is freely transmitted 
when parts of the face are rendered opaque.” 
The explanation appears to be that the secon- 
dary wavelets which are formed when the beam 
strikes the internal face cease to mutually de- 
stroy each other when that face is broken up 
into alternate clear and opaque spaces, the secon- 
dary wavelets thus escaping producing the diffrac- 
tion spectra. In the prism used in the experiment 
on Wednesday evening the photographic grating 
was one of 3000 lines to the inch. 

Dr. Morris Travers exhibited a Hampson appa- 
ratus for liquefying hydrogen, constructed by the 
Brin Oxygen Company, of Battersea, to his designs. 
Hydrogen differs from most gases in so far as it 
becomes warmer when, after being compressed at 
ordinary temperature, it is afterwards allowed to 
expand ; whilst air, for instance, cools under these 
conditions. But at temperatures below — 80 
deg. Cent. this anomaly disappears, and the 
hydrogen then undergoes cooling on free ex- 
pansion. The hydrogen liquefaction apparatus 
may briefly be described as an oxygen or air 
liquefier, to which certain parts are added to 
effect the liquefaction of hydrogen. The hydrogen 
gas passes under a pressure of about 150 atmo- 
spheres, through coils, into the interior of the appa- 
ratus, the coils being cooled by solid carbonic acid, 
by liquid air at a temperature of — 185 deg. Cent., 
and by liquid air boiling under reduced pressure at 
— 200 deg. The liquefaction of the air therefore 
starts the whole process. The cooled hydrogen 
enters a regenerative coil, and, expanding through 
a valve at the bottom, is partially liquefied. The 
liquid hydrogen, which has no colour, collects 
in a vacuum vessel which is held under the 
apparatus. The unliquefied portion passes up 
again through the regenerator coil, returning to the 
compressor, and cooling the other gas on its course. 
The process is thus cyclical, as in the air liquefac- 
tion in Dr. Hampson’s machine. The regenerator 
coil is at the bottom of the apparatus, and the 
vacuum vessel fits over it. The liquefaction takes 
about half-an-hour, at the end of which time half- 
a-litre (nearly half-a-quart) of liquid hydrogen 
will have been obtained. The apparatus was not 
shown in action for obvious reasons ; for although 
there is no danger, the valves have to be carefully 
watched. Dr. Travers has by an ingenious arrange- 
ment, comprising a valve with a piece of iron on 
the spindle, the whole contained in a solenoid, 
succeeded in determining the melting point of 
hydrogen at — 14.1 deg. absolute. This is a great 
achievement. The solid hydrogen does not look 
metallic, but like a snowy mass. 

Professor E. J. Garwood exhibited examples of 
telephotography from the Alps and the Himalayas, 
comprising the Kangchenjunga taken from Jongti at 
a distance of 12 miles, the Kabru at 32 miles’ range, 
both in the Himalayas, and the Piz Bernina range 
and the Pennine Alps, the latter taken from the 
Engadin, 96 miles away. 

The examples of natural colour photography, ex- 
hibited by Messrs. Sanger, Shepherd, and Co., 
were mentioned in our notice of the May Conver- 
sazione of the Royal Society. The reproduction of 
landscape paintings, portraits, of a peacock’s 
feather, of polariscopic and spectroscopic slides, of 
butterflies, of various bacilli (tubercle, leprosy, 
tetanus, &c.), are very interesting. The negatives, it 
will be remembered, are taken through colour filters, 
admitting light of the three primary colour sensa- 


tions—red, green, and blue-violet; from these |j 


three negatives three coloured positives are printed 
upon a special film and mounted in superposition. 
Mrs. E. Walter Maunder had prepared two careful 
drawings of the two photographs which she took of 
the corona at the observatory on the Island of 
Mauritius during the sun eclipse of May 18, 1901. 
She had a Cooke photo-visual telescope of 4.2-in. 


aperture and 72-in. focus at her disposal. The first 
photograph shows the corona 7 seconds after the 
commencement of totality ; the great prominence and 
the coronal disturbance immediately over the place 
of the sun-spot, which appeared on the following 
day on the east limb, are very well marked, an expo- 
sure of a quarter of asecond being used. The second 
photograph, taken about two minutes later, with 
an exposure of 8 seconds, shows the corona streamers 
very fully, and, on the whole, very regularly and 
beautifully developed. There is, moreover, some 
interlacing of the coronal rays in the north-east, and 
an interruption crossing the north polar streamers. 

Subjects having the interest of the day were 
shown by Mr. ~ lie Crookes, A.R.S.M., and by 
the West Indian Volcanoes Committee of the Royal 
Society. The specimens of the latter were for- 
warded by Dr. Morris, of the Imperial Agricultural 
Department of the West Indies, to Professor 
Judd, and had been collected on May 7 and 8. 
Barbados, it should be borne in mind, is éast of 
St. Vincent, and also of Martinique ; and the dust 
must have, as in the eruption on St. Vincent of 
1812, been carried to Barbados by an air current 
of the higher strata blowing in the opposite direc- 
tion to the wind on the shore. The principal con- 
stituents of the dust are magnetite, picked out 
with the magnet, and making something like 5 per 
cent. of the whole fine grey dust, hypersthene, 
augite, plagioclase, or anorthite-labradorite, small 
pellets of pumice, most pronouncedly porous, 
and fine disintegrated pumice and other minute 
mineral particles. Heated in a gas stove up to 
1200 and 1400 deg. Cent., the grey powder melts 
to a blackish mass, which, under the microscope, 
bears an unmistakable resemblance to the andesite 
of the old sandstone from the Cheviot Hills. The 
resemblance comes out very well under polarised 
light ; the Cheviot hypersthene-andesite is, how- 
ever, not so rich in crystals. Black specks, most 
likely magnetite, can be discerned in most of 
the light-coloured crystals. The photographs 
of the vegetation covered with the volcanic 
dust, which Mr. Freeman, also of the agri- 
cultural department of the West Indies, had 
sent, are a sad sight. The analyses which Mr. 
Crookes has made of the dust he had been fortunate 
to obtain demonstrate that the dust is, in its 
material, essentially a silicate of alumina with 
about 52 per cent. of silica and 21 of alumina ; iron 
oxide and lime contribute each 9 per cent., mag- 
nesia 4, and soda, votash, and nd sl acid about 
1 per cent. each. These numbers refer to the Bar- 
bados dust ; those for the dust collected on the deck 
of the s.s. Roddam are a little different. But we may 
take it that all these oxides were practically bound 
by silicic acid, that there was little sulphur— 
indeed, the newspaper reports have commented 
upon the absence of sulphur—and that the very 
small amount of phosphoric acid found (only a } per 
cent. in the insoluble state), moreover, precludes 
the hope that the dust may have any agricultural 
value. Some volcanic dusts have made fertilisers. 

In one of the rooms downstairs Dr. G. John- 
stone Stoney, F.R.S., showed experiments exhibit- 
ing interference between portions of light from 
independent sources. The image of a broad flame 
was thrown by lenses upon a diffraction grating 
with 26,000 reflecting strips. A slit was interposed, 
but, nevertheless, parts of the light falling upon 
widely-separated strips of the grating came from 
different parts of the flame, and were in phases and 
states of polarisation not related to one another. 
Notwithstanding this, the portions of light thrown 
off from these reflecting strips exhibited the same 
full power of interfering with one another, and 
consequently gave rise to the same distribution of 
light, and produced spectra of the same purity as 
are found when the image of the flame is allowed to 
fall on the slit instead of on the grating, which 
latter arrangement secures that any part of the 
luminary which can shine upon the grating at all 
will send its light equally over the whole grating. 
A sodium flame was used as a source of light, and 
the telescope was placed to show the D lines of 
the spectrum of the second order; these were 
well defined to whatever width the slit was ad- 
justed. In a second experiment the image of a flat 
flame was thrown ona microscopic diatom having 
hexagonal markings like those of a honeycomb ; 
this produced a large number of circular spectra 
grouped around a common centre. 

Among the objects which appeared on the 
previous evening were the X-ray photographs of 
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hotographs by Messrs. Sanger, Shepherd, and 

0.; the ‘* Braun” tube for cathode rays, by Mr. 
A. C. Cassor ; an electrical influence machine, by 
Mr. W. R. Pidgeon, M.A.; poisonous fodder 

lants and food ins, by Professor Wyndham 

unstone ; the exhibit of the Marine Biological 
Association, designed to show that the age of fishes 
can be learned from their scales ; and the colli- 
mating telescope gun-sight, of Sir Howard Grubb. 

On the central table were a number of micro- 
scopes, showing most interesting preparations. 
Among these Mr. E. J. Bles showed living tad- 
poles of the Cape clawed frog. In these the circu- 
lation of the blood could be seen in active pro- 
gress. Mr. H. G. Plimmer, F.L.S., had a number 
of slides illustrating the life-history of the tsetse- 
fly disease which is so fatal to horses in South 
Africa. He had even specimens of the blood 
containing living trypanosoma, which he had ob- 
tained from animals which had been inoculated in 
this country in the course of experiments to find a 
remedy for this serious disease. Colonel Bruce, 
F.R.S., and Mr. H. G. Plimmer also showed speci- 
mens prepared from the blood of a cow suffering 
from Texas fever. Mr. F. Enock, F.L.S., has dis- 
covered a new species of fairy fly, and showed 
living specimens in their eggs, and some in the act 
of emerging. 








NOTES. 
Russtan DEVELOPMENTS IN THE Far East. 


Some time ago we indicated generally the inten- 
tion of the Russians to connect the Trans-Siberian 
Railway by steamer, not only with the chief ports 
in China and Japan, but also with the main lines 
to Europe, America, and Australia, and thus, in 
a sense, alter the position of the centre of magni- 
tude of the carrying trade of the world. The ser- 
vices hitherto carried on are (1) one from Vladi 
vostock to Shanghai vid Kiaochow, Chefoo, Port 
Arthur, Jinsen, Nagasaki, Fusan, and (2) from 
Vladivostock to Port Arthur vid Nagasaki. Hence- 
forth there will be five services—namely, (1) 
Port Arthur to Vladivostock vid Nagasaki ; (2) 
Shanghai to Vladivostock wid Port Arthur, Jinsen, 
and Nagasaki; (3) Shanghai to Vladivostock vid 
Nagasaki ; (4) Shanghai to Vladivostock vid Port 
Arthur, Nagasaki, Fusan, and Yuensan ; (5) Dalny 
(Talienwan) to Chefoo vid Port Arthur. The rates 
for passengers from Vladivostock to Shanghai will 
be 55 roubles first class and 15 roubles second 
class, and for the other ports in proportion. The 
steamers will connect at Nagasaki and Shanghai 
with the main lines of steamers to Europe, America, 
and Australia, so that the Trans-Siberian Railway 
has opened a new outlet for all parts of the world. 
Port Dalny is rapidly becoming a place of com- 
mercial importance, and its population is in- 
creasing greatly. It is very mixed, but many 
Russians are now taking advantage of the quick 
communication with Europe, and are settling at 
the port in large numbers. The publication of 
the Anglo-Japanese Alliance created no sensation 
among the natives and Russian residents of the 

lace. It is stated that a branch of a Japan-China 

ank is about to be established, so it is evident 
that the Japanese mean to claim their share of 
whatever trade is going. 


Petroteum Deposits IN CENTRAL ASIA. 


The petroleum deposits in Tergana, the most 
easterly of the Russian Provinces in Central Asia, 
are at present attracting considerable attention. 
Naphtha seems to exist in almost all parts of the 
province, and it is in many places found together 
with a black asphalte-like substance, which is called 
kirr, and which is already being somewhat ex- 
tensively exploited for asphalting purposes. The 
richest naphtha deposits appear to be in the 
Andishan district, along the borders of the river 
Malu-Su, and in the Margelan district. The former 
have recently been nationally examined and a 
number of borings carried out. The latter, known 
as the Tschinison deposits, are situated some 16 
miles from the town of Margelan, and about 
12 miles from the railway station of Wannowskoja, 
on the Central Asian railway. These deposits have 
already been worked, in days long gone by, by the 
Chinese, it is surmised, but when the Russians 
took possession of the province, the naphtha in- 
dustry was revived in a primitive manner, although 
the yield was somewhat important. The matter 
was again dropped, from want of capital and want 
of transport, but the building of the Samarkand- 





Andishan railway gave a fresh impetus to a 
national exploitation, and a company has been 
formed with a capital of 250,000 roubles. The 
naphtha-carrying layers are located at a considerable 
depth, probably about 1000 feet, a depth which has 
probably been reached by this. Preparatory work 
for the construction of a pipe to the Waemawabes 
railway has already been commenced, and at the 
latter place the building of large tanks is under 
contemplation. The petroleum is likely to find a 
ready sale for the Central-Asian and the Oxenburg- 
Taschkent railways. 


SHorepitcH Exectric SupPty. 


Shoreditch earned distinction five years ago by 
the loudly-proclaimed ambition of the authorities 
to generate all the electricity that the district 
would require, by the heat generated by the burning 
of refuse in destructors. If the results have not 
realised expectations, the cause is to be found, 
in the extravagance of the prophets and not in ineffi- 
ciency of the mechanism. Shoreditch has not been 
able to meet its electric requirements, and at the 
opening of a new electric station, dependent on mere 
coal as a source of heat, there was an interesting 
departure from the usually insipid style of oratory 
which characterises such functions, borough coun- 
cillors being free in the expression of their 
conflicting opinions, and these seemed due to 
the primary function of a dust destructor being 
mistaken for that of a steam generator. Both 
have their place, and it is no discredit to Shore- 
ditch that the use of electricity has so developed 
that a new station has been required. It is 
advantageously situated alongside the Regent’s 
Canal, and is equipped with grab and coal- 
conveying mechanism to minimise handling. There 
are four of Babcock and Wilcox’s marine type of 
boilers, with a collective surface of 10,880 square 
feet, with economisers having a total of 1400 square 
feet. The marine type requires less space than 
the land boiler. Three of the boilers are hand-fed, 
with grates of 734 square feet collective area ; the 
fourth has a double 4-ft. chain grate stoker of 
68 square feet area. The waste gases pass through a 
built-up metal flue to the brick chimney. The two 
engines are by the Wallsend Slipway and Engineer- 
ing Company, Limited, and in them Mr. Andrew 
Laing, the general manager, has introduced a new 
arrangement of Corliss gear; but as we hope 
to illustrate it later, it is only necessary to state 
that a high economy is realised. The cylinders 
are 244 in. and 53 in. in diameter, respectively, 
the stroke being 42 in. The flywheel weighs 
32 tons, and on the same shaft as each engine is a 
Westinghouse multi-polar generator, which at 90 
revolutions gives an output of 730 amperes at 1100 
volts. The station, which has been designed by 
Messrs. Kincaid, Waller, and Manville, and has 
been constructed under the direction of Mr. C. 
Newton Russell, the borough electrical engineer, 
is compactly planned, and is equipped with all 
accessories. 


Catcrum CARBIDE FROM Non-E.ectrRIc FurNACcEsS. 


Recent experiments on the heat of formation of 
calcium carbide once more direct our attention to 
the use of mixtures of air and oxygen in metal- 
lurgical furnaces. The unsatisfactory condition of 
the carbide industry has various causes, as electric 
furnaces are undoubtedly wasteful, and many at- 
tempts have been made to prepare the carbide in 
ordinary furnaces. The experiments with peat are 
not likely to prove successful. But Rothmund has 
shown that carbide can be formed at.so low a tem- 
perature as 1620 deg. Cent., and he further demon- 
strated that at 1560 deg. finely powdered calcium 
carbide is split up again into lime and carbon by 
carbon monoxide gas. This re-decomposition of 
calcium carbide has often been suggested, and is, 
indeed, not surprising, when we consider that 
the oxides of the alkali metals are reduced by 
carbon at white heat, whilst at red-glow a piece 
of sodium metal will decompose carbon mon- 
oxide gas into oxygen and sooty carbon. Roth- 
mund’s furnace consisted simply of a hollow arc- 
light carbon, charged with powdered lime and 
carbon, and heated electrically. Boochers esti- 
mates that in crucibles not heated by the elec- 
tric current the formation of calcium carbide 
requires a temperature of at least 2000 deg. Cent. 
He charged a graphite crucible with layers of lime 
and charcoal, using an excess of the latter, as the 
crucible was not heated from outside, but all the 
heat was produced within the mass by combustion 





with air to which more or less oxygen was added. 
The air mixture was preheated by passing it through 
a coil wound round the upper part of the crucible. 
If we assume that carbon monoxide would be pro- 
duced from this combustion, the following tempe- 
ratures should result after Le Chatelier and Mal- 
lard : Burning air, 1260 deg. Cent. ; air containing 
35 per cent. of oxygen, 1800 deg. ; air with 50 per 
cent. of oxygen, 2200 deg.; pure oxygen, 3100 deg. 
If some carbon dioxide is formed, the temperatures 
will be higher. No carbide was formed when air 
or the 35 per cent. mixture were applied ; with 
with mixtures of 50 or 60 per cent. of oxygen, fair 
yields of crystallised calcium carbide were obtained. 
That carbide can be easily produced when we feed 
an ordinary furnace with oxygen, is confirmed by 
Danneel ; no preheating of the oxygen is required. 
Common illumination gas, on the other hand, will 
not answer, because its flame is too diluted. This 
may sound strange, but the following experiment, 
described by Wedgenburg, explains the point. 
The gas is heated by electric resistances in a 
closed chamber, provided with a burner at the top, 
and mixed with a sufficient amount of oxygen to 
give a non-luminous flame. It will be found that 
only the carbon is burned to monoxide and partly to 
dioxide, while the hydrogen escapes uncombined ; 
the hydrogen, therefore, only dilutes the gas. But 
we return to the formation of carbide in furnaces 
burning air, artificially enriched with oxygen. Such 
air can be made in various ways, and is much less 
expensive than anything approaching a high per- 
centage oxygen. Linde machines, it is stated, 
yield 1 cubic metre of a 50 per cent. oxygen, or 
8 cubic metres of a 35 per cent. oxygen, per 
horse - power hour. If we feed metallurgical 
furnaces with such oxygen, we could attain much 
higher temperatures than we produce at present 
with the aid of powerful blowing engines. We 
are quite aware that rich oxygen is not likely to 
become cheap, and that laboratory reactions of 
pure oxygen have not much importance for the 
practical metallurgist. But we might try oxy- 
genised air. 


Sarr Lakes aS Naturat Heat AccuMULATORS. 


A very curious observation is reported from the 
so-called salt ridge near Szovdta, in the north- 
eastern part of Transylvania. Rock salt is found 
over an area described by Alexander Kalecsinsky 
in the Annalen der Physik of February, 1902, as 
only a few hours in circumference. There are 
mounds of rock salt up to 150 ft. in height, 
numerous salt lakes, and several small rivulets in 
this ridge, which lies 1600 ft. above sea level, and 
is sheltered from the winds. It had long been 
known that the water of the salt lakes, particularly 
of the Medve Lake, which has an average depth of 
about 30 ft., and also of the Mogyoros Lake, was 
very warm at depths between 3 ft. and 10 ft., and 
cooler both near the surface and at greater depths. 
While the surface temperature of the water varies 
with the air temperature, the salt water at a depth 
of about 4 ft. was 150 deg. Fahr. in September, 
1898, and gradually went down to a minimum 
of 80 deg. in April, when it began to rise again. 
Kalecsinsky observed a maximum temperature 
of 158 deg. in the Medve Lake. There are 
neither hot springs nor chemical reactions to 
account for this peculiar phenomenon. The sun is 
evidently the source of the heat. For the differ- 
ence in the temperature of the different layers of 
salt water is, as a rule, more pronounced in the 
latter portion of spring and in autumn, when sun- 
shine prevails in that district, than in the rainy 
summer months; in bright sunshine periods the 
temperature increases daily by almost 2 deg. Fahr. 
But the explanation has only now been found with 
the aid of experiments. Kalecsinsky had two ponds 
excavated in the clay soil, and filled the one, with 
salt water, the other with river water. Both waters 
became heated to the same degree. He then filled 
both with concentrated salt water, but he covered 
the one pond with a surface layer of sweet water. 
As long as the sun kept behind the clouds, no 
difference in the temperatures was noticed. But 
when the sun came out, the pond which contained 
brine under a surface layer of sweet water, showed 
the peculiarity of the Medve Lake ; that is, a layer 
of warm water between the top and bottom layers 
of cold water. The temperature difference in- 
creases with the difference in the densities of the 
water. In the Medve Lake, 5 per cent. of salt 
are contained in the water at a depth of 4 in.; 
at a depth of 20 in. we find 20 per cent. of 





os Ba a 


Anne pgine Nets 


Me at 


: 
| 


‘caida 


Se tee aed 


pone. Sn AE 


tS? OLE 


ne 


tate, 


Sent 


SST Ps REE ERATOR IO NF OTR: 





| 
i 
| 








822 


ENGINEERING. 





[JUNE 20, 1902. 





salt ; at a depth of 5 ft., the water is practically 
saturated. In the Black Lake of that district, on 
the other hand, where the water displays no ab- 
normal heat phenomenon, the density increases very 
gradually with the depth; the upper 6 ft or 7 ft. 
of water of that lake are very slightly saline at any 
rate. The water of the open sea, again, is too 
feebly saline all through to show this peculiarity. 
The heat storage in the Medve Lake probably 
arises in this way: The salt sclution absorbs the 
heat rays. If there were no marked difference in 


the density of the different strata, the warm water 
would rise to the surface and lose its heat again 
there by contact with the air, and owing to the 
A simple calculation con- 


increased evaporation. 








firms this reasoning. With a temperature gradient 
of 0.4 deg. Cent. per centimetre, such as we ob- 
serve in the Medve Lake, the salt water might 
lose 2 calories per hour; but more heat could 
not escape. If, therefore, the hot stratum had 
a thickness of 1 centimetre, it might cool by 
2 deg. per hour after sunset. But the solar 
heat supply from outside is far greater, about ten 
times as great, if we take as an average only half of 
Langley's value, 0.04 calorie per second per square 
centimetre ; hence heat will be stored up. The 
principle of this explanation is endorsed by C. 
Lenard, well-known through his researches on 
cathode rays, and who was formerly a colleague 
of Kalecsinsky’s, at Budapest. 


ROYAL METEOROLOGICAL SOCIETY. 

THE second afternoon meeting of the present session 
was held on Wednesday, the 18th instant, at the Society’s 
rcom3, 70, Victoria-street, Westminster, Mr. R. Inwards, 
F.R A.S., Vice-President, in the chair. 

Mr. F. C Bayard read a paper on ‘‘ English Climatology, 
1891-1900,” which is a discussion of the climatological 
data printed in the ‘‘ Meteorological Record.” In 1874 
the Royal Meteorological Society commenced the organi- 
ration of a series of stations at which the observations are 
made twice a day on a uniform plan, so that the results 
may be strictly comparable with each other. In addition 
to these the society in 1880 organised another class of 
stations termed ‘‘ Climatological,” at which the observa- 
tions are made once a day, viz., at9a.m. Mr. Bayard ona 
former occasion worked up the results from these climato- 
logical stations for the 10 years 1881-90, and in the 
present paper he gives the averages from 69 stations for 
the 10 years 1891-1900. The elements dealt with are 
temperature, relative humidity, amount of cloud rainfall 
and rainy days, and the results are a valuable contribu- 
tion to the climatology of the British Isles. 

A paper by Mr. W. L. Dallas on ‘‘ Harth Temperature 
Observations Recorded in Upper India” was also read, 
in which the author discussed the observations made on 
the temperature of the soil at three stations—viz. : 
Lahore, the capital of the Punjab; Dehra Dun, in the 
north-west of the North-Western Provinces ; and Jaipur, 
the capital of the native state of that name. The obser- 
vations, which were made at depths varying from 4 in. 
to 454 ft. below the surface, extended from 1884 to 1899. 








Ras 1n France.—The Paris, Lyons, and Mediter- 
ranean Railway Company has le’ a contract for 9787 tons 
of steel rails at 67. 13s. 4d. per ton to MM. de Wendel 
and Co., and another contract for 1176 tons at 6. 15s. 7d. 
per ton to the Alais Forges Company. 





Carr AND Cairo Rattway.—The Cape and Cairo Rail- 
way has been surveyed as far as the Zambesi, where a great 
steel bridge, having one span of 500 ft., will carry the line 
across the river at the Victoria Falls. The whole section 
from Bulawayo to the Zambesi—275 miles in length, 
or nearly 1700 miles from Cape Town—is expected 
to be opened next year. Locomotives for contractors’ 
purposes are now running on it for a short distance 
north of the present terminus, and a railway ex- 

loration party has been despatched over the route keyond 
Victoria alls as faras Tanganyika. For 40 miles north 
of Bulawayo the earthworks are more or less complete ; 
bridging work on the Victoria Falls section is in progress, 
and about five miles of the line are finished. The work 
of connecting the Bulawayo and Salisbury sections is also 

rogressing rapidly, and rails are already laid from Nalis- 
Coy to Sebakwe, a distance of 60 miles. From the 
Bulawayo end of this line the rail-head has reached the 
Arguza, co that when this gap is filled and the line com- 
pleted, trains will be able to run from Cave Town to 
D.lagca Bay, vid Bulawayo, Salisbury, and Umtali. 








DEEP SUBAQUEOUS FOUNDATIONS. 
To THE Epitor oF ENGINEERING. ; 

S1r,—The recent discussion before the American Society 
of Civil Engineers of Mr. George 8. Morison’s a ed 
on the Bohio dam for the Panama Canal, developed a 
proposition from me which I hope you may find of suffi- 
cient interest to the engineering world to insert the fol- 
lowing brief description of it in your paper, and I need 
hardly say that any further details that may be required 
by any one T shall cheerfully supply.* 

It is, in fact, a new method for constructing very deep 
subaqueous foundations erally, without the use of 
compressed air caissons, whenever the conditions of strata 
and depth are such as to permit of its application. 

The cross-section of the ~~. River Valley at the 
site chosen for the dam by the French engineers, is given 


shaft a tunnel is driven aud timbered in the ordinary way 
from side to side of the rock floor. This tunnel is then 
filled, rather than lined, with concrete, having an open- 
ing barely large enough for convenient bandling of 
material from excavation as the work advances, and for 
rage ty the pipes necessary for pumping and ventilation 
to the working shaft A; the amount of pumping neces- 
sary would be accurately ascertained by experience at the 
bottom of the shaft before any expensive work has been 
begun ; it is certainly not likely to be large at such a 
depth, through the undisturbed and comparatively tight 
strata above, and certainly not beyond the capacity of 
ordinary mining pumps in similar conditions under the 
seashore and elsewhere—without the use of compressed 
air—the concrete would not be packed against the roof 
timbering, but left fiat, as shown, with space enough at 
top for proper ramming. 





on the plan I forward herewith. It will be seen that 





YUMMY OULD 





. » a 


748 ENLARGED CROSS SECTION 
OF FIRST TUNNEL. 


the bed-rock is more than 120 ft. below the level 
of the water in the river at ordinary times, but 
the width and depth of the stream proper are com- 
paratively insignificant (except during floods) to the 
dimensions of the true rock-walls of the valley, which 
must be filled “dl the dam to raise the water about 100 ft. 
behind it in Lake Bohio, and that, to reach the bed-rock, 
more than 100 ft. of variable material must be excavated, 
if any form of curtain wall is decided upon as necessary 
to completely cut off the seepage under the dam. The 
Chagres River is subject to heavy floods at rather fre- 
quent intervals, yet it is desirable to save all the water 
possible for canal Icckage. And the American Commis- 
sion of Engineers, taking this view, have proposed an 
earth dam, with a masonry core wall carried down to bed- 
rock by means of separate caissons, which, although very 
ingenious, I consider unsatisfactory in the connections of 
its sections by vertical joints, making a discontinuous wall, 
and inefficient sealing between bottom of wall and 
rock. The depth is so great that they propose to pump 
down the head of water in the cofferdam as much as 
possible to relieve the pressure. This form of dam, if 
admittedly satisfactory when constructed, is estimated to 
cost 1,621,2232. 

Mr. Geo. S. Morison, M. Inst. C.E., one of the 
members of the Commiesion, contends, however, that 
80 great an expense is not necessary for the safety of 
the structure, and not warranted, for the sole purpose of 
saving the estimated maximum amount of seepage 
(40 cubic feet per second) that would pass under a dam 
without any.curtain wall at all under the full head of the 
lake; so he advocates in his paper above alluded to, a 
particularly well-designed earth dam of extraordinary 
dimensions, at a cost of only 486, 1620. 

My proposition, as shown in the accompanying drawings, 
consists of a curtain wall of concrete of peculiar construc- 
tion from bed-rock to‘river bottom, and a clay puddle 
core wall saddled over it from that point to the top of the 
dam, as additional features of Mr. Morison’s dam at an 
additional cost of 80,000/., which still keeps the total 
cost of the latter at a figure about one-third of the former 
as proposed by the Commissioners, and adds greatly to its 
efficiency in sealing absolutely down to the bed-rock at all 
points. 

My reason for substituting clay puddle for concrete in 
the core wall above natural ground level is its greater 
elasticity and consequent tightness under the unequal 
pressures and settlement on both sides of the earth fillin 
of the dam, which is almost certain to occur in suc 
great masses while below ground-level ; no such inequality 
can exist, and this feature is, as far as I am aware, quite 
a new combination in dam design, where much difference 
of opinion exists as to the relative merits of puddle and 
concrete for such works. 

At A, in Fig. 2, a working shaft will be sunk down 
to the bed-rock at a point sufficiently far from the bank 
of the river to be safe from flood damage, and in the 
alignment of the core wall. From the bottom of this 





* See Proceedings of Am. Soc. C.E, for January, 
March, and May, 1902. 


On completion of this first tunnel (or even sooner, 7.¢. 







WATER LEVEL 


when it is sufficiently advanced, if found more convenient 
or expeditious), a second tunnel, precisely similar in all 
respects, is driven from both sides of the same shaft on 
top of the first tunnel, using the latter as floor, and 
timbering and filling as tefore, and eo on successively, 
tunnel over tunnel, until such height is reached where 
the infiltration of water from proximity to the river 
bottom becomes too great to handle safely with erp aoe HY 
bub proper drainage through to the lowest tunnels would 
always be maintained, thus using them as ‘‘sumps,” and 
improving the conditions for driving the upper tunnels— 
thus the whole of the first part of the work, which, by 
the usual methods is the most costly, difficult, and 
dangerous, becomes by this method the simplest, =— 
and cheapest; it is effectively carried out, and the 
rcck practically bui/t up to a point where the ordinary 
ec fferdam and caisson can complete the wall and start 
the clay puddle superstructure. 

The advantages of this method are obvious. The sur- 
face is left undisturbed, and the long period of danger 
from flood damage during the preliminary stages of such 
work eliminated. 

A perfectly sealed continuous wall is built with hori- 
zontal (instead of vertical) bed-joints from side to side. 
The wall is honeycombed, and thus open to inspection for 
leaks or bad workmanship at all points, and for all time. 
More than one working shaft may, of course, be used if 
desirable, and all seepage is absolutely cut cff, and the 
available water supply increased to quite an appreciable 
amount, if Mr. Morison’s estimate of its maximum possible 
volume is correct. 

These points are of considerable importance ab Panama, 
and equally so on any dam at any place, if obtainable 
within reasonable limits of cost; and the application of 
the same system of construction to deep bridge piers and 
other works, may often be of greatadvantage to engineers 
and contractors: the excavation being carried out from 
the bottom upwards, without disturbing the surface before 


bed- | the last scages of the work, instead of the reverse under 


present methods, which first let the water into the exca- 
vation, and then drive it out again at great cosb by com- 
pressed air. 
Thanking you for your courtesy, 
I am, Sir, very truly, 
. T. Forp, M.I.C.E. 
138, Burnt-ash Hill, Lee, 8.E., June 11, 1902. 





DRAWING-OFFICE AND MANUFACTURERS’ 
COSTS. 


To THE Eprtor or ENGINEERING. 

Srr,—I have read with interest the several letters 
appearing in your journal on the above, especially the 
latter part of the one in your issue of June 13, from 
J. Gillaird. 

I do not know who J. Gillaird is, or where he has 
obtained the 40 years’ experience he boasts about; but I 
conclude from his somewhat contemptuous remarks upon 
“cost clerks, their duties and their books,” that his 
experience has been gained at some insignificant place 
where the title of cost clerk was given to a youth of 
seventeen. First-class firms do not usually have cost 
clerks on their staff who ‘‘cannot read drawings,” or 
who do not even ‘‘ know the price of stores.” 

I contend that it is one of the cost clerk’s numerous 
duties to know the price of stores, for he has the stores’ 
books to price and abstract to their respective: cost 
accounts in the cost-book; and I fail to see how the ‘‘ cost 
clerk” mentioned by your correspondent J. Gillaird 
computed his costs without knowing the price of stores ; 
but I can see that such ‘‘costs”(?) without stores would 
be of Hd little use to him in estimating, and would not 
be reliable, for stores form a very important part in any 
cost system yet devised, and of every cost yet taken. 

A cost clerk should be a man who has had experience 
in the shops, and consequently has learnt to read draw- 
inge, by experience in the moo I do not mean turning 
and fitting only, but also moulding, boilermaking, forging, 
and woodworking, &c.; he must be fully conversant wit 





their respective methods of working, not confining him: 
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self to one type of engine or machine, as a draughtsman 
does, but he has to have a knowledge of the compound 
sg of every machine or engine made on the premises. 

n addition to this must be added ‘‘ book-keeping,” and 
also the drawing up of a balance-sheet. 

For this the cost clerk requires special training, equally 
as much—if not more so—than any draughtsman. 

I do not agree with your correspondent that it is neces- 
— to a draughtsman, in the performance of his duties, 
to have or to know costs or prices. I contend they would 
be of very little use to him, excepting to carry away to 
some competitor. 

Draughtsmen usually work to instructions given them 
by their head draughtsman, or to a specification issued 
from the estimating department. If he is designing a 
boiler, he knows from his specification the kind of 
material that the boiler has to be made of, and ib matters 
not a jot to him if that material costs 67. or 10/. per ton. 
An engine is dealt with in the same way. All the main 
similar parts of every engine are made of similar material, 
as bearings of brass, cylinders, beds, and flywheels, of 
cast iron, &c. ; and of what use are the prices of these 
things to him ? 

He has to see that the strength of the detail is such 
that it will neither be too weak, or too strong; and wit 

rd to at fitting, &c., I claim that every 
dravghtman should have had some practical experience 
in the shop: before taking to design, and such experieace 
should tell him whether the labour, as shown on his draw- 
ings, is excessive much better than will any costs. 

our correspondent aleo states that costs are taken 
solely, for basing estimates upon prepared by the draughts- 
man. I never knew of a draughtsman estimating, except 
in a very small works, where he is draughtsman, engineer, 
and clerk combined. In a large firm the estimating is 
done by a special staff, of which the chief engineer is the 
head. The part played by the draughtsman is to take 
out the quantities and weights of his design, on to a sheet 
— him from the estimating department. 

bis sheet comes to the cost department, together with 
any drawings there may be, and the prices are filled in by 
them from their records of costs of similar things. The 
sheet then is returned to the estimating department, 
which adds profit and contingencies, makes out the final 
specification, and eubmits price. 

This department deals with all correspondence relating 
to inquiries and work in hand, and settles all technical 
details, under the superintendence of the chief engineer, 
before the order or inquiry is sent to the head draughts- 
man. 

There is also another use to which ccsts are applied in 
the charging part of the business. In no concern is the 
price of all goods made or repaired fixed previous to the 
order being given, and such orders as these are all priced 
from the cost department. 

The pricing of’ stock at stock-taking is also done from 
the records kept in the cost department, and the revisions 
of the official price-lists form some of the many uses to 
which costs are applied. 

In conclusion, supposing I take your correspondent’s 
suggestion of submitting costs and prices to draughtemen. 
It would be a large order in a firm employing from 30 to 
40 draughtsmen, to revise the prices every time the market 
went up or down. 

There would also be much confusion in deciding who 
was to have the prices for standard details, such as stop 
and safety valves, relief valves, lubricators, governors, 
bolts, studs, and nuts and pins, &c, which are used by 
every draughtsman on every job. 

Your correspondent will, no doubt, know that the above 
could not be worked without a large increase of expendi- 
ture in clerks’ wages ; especially would that be the case if 
the market fluctuated as much as it has done during the 
past three years. 

Yours truly, 


Lincoln. J. A. GRAINGER. 





To THe EpiTor or ENGINEERING. 

S1rz,—I find an error in mine in your last issue, page 
776 ante, which kindly correct as follows: Read ‘‘Struc- 
tural Costs” in place of ‘‘ Construction,” vide The Engi- 
neer. 

Your former correspondent ‘‘ Hopeful” accuses the 
writer of wandering, to which I plead guilty, only so far 
as to reply to two other correspondents. The whole of ay 
correspondence has been based upon and connected wit 
the original heading, viz., ‘‘ Commercial Engineering,” 
page 451 ante. I do not advocate any hard-and-fast lines, 
save that the drawing-office should in all engineering con- 
cerns be considered the head department for dealing with 
all matters—i.e., designs, orders for work, materials, &c., 
which, if properly carried out, will naturally bring the 
costs department under their control. The general office, 
as the commercial department, would naturally deal with 

nances, accounts, vorrespondence, and other non-tech- 
nical matter only ws a t ‘ 

anking you, I am, yours, &c., 
London. J. GILLairD, 








WATER-TUBE BOILERS IN THE NAVY. 
To THE EpiToR OF ENGINEERING. 

Srr,—May we emphasise your remarks in your leader 
of your issue of June 6 on this subject, by pointing out 
the case of combined water-tube and cylindrical boilers 
in the German Navy. 

In German battleships and armoured cruisers it has been 
customary for many years to fit Thornycroft-Schulz water- 
tube boilers in combination with cylindrical. ‘The power 
represented by the water-tube boilers was originally about 
35 per cent. of the whole. In more recent ships this was 
increased to 60 or 70, and in the most recent the cylin- 
drical boiler has disappeared altogether. We subjoin a 


Table of vessels fitted in this way, which we think will be 
of interest to you. 
Weare, Sir, yours faithfully, 
For Joun I. THornyororr anp Co., LiMiTED, 
H. Catioway. 
Church Wharf, Chiswick, London, W., June 12, 1902. 


Table Showing Vessels in German Navy Fitted with 
— in Combination with Cylindrical 
‘oilers. 





Power. 











a 1 Iodiewted | Ras 
splace- Indicate - 
Battleships. | ment. | Horse- | Cylin- —_ 
| | Power. drical Schulz 
Boilere. 
| Boilers. 
Kaiser Friedrich III...! 11,180 | 13,000 | 7,800 5,200 
» Wilhelm If. ..| 11,180 13,000 | 7,809 5,200 
>», Wilhelm der | 
Grosse sé | 11,180 | 13,000 5,000 8,000 
» Barbarossa 11,180 | 13,000 5,000 8,000 
»» _ Karl derGrosse} 11,180 | 13,000 5,000 8,000 
Wirtelsbach .. . | 12,000 | 15,000 6,000 9,000 
h | Wettin .. P . | 12,000 15,000 | 6,000 9,000 
Zahringen : | 12,000 15,000 | 6,000 9,000 
Meckleoburg .. | 12,000 15,000 | 6,000 9,000 
Schwaben . | 12,000 15,000 6,000 9,000 
H, ae oe «-| 13,200 16,000 5 200 11,800 
Gs mee. os acl Oe || IGN 5,200 | 11,800 
Armoured Cruiser. 
Fiirst Bismark .. 00 5,600 


“| 10,650 | 15,000 | 9,4 
_ Norr.—In one of the Jatest armoured cruisers of 20,000 
indicated horse-power, it has been decided to fit only 
Thornycroft-Schulz boilers. 

Besides the above, there are in the German Navy 11 
cruisers and 8 coast defence ships, aggregating 138,000 
horse power, fitted with Thornycroft-Schulz boilers only, 
in addition to torpedo-craft and gunboats to the extent of 
about 70,U0U indicated horse-power. 





THE STRENGTH OF COLUMNS OR 
STRUTS. 
To THE Epitor or ENGINEERING. 

Srr,—In my article on the above subject in your issue 
of the 6th inst. I stated that I am ‘‘of opinion that 
columns should be designed with reference to fixed values 
of working fibre stress.’ 

I ought to have added to this, ‘‘ while at the same time 
taking care to refer to experimental results in order to see 
that a sufficient margin is provided against failure by 
instability in the longer lengths.” 

It is not safe to estimate the sufficiency of a long 
column merely by the maximum fibre stress set up in it 
by the load imposed, since it is quite possible to load a 
long column to within a small fraction of its ultimate 
carrying power, while the maximum fibre stress remains 
of quite moderate or even low value. 

The supporting power of a long column is primarily 
dependent on the stiffness of the material, while the sup- 
porting power of a short one is almost independent of it 
and is governed by the unit strength of the material used. 
Midway between the two extremes both strength and 
stiffness are important. 

The case ane in your last issue by your correspon- 
dent, *‘C. W. J.,” of the test of a cast-iron m sub- 
jected to simple direct transverse bending is nob strictly 
analogous to the case of a column. 

The beam may be bent to such a degree that the limit 
of elasticity (assuming cast iron to have one) is very con- 
siderably exceeded in the extreme fibres, and no increase 
of bending moment results from such conditions. 

On the other hand, if a column of moderate or consider- 
able length be eubjected to a gradually increasing load, 
the deflection increases at a much more rapid rate than 
the load, and when the limit of elasticity of the extreme 
fibres is passed, the deflection will necessarily increase in 
a still more rapid ratio than before ; and as the bending 
moment increases directly as the deflection, it will be 
seen that any ductile yielding of the extreme fibres is 
very serious in the case of the column, while in the beam 
no such serious cumulative effects follow. 

For these reasons we cannot expect the moduli of rup- 
ture of columns to have anything like the high values of 
the moduli of rupture of beams, when these moduli are 
compared with direct breaking strengths, either tensile 
or compressive. 

In any case, on whatever grounds we base the design 
of columns, it is absolutely essential that the working 
loads shall keep a respectful distance from the ultimate 
loads as found by direct experiments on similar columns. 

With regard to the straight-line formula proposed by 
“OC. W. J.” for the purpose of giving ‘‘safe” loads, 
“°C. W. J.” does not state whether he proposes it for 
struts with fixed, flat, hinged, or rounded ends, and it 
cannot apply equally well to all, nor will it provide a 
uniform factor of safety for the different lengths of any 
one class of strut. 

It is, in my opinion, very undesirable to give Tables 
of ‘‘safe” loads in steelmaker’s hand-books, in view of 
the fact stated by ‘“‘C. W. J.” that these figures are 
liable to get into incompetent hands. 

My formula is very easily applied to working loads 
with any desired limit of maximum stress in the shorter 
lengths, and any desired factor of safety against insta- 
bility in the longer lengths. Take, for instance, mild- 
steel columns, with both ends rounded or hinged and 
centrally loaded, 


+2100 21.4 











r 48 —44f {= r 1.6} 





which corresponds to 


Maximum fibre stress = 9.6 wes 1d square inch in thorb 
lengths, and not exceeded in any length. 


Modulus cf elasticity = 13,400 tons (30,000,000 1b. nearly). 
Constant =O” — 0.6 (this isd in “C. W. J’s” letter). 


¢ 
Factor of safety in long lengths = 3. 
= average load direct per square inch of eection. 


This formula will, as compared with the lower limit 
curve on Fig. 2 of my article in your issue of the 6th inst., 
meee a factor of safety of 3 almost exactly for all 
epgths. 

or purely dead loads of invariable amount I should 
consider such a factor of safety of 3 quite sufticient in 
experienced hands, with a proper provision for corrosion 
added to the section. 

My formula is based on precisely the same principles 
as the formula given by ‘‘C. W. J.,” with the sole ex- 
ception that I assume the curve of the bent column to be 
a parabola, while ‘‘C, W. J.” has taken the mathematical 
ideal curve. 

There is no appreciable difference between the re- 
sults obtained from either formula in any practical sense. 
Mine is, however, much more quickly and easily worked, 
and it requires nothing but the most simple algebra in its 
demonstration. 

The value which I have given to the constant 


os = 0.6 is that which I deduced from a consideration 


of a very large number of experiments, diagrams of some 
of which were published in my recent article, and the 
lower limit curves on these diagrams have been calculated 
with that value. 
Yours truly, 
J. M. Moncrierr. 
1, St. Nicholas-buildings, Newcastle-upon-Tyne, 
June 17, 1902. 








BORING AND TAPPING MACHINE AT 
THE DUSSELDORF EXHIBITION. 
To THE EniTor or ENGINEERING. 

S1r,—We observe in your issue of the 13th inst. some 
notes on machine tools in the Diisseldorf Exhibition, 
among them a description and illustration of a horizontal 
boring and tapping machine built by a German firm. It 
may be of interest to your readers to know that the design 
of this machine is not of Teutonic, but of Scotch origin, as 
it is simply a well-known boring and tapping machine de- 
signed and made by us for years, and fitted in a large 
number of engineering shops in this country and abroad. 
Flattering as such imitation may be, we would have anti- 
cipated that your contributor wou!d also have kept in 
mind ‘‘ Honour to whom,” &c. There is, however, nothing 
in, this article to indicate that the machine is nob a 
thoroughly German product in design ; hence our letter. 
When admiring and advertising the strides which our 
German friends have taken in engineering matters, our 
technical press should, we consider, at least do us the bare 
justice of crediting the — to our own land, especially 
in a case like the present, where the copy is so flagrant. 

e are, yours faithfully, 


G. anp A. Harvey. 
Glasgow, June 17, 1902. 








Tue Cramps.—As is well known on this side, the 
William Cramp Shipbuilding and Engine Company, of 
Philadelphia—popularly known as ‘‘the Cramps ”—is 
one of the leading industrial organisations of the United 
States. The Cramp Company has just made up its 
balance-sheet for the year ending April 30, 1902. A 
large business —— to have been done during the past 
twelve months, but at the same time the profit realised 
was not very large. The turnover for 1901-2 was 
8,202,090 dols., and the profit over cost of materials, 
labour, &c., was 786,147 dols.; but this was reduced 
after provision had been made for general expenses, 
interest, &c , to 385,236 dols.. This 385,236 dols. repre- 
sented accordingly the definitive profit for the year, and 
it will be seen that it only amounted to about 44 per cent. 
upon the turnover. Some of the capital having been 
raised at a moderate rate of interest, the dividend 
upon the share capital worked out for the year at 5 
percent. This dividend absorbed 242,400 dols., leaving 
142,836 dols. to be carried to the credit of 1902-3. 
In 1900-1 the turnover was 7,219,000 dols.; the profit 
over cost of materials, labour, &c., was 743,000 dols ; and 
the net profit, after providing for general expenses, 
interest, &c., was 291,772 dols. A dividend upon the 
share capital for the year at the rate of 5 per cent. per 
annum absorbed 242,400 dols., leaving 49,372 dols. tq be 
carried to the credit of 1901-2, There is one satisfactory 
feature in the accounts for 1901-2—viz., that the net earn- 
ings for the year showed an increase of 93,474 dols., as 
compared with those of the previous twelve months. The 
contracts on hand at the commencement of May, 1902, 
represented an aggregate of 24,730,874 dols, ; the amount 
collected upon these contracts to the same date was 
11,919,415 dols. ; leaving a balance of 12,811,456 dols. still 
to be collected. At the commencement of May, 1901, 
the contracts in hand represented an aggregate of 
20,627,000 dols.; the amount collected on these con- 
tracts to the same date was 5,035,511 dols., leaving 
a balance of 15,591,489 dols. still to be collected. At the 
commencement of May, 1900, the contracts in hand repre- 
sented an aggregate of 20,341,000 dols.; the amount col- 
lected on these contracts to the same date was 8,129,000 
dols., leaving a balance of 12,212,000 dols. still to be 
collected. 
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THE BOARD OF TRADE AND ELECTRICAL 
INDUSTRY. 


On Wednesday last a deputation representing the 
Institution of Electrical Engineers waited on the Presi- 
dent of the Board of Trade to lay before him certain 
views which had been arrived at by a Committee 
appointed to consider the effect of legislation on the 
electrical industry. The deputation was introduced 7 
Lord Kelvin. The President of the Institution, Mr. J. 
Swinburne, explained that the Committee had asked 

Salisbury to receive the deputation, but he had 
referred them 00 the Board of Trade; they therefore came 
to Mr. Gerald Balfour, not so much, however, as President 
of the Board of Trade, but as a member of the Cabinet. 
Twenty years ago the distribution of electrical energy for 
lighting me ible over small areas. As the distribu- 
tion involved underground wires and a gag oy of streets, 
the local authorities had to be considered. It was merely 
through this accident as to control of streets that the local 
authorities became involved in the electrical aneny hs 
if it were not for the queation of the control of streets the 
local authorities would have no more to do with electric 
lighting and tramways than with meat, coals, newspapers, 
or any other commodity. Since 1882 the industry had 
advanced. Electrical engineering now dealt with areas 
of 1000 equare miles, covering not only parishes, but 
counties. They held that electrical enterprises should 
have their limits set by economical considerations only, 
and not by arbitrary boundaries of medieval origin. 
They had not come to oppose municipal trading, but to 
ask that the abuse of legal powers by local authorities 
should be checked. They wanted to prevent the pure 
unreasoning obstruction by local authorities who have got 
orders and did not work them. Compulsory purchase 
was now only a legal incubus on the industry ; if systems 
extended over larger areas, the law ceased to fit the 
circumstances, and there was no more justice in com- 
pulsory purchase of electrical systems than of other local 
industries. 

In connection with the Board of Trade iteelf, electrical 
engineers were quite satisfied with the inspectors and 
officers, but they wanted more of them. The regulations 
were drawn up, when only small systems were contem- 
plated, and now they evidently required revision. They 
asked to have the question of overhead wires opened 
again ; they wanted the overhead system of tramways at 
500 volts to be available in some cases for lighting; the 
limits of size of converters and trunk mains also required 
revision. They thought that the effect of municipal 
trading, as far as it concerned them, should be investi- 
gated, so that His Majesty’s Government might know 
whether it was a good thing, not for municipalities 
considered alone, but for the community at large, having 
regard to questions of engineering, local indebtedness, 
housing, rapid transit, and concentration in cities ; they 
therefore asked the President of the Board of Trade to 
do what was necessary to cause the appointment of a 
Royal Commission to consider the whole question of 
electrical legislation. 

Mr. Swinburne then called upon Colonel R. E. Cromp- 
ton, who referred at length to a case in which he was per- 
sonally interested, in which a local authority had so ham- 
pered the operations of an electrical company that first 
they had to build their station outside the area, and then 
could not connect it up with the area. As regards the 
Board of Trade, he proposed that the existing staff of in- 
spectors should be strengthened by a standing committee 
of experts to deal with each case as it arose.. At present 
the electrical inspectcr was fully occupied with minor 
matters. 

Mr. Sidney Morse was the next speaker. He said 
that the municipal veto arose under (1) the Tramways 
Acts of 1870 and (2) the Electric Lighting Acts of 1882 
and 1888. The Light Railways Act of 1896 did not give 
any veto to local authorities; but the Commissioners in 
dealing with schemes of the nature of tramways had, 
in effect, — the local authorities a veto on the ground 
that the Tramways Act gives a veto to such authorities 
for undertakings of a similar nature. To show that local 
authorities use their powers unreasonably, he —- 
from a recent s h of Mr. John Burns in the House 
of Commons, who said that in the last three sessions of 
Parliament thirty-eight tramway schemes had been 
vetoed by the London ughs. That in most cases their 
opposition was unreasonable and factious, and in certain 
instances amounted to blackmail. Mr. Morse then re- 
ferred to cases which had occurred within his personal 
knowledge at Wolverhampton, Pontypridd, Belfast, and 
Swansea, in which schemes admittedly for the good of the 
public had been wrecked by the opposition of the munici- 

alities. He eaid that a Committee had been appointed 
y the Board of Trade on which both parties had been 
represented, and had arrived at a compromise which was 
embodied in a Bill that yet remained to be presented to 
Parliament ; if that Bill were passed, it would put matters 
upon a juster basis. 

Sir Michael Foster, one of the secretaries of the Royal 
Society, said that, speaking on behalf of men of pure 
science, he was aware the electrical industry had ee 
greatly hindered by the effects of legislation. 

Mr. Swinburne then called upon Mr. S. Z. de Ferranti, 
who said that the commercial prosperity of this country 
depended on facilities for the distribution of .chea 
electric power over large areas. He was connected wit 
a.power station in the Midlands, and he found himeelf 
greatly hampered by the regulations; for commercial 
success it was necessary that the pioneering work should 
be done cheaply, and for this end they required overhead 
wires. They were now obliged to lay underground 
mains, however small the demand might be. They were 
also hampered by the voltage limits. These were laid 
down when lighting was done in small areas; but if 





they had to be complied with by companies whose mains 
extended for miles, they involved great capital expendi- 
ture ; further, the energy that could be conveyed by one 
feeder, and the size of transformers allowed, acted 
injuriously to the power companies. The Board of Trade 
had not staff enough to deal with the whole country ; 
legislation always agged behind the state of the in- 
dustry, whereas it ought to be ahead of it. We were 
ina state of international industrial war, and it was 
imperative that no disabilities should be laid upon vs 
from which other countries were free. 

Mr. Patchell spoke also about the regulations of the 
Board of Trade. In one case both he and the officials of 
the Board had misunderstood the regulations, with the 
result that an unnecessary expenditure had been made. 
He thought the regulations needed revision, for although 
they were elastic, and special cases could be provided for, 
yet the cases which were special at the time the regulations 
were drawn up had now me ordinary. 

Mr. Gerald Balfour then rose to reply. He said that 
he fully recognised the importance of the question, and 
was insympathy with much that had been said. It was un- 
deniable that the electrical industry was behindhand here 
as compared with America and Germany. He doubted, 
however, if that condition were chiefly due to defects in 
legislation or the abuse of power by local authorities. Of 
course, legislation was capable of improvement, and muni- 
cpa were sometimes unreasonable. But there were 
other reasons. America was a new country, sparsely 
inhabited, with quickly-growing towns, and offered a 
splendid field for all new enterprises. Here the popula- 
tion was dense, and there were strongly established 
vested interests, which had a most conservative effect 
when new enterprises were afoot. Tke really important 
question was not so much the oo goes created by 
legislation as the power that had been given to local 
authorities to veto schemes. Under the Tramways Act 
of 1870 the local authorities had absolute veto as regards 
Provisional Orders and Bills in Parliament. To some 
extent the evils were remedied under the Light Rail- 
ways Procedure, but the Board of Trade considered 
itself bound by the Tramways Acts. The whole ques- 
tion of traction had been investigated 7 a Depart- 
mental Committee, and, as a result, a Bill had been 
drafted which went far to meet all objections against the 
powers of the local authorities. He hoped it would be 
satisfactory, but it was idle to conceal that the local 
authorities were a great power, and they conceived it to 
their interest to make their views felt. Quite lately an 
attempt was made to alter a Standing Order of the House 
in relation to this matter, but the opposition was so strong 
that the proposer did not dare to carry the matter to a 
division. In spite of this, however, he hoped that the new 
Bill would afford a satisfactory compromise. As regards 
electric supply, the House of Commons Committee had sat 
upon the subject and had made certain recommendations 
which were going to be embodied in a Bill. He musteay, 
however, that he had little hope, in the present state of 
public business, of getting theee Bills passed. The Board 
of Trade were most anxious to press them forward when 
occasion offered, and as regards their regulations, if the 
Institution of Electrical Engineers would draw up a 
form, stating exactly what they wanted, the matter 
should have its best consideration, for the Board was 
— to do everything that was possible for the in- 

ustry. 

Mr. Swinburne here rose to call attention to that part 
of his speech in which he had asked for a Royal Commis- 
sion. In reply, Mr. Balfour said that was a matter 
upon which he could give no decided answer. It would 
have to be laid before the Cabinet, and without further 
consideration he was not prepared to say that he would 
advocate it. ; 

Mr. Swinburne having thanked the President for his 
sympathetic and courteous reception of the deputation, 
the members withdrew. 





THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual general meeting of the members of this 
association was held atthe offices, 9, Mount-street, Man- 
chester, on Tuesday, June 17, the President, Mr. Adam 
Dugdale, in the Chair. The report of the Committee, 
which was y Mr. R. Tonge, the Secretary, stated 
that the past year 1901 had been one of steady progress ; 
38 works and 131 boilers had been added to the number 
under inspection; the amount of ordinary subscriptions 
was higher than ever before reached, and the revenue 
from all sources and in each department attained the 
highest point hitherto realised. The number of members 
was 2005, the number of boilers 7063, the total income 
16,033/., and the net surplus 2498/., which, as there are no 
shareholders, is carried to the reserve fund. The reserve 
fund now reaches the sum of 26,3677. Compensation for 
accidents during the year only amounted to 128. The 
eervice of faithful boiler inspection had been maintained, 
and the constituency had enjoyed immunity from boiler 
explosions. Mention was made of the new Factory and 

orkshop Act, 1901, which requires that all users of 
steam boilers who come under the Act shall produce to 
the Government Inspector a certificate showing that their 
boilers have been entirely examined within fourteen 
months, and passed as safe by a competent person. The 
necessary certificates, the report stated, are issued by the 
Association to its members free of charge. Many firms had 
availed themselves of the service afforded by the establish- 
ment of the Chemical Laboratory, and had had the feed- 
water of their boilers analysed and reported upon, so as to 
be advised as to the necessary treatment. The examination 
of new boilers during construction, the testing of the ma- 
terial, and the examination and test by hydraulic pressure 





when the boilers were completed, had been increasingly 
demanded, and was appreciated by the members and 
others desiring that service. The Association bad re- 
corded during the past year, as occurring outside its 
ranks, 64 boi'er exp’os‘ous, killing 35 perzons and injuring 
62 others. Of these, 30, killing 20 persons and injuring 
36 others, might be termed ‘explosions proper,” while 
the remaining 34, killing 15 persons and injuring 26 
others, might be termed “‘ miscellaneous explosions ”—i.¢., 
those arising from steam pipes, stop valves, kiers, rag boilers, 
stills, &c. In addition to these, two explosions arose from 
the bursting of hot-water boilers, one person being injured. 
In 23 cases formal investigations had been held by the 
Board of Trade, and costs ranging from 2/. to 75/., and 
amounting in the aggregate to 366/., were ordered to be 
paid by parties found to be in default. 

The report closed by saying that it was now forty-seven 
years since the Association was established. It was the 
first organised attempt to deal with the subject of boiler 
explosions with a view to their prevention. It had faith- 
fully adhered to its original aim of securing a careful 
‘entire ” examination periodically of every boiler enrolled 
in its ranks, and the experience of every year of its work 
confirmed the soundness of its principles, and testified to 
their efficiency to prevent the destruction of life and 
property due to boiler explosions. 

The Chairman in moving the adoption of the report said 
that the most important eventof the past year had been the 
passing of the boiler clause of the Factory and Workshops 
Amendment Act. Factory boilers were now placed on 
the same footing as quarry boilers, and had to be in- 
spected and certified as safe by boiler inspectors. The 
efforts of the Association during the sitting of the Boiler 
Registration and Inspection Committee, and during the 
— of the Bill through Parliament, had been in 

avour of compulsory inspection of all boilers, but not by 
Government inspectors, and there was every indication 
that the Act touched principally only those boilers which 
were already under inspection, whereas agricultural and 
non-factory boilers were still, as before, nob under good 
inspection. They were succcessful in combating the prin- 
ciple, which was strongly urged by some, that policies of 
insurance should be accepted by the Government factory 
inspectors as being certificates of safety. The Association 
had for many yearsinsisted thatinsurance policies were nob 
comparable to the Association’s guarantees, which were 
also certificates of safety. They had urged that a ‘‘ com- 
— boiler inspector” should be defined by the Legis- 
ature, but it was finally decided to enact that a boiler 
inspector must be a ‘‘competent person.” After referring 
to other points in the Act, the Chairman stated: that the 
members had now the double guarantee on their boilers, 
not only of the Association’s reserve fund of 26,0007., but 
also of an insurance with Lloyd’s underwriters. In 
closing, the Chairman mentioned that in two years’ time 
the Association would be fifty years old. 

Mr. Charles Heaton (Bolton), in seconding the resolu- 
tion, observed that the experience of the last 47 years 
only tended to confirm their conviction that the principles 
on which the Asscciation was founded were of the best 
possible character. They commenced with a view of 
saving life; but they were now seeking to promote 
efficiency and economy in the use of steam. The new 
Act was a most important one, and threw upon the owners 
of steam boilers a very grave responsibility. They were 
now required to show that reasonable precautions had been 
taken to secure the safety of their boilers, and he was 
very glad to say, a8 mentioned in the report, that the 
Association had resolved to grant the necessary certifi- 
cate free of charge. The Association did not make it a 
matter of £ s. d., and their one object had been to employ 
the highest and best talent, and to spend nearly the 
whole of their income upon their clients and their boilers. 
The more the Association was known the more it would 
commend itself to the public at large. 

The report was adopted. 

On the motion of Mr. Francis Hill (Radcliffe), seconded 
by Mr. Booth (Turton), a vote of thanks was passed to 
the committee of management, who were reappointed 
for the ensuing year. r. Harold Lee moved, and Mr. 
T. Parkinson seconded a vote of thanks to the Chairman 
for presiding at that meeting and for his services during 
the year. 

At the end of the ag mer Mr. C. E. Stromeyer, 
the chief engineer to the Association, repeated the experi- 
ment which he recently carried out before the Royal, 
Society, and also before the Institute of Civil Engineers, 
in order to demonstrate how easy it is to for steam pipes to 

= if they are wrongly designed, and water is allowed: 


ex 
to lodge in them. 








INCORPORATED MuniciPAL ELECTRICAL ASSOCIATION.— 
The above Society has arranged to hold its annual con- 
vention in London on July 2, 3, 4, and 5 next, the meet- 
ing on the. 3rd inst. being at the —— Hall, 
Islington, and on the other days at the rooms of the 
Institution of Mechanical Engineers. The papers to 
be discussed on July 2 will 1. ‘* Double-Current 
Generators and their Application,” by Mr. E. T. 
Ruthven Murray. 2. ‘* High- Tension Continuots- 
Current Systems,” by Mr. A. S. Barnard. On July 3: 
1. ‘*Steam Turbines,” by Mr. 8S. E. Fedden. 2. ‘The 
Correct Type of Engine for Large Generating Stations,” 
by Mr. A. A. Day. On July 4: 1. ‘Some Notes re 
Earthing,” by Mr. H. Faraday Proctor. 2. Two vw. 
Three-Wire Distribution,” b r. J. F.C. Snell. On 
Saturday, July 5, the annual business meeting will be 
held. Arrangements have also been made for visits to a 
number of the principal electrical stations in the Metro 

lis. Further information may be obtained from the 
mad of the Association, St. James’s Hall, Picca- 

illy, W. 

















JUNE 20, 1902.] 


ENGINEERING. 


825 











MOTOR-DRIVEN SHAPING MACHINE. 


CONSTRUCTED BY THE HENDEY MACHINE 


COMPANY, 


TORRINGTON, CONN., U.S.A. 











Fic. 1. 


WE illustrate above a shaping machine specially 
arranged for electric diving, which has recently 
been brought ont by the Hendey Machine Com- 
pany, of Torrington, Conn., U.S.A. The machine 
illustrated is one of a class ranging in size from 
15 in. t> 28 in. stroke. The smaller size requires a 
motor of 1 horse-power, and the larger a 3 _horse- 
power motor. The general arrangement of the ma- 
chines is very well shown in our illustrations. The 
motor, it will be séen, is fixed on a bracket bolted to 
the back of the frame. The space needed to instal a 
machine is not increased by this, as the arm of the 
shaper at its extreme backward position overlaps the 
motor. The quick return of theshaper arm is obtained 
by fast and loose pulleys driven by belting, as in a 
planing machine. This arrangement is particularly 
well adapted for electric driving. he armature 
shaft has a pulley at one end, which drives by belting, 
through pinion and rack, the ram of the machine, 
giving the quick return stroke. The forward stroke 
is obtained by a second belt driven by a pulley on a 
back-gear shaft fitted above the motor, as shown, and 
drivea by a pinion on the right-hand side of the arma- 
ture shaft. ‘[hough driven and reversed by belting as 
described, the machine will work with accuracy ‘‘ toa 
line,” and reverses without jar or noise. To permit of 
speed-changes two step cone pulleys are provided on 
the main shaft of the machine and the back-gear shaft 
of the motor. The starting switch for the motor is 
secured to the right hand side of the framing, as shown 
in our illustrations. The motors can be arranged to 
work with any desired voltage as required. 





* SUNDERLAND CorporaTION TRAMWAYS.—The revenue 
of these tramways for the financial year 1901-2 has been 
55,243/., as compared with 22,256/. in 1900-1. The number 
of passengers carried in 1901-2 was 13,596,808, as com- 
pared with 5,035,915. The aggregate distance run b 
the cars in 1901-2 was 1,170,202 miles, as compared wit 
397,562 miles. The net profit for 1901-2, after setting 
— 18,8167. for interest and depreciation, was 7742/., 
of which 70007. was transferred ia aid of the borough 
eet a net profit realised per car-mile run in 1901-2 
was 





Ex.ectric Power 1n AUSTRALIA —The horse tramway 
system of Adelaide, South Australia, is to be con- 
verted to electric traction by the British Weasting- 
house Electric and Manufacturing Company, Limited. In 
all there are some 65 miles of track to be dealt with. 
The new railway works of the Queensland Government 
railways at Ipswich, near Brisbane, are to have a com- 
plete electric power installation. The plant put down 
will consist of 800 horse-power of generating plant, with 
numerous motors for machine driving. The system is to 
of the two-phase type. The whole plant, steam, electric 
and’ auxiliary, is covered by the one contract, the 
price of which amounts to over a quarter of a million 
pounds. 














INDUSTRIAL NOTES. 


In the June number of the American Federationist 
a pretty full account is given of the great miners’ 
strike in the anthracite coal regions of Pennsylvania. 
It states that at the date of publication ‘ 147,000 
men are idle, in a silent, sullen battle for rights justly 
due, and too long denied to them.” The article goes 
on to say that for more than 25 years the condition of 
the miners in that region has constantly grown worse. 
They have suffered reduction after reduction in 
wages ; they have had to buy the necessaries of life, 
tools of labour, and even the blasting powder used, 
from the ‘* company stores” at prices in excess of 
what would be charged elsewhere; and ‘‘ they have 
had to live in the company’s bogs, called ‘ dwellings.’” 
[no addition, it is said, they have been hounded and 
cornered into such abject mental and physical fear 
that other American workmen thought them incapable 
of rising up in protest against their indigence and 
oppression. It is then argued that when 147,000 men 
throw down their tools and face hunger and other 
miseries, they must have felt strongly and keenly the 
wrongs which they had endured before they would 
have undertaken a general strike. The article 
further says that the men cannot be charged with 
ill-temper, er eager or undue haste. Two years 
ago they took a first step, when, after a severe 
struggle, they obtained 10 per cent. advance in 
wages, and some changes and improvements in the 
conditions of employment. The American Federation 
of Labour thus puts the case up to the date of the 
present strike. 

The article further puts the case for the men in the 
present crisis, and their attitude as workmen. It is 
stated that within the last two years the cost of living 
has largely increased. That other sections of workera 
have, within the like period, obtained advances of 
wages and other concessions. The men’s demands are 
said to be 10 per cent. advance in wages; that a ton 
of coal shall be fixed at 2240 lb.; and that a check- 
weighman shall be appointed by the miners to see 
that the men are not cheated in weight. In the United 
Kingdom the two latter demands are embodied in the 
law, and have been for many years; therefore, in com- 
parison with British miners, the main point seems to 
be one of wages—a 10 per cent. advance.. Upon the 
latter point we are not in a position to express an 
opinion, as the matter is one to be judged by those on 
onor near the spot. Thearticle states that the miners 
acted in a conciliatory spirit, and that, failing to arrive 
at a settlement by negotiation, they expressed them- 
selves willing to submit the whole case to arbitration. 
This, it is alleged, the companies refused. The Fede- 
ration defends the men’s attitude, and their demands. 
It is stated that the mineowners and railway operators 
are one and the same bees they control the out- 
put and the price, and they claim to determine the 








rates of wages without a vice from the mer. The 
foregoing statement comprisze, in brief, the case of the 
men as against the companies. It is asserted that the 
men had behaved with calmne.s and deliberation. 
They did not strike until all means of conciliation had 
been exhausted. Two months were allowed to elapse 
ere a strike was declared. It is claimed, therefore, that 
the men deserve support in the struggle, and this, too, 
by the one great body of organised workers in the 
United States who have declared for a peaceful solu- 
tion of all labour questions. 





The rec:nt long telegrams published in this country 
respecting the great coal strike in America differ 
wholly trom the account given in the American 
Federationist, a summary of which appears above. 
It is alleged that the operators have offered con- 
ciliation or arbitration in some form. The Federa- 
tionist, published on the spot, says the contrary. It 
is said that appeals have been made to the President 
of the United States to interfere, and that he has 
ordered a report. In this respect the operators, it 
is said, resent his action. If the dispute be, as 
alleged, on the three points enumerated, only one at 
least is open to question—that concerning wages. 
Upon this point no opinion can be expressed here. If 
any violence takes place, undoubtedly the miners will 
be held liable, and it will materially injure their case. 
About this there can be no two opinions. But it does 
not seem that any serious disturbance has taken place 
up to the present. In avy cas2 the position appears 
to be serious. 

The agitation in America for the re-enactment of 
the Chinese Exclusion Law, which expires this year, 
is the one great labour question which seems to unite 
all sections of the workers. It seems incongruous to 
men who were in the labour movements of fifty years 
ago that the great Republic should thus set the 
example of exclusiveness. Then the cry of the 
American was, ‘‘ Come, come, there’s room enough for 
all.” ‘Let ’em all come,” to use the slang language 
of to-day, might have been the Americans’ cry in the 
*forties and "fifties. Ina song of that date each was 
promised a farm. Now the cry is for immediate 
exclusion. All Mongolian labour is to be included, 
the Japanese as well as the Chinese. There is a 
parallel to it in Australia, where the black and the 
yellow is to be under the ban — ‘‘ Australasia for 
the white man.” There may be very urgent reasons 
why this system of exclusion should rule, but it is 
utterly at variance with the old latour programme, 
which. demanded that the proletariat of all coun- 
tries and nations, of all colours and creeds, should 
fraternise and unite. In the United States, it 
would seem, all nationalities agree in the necessity 
for exclusion—British, German and. French, Italian 
and Spanish, to say nothing of the Russians and 
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Poles driven from their own country by tyranny, 
persecution, or poverty. 





The monthly report of the Ironfounders states that 
the improvement in trade, notified last month, con- 
tinues. This is shown by a further decrease in the 
number of members on donation benefit by 112, as 
compared with the previous report. There was a 
decrease of 870/. 13s. 24. in the cash balance; but 
most of this is thought to be due to the withholding 
of contributions during the Whitsun holidays. 
total number on the funds was 2834—decrease, 99, as 
compared with the previous report. On donation 
benefit, 1149—decrease, 112; on sick benefit, 453—in- 
crease, 2; on superannuation benefit, 1018—increase, 
13; unemployed but out of benefit, 149—increase, 2 ; 
on dispute benefit, 65—decrease, 4. The total cost was 
9171. 103. 8d., or over 1s. per member per week. The 
cash balances amounted to 98,671/. 33. 3d—decrease, 
870/. 138. 2d. The balance last year at the same date 
was 105,899/. 183. lld. The state of trade, as shown 
by the branch returns, is more encouraging than it 
has been for some time. The improvement, is found 
to be under nearly all heads. In 97 places, with an 
aggregate of 21,338 members, employment was from 
very good to dull, as compared with 81 places, with 
9388 members, in the previous report. In 30 places, 
with 5929 members, employment was from slack to 
very bad; last month 46 _— with 8849 members, 
were so reported. Whether, therefore, we take the 
best or the worst for comparison, the result is equally 
favourable to the men. Increased employment in 
the moulding branches indicates better trade, or, at 
least, better prospects in other engineering branches. 
Attention is called to the strike at Lincoln, the mem- 
bers being enjoined to leave the men who have gone 
in severely alone—not to molest them in any way. 
But the report states that the men on strike have 
been black-listed in respect of other firms. However, 
the boycott has been formally withdrawn by the firm. 





The current monthly report of the Amalgamated 
Society of Carpenters and Joiners states that there is 
nothing special to notify as regards trade matters this 
month. But notices of a reduction in wages have 
been withdrawn by the employers at Brierley Hiil, 
Cradley Heath, and Stourbridge. In consequence of 
this, negotiations for alterations in the working rules 
in those districts will be mutually carried on with- 
out any stoppage of work. This shows that trade is 
looking up in that part of the country. Disputes still 
exist in various places, but not of a serious character, 
except in one or two instances. Members are re- 
quested to keep away from nine towns in which dis- 
putes exist ; and to see the branch officers in 17 other 
towns before accepting work. In four of the latter 
places the dispute is with one firm only, in the other 
13 places the disputes are general. The most serious 
dispute is at Bradford, where some 300 members are 
on strike against a reduction in wages. Many 
employers have abandoned their attitude in this 
respect, but others hold out. The state of trade in 
the district and surrounding districts is said to be 
such that the members will be able to find work else- 
where. Affairs in South Africa have become brighter. 
The dispute at East London has been settled by the 
concession of an advance in wages, and the branches 
at Pretoria and Johannesburg have been re-dpened and 
the new officers have been appointed. At the latter 
place the engineers, vee fo. me joiners, and others 
are on strike against the system of piecework intro- 
duced into a large company’s works. Steps are being 
taken to effect a more permanent understanding with 
certain other unions in this country, either by amalga- 
mation or by some other means. It is stated that the 
negotiations are mutually favourable. 





The report of the Associated lronmoulders of Scot- 
land states that there has been a maintenance of fair 
trade, but it by no means fulfils the expectations at 
this season of the year. The total number of members 
in full employment has fallen from 5611 in the previous 
month to 5587, the list of idle members being corre- 
spondingly increased. The number of members has 
decreased by seven, and in the apprentice section by 
14. The income for the month was 2627], 4s. 2d.; 
the expenditure, 2099/. Os. 7d.; increase in funds, 
576/. 15s. 8d. But the increase in funds was due to 
outside causes, It is pointed out that the heavy 
expenditure on account of unemployed members is a 
very serious item in the total of last month’s financial 
figures. Notice is given that there is a strike at 
Lincoln, and that any member of the Scottish 
Moulders’ Union accepting employment adversely to 
the Ironfounders’ Union will be dealt with in the same 
way as if it were a dispute in Scotland. 





The monthly circular of the Durham Miners’ Asso- 
ciation is wholly devoted to reports of the recent Con- 
ciliation Board’s meeting, and of the proceedings of the 
International Congress held at Diisseldorf. It is 


pointed out that the Conciliation Board is much more 
comprehensive than a mere Wages Board, for it not 


The. 





only deals with the rise and fall of wages, but with 
hours of labour and conditions of employment, and, 
further, with matters of compensation for injuries, 
fatal and non-fatal, under the Compensation Act. The 
report of the International Congress is in the nature 
of criticism and running comments. 





The report of the Cotton Spinners’ Association is 
rather of a disquieting character. It states that 
out of 6344 full members, 1276, or 20.11 per cent., 
were on the funds each week on an average, as com- 
pared with 7.46 per cent. in the previous month, and 
5.33 per cent. a year ago, Of that total 1177 were 
paid the full allowance per week, and 99 as per scale. 
There were also 1163 full-time piecers, and 16 half- 
time piecers on the funds, out of 7336 piecers in the 
union. This is a serious state of things for the cotton 
industry. There were nine disputes in the month, as 
compared with 13 in the previous month, and 20 in 
the same month a year ago. There were 24 accident 
cases, and 27 claims under the Compensation Act, all 
dealt with by the officials of the union. 


In the Wolverhampton district the iron trade had 
not moved out of its quiet groove at the close of last 
week ; but it appears that some well-filled lines had 
come to hand from old-established firms at the Cape, 
and these were regarded as the harbingers of expanding 
trade when matters connected with the late war have 
settled down. No change in prices have been notified ; 
but there seems to be firmness in all sactions of the 
iron and steel trades. In the engineering and allied 
industries no material change is reported. The iron- 
founders still report trade as bad ; but there are fewer 
members of the union on donation benefit. In the 
chief eapinesring branches, locomotive work, bridge 
and girder construction, boilermaking, smiths’ work, 
&c., employment is still fairly good. In the hardware 
industries the variations are greater; but in most of 
the branches employment is from good to moderate, 
in some others quiet, only in a few slack, and one or 
two bad. The position, therefore, is not discouraging, 
while the prospects generally may be said to be 
brighter than they have been for some time past. It 
is, indeed, anticipated that there will be a good deal of 
work stirring at no distant date. 





The iron trade in the Birmingham district is said 
to be improving, though the volume is not at present 
reat. Prices, as a rule, have been well maintained. 
here have been better inquiries for sheets, and 
quotations have been firmer. Gas strip has been in 
active demand, and hoop, rod, rivet, and nail iron in 
fairdemand. The engineering and allied industries 
remain about the came, ironfounders being a little 
busier. In the other iron, steel, and metal-using 
trades there has been variations in degrees of activity ; 
— it is exceptional for any branch to report trade as 
ad. 





The slight improvement reported in the engineering 
trades throughout Lancashire continues, but so far it 
has not greatly affected the slacker branches. In all 
sections of electrical engineering and locomotive build- 
ing there is plenty of work for a considerable time 
ahead, and there does not appear to be any falling off 
in the offer of new work. Machine-tool makers, who 
had been getting short of work, have more inquiries, 
and there are indications of increasing activity. 
Makers of textile machinery are still very slack in 
most cases. On heavy engineering work some estab- 
lishments are well engaged, and boilermakers are busy 
with work on hand; but ironfounders complain that 
trade is bad generally, in most of the Lancashire 
districts. In the iron trades there has been increased 
activity in pig iron; users seem to anticipate an ad- 
vance in prices, and have therefore been buying more 
readily. In the finished iron branches no material 
change is reported. The steel trade is more active, 
but prices remain unchanged. 


The coalowners in Scotland have asked that a con- 
ference of the Scottish Coal Trade Conciliation Board 
be summoned for the purpose of re-arranging terms 
with the coalminers, 68,000 of whom are affected. The 
Scotch employers consider that a reduction in wages 
is warranted by the state of trade and prices. 


It is stated that the case of the South Wales coal- 
owners against the miners’ associations and federation 
for damages, arising out of the stop-days some time ago, 
is entered on the King’s Bench list for July. These 
legal proceedings are very tardy, the delays, pleadings, 
&c., being very costly. The Taff Vale case is still sub 
judice, in so far as the question of damages is con- 
cerned. Speedy settlements of important law cases 
seem as far off as ever, in spite of Lord Chief Justice 
Cockburn’s plea for quick judgments. 


In connection with the engineers’ strike in Dublin 
the employers have introduced some men from Scot- 
land to take the places of those who are out. As 
these men were returning from a walk they were met 








by a hostile crowd, and some Llows, it is said, were 
struck. One map, it is reported, was so badly hurt 
that he had to be conveyed to the hospital. 





At the conference of the National Fcderation of 
Blast-Furnacemen, held last week at Middlesbrough, 
the president stated that they were at peace with all 
the world in their industry. The report stated that 
the federation was ina thoroughly satisfactory c.n- 
dition, both as regards membership and funds. 





The strike of textile workers in Holland has practi- 
cally ended. The employés, at a meeting held for the 
purpose, carried a resolution in favour of Dr. Borg- 
man’s mediation proposals by a considerable majority. 
The strike and lock-out therefore ends; the settlement 
of matters in dispute will be by negotiation. 





Two English delegates have been deputed to attend 
the Annual Congress of the Federated Trade Unions in 
Germany, as the representatives of the General Fede- 
ration of Trade Unions of Great Britain. Federations 
only send representatives, 


At the great majority of trade union gatheriogs of 
late the chief topic of discussion has been ‘‘ Labour 
Representation.” Large funds are being voted and 
collected for this purpose. Bat the question of willing 
constituencies blocks the way. At Jarrow it is sug- 
gested that Mr. Wilkie, of the Shipwrights’ Society, 
shall retire, and make way for some other Labour candi- 
date. A strange suggestion. 





LAUNCHES AND TRIAL TRIPS. 

Oa Saturday, the 7th inst., Meesrs. Day, Summers, and 

., Limited, launched, a new paddle-wheel steamer of 
700 tons displacement and 1250 horse-power for H.M. 
Government, and on leaving the ways she was named 
Restless by Mrs. Miller, wife of Commander Miller, R.N. 
The vessel is 144 ft. in length between perpendiculars, with 
a breadth of 27 ft. 3 in. (ex paddle-boxes). The propelling 
machinery consists of two pairs of compound diagonal 
engines, with oscillating cylinders 31 in. and 55 in. dia- 
meter, with a stroke of 6 ft., capable of being worked either 
together or separately. Steam issupplied by two cylindrical 
boilers 15 ft. 3 in. in diameter by 9 ft. 9 in. long, having 
three corrugated furnaces 3 ft. 11 in. in diameter inside, 
and 4 fo. 3in. in diameter outside, designed for a working 
pressure of 75 lb. per equare inch. 





A fine steel steamer was launched from the Neptune 
Shipyard of Messre. Wigham-Richardson and Co., 
Limited, on Monday, the 9th inst., to the order of the 
Indo-China Steam Navigation Company, Limited, of 
London, for their Chinese trade. The steamer is 290 ft. in 
length by 42 ft. beam and will be rigged as a fore-and-afo 
schooner. She will have accommodation for a limited 
number of European passengers, and will also be arranged 
for the carriage of a large number of Chinese. The pro- 

lling machinery is also being constructedby Messrs. 

igham-Richardson and Oo., Limited, and consists of a seb 
of triple-expansion engines, designed to drive the vessel 
ata good speed. The vessel was named the Choy Sang, 
meaning Increase of Wealth, the christening ceremony 
being performed by Miss F. Jackson, of Tynemouth. 





A New PyromgTER.—ERRATUM.—We regret that owing 
to a mistranslation an error has crept) into our note 
having reference to the new Féry pyrometer, published on 
page 755 of our issueof Juno 5. The viscosity of a gas 
diminishes with the temperature, in place of increasing, 
as there stated. Theerror in no way affects our descrip- 
tion of M. Féry’s instrument, which is based on a diff- 
erent principle, 





TRADE AND PERSONAL.—The German Niles Tool Works 
bave appointed the following = for England, except 
Manchester district: Mr. E. C. Amos, M.I. Mech. E., 
2), Bucklersbury, London, E.C. For Manchester dis- 
trict: Messrs. Doherty and Donat, 82 and 83, Deansgate, 
Arcade, Manchester. For Scotland: Mr. Fred. G. 
Willock, 109, Hope-street, Glasgow. 





Borine ror Coat —Negotiations are pending between 
asyndicate, comprising several well-known capitalists in 
London and Sheffield, and the trustees of the estate of the 
late Mr. Makin Durband, of Thorne, for the lease of 5000 
acres of agricultural and moorland at Thorne Moorendg, for 
the purpose of sinking experimental borings and working 
the coal seams which are believed to exist under the 
estate. The leases, which will be conditional on coal 
being found, have not yet been formally executed ; they 
are, 1b is understood, ab present under the consideration 
of the expert advisers of the syndicate. The boring will 
probably take place near the Moorends Farm, which is 
in the vicinity of the present Dutch colony at Thorne, 
and almost adjacent to the Thorne and Goole high road, 
vtd Rawcliffe Bridge. If the borings prove successful, 
further developments will, no doubt, take place at an 
early date. There is every probability that success will 
attend the operations, for a rich and easily workable seam 
of the Barnsley formation is understood to extend practic- 
ally from where the range of hills which extends down 
the West iting and South Yorkshire dip at Askern, 
right away to Selby in the north, and to the Ouse and 
Trent on the east and south-east. It is. intended to sink 
the shaft near the North-Eastern line, from Doncaster; te 
Goole and Hull. 


























JUNE. 20, 1902.] 


ENGINEERING. 


827 








THE PACIFIC CABLE. 


Tus sectioa cf the Pacific Cable connecting New 
Zealand and Australia, vid Norfolk Island, has been 
landed at Doubtless Bay, New Zealand, by the 
steamer Anglia. The Anglia left Brisbane on March 11, 
with 5400 tons of cable on board, and arrived all well at 
Norfolk Island on March 20, after having experienced 
ideal cable-laying weather. After landing the cable 
at Norfolk Island, the Anglia left the same day to 
establish connec:ion with New Zealand. The weather 
was le3s favourable during the run from Norfolk 
Island to New Zealand, but no accidents occurred. 
The cable was laid under the superintendence of 
Mr. Lucas, of the engineering staff of the Telegraph 
Construction and Maintenance Company, Limited, the 
contractors for the enterprise. The Anglia took in 
water and coal at Auckland, and left for Norfolk 
Island direct, March 30, proposing to subsequently 
lay the cable from that point to Fiji. 

The practical devalopment of the Pacific Cable may 
ba said to date from April, 1887, when H M.S. Egeria 
Jeft Sydney upon a preliminary survey, the object 
being especially to obtain fuller information with 
respect to islands on the route from New Zealand to 
Vancouver. After this survey, the Pacific Cable 
question remained somewhat in abeyance, although a 
postal conference, held at Brisbane in 1893, expressed 
its opinion that the time had arrived when a second 
cable route should be established vid the Pacific to 
Vancouver, touching at such places as should be here- 
after agreed upon’ In the meantime considerable 
reductions had be2a secured from the Eastern Exten- 
sion, Australasia, and China Telegraph Company, 
Lim ‘ted, for both its European and Australasian lines ; 
but the Pacific Cable idea was now too far advanced to 
be sctiously checked by any concessions. A French 
company was formed to connect Queensland with New 
Caledonia, which, it was hoped, would be a link ina 
Pacific chain. An attempt was made to obtain the 
support of the other Australasian colonies to the New 
Caledonian route, but without success, an all-British 
route being preferred. Another Antipodean conference 
was held in New Zealand in 1894, and this conference 
resulted in a definite proposal by which the various 
Australasian Governments were recommended to con- 
sider the desirability of entering into a combination 
with the other countries interested for a period not 
exceeding 14 years, and to guarantee interest to a 
company undertaking to lay a Pacific cable at 4 per 
cent. per annum upon a capital of not more than 
1,800,000/. 

The Fleming route was finally adopted for the 
— cable. It involves the following distances :— 

ancouver to Fanning Island, 3232 knots; Fanning 
Island to Fiji, 1715 knots; Fiji to Norfolk Island, 
1022 knots; Norfolk Island to New Zealand, 415 
knots; Norfolk Island to Queensland, 761 knots. An 
Imperial Commission reported favourably in 1898 upon 
an Imperial cable, and this was agreed to by the 
Imperial Government. It was only stipulated that 
the Australasian colonies should contribute four-ninths 
of the cost instead of three-ninths, and it was arranged 
that New Zealand’s quota should not exceed one- 
eighth of the whole. A representative board was 
formed, controlling all business connected with the 
cable, and a contract between this board and the 
'Celegraph Construction and Maintenance Company, 
Limited, was signed in December, 1901, the contract 
price being 1,975,000/. No time has since been lost in 
prosecuting the undertaking. 








Ro twine Stock on THe NORTHERN OF FRANCE RAILWAY. 
—In the course of last year the Northern of France Rail- 
way expended 1,029,511. for additional rolling stock, The 
deliveries of new plant made to the company last year 
comprised 46 compound four-cylinder three-coupled axle 
tender locomotives and 22 tender bogie truck locomotives. 
In the course of the current year, 27 more locomotives of 
the first type and 17 locomotives of the second type are 
also to ba dalivered, as well as five shunting 5-axle coupkd 
Jo2>motives, and ten shunting 8-wheel coupled locomotives. 
Since 1898 no fewer than 132 additional locomotives have 
been placed upoa the Northern of France syssem. 





Bexretan Buiast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of June was 
30, while nine furnaces were out of blast at the same 
date. The corresponding number of furnaces in blast at 
the commencement of June, 1901, was 19, while the 
number of furnaces out of blast was 22. There has 
accordingly been a great improvement in the condition 
of Balgian metallurgical industry during the last twelve 
months. The total of 30 representing the number of 
furnaces in blast in Belgium ab the commencement of 
June, this year, was made up as follows: Charleroi 
gcoup, 10; Liéze group, 14; Luxembourg, 6. The pro- 
duction of pig in Belgium in May was 86,955 tons, as 
compared with 67,435 tons in May, 1901. The aggregate 
output in the first five months of this year was 406,750 
tons, as compared with 340,395 tons in the corresponding 
period. of 1901. The total of 406,750 tons, representing 

he output to May 31, this year, was made up as follows: 
Refining pig, 81,220 tons; casting pig, 43,790 tons; and 
steel pig, 281,740 tons, 


THE SCHMIDT LOCOMOTIVE. 


WE illustrate on this page and page 828 an interest- 
ing locomotive adapted for the use of superheated steam 
on the Schmidt system, exhibited at Paris by Mr. A. 
Borsig, of Berlin, while on page 829 we also illustrate 
a later locomotive on the same system. 

The general construction of the locomotive corre- 
sponds to the normal type of the Prussian State 
Railway. Theessential alteration, incomparison with 
the usual express locomotive with two cylinders, 
consists in the arrangement of a superheater in the 
smokebox, which is correspondingly widened for that 
purpose, the type of superheater employed being that 
of Wilhelm Schmidt, of Wilhelmshéhe, near Cassel, 
and ia the employment of piston valves instead of 
the usual slide valves for working with superhea‘ed 
steam. 


Fig.? 
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heater is thus inclosed in an iron casing nearly up to 
the tube ends, which are expanded in the steam 
chambers. This iron box can only be opened or closed 
on either side of the smokebox by narrow dampers, 
which are manipulated from the footplate by the en- 
gine-driver. The steam chamber at the right-hand side 
is provided with a central partition wall. When ths 
regulator is opened, the saturated steam enters the rear 
compartment of this chamber and, passing through the 
first ten series of tubes, arrives dry or slightly super- 
heated in the left steam chamber. The latter not being 
divided, the steam is free to pass the ten front series of 
tubes of the superheater to the front part of the right- 
hand steam chamber, and thence, highly superheated, 
through the connection pipes to the valve chest of 
the engine. 

As before mantioned, the portion of the combustioa 
gases led to the suparheater pisses throuzh the flu) 






































The following are the principal dimensions : 


Diameter of cylinders 500 mm. (19}} in.) 
Stroke... a a at. CR yz (34 a) 
Diameter of driving-wheels 1980 ,, ( 6ft.6 in.) 
Betweendriving-axlecentres 2600 ,, (8,, 63 ,, ) 
Between bogie “ SIO 6 F 65: Se 
Between trailing - axle and 

front ie-axle ... a 4400" 55 GA, 3S) 
Total heating surface (tubes 

and firebox) ... 108.52 square metres 


E (1168 1 square feet) 
Heating surface of 


super- 
heater a 


23 square metres 
(301.4 square feep) 
12 kilogs. per sq. cm. 
(170 lb. per sq. in.) 


Steam pressure in boiler ... 


. Adhesion weight in working 
order an aa . 31,000 kg. (30.51 tons) 

Total weight... i . 54,000 ,, (53.15 ,, 

The high superheating (up to 300 deg. Cent. on 
average) is preferably accomplished, according to the 
principal idea of the inventor, by leading a portion 
of the products of combustion direct from the firebox 
to the superheater. To this end a flue, 10 in. in dia- 
meter, is placed in the lower part of the tube-plates. 

The superheater consists of 60 coils of 1,4, in. inside 
and 1}4in. outside diameters, grouped in 20 sets of three 
each. The tubes are bent to the shape of the smokebox, 
so that each set of three practically forms three con- 
centric rings in a plane across the smokebox. The 20 
sets so formed are arranged behind each other at short 
intervals. The ends of these tubes are bentupwards and 
expanded in the bottom wall of either of two long steam 
chambers, one of which is placed upon the smokebox 
at the left hand and the other at the right hand of the 
chimney. All the 20 tubes of the.inner rings are 
curved upwards in their lower portion, thus forming 
an arch over the superheater firebox or flue, between 
the inner and the two outer series of rings, into which 
products of combustion enter after passing the 

ue. 4 
An inner cover of iron plating forms the super- 
heater body and is adapted to the shape of the inner 
rings, rising sideways on the right and left in the 





smokebox beyond the blast-pipe. The whole sup2r- 





v 


to the superheater body. A vacuum being produced 
in the superheater firebox or flue when the engine is 
running and the dampers are opened, the gases then 
flow upwards, playing about the whole superheater 
surface. On leaving the superheater they join the other 
gases from the boiler tubes, together with which they 
pass off to the chimney. The effect of this gas circula- 
tion round the superheater tubes is therefore pro- 
portionate to the load on the engine, and decreases 
almost to zero when the regulator is closed. The 
volume of the fire gases can be increased or decreased 
with the aid of the movable dampers, ‘The peculiar 
arrangement of the superheater tubes prevents any 
abnormal heating of the superheater walls. For the 
purpose of further protecting the superheater walls, 
the lever for actuating the jet blower is connected to 
the dampers in such a way that the latter are automa- 
tically closed when the former is opened. 

The fall of temperature which the gases undergo on 
their way, reckoned from their entering the flue to 
leaving the chimney, can be estimated at about 
800 deg. Cent. (1450 deg. Fahr.). This heat will be 
sufficient to superheat the steam during a long run 
— _ deg. to 300 deg. Cent. (378 deg. to 572 deg. 

‘ahr. ). 

The two lower rows of the superheater pipes are 
placed at such a distance from each other that any 
sparks carried through the flue fall into a waste-pipe 
under the smokebox, thus preventing the choking of 
the superheater tubes. The inner cover-plates are 
removable, so that the tubes can be inspected. The 
soot which settles on the superheater tubes is blown 
off from time to time by opening a valve on the 
driver’s foot-plate. This valve sends either dry steam 
from the dome or compressed air through two per- 
forated pipes which cross the system of pipes on the 
inside of the smokebox wall. The jets of steam or air 
are directed upward, and they sweep the tubes through 
which they force their way. 

The whole arrangement necessitates a slight in- 
crease in the diameter of the smokebox, and an altera- 
tion in the position of the inlet and the exhaust pipes. 

The steam distribution is accomplished by piston 
valves with internal admission, and partially Ba anced 
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51 axles, a total load, including locomotive and tender 
—which alone weigh 80 tons—of 400 tons, 0a the Belzig 
section ; 1304 horse-power and a speed of 71.5 miles 
wera then recorded. These figures do not represent 
the maxima that might have been atta‘ned on a more 
suitable track. 

The same locomotive agaia behaved splendidly in 
taking an express train of 40 axles from Berlin to 
Breslau, a distance of 211 miles, and back, by a 
slightly different route, 20 miles longer. On both 
journeys delays of 18 minutes were easily made good. 
The fires were well maintained throughout the trips, 
and ample steam was always baing raised. These points 
could not but strike the official experts present, among 
whom were delegates from the Belgian Railway 
Department. All these favourable results were realised 
with the Borsig engine, in which cylinder and super- 
heater were not yet correctly proportioned, and which 
had not received some of the recent improvements 
that the new engines constructed laterembody. These 
are 7 four-wheel coupled passenger-train engines, 13 
eight-wheel coupled engines for goods trains, and 4 
six - wheel coupled tank locomotives, all ordered by 
the Prussian State Railway Department. Twenty of 
these locomotives, we are informed, have lately been 
put in service. Four others, in addition to another 
six-wheel coupled superheater locomotive for pas- 
senger and goods traffic, were built by the Hohen- 
zollern Locomotive Works for the Diisseldorf Exhi- 
bition. These locomotives have been proportioned to 
the higher capacity of the superheater engine: as 
regards cylinders and drivers, and their chief parts 
have been construsted on uniform lines. The trial 
runs have fulfilled all expectations, 








THE LAW OF MASTER AND SERVANT. 

letcher v. The London United Tramways Company, 
(June 3) —This was an appeal to the Couro of Appeal 
from a decision of the County Court Judge at Brent- 
ford, who decided that the applicant was no: entitled to 
compensation under the Workmen’s Compensation Ac', 
1897. It appeared that the applicant had been employed 
by the company to effect csrtain repair3 on a portion of 
their electric tramway system. While engaged in this 
work he sustained an injury for which he claimed com- 
pensation under the Act, on the ground (a) that at the 
time of the accident he was employed on a *‘ railway ” or 
a “light railway” within the meaning of-the Act, and 
was therefore entitied to compensation; or (b) that a 
tramway was a “railroad” within tho meaning of the 
Act, and that, being emyloyed in the repair of a rail- 
road, he was entitled to compensation. 

The County Court Judga having refused to award com- 
pensation, the workman appealed. Mr. J. A. Compsvon 
appeared for the appellant; the respondents were repre- 
sented by Mr. Ruegg, K C, and Mr. Chester Jones. It 
was argued on 8 pe of the appellant that inasmuch as 
the Legislature had used the words ‘‘ railway” and ‘‘ rail- 
road ” in different senses in the Ac}, the Court was bound 
to put an interpretation upon the word ‘‘ railroad.” 
According to the applicant’s contention, that word in- 
cluded a tramway laid on the high road. The Court 
allowed the appeal. In the course of his judgment the 
Master of the Rolls said that the term ‘‘railway ” as used 
in the Act meant the railway of any company to which the 
Regulation of Railways Act, 1873, applied, and included 
a light railway. Workmen employed on railways were 
certainly within the Act. But in the definition of engi- 
neering work he found that there were included any work 
of construction or alteration or repair of a railroad, &c. 
There was nothing in that or inany other part of the Act 
to show that the Court was bound to interpret the term 
railroad so as to exclude a tramway. Ia the result the 
Court held that the workman was entitled to compensa- 
tion, and that the case must go back to the County Court 
Judge for him to make an award. 

McLean v. The Adamant Stone and Paving Company, 
Limited.—In this case, which was heard by Mr. Justice 
Phillimore on May 29, an action was brought by Mr. Alex- 
ander McLean for, inter alia, damages for the wrongful 
dismissal by the defendant company of the plaintiff, as 
managing director and works manager of the company. 
It was alleged in the statement of claim that during 
1894, 1895, 1896, and a portion of 1897, the plaintiff had 
been employed as managing director and works manager 
of the defendant company at a minimum salary of 6/. per 
week. On February 22, 1897, it was mutually agreed 
by the plaintiff and the company that his then employ- 
ment should ceise. In June, 1898, the plaintiff, at 
the request of the chairman of the defendant company, 
resumed his former position with them. On July 31, 
1899, the defendants dismissed the plaintiff without 
notice. It was upon this dismissal that the present 
claim for damages for wrongful dismissal was made. 
The defendants by their defence and counterclaim justified 
their summary dismissal of the plaintiff on the grounds, 
inter alia, that in or about the month of September, 
1897, and while the plaintiff was in the employment of the 
defendants, he demanded and received from the firm of 
J. C. Johnson and Co., Limited, certain secret profits by 
way of commission on prices i by the defendants 
to the said firm for cement and other goods supplied by 
them to the defendant company. Particulars of these 
— were delivered with the pleadings. The plaintiff 

enied that any such secret profits ever were received. 


After the opening of the plaintiff’s case, it was suggested 
by the Court that counsel should argue the question 
whether, if thereceipt of secret profits in the above manner 





were proved, this would be sufficient justification for sum- 
mary dismissal. 

Mr. J. F. P. Rawlinson, K.C. (Mr. Frank Dodd with 
him), for the plaintiff, argued thatif the plaintiff ever did 
receive any secreb commission, it was at a tims when he 
was in the employment of the defendants under a prior 
contract, and that, even if established, it could not justify 
the summary dismissal of the plaintiff. 

Mr. Macaskie, K.C., and Mr. George Wallace, for the 
defendants, submitted that inasmuch as the offence com- 
mitted had not been purged by repayment of the secret 
commissions, it was continuing, and that ths dismissal 
was justifiable. 

Phillimore, J., in giving judgment on May 31, said: This 
is a very curious question, which is not likely to arise 
frequently. I think a servant can only be dismissed for 
some new offence in the course of his existing service. 
It is true that a servant is pro tanto less valuable to his 
master if he has been guilty of receiving commissions 
under a previous employment ; but it cannot be said that 
the fact of the plaintiff's employers dealing with Johnson 
and Oo., and that the plaintiff, while in the employment 
of other manufacturers, had taken secret profits from 
Johnson and Co., and was therefore under Messrs. John- 
son’s thumb, would be ground for dismissal without 
notice. It is not a ground for dismissal without notice. 
I think the offence that must be proved is that the ser- 
vant has broken the new contract, not that he has broken 
the old one. If he took a bribe from Johnson and Cv., 
he broke hie duty in regard to the first contract, and con- 
tinued to do so so long as he retained the money; but itis 
not a breach of the second contrast so as to justify instant 
dismissal. 

Notst.—The case was eventually decided in favour of 
the defendants, and the dismissal of the plaintiff was 
justified on other grounds. 

Morris v. the Northern Employers’ Mutual Indininity 
Company, Limited.—In this case, which was heard in the 
Court of Appeal on June 1, the employers were a conx- 
pany who had insured against liability under the A-t, 
and an accident happened to one of their workmen which 
had admittedly given rise to a right to compensation, and 
a weekly payment of compensation was made fur some 
weeks. The company then went into liquidation, and 
the weekly — ceased. An application was there- 
upon made by the workman to the County Court Judge 
under Section 5 of the Act to make the insurance money 
available for his compensation. The County Court Judge 
decided in favour of the applicant. From that decision 
the insurance company appealed, and the Divisional 
Court reversed the decision of the County Court Judge. 

Ib was contended by Mr. Ruegg, K C., and Mr. Chester 
Jones, who appeared for the workman, (1) that no appeal 
lay to the Divisional Court from the order of the County 
Court Judge under Section 5 of the Act of 1897. The 
Act, by Schedole 2, Clause 4, gave an appeal upon a 
question of law arising in an arbitration under the Act, 
but no other relief, and it was contended that the order 
was not made in an arbitration under the Act, the order 
being merely made as an aid to an execution, and the 
Act provided no appeal ia such a case; (2) that under 
the articles of associazion the indemnity company were 
liable on a!l claims existing up to the date when the 
coal company’s mine was removed from the list of pro- 
tected mines, and that therefore the applicant was 
entitled to compensation. Mr. Haldane, K C., and M-. 
F. E. Smith, for the Indemnity Company, were no} 
called upon. 

The Court dismissed the appeal, the Master of the 
Rolls saying that there was primd facie jurisdiction in 
the Divisional Court to entertain an appeal under the 
Workmen’s Compensation Act, unless there was some- 
thing in that Act to oustit. The jurisdiction, therefore, 
seemed clear, and in his opinion the Court below had been 
right in dealing with the matter. As to the merits, the 
question depended on the true meaning of Section 5, 
sub-section 1, of the Act of 1897. That section gave the 
workman a first charge ‘‘ upon the sum aforesaid ”—i.¢., 
upon any sum to which the employer was entitled from 
insurers in respect of the amount due to the workman. 
In his opinion, it did not give the workman any larger 
right against the insurance company than the employer 
had. His lordship then referred to the articles of associa- 
tion, and came to the conclusion that in the circumstances 
of the case there was no fund to which the employers were 
entitled from the insurance company within the meaning 
of the section. 

The other members of the Court delivered judgments 
to the same effect. 

Dunham v. Clare.—In this case, which was heard in the 
Court of Appeal on June 5, the widow of a workman 
appealed from the decision of the learned Judge of the 
Walsall County Court in an arbitration under the Work- 
men’s Compensation Act of 1897. It appears that on 
September 2, 1901, the deceased was carrying a heavy 
op up some steps, when the pipe slipped and fell upon 

is left foot, and injured his little toe. He was taken to 
the hospital, and treated as an out-patient for some days. 
On September 7 erysipelas set in, and on September 27 
the man died. 

The evidence of the medical man was that the cause of 
death was blood poisoning, caused by erysipelas in the 
wound, the erysipelas being of an uncommon form. 
Medical men called on behalf of the employer stated that 
erysipelas was caused only by the introduction of germs, 
and that ib never supervened more than ten days after the 
introduction of the germ. The County Court Judge held 
that the workman was not entitled to compensation. The 
applicant appealed. 

Mr. Ruegg, K.C., and Mr. R. J. Lawrence appeared 
for the applicant; Mr. Disturnal for the employers. 

The Court held that the applicant was entitled to com- 
pensation. The Master of the Rolls said: ‘‘If death in 





fach results, it does not matter how improbable it is that 


it should so result. The point is, did death result from 
the accident, or was the chain of causation broken by a 
novus actus interveniens, which gave a new origin to the 
after consequences? We are dealing here with an obliga- 
tion created by this Act, not with any liability arising 
out of breach of contract or tort. In my opinion, to ask 
whether the death was the natural or probable consequence 
of the accident is to apply a wrong standard. The fact 
that death has resulted is quite compatible with its being 
neither the natural nor the probable consequences. In 
this case death was the result of the accident, unless some 
new cau3e has intervened, and nothing has intervened to 
substitute a new cause. 

The other members of tha Court delivered judgments 
to the like effect. 

Marshall v. Rudeforth.—This case, which was heard on 
June 5, was a workman’s appeal under the Workmen’s 
Compensation Act, 1897, from a decision of a County 
Court Judge, who held thas the workman was no} entitled 
to compensation. 

Mr. Longstaffe aig for the appellant; Mr. Ruegg, 
K.C., for the respondent. It ——— that the applicant 
was a workman ered by the defendant upon the repair 
of the roof of a building which exceeded 30 ft. in height; he 
was a slater’s labourer, and was ascending a ladder with 
slates for the slater who was repairing the roof ; the slater 
was working onthe roof without any ladder, crawling-board, 
or other contrivance to assist him in his work; the lower 
end of the ladder rested upon the ground, and the upper 
end against the parapet of the building, ~ As the p!aintiff 
was ascending the ladder it slipped, and he fell and was 
seriously injured. It was contended on the part of the 
applicant that he was employed upon a scaffolding at the 
time of the accident, and was therefore entitled to com- 
pensation. The County Court Judge said that it ap- 
peared to him to be impossible to hold that a ladder 
used only as a means of access to a roof which was 
being repaired was a scaffolding within the meaning of 
the Act. He accordingly found as a fact that the build- 
ing was not being repaired by means of a scaffolding, 
and held that the plaintiff was not entitled to compen- 
sation under the Act. He therefore made an award in 
favour of the defendant. Onappeal, the Court of Appeal 
(Collins, M.R., Mathew and Cozens-Hardy, L.JJ.) held 
that the County Court Judge had properly found that 
the building was not being repaired by means of a 
scaffolding within the meaning of the Act. 

Kennedy v. Harris and Singleton.—This was an appeal 
from the decisioa of a County Court Judge at Hartle- 
pool, who had found in favour of the workman in the 
following circumstances: The North-Eastern Railway 
Company were the owners of a lJarze tract of land by the 
sea between Hartlepool and West Hartlepool, which was 
bounded on the east and west sides by the company’s rail- 
ways, on one side by the sea, and on the fourth side by a 
fence runniag from the one line of railway to the other. 
There were a number of docks on this land. Its whole area 
was 400 acres, of which 200 acres were covered with wa‘er. 
A small part of the dry portion was leased by the company 
for poy eee but by far the greater portion was used for 
the stacking and storage of timber. The defendants, in 
whose employment the applicant was at the time of the 
accident, had the exclusive occupation of about 4 acres of 
the land in question, which they were only allowed to 
use as @ timber yard, the company being entitled to re- 
sume possession at any time on giving fourteen days’ 
notice. The defendants’ plot was not in any way fenced 
off from the rest of the premises, and the place where the 
accident happened was about 120 ft. from the water and 
about 280 ft. from the external boundary of the com- 
pany’s premises. The timber, which came by ship for the 
defendants, was generally moved by trucks to their plot 
of ground, but was sometimes carried there by their work- 
men. The County Court Judge, after hearing the evi- 
dence, saw the premises himself, and came to the con- 
clusion that they were a ‘‘ wharf” or ‘‘quay ” within the 
meaning of the Act. Held, by the Court of Appeal, that 
this judgment was right. 








ALGERIAN MIneRALS—The Mokta-el-Hadid Company 
reports that the total production of its Algerian iron- 
stone mines last year was 464,063 tons, showing a reduc- 
tion of 50,421 tons as compared with 1900. The deliveries 
effected by the company last year were 495,062 tons, as 
compared with 521,796 tons. epression in the French 
iron trade reduced the demand for Algerian minerals 
last year. Ib will be seen, however, that the deliveries 
exceeded the production last year, so that stocks were 
reduced during the twelve months. 





EectricAL Powgrr IN CAnApA.—For some time past 
negotiations have been pending between the Lachine 
Rapids Hydraulic and Land Company and the Shawi- 
nigan Water and Power Company, for an arrangement 
by which the Lachine Company will distribute power 
from the latter company’s works for use by Montreal 
and surrounding municipalities. Ata meeting just held 
the matter was finally adjusted, and a contract signed. 
According to this agreement, the Shawinigan Company 
agrees to deliver all the electrical energy demanded by 
the Lachine Company ; and by the contract it is further 
understood thab the two companies shall retain their 
present identity, and that there shall be no intermingling 
of management. The Lachine Company has now under 
its control the Standard Works, with a capacity of 2500 
horse-power ; the Citizens Works, with a capacity of 
1500 horse-power; the Lachine Works, with a present 
capacity of 10,000 horse-power and sufficient water power 
to take up another 10,000 horse-power when needed ; and 
the Shawinigan Works, with a capacity of 10,000 horse- 
power in the immediate future, and above that up to, 
perbaps, 200,000 horse-power, as required. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
i each case: where none are wmontioned. the Specification ts 
from abroad, the Names, 


in 
not illustrated. 
Where inventions are communicated 
&c., of the Communicators are given in italics, 
Cc of Specifications may be ined at the Patent Ofice Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform A gps of 8d. 
The date of advertisement af Sa penee of @ Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
sive neliee at the Buse Ge of eposhion to tha’ pean of 8 
ve notice 0 a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


9925. H. C. Newton and R. S. Wright, London. 
Spark -Coil Breaks. [6 Figs.) May 13, 1901.—In this 
specification, which relates chiefly to working spark coils with 
alternating currents, is broadly claimed, ‘‘In means for working 
induction coils and other apparatus, the combination of a syn- 
chronous motor or motors with one or more mechanical inter- 
ruptors, provided with either solid or liquid contacts as herein 
described”; and also ‘‘In means for working apparatus syn- 
chronously with an alternating current, the use of a synchronous 
motor or motors as herein described.” The motor may comprise a 




















ring field magnet and shuttle armature, the armature maintaining 
a fixed effective polarity, and the field-magnet polarity reversing 
with the current. Either one of the contacts of the spark-coil 
break or the angular position of the field magnet of the motor 
in relation to the break is made adjustable in order that the 
breaking of the circuit may be caused to coincide with any 
desired point in the current wave. The motor may be used also 
to synchronously rotate a perforated eye scr.en for X-ray stereo- 
scopic effects. Means are provided by which the motor may be 
adapted for using continuous current. (Accepted May 7, 1902.) 


GUNS AND EXPLOSIVES. 


11,242. Sir W. G. Armstrong and Co, Limited, 
and G. Stuart, Elswick, Newcastle - on - Tyne. 
Primers. [1 Fig.) May 31, 1901.—This invention has for object 
to provide means for insu!atiog the conductor of an electrical 
primer and preventing escape of gastherefrom. The body of the 

rimer has in it a cylindrical cavity, through which the conductor 
8 led axially, insulated by means of discs of asbestos or the like 
threaded onto it and fitting the cylinder. Two sets of gas jets 
are introduced at intervals, one to prevent gas from passing 
along the wire through the central holes in the discs, and the 
other to prevent it from passing between the circumferences of 
the discs and the wall of the cylinder. The check first mentioned 
consists of small metal tubes fitting onto the conductor and 
having external flanges at their rear ends, whilst that Jast men- 
tioned cons'sts of metal tubes fitting inside the cylinder and 
having internal flanges at their rear ends. The gas-checks of 
the two sets are preferably arranged alternately and at such 
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intervals as to prevent any risk of short-circuiting between their 
flanges, and pressure is applied after each gas-check is put in 
place. The body of the primer has at its rear end an enlarged 
head, and its front end, reduced in diameter, has a screw thread 
cut around its exterior, upon which a cap or prolongation can be 
screwed. From the rear end of the cavity is a passage of smaller 
diameter to the rear of the body, and at the extreme rear end of 
this pa:sage is a shallow cavity cf larger diameter, intended to 
receive a disc of ebonite or other non-conducting material through 
which the conductor projects. The recess is filled in with melted 
soft metal so as to make connection with the conductor. The 
frovt end of the conductor has soldered to it a platinum wire that 
is also soldered to a pin projecting from the front end of the 
body, the fiaished primers being surrounded with guncotton. A 
metal prolongation open at the end is screwed onto the body, and 
the cavity is filled with powder or composition and closed with a 
cork disc and ehellaced. Jt is stated that primers constructed in 
this manner can be re-wired and primed many times without 
destruction of the insulation. (Accepted May 7, 1902.) 


19,577. W.F.Nuthalland the British and Foreign 
Lee Arms Company, Limited, London. Cartridge 
Ejector. (3 Fis.) October 1, 19V1.—This invention has reference 
more particularly to the rifle known as the ‘‘ Lee straight-pull ” and 
to similar rifles, and has for object to provide simple and effective 
means for automatically ejecting the empty cartridge case after 
firing. According to the invention the ejector may comprise a 
bell-crank or other two-armed lever pivoted to the wall of the 
breech chamber. During the rearward movement of the bolt a 
lug or other projection on the bolt comes into engagement with 
one arm of the lever and causes it to turn about its pivot, thus 
bringing the other arm of the lever into a position in. which its 
nose comes against the base of the cartridge, thereby disengaging 
the latter from the extractor and ejecting it. Where the diameter 





‘been adjusted for one position only under the conditions obtain- 


ject beyond the sides thereof, the latter may be provided with a 
groove or recess extending backwardly from the forward end of 
the bolt, the end of the aforesaid lever being adapted to enter the 
groove or recess at the appropriate time for striking against the 
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base of the cartridge. The ejector is preferably arranged in aslot 
or aperture in the side wall of the breech chamber, and its arms 
may be at a different level in order that the projection upon the 
bolt which actuates one of the arms may pass the other arm 
without actuating the ejector. (Accepted May 7, 1902.) 


11,592A. C. Holmstrom, Glasgow. Breech-Load- 
ing Ordnance, [12 Figs.) June 6, 1901.—In order to ob- 
tain a small increase of thread area in breech blocks of the 
stepped kind, with a consequent decrease in the length of block 
necessary to withstand a given strain ; according to this inven- 
tion the line from s‘ep to step is not terminated abruptly 
with cessation of threading upon a radial surface connecting the 





steps, but the steps are sloped up one to the other, and the 
whole surface of the block, except upon that radial connect- 
ing the lowest to the highest step, is threaded. Ia such blocks 
the strain is well equalised, ard, it is stated, there is not the 
weakness undera slightly imperfect closure that is characterist‘c 
of conical blocks regularly threaded. (Accepted May 7, 1902.) 


25,585. L. K. Scott, Farnborough, Hants. Gun- 
Sights. [21 Figs.) December 14, 1901.—This invention relates 
to automatic aligning apparatus for guns intended for shooting 
at objects afloat, and which serve; to alter automatically the 
alignment of the gun relative to the line of sight so as to com- 
pensate for normal drift, wind deflection, and the effects of 
gravity for all positions of the target when the apparatus has 


June 13, 1901.—In centrifugal pumps having an internal casing 
containing blades revolving within an external casing, ac:ording 
to this invention and in order to prevent return flow of liquid 
through the i between the outer casing and the inner casing 
(and which is liable to cause a deposit of silt therein) the inner 
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(2516) 





casing is provided with vanes on its outer surface sufficient to 
give the liquid between the two casings a rotative motion pro- 
ducing a pressure balancing the internal pressure and sufficient 
to overcome the circulating tendency produced thereby. (Ac- 
cepted April 30, 1902.) 
8961. H. Laing, J. Wood, and R. Browa, Sunder- 
land. Wing Pumps. [5 Figs.] May 1, 1901.—The driving 
gear of this wing pump comprises a flywheel, crank-axle, and 
connecting-rod, so that the pump may be driven without the 


la 











reversal of the direction of movement of the handle usually 
neceseary with such apparatus. The valve-plate may be hori- 
zontal, and the wing bearing and its carrier may be made as 
shown in the drawing. (Accepted May 7, 1902.) 


22,541. The British Thomson-Houston Company, 
Limited, London. (5S. B. Stewart, Schenectady, N.Y., U.S.A.) 
Air-Pump Governors. [5 Figs.) November 8, 1901.— This 
invention relates to a switch apparatus operated by differences of 
pressure, and which may be used to cut in and out an electro- 
motor used for driving the pump producing the pressure dif- 
ference. The object of the invention is to minimise injurious 
sparking on opening circuit and to lock the movable parts 





ing. Such apparatus is described in British Patent Specificat 





oases 
Nos. 159, of 1894, and No. 7584, of 1898. According to the inven- 
tion such aligning apparatus is now attached to the carriage of 
the gun, or to some fixed object not moving with the gun, and 
communicates with the gun by lever action. It may be used 
with guns capable of sliding on their carriages when recoiling. 
Apparatus according to the invention is described and illustrated 
as applied to a disappearing gun, a non-disappearing gun, a 
coast-defence field gun, and a6in. quick-firing Armstrong gun. 
Provision is made for effecting the corrections necessary for tidal 
rise and fall of water level. (Accepted May 7, 1902.) 


PUMPS. 
13,162. E. H. Read, Leytonstone, Essex. Pump 


Valve. [4 Figs.] June 28, 1901.—This pump valve is made of 
several layers of flexible material, preferably riveted together 





with metal rivets at points where the rivets cannot come into 
contact with the valve seating. The valve illustrated bas outer 
layers of leather and internal layers of canvas and rubber. 
(Accepted May 7, 1902.) 
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22,541) 


of the switch against accidental derangement. In one ar- 
rangement there is a rubber diaphragm exposed to the fluid 
pressure upon one side, and to spring force upon the other, and 
which carries a rod that, when the diaphragm moves, actuates a 
double lever spring switch of the kind in which energy is stored 
in springs that release and contract to produce motion of the 
movable switch contact when one of the levers has been moved 
to a position in which the springs are to one side of the ful- 
crum. An arc blow-out coil is used. (Accepted May 7, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,451. R. Schulz, Berlin, Germany. Steam and 
Oil Separator. [2 figs.) July 30, 1901.—This steam and oil 
separator for use on steam pipes comprises vertical plates with 





outstanding vertical or inclined gills projecting towards the steam 
entry, and sutticiently interleaved to oblige the steam to take a 
baffled zigzag course. (Accepted May 7, 1902.) 

10,284. T. Clarkson, Great Dover-Street, Surrey. 


Steam Engines. (8 Figs.) May 17, 1901.—In this specifica- 
tion is very fully described and illustrated a two-cylinder single- 





12,116, W. H. Wheatley, London. (/. Richards, San 





of the bolt is su*h that the flange of the cartridge does not pro- 


Francisco, Cal., U.S,4.) Centrifugal Pumps, (3 figs.) 


acting steam engine with an oscillating admissicn valve and ex- 
haust orifices in the cylinders adapted to be uncovered by the 
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[JuNE 20, 1902. 





piston. The valve casing, the cylinders, and the exhaust box are 
all comprised in one casting. The valve is operated by rods 
from an eccentric carried by a slotted sleeve connected to a 
collar on the driving shaft, and rotated relatively to the shaft 





(for reversing or variation of expansion) by a sliding collar and 
pin. The end plate of the valve is provided with a conically 
mouthed opening that fits into the conically collared rocking 
shaft of the valve. (Accepted April 30, 1902.) 


10,834, E. Syk Huddersfield, Yorks, and M. 
Pratt, Hoylake, Chester. Steam Engines. [3 Figs.) 
May 25, 1901.—This compound single-acting engine has steam 
admitted to the first cylinder by means of a slide-valve. The 









































cylinders are large, and steam is recompressed in them on the 
return stroke ; there are ports in the cylinders, uncovered by 
the pistons, and permitting outflow of a portion of the steam 
to the cylinder next in cycle or to exhaust when the piston is 
in its outermost position. (Accepted April 23, 1902.) 


9858. R. Warriner, Lewisham, Kent. Steam 
Boilers. [i Fig.] May 18, 1901.—This vertical boiler has both 
water and fire tubes. The water-tubes constitute a sheaf above 


9858) 





the grate, and walls covering the interior of the firebox at the 
front and back thereof. The fire-tubes pass through the steam 
and water vessel and lead from the secondary combustion cham- 
ber to the smoke-box. (Accepted April 30, 1902.) 


11,342. S. M. Vauclain, Philadelphia, Penn., U.S.A. 
Compound Locomotives. [6 Figs.] June 3, 1901 (Conven- 
tion Date, November 2, 1900).—This invention provides a compound 
steam locomotive in which the high-pressure cylinder drives one 
of two running axles while the low-pressure cylinder drives the 
other, the two pistons travelling in opposite directions ; or the 
two pistons may drive the same axle ; in any case it is of ad 
vantage that the one piston should drive a crank on the axle 
while the other drives a crank on the wheel or on an extension of 
the axle outside the wheel, the two cranks being on opposite sides 
of the wheel. The two cylinders are provided with a valve chest 
common to both, for which purpose they are preferably made in 
one casting with the valve chest between them. Although a 


single pair of cylinders may be used as stated, it is better to dupli- 
cate the casting, so that there are four cylinders, each pair includ- 
ing a high and low pressure cylinder, having a valve chest between 


























them. In this case the high-pressure cylinders are on the inside 
of the frame of the locomotive and drive cranks on the axle, while 
the low-pressure ‘cylinders are on the outside of the frame and 
drive cranks on the wheels. (Accepted May 7, 1902.) 


10,315. C. Glover, Leeds. Steam Boiler Furnaces. 
{5 igs.) May 18, 1901.—Water-circulation furnace bars such as 
are used for internal horizontal flue boilers are made of the shape 
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indicated in the drawings, which also show the preferred method 
of connecting the interiors of the tubes to the water space. (Ac- 
cepted April 30, 1902.) 


10,469. J. Howden, Glasgow. Forced-Draught Air- 
Heater. [4 Figs.) May 21, 1901.—A heating arrangement for 
warming air for forced draught, and for use with return-flue boilers, 
according to this invention comprises a tube-nest at the front end 





of the boiler, disposed in such maoner that the waste gases from 
the flues pass through the tubes, and the air to be heated 

around them. Removable plates beside the boiler front give 
access to the flue chambers for cleaning. (Accepted April 30, 1902.) 


12,299. B. and E. F. W. ge yt Bolton, Lancs. 


Heating Steam Containers. Figs.) June 7, 1901.— 
Cylinders and other steam-containing parts are according to this 
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invention kept hot by heated air circulating in a close system 
heat insulated from external air contact and comprising valves 
and a tubular beater, the latter located in the flue of a furnace. 
(Accepted May 7, 1902). 


MISCELLANEOUS. 


8777. M. P. Davies and E. Wilding, London. 
Yeast. April 29, 1901.—This invention has for object the pre- 
paration of a practically dry and powder like yeast that may be 
stored for a greater time than can ordinary compressed yeast 
without becoming putrid. Clean compressed yeast, with or with- 
out added antiseptic matter, is dried at a temperature of 75 deg. 
Fahr., and powdered by ing it through a hair sieve. It is 
then mixed with an equal weight of potato feculw, after which 
there is added to it about 1 per cent. of diastase, conveniently in 
diastasic meal or malt flour. The antiseptic used may be tartaric 


starch or meal is — 
starch has a nour 


dissolved, thus providing the yeast with a readily assimilable food 
such as is necessary to start ita immediate action. (Accepted 
April 30, 1902.) 

10,019. I. Timar, Berlin. Incubators. [6 Figs.) 
May 14, 1901.—In this apparatus the egg trays are kept in motion 
io such manner as to shift the air within the incubator chamber 
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(10,019) =3exexcages 
so as to average its temperature and that of the eggs. Various 
mechanical motions for the purpose are described and illus- 
trated. (Accepted March 30, 1902.) 


6017. H. Pollard, Leeds. Tioplate Printing Ma- 
chinery. (2 Figs.] March 22, 1901.—According to this inven- 
tion and in order to facilitate the feeding of metal sheets into a 
tinplate printing machine a magnet or magnets is or are 
attached to the feeding board of the machine by means of a bar 





(6011) 

or rod. In the machine illustrated the magnet A serves to feed the 
sheet of tin by an attachment operated through an ordinary side 
lag motion, and to hold the sheet in position until the gripper 
has closed, to carry it round with the cylinder, at which moment 
the magnet Ais removed from adhesion to the sheet. (Accepted 
April 30, 1902.) 


8571. W. Lockwood, Sheffield. Valves. (3 Figs.) 
April 26, 1901.—In this valve a spring constitutes the closing 
means, and also the valve and seating. The spring isa normally 
closed cylindrical or conical helix of metal, conveniently of 
































round or rectangular section; and the fluid passes, on elonga- 
tion of the helix, between the turns thereof. An additional 
pring, not subjected to internal distension, may be used to make 
A — of the valve spring more positive. (Accepted April 30, 


9194. Sir W. G. Armstrong, Whitworth, and Co., 
Tyne. Lemp Signalling Apparatus. (1 Fig) May 8, 
ne. m Ss. A ay 3, 
issn this spestiieetion is San “The isieeductton of 4 re- 
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acid, and the quantity employed one-half of 1 per cent. Potato | sistance coil between the contacts of the key substantially as de- 
—e for mixture with the yeast, because | scribed.” The key is used to close a circuit, including an electio- 
ishing effect on the yeast cells; and diastase is magnet, and the resistance is used with the object of minimising 








added on account of the rapidity with which it converts some of | sparking. It is stated that the resistance should be wourd 
the starch of the flour into sugar assoon as the yeast powder is ' inductively on a special core. (Accepted May 7, 1902.) 
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_ wniser, Feed-pumps, Steam 


Examinations, and 
ae Smee ews the Clie, oy fem 
: Office of the Institute, Gresham College, 
Street, E.0. 


O°Y AND GUILDS CENTRAL TECHNICAL 
Ss cosy an ve J So remapdlriginen ma 
: Oolbege for Steden under 
to become Givi, Mochantonl or Electrical 

and other Manufacturers and 
per Session. 


eers, 
eer eee vonees, £50 


; (Chemistry) H. E. Armsrrone, Ph.D., LL.D., 
and Mathematics) O. Hmmrict, 


OITY AND GUILDS TECHNICAL COLLEGE. 
bi Roa, E.C.). 


(LeoxaRD Street, 
for Day Studente not under 14 preparing 
‘te enter g and Chemical Industries, 
ents. Fees, £15 per Session for Day 
gineering) 












and Guilds of London Institute, 


College, Basinghall Street, E.C. L663 









The Commissioners are prepared to 





missioners do not bind themselves to 
the lowest or any Tender. 


inotess FRED. GAINSFORD, 
un Office, Secy. to 
Calcutta, the 29th May, 1902. 


accept | 
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HELSBY SEWERAGE. 


[lenders for the Construc 


WORKS at Helsb 





ast London: Technical 
OOLLEGE, Miz Exp Roap, E. 


The Drapers’ y will AWARD, on the result 
s Oompetitive amination to be held at the 
on 20d and 8rd of July, 1902, TWO SOHOLAR- 
each of the value of £40, and tenable in the 
of the College for two years ; the holder 
20 on account of the Scholarship each 
beexempt from class fees. Scholarships 
in special cases for a third year. 
Candidates must be between 16 and 18 years of age 
the Ist of September, 1902. 
full particulars may be obtained on 
@ DIRECTOR OF STUDIES, East 
College, Mile End Road, E. L721 


WARNING. 


AND USERS OF POWER PRESSES 
MACHINES FOR DRAWING OR 
METALLIO SEAMLESS HOLLO 


f[laylor & Challen, Ltd. of 
“‘tmmediate AL P INGS against infringers 
ers users) of any of their several 
its relating to above. 
SAUND BRADBURY & SAUNDERS, 87, 


a he ham, Solicitors for Taylor and 
Fielidays in Germany, 


SWITZERLAND, NORWAY, &. 
ROYAL BRITISH MAIL ROUTE via HARWICH 

and the HOOK OF HOLLAND, 
Daily (Sundays included) Service to the Continent, 
Send post-card to the Continental Manager, Great 
Bastern Railway, Liverpool Street Station, E.O., for 
descriptive illustrated pamphlet (free). L 640 
mer 


TENDERS. 
HARBOUR OONSTRUCTION. 


lenders will be Received 
at the Office of the Engineer-in-Chie: 
Adelaide, South Australia, up till Noon 
the 30th = gern for the CONSTRUC- 
& HARBOUR at Light’s Passage, Port 
Sonth Australia. 














ot 


H. ALLERDALE GRAINGER, L 730 
Agent-General, 





THE NEWOASTLE-UPON-TYNE ROYAL VICTORIA 
INFIRMARY. 


TO ENGINEERING CONTRACTORS. 
Contractors desirous of ents 


F['enders for the Supp y and 
ERECTION of THREE LANCASHIRE STEAM 
BOILERS, each 30 ft. long Bol aheggp gather ae 


tet dee 
in their names to me, together with the sum 





12 in. Sto 
holes, Lampshafta, 
A and 


te Filter 
Land Filtration Area. 


Th 
of Tender obtained, at the Office of the 
W. H. Raprorp, C.E., Albion Chambers, 
receipt of a the 


Quantities. 
The Plans may also be seen at the house 


Wx. Dreetx, the Oouncil’s Surveyor, Holly 
Frodsham ; 


the 12th day of July, 1902. 


lowest or any Tender. 
By 


llth June, 1902. 


THE RURAL DISTRICT COUNCIL OF RUNOORN, 


The Rural District Council of Rancorn invite 


of NEW SEWERAGE and SEWAGE DISPOSAL 

The Works will pene shout 23 tiles of 8 in. to 

Pi together with all Man- 

ae eas a8 ee 

Main, thi reduce dy! seoleg Sieties sod Breen 
, the cons! ba 

| Tank and Concre Beds and out small 

¢ Plans may be seen, and Quantities and Forms 

era hen 


ottingham, 
on deposit of Two Guineas, which will.be returned on 
bona fide Tender and return of the 


Sealed ‘Tenders, endorsed ‘Tender for Helsby 
Sewerage Works,” to be sent in to me not later than 


The Council do not -bind themselves to accept the 


tion 


of Mr. 
Bank, 


GEO. F. ASHTON, 
71, High Street, Runcorn, Olerk to the ges amount will, after 





Contract No. 13. 


The Waterworks Committee invite 


['enders for the Supp 
AUTOMATIC STOP VALVES, 
diameter, MOMENTUM 


Anchoring Arran, ts, Cast- 
a few other items of levered 
Printed i 


obtained, and Drawings be 
the 16th instant, st the 


after the Committee have come to a decision 

Tenders, and on return of the. te le 

mak up the Tender. 
tomatic 


“Tender for Au 
addressed 


MANCHESTER CORPORATION WATERWORKS. 
THIRLMERE AQUEDUCT.—SECOND LINE OF 
PIPES. ; 


AUTOMATIC AND REFLUX VALVES. 


fications and Forms of Tender may be 
seen, on and after 
Oftoes of Mesere. 
neers, ctoria Street, 
bert Albert 

ot norig te One atone 
pene hy boone say Samoans e Geinig oe ttre 


The Com 
the lowest or any Tender. 
By Order, WM. HENRY TALBOT, 
Town Hall, Manchester, Town Clerk. 
12th June, 1902, 


ly of | cchea 
40 in. and 
36 in. diameter, REFLUX VALVES, 44 in. and 40 in. 
VALVES, 138 in. diameter, 

iron Cover Plates, and 


t tor 
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TO STEEL CABLE MANUFACTURERS AND 
OTHERS. 
THE LONDON OOUNTY OOUNCIL is prepared to 
receive . 


[lenders for the Manufacture 
and SUPPLY of TWO STEEL OABLES, one] and other 

the other ft. in length, for use in 
tramways 


i 


i 


| 


z 
Fee 


a 


z 


lenders. for ‘the Su ly and Busts tor the Oounci? 
CAST-IRON PIPES nd al iB. free of aay, | Perenns 












ha’ 
unless the reasons 
to the Council. 
. L. GO 
County Hall, Spring G: owe “—- 
n y j 
7 25th June, 1902. ‘ Lsis 





TO MAKERS OF ELECTRICAL TRAMCABS, 


THE LONDON COUNTY COUNOIL is prepared to 
receive 


lenders for the Manufacture 
and DELIVERY of 80 DOUBLE-DEOKED 


e bour not greater 
hours set out in the Council's list ; 
hours of 


ry 


: G. L, GOMME, 

: man Seed —_ of the Council, | 
County Spring lens, 8... 

 ‘o5th June, 1902. é 





TO MAKERS OF OVERHEAD TRAVELLING 
ORANES. 


THE LONDON COUNTY OOUNCIL is prepared to 
receive 


lenders for the Manufacture, 
DELIVERY and ERECTION of ONE ELEOTRIC- 































A 
the | later than July 24th, to 
3 an ly ie SECRETARY. 









De 


CITY AND COUNTY BOROUGH OF CHESTER. 


CONSTRUCTION AND 


ELECTRIOAL OF WAYS; 
ALTERATION, A TION AND a 
OF SHED; TRAMWAY CARS AND AL 


EQUIPMENT, — 


[lenders for foots. preferably . 


yards) and 






D.—CARS. ; : ¢ 
Dra and be i 
aiter the 20rd inatant at the Town Hall, on 
ele LS ., City Surveyor, Town” 
1 ; or F, THURSFIELD, < Electrical . 
on 
of AS 94, etch WR be retupeed a toad 
Tender be sent in. 
The Corporation do not bind themselves to accept - 


the lowest or any Tender. ; 


Sealed Tenders on the form supplied, and endorsed 
* Tram % on oF 


ways,” must reach 
before Ten a.m. on the 7th July next. 
SAML. SMITH, . 
Town Olerk. 
L777 
A | 
APPOINTMENTS OPEN. 

NAVAL ARCHITECTURE, 
Wanted, a Lecturer in Naval 
Re a AROHITECTURE for both Day and Evening 

Must be thoroughly competent, academical rank | 

preferred. ; : 
Commencing salary, £200 
and testimo: 


Town Hall, Chester, 
17th June, 1902. 








annum. 
must be sent in not 


‘Tus DurnaM COLLEGE OF Science, 
Newcastle-upon- 


KING’S COLLEGE, LONDON. 
___ The Oounoil invite : 
A pplications for the following — 
APPOINTMENTS :— 
1. ASSISTANT PROFESSOR of ENGINEERING. 
2. ASSISTANT og INSTRATOR in ENGINEERING, 
8. LECTURER in MATHEMATICS. 797 
goes should be sent i (ay Mer 
sites WALTER SMITH, Secretary. 


L310 
Tyne. 








TO WATERWORKS ENGINEERS. 
on | The URBAN DISTRICT COUNOIL of DOLGELLEY 
require the 


Gervices of an Experienced 


WATERWORKS ENGINEER to inspect and 
e Works of relly W 


‘ater Co., to 

























at early date, o 


| 
sewer pee 
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' ON GAS-ENGINE TEMPERATURES. 
By H. E. Wuveerss, B.A., A.M. Inst. E.E. 


THE second report to the Gas-Engine Research 
Committee of the Institution of Mechanical Engi- 
neers was made by Professor Burstall towards the 
close of last year,. and. there can be little doubt 
but that from that time until now the results 
obtained have been the subject of consideration by 
everyone interested in gas-engines. These results 
are useful not only to the engine-builder and to the 
student of thermodynamics, but also to the large 
mass of engineers who are in one way or another 
interested in the use of gas-engines. Professor 

urstall has emphasised many points which, doubt- 

_ less. because they had not been thought of sufli- 
cient importance, have not hitherto received much 
attention. As would be expected in such an investi- 
gation, the enormous amount of data obtained 
renders it necessary that a large portion of the 
matter should be condensed, and it is evident from 
a study of the details that many results have been 
worked out from material not contained in the 
report. 

Perhaps the most novel of the conclusions 
reached is the one that the temperature in the mass 
of the gas is not uniform, but varies in accordance 
with its distance from the cylinder walls and the 


It is not possible to do better than to quote his 
own words*: ‘*The result is remarkable ; for 
instance, in the case of air, at one-tenth of an 
atmosphere 12 per cent. of the total loss is due to 
convection, and at 100 atmospheres 92 per cent. is 
due to this same cause. _The heat lost by convec- 
tion is in air 100, and in hydrogen 500 times 
greater at a pressure of 100 atmospheres than it is 
at 0.1 atmosphere.” It would, in fact, appear 
that, at the high temperatures and pressures in a 
gas-engine, the loss due to convection would be so 
large a percentage of the total heat loss that other 
sources of loss could be disregarded. . This is, of 
course, a very important conclusion. . It must not, 
however, be forgotten that this result is found for 
losses of heat by a hot platinum wire to the cool 
sides of the enclosure through the medium of the 
gas, and not by actual experiments on the loss of 
heat by radiant hot gas itself. 

Mr. Petavel found that the mean temperature of 
the gas in his experiments was about 6 per cent. of 
that of the wire, and it is open to consideration 
whether the loss of heat by a wire at a high tempe- 
rature would not be very approximately the same 
as the loss of heat by a mass of gas, with no wire, 
at some 6 per cent. of that temperature. This 





that pure radiation and conduction losses are of 
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iston, and it is also interesting that Professor 

urstall has found it necessary, in considering the 
manner in which heat energy is lost by radiation, 
convection, and conduction, to take into account 
the variation in specific heat due to the rise in 
temperature of the gas. It is upon these two 
subjects that the writer wishes to bring to light 
some interesting deductions that have been made 
from the figures given in the report, and to put 
forward an explanation of the variability of the 
temperature throughout the mass of the gas. 

It was during last year that another very impor- 
tant piece of research work* having reference to an 
allied subject was published—viz., a paper by Mr. 
Petavel, ‘‘On the Heat Dissipated by a Platinum 
Surface at High Temperatures. Part IV. Thermal 
Emissivity in High-Pressure Gases.” This research 
has alreadyt been referred to in the pages of 
ENGINEERING, but by way of recapitulation it may 
be stated that the investigation consisted in measur- 
ing the heat lost per second per square centimetre 
per degree Centigraie by a platinum surface sur- 
rounded by various gases at high temperatures and 
pressures. The platinum was in the form of a wire, 
and was enclosed in a steel cylinder of 2.06-centi- 
metre bore. Measurements were made at tempe- 
ratures as high as 1100 deg. Cent., so that the 
results obtained should be, so far as temperature is 
concerned, applicable to the case of gas-engines. 
Of this more hereafter. 

Mr. Petavel further endeavoured, and with success, 
to separate out the heat loss into its component parts 
—viz., conduction, convection, and radiation—and so 
obtained some extraordinarily interesting results. 


little importance when contrasted with the loss due 
to convection currents ; currents which would 
certainly exist even if the wire were absent. 

In working out the results of his experiments, 
Professor Burstallt used values of the specific heat 
of gases as tabulated in the Comptes Rendus, 1887, 
vol. civ., page 1780, and stated that unless varia- 
tion in specific heat were allowed for, the unreal 
appearance would be produced of the cylinder 
walls heating the gas during expansion. The 
values quoted are : 


Gas. 13 


CO2... “as 0.1477 + 0.000176 6 
He O (vapour) 0.2211 + 0.000219 6 
ee ase ae a 0.170 + 0.0000872 6 
3 Ae ae are ‘ica ..  0,1488 + 0.0000763 @ 
where k = specific heat at constant volume and @ = tem- 
perature Centigrade. 


The clearest way of illustrating the very impor- 
tant part played by the temperature term in the 
expression for the specific heat of a gas is to obtain 


a thermodynamic relation between a and the 
v 


pressure of the gas in terms of certain constants 


and of the temperature considered. Where ‘s 
v 


is the ratio of the heat given to the gas for any 
small change of state, to the increment of volume 
for the same small change. 
Let 

k = specific heat of the gas at constant volume. 

K= ” Cer 7 ” pressure. 

6 = temperature, Centigrade. 

T= 3 absolute, so that T = @ + 274. 





* Phil. Trans., vol. cxcvii., pages 229 to 254. 
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* Phil. Trans,, vol. cxevii., page 242, 


does not appear unreasonable in view of the fact} -* 


t = time in seconds. 
v = volume in cubic inches. 
p= wee in pounds per square inch. : 
5 H = heat given to 1 lb. of the gas when it changes its 
statein any way. 
J = mechanical equivalent of heat. 


Put ' 
k= 6 +30;K=a+s0;R—0-Ajand5= 1 
Then 











SH=k.d0+>.p.d0; 
@H_,, 49,27 
dv dt J 
Now 
_Pp* =RJ qa 4= = PV 
6 + 274 — . K 
do_dT_(p, v dp) 
dv dv K R adv a 
aH_ py k (p44 40) 
“"dv J JR - dvs 
bE =p {1+ b tet) 4 ode =e 
dv a-£B dv 4&-£8 
aa dp dp 
.. 2n+s8sO0p+ pes =e 
a-B P P poh + sv cP} 
. aH : a dp) d 
A Bewdeesl + <2 i $0 f y oP 
de yank aa) cake °s*} (1) 


this is the required expression. 

Evidently, if s = 0,—i.e., if the specific heats 
are taken as independent of the temperature—then 
aqH_ il , ap 
we suitor + v.42} 
which is the usual expression given in books on 

heat engines. 

Equation (1) may be put in a simpler form for 
those parts of the indicator diagram in which the 
law pv" = constant holds. 

Since, then, 








np +v2P =oorl? =~ n, P. 
dv av v 
. dH 1 30 
J = ———_ 1 yp— ~ 
ae s—4{w “0} + 8 np \ 
ee ae iareee 
a is" )p 


or 





di -n_n-l1 
J = {Yo af @te. € 
adv eos a—f° jp @) 


showing that = is proportional to p when @ is 
av 


constant, and that it is a linear function of @ when 
p is constant for all changes regulated by the law 
p v" = constant. 


In equation (1), if A be equal to zero, or, in 
v 


other words, if the transformation be adiabatic, it 
follows that 


ap+sOp+BviP + soytP ao 
dv dv 
which on integration gives 


pf v” E89 — constant, 
where E=2.71828, the Naperian base. This is the 
same result as that given by Professor Burstall,* 
and is a particular case of the general equation (1). 
Now it is found for these experiments that 


uo is a positive quantity during expansion, so 
~~ 


that if s were zero, then au would be positive, 


v 

and as vis evidently increasing, this would mean 
that the gas during expansion was gaining heat. 
This could only occur when either combustion was 
still going on or the gas was deriving heat from the 
walls. Naturally, when faced with such a choice 
as this, it has been usual to conclude that com- 
bustion continued until late in the stroke—a 
conclusion which was not in good accord with 
experiments conducted in different but allied 
circumstances. Giving to s its propert value 
has the effect of making the second term in equa- 
tion (2) larger than the first for all temperatures 
considered, and so leads to the more reasonable 
conclusion that combustion ends at or near to the 
point of maximum temperature, and that for the 
remainder of the stroke the gas loses heat to the 
walls at a calculable rate. 





* Page 11 of report. | 
_ + Professor Perry reminds me that one can regard the 
increase of specific heat with temperature as being pos- 





+ Page 9 of report. 





sibly due to an absorption of heat by dissociation. 
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Tasie I, 
ie i we se PoE 
lo Bo lees (23 | Bo | es |Bo |S 53 
© jase (98 | B= | 8 18s iB |gdo 
J& lGs | oe ge Eolegs ide les |& age 
Sig (ig? 2S, fog. Som 85 je |8 |58e2 
$8.86 sa |sSstGh0 8Be/8e 2 \ses 
239s uOl|8 obs Oslse Os8t|e*Oleeiu SS 
ES 282 Bue 8\3ee. 13 Gin Se ee $25 
Ala a *?\a* oleae ibid ... hee t. 
11.00 143| 866 | 452 | 1437 |18.60| 9862 |2.73| 65 
21.00 140) 8.92 468 | 1509 | 18.28) 822 /2.65) 62 
31.00' 132) 8.82 | 445 | 1442 | 14.80| 872 (2.83) 62 
41.00 128 | 8.70 | 429 | 1464 |14.41| 887 |2.90| 64 
51.00) 115 | 8.70 | 406 | 1372 (14.05) 842 \2.88 66 
61.00 110 8.85 | 409 1245 |13.81| 777 |2.75| 60 
71.00 98 | 866 | 373 1145 12.18) 787 |2.86| 61 
8 0.95 84 | 8.36 | 859 | 1094 |11.85| 749 |2.72| 66 
91.00 84 | 8.82 360 | 1023 12.60} 702 2.78 63 
10.1.00 69 | 8.72 | 327 897 | 12.00| 637 (2.66) 64 
Pressures are in kg. per sq. cm. 
1 kg. per sq. cm. = 9.97 atmosphere. 
Taste II. 
| Compression. 
D incadin ian 
Begin 
& °t 4 | | oie. End 
ae 4 ® -ni 
© Ea Ba, B. |1000x8.| B. | Yo ue _ 
é) es 5 | \y@H aH 
AISe | ms | dv| do 
1 1.845 | 1.344 0.1834) 0.112 0.0715) 1.390) 0.116 | 0.54 | -15.9 
2 1.364 | 1.338 0.1827) 0.111 |0.0713' 1.390) 0.067 |—0.17 | - 25.1 
8 1.857 | 1.324 0.1611| 6.108 0.0711 1.392 0.089{ 0.24 | -19.0 
4 1.349 | 1.327 |).1804; 0.107 0.0710! 1.393) 0.112} 0.64 | -14.0 
5 1.349 | 1.327 0.1785) 0.105 (0.0707 1.395) 0.116} 0.80 | —11.9 
6 1.359 | 1.204 0.1778) 0.103 0.07 1.397; 0.096 | 0.54 | -14.9 
7 1.345 1.251 (0.1765) 0.101 0.0705 1.400) 0.138} 1.26 | —5.8 
& 1.345 | 1.245 0.1756} 0.100 0.0702) 1.400) 0.188 1.31 | —4.5 
9 1.357 | 1.230 }0.1766| 0.100 0.0702, 1.400} 0.108 | 0.92 |—9.2 
10 1.350 | 1.199 0.1745} 0.099 0.0700, 1.401) 0.127) 1.32 | —4.2 











Columns 2, 3, 4, 5, and 6 are taken from Professor Burstall’s 








results. 
Taste III. 
. Fa | 
p | Taapem: | Zenper: | Bastion | onct |Peflonios 
Teste turein ture in Com. “°™Pera- pression. | pression. 
ce | Cycle. | pression, | OG | sd H | ja 
| eG | ¢C. |) ae | we: 
— | 
2 | 1500 468 40) 0—| - 25.1 | - 0.17 
4 1454 429 128 «=| - 14.0 0.64 
3 1442 445 122 - 190 0.24 
1 1437 | 452 143.0 | - ‘15.9 0.54 
5 1872 406 115 | -11.9 | 0.80 
6 1245 | 409 110 — 14.9 0.54 
7 1146 373 98 - 658 1.26 
8 | 4 359 84 - 4.5 1.31 
9 1023 360 84 - 92 0.92 
10 897 327 €9 - 4.2 1.32 
ad 


The writer has worked out some values for ze 


for the tests marked ‘‘D” in the Gas-Engine 
Committee’s Report. Table I. is composed of the 
leading data given in the report, and Table II. of 
results deduced therefrom. It is evident that the 
consistency of the values given in column 10 of 
Table II.—obtained as they are by the considera- 
tion of small differences—form a very g com- 
mentary on the extreme accuracy with which the 
experiments were conducted. It would, indeed, be 
difficult to imagine a more rigorous test for experi- 
ments of this nature. 


It is seen that : <4 at the beginning of compres- 


dv 
sion is positive—values are plotted in the diagram on 
p2ge 833—(with one exception), and asv is decreasing 
during compression, this shows that 6 H is negative, 
and that the gas is losing heat to the enclosure. At 


the end of compression, however, oe is negative ; 
v 


this means that 6 H is positive, and that the 
gas is gaining heat from the enclosure. Fur- 
ther, that this gain is greater (see diagram) 
as the maximum temperature of explosion is 


greater. In fact, if, as in Table IIL., os be shown 
0 


tabulated beside 6 at maximum compression, @ at 
maximum temperature of expansion, and @ the 
suction temperature, it is evident that the gain of 
heat by the gas at the end of compression increases 
with increase in each of these temperatures, or, 
in fact, with increase in the mean temperature of 
the cycle. 

These results were so unexpected by the writer 
that it almost seemed at first as if there must have 
been some flaw either in calculation or experiment. 
A possible and interesting explanation was, how- 
po soon reached, and may be put thus in tabular 

orm : 





Facts and Deductions : : 
1. The gas luses heat at the begianing of compressiun. 
2. This loss is greatest when the mean temperature 
of the cycle is least. 7 
3. The gas gains heat at the end of compression. 
4. This gain is greatest when the mean temperature of 


the cycle is highest. 
5. Probably therefore the action is dual. 
6. The loses heat to the jacketed surface, which is 


—— cooler than the gas. : 
7. The gas gains heat from the piston, which is always, 
during compression, hotter than the gas. 

8. The temperature of the piston to fulfil these condi- 
tions must be high when the maximum temperature in 
expansion is high, and therefore when the mean cyclic 
temperature of the gas is high. This would naturally be 
expected, and shows the facts and deductions to be in 
harmony. 

This deduction that the temperature of the piston 
is very much higher than that of the walls goes far 
to explain those temperature variations in the mass 
of the gas itself which were found by Professor 
Burstall* by means of his electric thermometer. 

It further follows, from this tabular statement, 
that the effective temperature of the piston (or 
— any other part of the enclosure which may 

unjacketed) increasing with increase in the 
mean temperature of the working cycle, must 
be in excess of the highest of the temperatures 
stated to occur in these experiments at the end 
of compression, and would therefore be of the 
order of not less than 400 deg. or 500 deg. Cent. 
A simple calculation based on the thickness of the 
walls, the conductivity of the material, and the 
maximum power going to the circulating water, 
will show that the temperature gradient in the 
cylinder walls themselves cannot be large, t and that 
it is possible to think of the gas being influenced by 
the walls at a temperature not much higher than 
that of the jacket water and by a piston at a tem- 
perature of many hundred degrees Cent. The 
piston would naturally vary slightly in temperature 
during a cycle, but its temperature would pro- 
bably remain high even at the beginning of .com- 
pression. At this point, however, the volume of 
the gas is great and the ratio of the exposed area of 
the jacketed walls to the area of the piston is at 
its maximum value, thus tending to diminish the 
effect of the piston in heating the gas ; in fact, as 
the calculation shows, the net change in heat is a 
loss. At the end of compression the opposite 
state of affairs holds, and the piston area, instead 
of being only some & per cent. of the total exposed 
area of the enclosure, increases to about 25 per 
cent., with the result, also shown in Table IL, 
that the net change in heat is a considerable gain. 
This effect would probably be much more marked 
were it not for the fact that the tempera- 
ture of the gas itself is higher at the end of com- 
pression, and therefore in a less favourable condi- 
tion for the reception of heat. This increase in 
heat gain at the end of compression with the mean 
temperature of the cycle is both marked and inte- 
resting, as it would be expected that the piston 
temperature, and therefore the heating effect upon 
the gas, should be roughly proportional to the mean 
temperature of the cycle. 

The figures at the beginning of compression show 
a small but steady increase in heat loss with de- 
crease in the mean temperature of the cycle, and 
this may be accounted for by assuming, not unrea- 
sonably, that the temperature of the piston decreas- 
ing with decrease in the mean cyclic temperature, 
the heat given to the gas is correspondingly dimi- 
nished, with the result that the heat loss increases, 
despite the fact that the difference between the 
temperature of the cold walls and that of the gas 
itself is not so large. 

It is not uninteresting in this connection to work 
out what the actual loss in foot-pounds per second 
would be according to Mr. Petavel’s formule when 
treated as already suggested, remembering that it is, 
of course, impossible to get any accurate idea of what 
kind of heating occurs owing to the large radiation 
from the piston masking the cooling effect of the 
sides, and owing to the surfaces being of such diffe- 
rent shapes and dispositions. The writer found the 
following formula{ to agree very fairly well ‘with 
Mr. Petavel’s earlier work (1898) : 


108 x E = 1.55 p (1000 + 6) + 1670... forCO,. (3) 


where p is in pounds per square inch and @ is in 
degrees Centigrade. his formula is applicable 





* Page 24 of reporb. 
+ A plate of average iron steadily transmits per square 
foot of area for a po 
3 horse-power. 
} The Steam Engine, by Professor Perry, page 477. 


ient of 10 deg. Cent. per inch about 





between @ = 200 deg. Cent. and @ = 1200 deg. 
Cent., and up to 3 atmospheres, and has been used 
in calculations relating to gas-engines.* 

The formula given by Mr. Petavel in his recent 
paper for emissivity from a hot platinum wire at 
high pressures and temperatures is as follows : 


E=ap"+bp™6 gee (4) 
where 


E = emissivity in water gramme degree units per 

square ‘centimetre per second per degree 

ntigrade. 
pressure in atmospheres. , 
= temperature difference between the wire and 
the enclosure in degrees Centigrade. 

For CO,, between 3=100 and 1100, and between 

p = 10 and 35, this equation becomes : 
108 x E = 207 p 82 + 1.50 p%8 5 ree 

The diameter of the wire used in establishing 
these results was 1.106 millimetres, so that the area 
per inch of wire was 0.884 square centimetre. 

From this equation it is possible to get some 
idea of the rate of loss of heat of a mass of gas for 
atemperature difference of, say, 1000 deg. Cent. 
between the gas and the enclosure. To do so it 
is, of course, necessary to extrapolate, since the 
temperature of the gas was found by Mr. Petavel 
to be only 6 per cent. of that of the wire, reckoning 
from the temperature of the enclosure as a zero. 
Further, this means that to the first approximation 
the first term in equation (5) may be neglected, 
and that 


166 x E = 1.50 p93 x 1000 x 


Let p be 19 atmospheres. 
Then 


Pp 
6 


“ very nearly. 


E = 53,500 x 10-* = 0.05365. 

This means that the heat loss per second per 
square centimetre is 53.5 water - gramme - degree 
units. Or loss per inch of ‘‘imaginary wire ” 

= 53.5 x 0.884 x 3.09 = 146 foot-pounds per second 

= 0.265 horse-power. 

To use such a result as this, interesting as it is, 
for gas-engine work would require a further know- 
ledge of the laws governing the radiation of hot 
gases to cylindrical surfaces of different diameters, 
and at the best it would not be fair to extend it to 
the consideration of a non-cylindrical surface, such 
as a piston surface, in contact with the gas. 

The above loss of 0.265 horse-power per inch 
length of cylinder would amount to about 2 horse- 
power for an average length exposed of 8in. The 
actual rate of loss during expansion is very much 
larger than this amount for the gas-engine cylindert 
used by Professor Burstall. 

It has often been remarked that the expansion 
curve for a gas or steam engine is invariably found 
to follow a simple law of the type— 

pvr” = constant. 
From this it fullows, as already shown, that 


dH 


dv ~(4+8B8)-p . - (6) 
where A and B are constants. 
Transforming = into - tog by multiplying by 


as , and then expressing ss in terms of v (the re- 


volutions per minute being constant) and then 
eliminating v by means of the equation 

pv" = constant, 
it . ‘ rr . 
it is possible to obtain an equation giving a in 


termsof p and @. Then, since sf when divided 
by temperature and by area gives emissivity, it 
is possible to build up an equation showing, in 
terms of the emissivity, the differential heating 
effect due to the joint action of the cylinder walls 
and the piston. 

In conclusion, the writer would emphasise the 
importance of the very large and interesting field 
that has been opened up by the efforts of both the 
Gas Engine Research Committee and of Mr. 
Petavel. It would be well worth while to ix ve3ti- 
gate the allied problems presented during expan- 
sion. Forthis, however, further time and data are 
needed. 





Raits In Betc1um.—The John Cockerill Company has 
obtained a contract for 434 tons of steel rails for the 
Belgian State Railways. The contract price is 6/. 12s. 
per ton. 


* The Steam Engine, by.Professor Perry, page 479. 
+ Dimensions, 6 in. by 12 in. 
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Dictionnaire des Matiéres Explo- 
Paris, 1902: Veuve Ch. 





Poudres et Explosifs. 
sives. By Dr. J. DAnieEt. 
Danod. 

Tue veteran scientist Berthelot, perpetual secretary 

of the Académie des Sciences and President of the 

Commission on Explosives, introduces this volume 

with the words, ‘‘A big book, a good book, and a 

useful kook.” The first statement appears to us not 

less indisputable—the volume consists of 825 pages — 
than the two others. Dr. J. Daniel, now living in 

Brussels, is an engineer, and was formerly director 

of the Compagnie des Explosifs Sécurité. A prac- 

tical expert is wanted to sift in any encyclopedia of 
matters concerning explosives the essential from 
the dispensable. The dictionary describes the raw 
materials for explosives, the preparation, properties, 
and tests of powders and blasting agents, and, in the 
more important cases, their application and effect 

Accessory raw materials, acetone, ether, paraflin, 

&c., are not overlooked. The arrangement is alpha- 

betical. While we frequently find concise para- 

graphs, commencing ‘‘ X has patented a powder 
of the fullowing composition,” longer and very well 
written articles are devoted to celluloid, cordite, 
gelatine, nitro-glycerine, picric acid, saltpetre, 
detonators, and other important ‘subjects. The 
article on the ‘‘ Calculation of the Characteristic 
Elements of an Explosive,” the volume, tempera- 
ture, and pressure of its gases, is based upon the 
well-known thermodynamic researches of Berthelot 
and his fellow-workers, Sarrau and Vieille, who 
first gave us a theory of explosives ; Vieille is one 
of the several inventors of smokeless powders. 

The names of the respective products and the 

names of their inventors are entered in the alpha- 

betical columns, not those of the firms; biogra- 
phical notes are not offered, except in a few in- 
stances. Terms like ‘‘ triumph,” ‘‘ safety powder,” 

‘*thunder powder,” ‘‘spring paste,” are quoted in the 

original language, with cross references to other 

paragraphs of the dictionary. We also find the 

German and Italian equivalents for fine and coarse- 

grained powders, but, strangely enough, not the 

English terms, though British—and, further, French 

—patents are quoted far more frequently than 

Belgian, German, or United States patents. 
Cross-references, which render the dictionary 

very convenient, are omitted in the case of articles 

not primarily bearing upon the subject, such as 
the historical and descriptive notes dealing with 
electric ignition devices ; that is to say, the respec- 
tive inventors are not especially cited in their 
roper places. In all other cases, great care has 

een taken to show the reader where further in- 
formation is to be found. In one respect the author 
has possibly gone too far, in another not far enough. 

German names preceded by ‘‘ Von,” like VonStuben- 

rauch, are entered under V—which is not custo- 

mary—and again under the respective initial S; 

whilst French names, like de Chardonnet, de 

Macar, du Pont de Nemours, are simply grouped 

under D; one may easily forget the ‘“‘de.” The 

absence of initials—Abel simply, instead of Sir 

Frederick—is common in French books ; but the 

two Maxims, and a few other inventors of equal 

fame, are duly distinguished. 

The author insists that far too much reliance is 
still _—- on a few experiments which are sup- 
posed to demonstrate the stability and harmlessness 
of certain explosives under certain ordinary con- 
ditions. He dwells upon the long lists of terrible 
accidents which had to teach manufacturers that 
safety lies only in the observation of the utmost care. 
Last year’s terrible explosion at Griesheim—which 
some experts would not ascribe to picric acid, 
though its explosive character was demonstrated 
by Sprengel in 1873, and sufficiently confirmed by 
several disastrous accidents—is not referred to 
by the author, who does not give Sprengel his due 
credit, by the way. The author questions, how- 
ever, that the original nitro-glycerine of Sobrero 
remains as stable in the Nobel works near Turin 
as it was when prepared in 1847. This warning, 
we are glad to see, is also urged by M. Berthelot 
in his preface. The author of the preface and the 
compiler of the dictionary are not in agreement, 
however, as to the invention of black powder. 
According to Berthelot, that history is perfectly 
clear. But there was a big step from the Greek or 
Arabian fire (charcoal, oils, sulphur, and salt- 
petre), destructive mixtures which burned under 
water, to weapons in which the propelling power of 


the mixtures was utilised. Such weapons were, 
no doubt, first used in the Hundred Years’ War 
between England and France, in 1338; but whom 
humanity has to thank for their invention, is not 
certain. The author mentions Berthold Schwartz 
and the year 1313; the name and date are widely 
accepted. He also quotes (page 637) Sebastian 
Miiller, however, who wrote in 1554: ‘*The 
scoundrel who brought such a frightful thing on the 
earth is certainly not worthy of having his name 
inscribed in the annals of mankind.” 

The volume is, on the whole, brought up to 1900. 
Linde’s oxyliquid (liquid air absorbed by powdered 
coal) had not given satisfaction asa blasting agent in 
1899, we read : there have been further trials in the 
Austrian Army and elsewhere since, with not much 
better results, however, so far as we are aware. 
We notice a few lines on hail-prevention cannonades 
under gréle. The engins criminels (infernal ma- 
chines) are not forgotten. Rodman, on the other 
hand, is only mentioned as inventor of the mam- 
moth powder, not as constructor of an apparatus 
for determining gas pressures. The explosive com- 
pound between nitrogen and iodine has hardly the 
formula NI,, and the volume might contain more 
references to other books. But Dr. Daniel’s dic- 
tionary certainly deserves the warm recommenda- 
tion which it receives from M. Berthelot. 





Building Specifications. By Joun Leanne, F.S.I. 
London: B. T. Batsford, 1901. 

As the building specification is the document which, 
with the drawings, must be relied upon by the con- 
tractor for guidance in making a tender and, later, 
in the work of construction, it is obvious that its 
composition is of very great importance, and de- 
mands extreme care. The person who is called 
upon to draft it must have an intimate knowledge 
not only of materials and of the different trades, 
but also of any statutory enactments or municipal 
bye-laws relating to buildings in the particular 
locality ; and he must have a proper sense of pro- 
portion, and of the value of clearness and concise- 
ness in description. An inexperienced person en- 
trusted with such a duty might seek for inspiration 
by hunting up specifications used for earlier build- 
ings; but while these might be useful, they might 
also prove very deceptive, if these earlier buildings 
were not exactly of the same description. The 
author has endeavoured in this volume to provide 
architects, surveyors, and builders with a reasoned 
analysis of the specification, giving useful hints for 
its compilation, and showing in a table the proper 
order to be followed, trade by trade. He also 
gives a complete general specification for a large 
house, and adds examples of items required only 
in buildings for special purposes. We need not 
dwell upon these here, as the buildings dealt with 
are not such as ordinarily demand an engineer for 
their construction. 

Another document which, in the interest of all 
parties, requires careful attention, is the contract. 
For the avoidance of disputes it is imperative that 
the duties and functions of each party should be 
clearly laid down, and that provision should be 
made for the proper adjustment of differences, 
should they arise. The author devotes a chapter 
to this subject, giving the form of conditions 
usually employed, and adding to the important 
clauses notes containing practical suggestions on 
the particular points raised by these clauses. The 
question of arbitrations receives special notice ; 
and as on this point there is a difference of opinion 
between the Institute of British Architects and 
the Institute of Builders, the discussion is of 
interest. We believe that the book will prove 
useful to that section of the public for whom it 
has been written, as the author evidently knows 
his subject, and has expressed himself clearly and 
attractively in these pages. 





The Metallurgy of Gold. By T. Kirke Ross, D.Sc, 
A sistant Assayer of the Royal Mint. Edited by Sir 
W. C,. Roserts-Austen, K.C.B., F.R.S. Fourth 
Edition, 1902. London: Charles Griffin and Co., 
Limited. [Price 21s. } 

E1cut years have passed since Mr. Rose first issued 

his book on the metallurgy of gold to the public, 

and when we remember the somewhat limited 
number of persons to whom such a work appeals, 
we find a very high compliment to the author in 
the fact that a fourth edition is now called for.. In 
his original preface of 1894 he stated that his aim 
was to supply ‘‘a succinct summary of the existing 
condition of the metallurgy of gold, for the use of 





students and others who are interested in the in- 





dustries connected with the precious metals.” Gold- 
mining, like all other scientific industries, has made 
advances since 1894, so that the condition which 
existed then has been somewhat altered by improve- 
ments in processes and machinery. These improve- 
ments, and recent additions to our knowledge of 
the physical and chemical properties of the metal 
and its alloys, all receive attention in the present 
volume, so that the reader is still provided with an 
account of the ‘‘ existing condition of the metal- 
lurgy of gold.” 

The scheme of the book is excellent. First we 
are instructed in the properties of gold and its 
alloys, and in the chemistry of its compounds. It 
is obvious that the student must be familiar with 
this branch of the subject before he can take an 
intelligent interest, or hope to play an important 
part, in the practical recovery of the metal. A 
short chapter is then devoted to the mode of 
occurrence and the distribution of gold. This clears 
the way for the description of mining and recovery 
processes, and the reader in successive chapters 
follows the different steps from the moment of 
recovery of the ore from the deposits up to the 
final stage at which we have the refined bullion. 
The author has evidently taken great pains to 
describe under each heading the different forms or 
types of machinery now in use, and a specially 
useful feature of the book is the inclusion, under 
each process dealt with, of a short description of 
‘* Practice in Particular Mills.” We have chapters 
of this kind in dealing with chlorination and with 
the cyanide process, and there is also a chapter on 
‘* Stamp Battery Practice in Particular Localities.” 
These cannot fail to be instructive to the student, 
and will prove useful also to those engaged in the 
practical industry. The chapters dealing with 
practical processes are full of information, as the 
author goes into details and discusses the merits 
and demerits of particular types of machinery. 

This work was the first of a series on the metal- 
lurgy of metals, prepared by Associates of the 
Royal School of Mines, and the standard it has set 
for the others is a high one. To gather together 
everything that can be told regarding the metal- 
lurgy of gold into one volume would be impossible ; 
but the author has shown wisdom in his selection, 
and has succeeded in treating a wide subject within 
a quite reasonable compass. There is appended to 
the volume a bibliography of the subject, classified 
under the headings of the chapters, so that reference 
may readily be made to other works or to original 
papers by readers who wish to follow the most 
recent literature on the subject. The expert will 
find the book excellent for purposes of reference. 





THE GERMAN NILES TOOL WORKS, 
BERLIN. 
(Concluded from page 772.) 

On pages 836 and 837 we this week complete our 
illustrations of the details of the roofs for the shops 
of the German Niles Tool Works, Berlin. It will be 
seen that the roof members are rolled sections 
throughout, no forgings being used. The skeleton 
diagram shows well the general arrangement of the 
truss. As explained on page 769 ante, the glazed 
central portion was steeply inclined, because it had 
been found that with a lesser slope it was difficult 
to get rid of the moisture collecting on the under 
surface of the glass. The main struts are con- 
structed of two 90 by 90 by 11-millimetre angles ; 
these are shown in plan in Figs. 25 and 28, on 
page 771 ante, but in the former figure there 
is an error, the angles being wrongly marked as 
40 by 40 by 11. The lower tie is given a slight 
camber, as shown, and is made partly out of 70 
by 70 by 8-millimetre anyles, and in part of 55 by 
95 by 6-millimetre angles. It is sufficiently stiff 


| to need no tie-rod from the top of the roof to its 


centre point. The steel channels shown parallel 
to this tie-rod in Figs. 24 and 26 are purely sub- 
sidiary to the main roof framing, and serve merely to 
support an awning in very bright weather and to 
facilitate the work of cleaning the roof lights when 
necessary. Fig. 34, page 771, represents a section 
through the angle in the main strut. It shows 
the main wooden rafter with the glazing in place, 
and also two of the small special section intermediate 
rafters. All connections between the steel purlins 
and the main trusses are made with turned 
bolts. On theone side of the main rafter these fit 
into reamed holes, and in the other into ‘ oval” 
holes. The bolts for the latter have the thread 
turned down below the shank of the bolt, and the 
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latter is long enough to reach completely through 
the plates connected, so that it is impossible to grip 
the latter and thus prevent free expansion by 
unduly tightening up the nuts. Expansion joints 
of asimilar kind are provided at the ends of each 
bay. ‘The wall plate for the main trusses is illus- 
trated in Figs. 27, 29, and 30, page 771 ante, Fig. 30 
showing the method of securing the wall plate 
to the masonry. The rivets used are 23 milli- 
metres in diameter in the case of the principal joints, 
20 millimetres at the lighter joints, whilst 16- milli- 
metre rivets are used for securing in place the 
packing pieces between the angles. Details of the 
roof and crane track stanchions are given in 
Figs. 35 to 43, page 836, and of the girders for the 
5-ton and 30-ton cranes in Figs. 44 to 50 above. 
Fig. 43 shows the stanchion used between similar 
bays ; it is built of steel channels connected by 
cross-bracing. Those between the machine-shop 
bays and the erecting-shop are, however, built up 
of riveted plates, as shown in Figs. 35 and 36. 
The beams and girders for the cranes are secured 
to the columns by turned bolts, expansion being 
provided for by using ‘‘ oval” holes for the connec- 
tions at one end of the beams, whilst the joint at 
the other end isarigid one. Similar precautions 
to prevent the plates being nipped fast in tighten- 
ing up the nuts are taken as already explained with 
reference to the joints between the purlins and the 
roof principals. As shown, the crane girders lie 
on each side of the stanchion centres, each pair, 
however, being braced together between their 
supports, as indicated in Figs. 46 and 50. The 
5-ton cranes run on tracks bolted (see Fig. 47) to 
simple 425-millimetre (16.7 in.) I-beams. For the 
20-ton and 30-ton cranes, however, riveted girders 
are used, 730 millimetres (28.74 in.) deep over 
flange angles at the centre, reduced, as shown, 
to 430 millimetres (16.9 in.) at the ends. The 
rivets used in the flange are 26 millimetres (1.02 in.) 
in diameter, and 23 millimetres (.9 in.) in diameter 
for the stiffeners. 

On page 836 (Figs. 51 and 52) we also reproduce 
the sectional elevation and plan of one of the 
cupolas in the foundry, illustrated by the engrav- 
ing, Fig. 9, on the two-page plate accompanying our 
issue of May 30. This cupola, erected by Messrs. 
Kriegar and Ihssen, has a capacity of 15 tons per 
hour. The details of construction are clearly shown, 
while the accessories were described in our previous 
article (page 703 ante). 

In concluding our article we desire to acknowledge 
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the courtesy and facilities extended to us by Mr. 
Henry Hess, the managing director, Herr Max. 
Kosegarten, and other members of the German 
Niles Tool Company, during our visit to the works. 
We may add that the company has now opened an 
office in London at 22, Bucklersbury, where Mr. 
E. C. Amos is in charge. 





ANTI-CORROSIVE PAINTS; THEIR 
QUALITIES AND COMPOSITION. 

Tue preservation of iron and metal from cor- 
rosion is a question of very great importance. 
Thousands of tons of paint are thus annually con- 
sumed in England alone in the attempt to pre- 
serve the metal of bridges and other structures 
from decay by corrosion. Without paint they 
would rapidly waste away under the destructive 
action of the atmosphere. Many other methods 
besides painting have been adopted in the attempt 
to protect iron from corrosion, but paint at pre- 
sent holds the premier place. Unfortunately, 
however, there is not a paint made, or used, 
that is an absolutely perfect preservative com- 
pound for protecting iron. In this article we 
shall discuss the capabilities of many of the 
so-called anti-corrosive paints in use, and offer 
suggestions for the production of a perfect paint- 
ing compound. To intelligently comprehend what 
is to follow it is necessary to state some pre- 
liminary facts concerning the nature and behaviour 
of the several constituents that enter into the com- 
position of these anti-corrosive compounds. 

The oil vehicle used in preparing the painting 
compound is usually linseed oil. In some cases, 
however, hydro-carbon fluids, such as naphtha, 
benzine, petroleum spirit, &c., are used in combina- 
tion with the pigment. But in the majority of 
cases linseed oil is the fluid vehicle made use of. 
Before going further, it is not too much to say that 
in making protective paint for metals too little 
attention is given to the question of vehicle in 
which to grind the pigment—that is, the sole idea 
possessing some paint compounders is that it is the 
pigmentary matter which forms the actual protec- 
tive agent ; but as a chain is only just as strong 
as its weakest link, so a paint is only just as per- 
manent as the constituent which suffers decom- 
position and decay permits it to be. Another 
statement may also be made without fear of dis- 
proof, and that is that there is not a perfectly 








safe fluid vehicle in use at the present time that 





will permit of a permanent protective painting 
compound being produced. This last statement 
may be contradicted by many from interested 
motives, but the facts that will be set forth in 
this article will sufficiently justify the statement 
and prove its truth. 

Let us now examine the characteristics of linseed 
oil as a vehicle for preparing the compound under 
consideration. The composition of linseed oil is 
too generally known to our readers to need repe- 
tition here, but a gentle reminder only of its com- 
position need be given, viz., linseed oil—that is, 
in the raw state—consists of fatty acids, chiefly 
oleic acid, waxy matter, and albuminous particles. 
The chemical and physical behaviour of these con- 
stituents towards pigmentary matter added to it in 
the formation of a paint are these : The albuminous 
matter is insoluble in water and prevents a too 
ready oxidation of the fatty matters. The oleic and 
other fatty kinds combine with pigmentary matter 
of a basic nature, such as oxides of metal, &c., to 
form metallic soaps or ‘‘ paint,” but if the pigmen- 
tary matter consists of inert bodies, such as basic 
sulphate, silica, &c., then there is very little combi- 
nation between the fatty and the pigmentary matter, 
and as a consequence the ‘‘ paint” produced by 
mixing these inert pigments is a poor one, one, in 
fact, that is destitute of body or covering power. 
The waxy matter prevents the paint drying toa 
certain extent, and also permits the impenetration 
of air and water to the paint compound. 

As freshly-obtained raw linseed oil is thus seen 
to possess certain drawbacks, the oil-refiners subject 
it to a process of refining by clarification for the 
purpose of effecting certain results—viz., toeliminate 
the waxy matter, and also to dispel as much of the 
oleic acid as possible, or else to render this acid 
quicker drying in its nature (oleic acid is a very 
non-drying ingredient in the oil). The process of 
clarification pursued by some refiners is to pass 
superheated steam through the oil, and then to mix 
a certain proportion of diluted sulphuric acid with 
the oil, and afterwards to wash the oil and water 
to free it from the acid. The superheated steam 
coagulates the albuminous matter in the raw oil, 
and thus renders it solid, and, therefore, precipit- 
able by subsidence. The sulphuric acid, on the 
other hand, carbonises the albuminous matter by 
absorbing the element of water out of it, leaving 
only the carbon constituent (this explains to a 
certain extent the darkening in colour that occurs 





in a mixture of linseed oil and sulphuric acid). 
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Other refiners allow the raw oil to remain undis- 
turbed for some considerable length of time—two 
years at least are required—when the albuminous 
and waxy matters separate out and become de- 
posited as a muddy sediment. Clarification by this 
means is the best possible one to pursue, but it is 
not always practicable, owing to the length of time 
occupied by the process. Still another method of 
freeing the oil from the mucilaginous matter is to 
heat it to about 160 deg. Fahr., when the albu- 
minous matter is coagulated and rises as a scum on 
the oil. By heating the oil to a much higher 
temperature (about 600 deg. Fahr.) the oleic acid 
is dispelled in the form of vapour (or acrid fumes), 
and, as a consequence, the fluid that remains after 
the elimination of the non-drying constituent is one 
which dries very readily, without the help of artifi- 
cial compound or ‘‘ driers.” 

Raw linseed oil that has not been subjected to 
any refining process takes about three months to 
dry and harden, when a thin film of it is laid on a 
porous surface. This process of hardening is solid 
throughout its depth, whereas oil that has been 
boiled or heated will not form this solid skin. 
A dry film will form on its surface in a few days, 
leaving a mass of fluid oil beneath, but the thin 
film will imbibe oxygen from the air and pass it 
into the fluid mass until the latter is oxidised, and 
thus decomes hard and dry. Now, in the first 
case, the drying has been brought about by the 
hardening of the albumen, whereas in the latter 
case it is brought about by the oxidation of the 
fatty acids, and the result is, in this case, the pro- 
duction of a resinous mass. In the case of boiled 
oil, all the good qualities of the oil as a vehicle for 
compounding with pigments in the production of 
a paint are destroyed, for these reasons: The heat 
to which the oil has been subjected eliminates the 
albuminous matter and oleic acid, and leaves a mass 
of fatty matters that have little or no affinity for 
pigment (do not separate or form soap—i.e., 
paint). With pigmentary matter, the product ob- 
tained by boiling linseed oil is a poor quality 
resinous varnish which is pervious to air and 
moisture (and consequently does not form per- 
manent paints when mixed with pigments and in 
imbibing oxygen), and becomes oxidised into a 
brittle resinous mass, which is of a non-preserva- 
tive nature; this brittleness is carried into the 
paint compound when boiled oil is mixed with pig- 
ment, and as a result such paint becomes non- 
adherent, and easily wasted away by rain, wind, d&c. 

Some refiners add metallic bodies (driers or 
siccative compounds) to the oil while boiling it, 
and thus render the resulting mass quicker drying. 
By making such addition they are practically 
destroying the life, or durability, of the oil as a 
vehicle, because they are producing a soapy com- 

ound as a constituent of the resulting boiled oil. 

he metallic body added is usually litharge (an 
oxide of lead), and as a result there is a quantity of 
lead soap produced. This lead soap is pervious to 
moisture and soluble therein, consequently, an 
impermanent ingredient is introduced into the 
paint when boiled oil is used as a vehicle. 

Let us now consider more in detail the nature, 
action, and function of driers. The true action of 
these compounds is to saponify a portion of the 
fatty acids in linseed oil, and thereby render that 
fluid of a quicker-drying nature. Driers effect 
this purpose by setting up decomposition in the 
oil, whereby these driers, which are of a basic 
nature, unite with the fatty acids to form soaps, 
and, as a result, expel glycerine — the base 
to which the fatty oil acids are united. In such 
cases the glycerine which is eliminated from the oil 
is absorbed by the driers, and thus the hardening and 
drying of the oil is hastened, because where there is 
free glycerine in the oil its normal rate of drying is 
retarded, because glycerine largely absorbs mois- 
ture from the air or any other source obtainable, 
and as a consequence prevents the solidification 
and hardening of the saponified ingredients, and 
also retards the oxidation of any free fatty acids. 
The quantity of driers used is only sufficient to 
saponify small portions of the fatty acids ; if all the 
fatty acids were saponified by the drier, there 
would be none lelt to unite with the pigmentary 
matter, and as a consequence there would be no 
binding property in the oil. Again, by saponifying 
a portion of the fatty acids, there is less of these 
acids left to unite with the pigment ; but the chief 
value of the drier is in the elimination of the 
glycerine. If the fatty acids be not dissociated 


from the glyceryl, then the oil would not form 





durable paint when ground up into pigment, 
because a more or less separation of the glycerine 
would occur on the union of the pigment with the 
fatty acids ; and as some pigments do not absorb 
glycerine, there would be a quantity of free glyce- 
rine present in the paint, and as a consequence 
such paint would not be proof against the penetra- 
tion of water, because the free glycerine would 
imbibe moisture. The best kind of drier to use in 
the preparation of a vehicle suitable for producing 
a durable paint is a salt of manganese (either 
the sulphate or borate), because these salts form 
hard insoluble soaps with the fatty acids, &c., 
whereas litharge, and other lead driers, form 
soaps which are miscible in water. In any 
case, however, unless the eliminated glycerine is 
re-absorbed by some solid component of the paint, 
such paint will not be durable, because there will be 
the destructive element—glycerine—present in the 
paint. For a paint to be durable the free glycerine 
must be either totally expelled, or else absorbed by 
some other component. It is almost impossible 
to effect the expulsion of the free glycerine in a 
paint vehicle, either before or after mixing it with 
pigmentary matter ; the only effective method is to 
place strips or sheets of gelatine in the oil after 
the latter has been treated with some drier, and so 
eliminate the-glycerine. The gelatine should be 
first soaked in water to soften it, but should 
not be completely saturated, when the soft 
gelatine will absorb a great quantity of the free 
glycerine from its oil vehicle, and after removal of 
the saturated gelatine the oil will be greatly free 
from glycerine. 

The best process of absorbing the free glycerine, 
the writer has found, consists in adding a solution 
of resin or soft resins in methylated spirit to 
the oil vehicle. The free glycerine will be ab- 
sorbed by the resinous compound, and thus be 
imprisoned and rendered incapable of further 
mischief. The compound thus formed by the 
glycerine and resinous mixture is a varnish-like 
one, which is impervious to water (unless the water 
be alkaline, when it will dissolve the paint; so 
will ammonia) ; 5 to 10 per cent. of the alcoholic 
solution of resin is supposed to mix with the oil 
vehicle, and its addition should be made before 
grinding up the pigment in it. 

We now come to the consideration of the pig- 
ments most suited to use in producing durable 
anti-corrosive paints. 


PIGMENTS ARE Basic, Acip, or NEUTRAL. 

Basic pigments are such as neutralise the fatty 
acids of oils. Oxides of metals—as of lead, iron, 
manganese, &c.—are basic in character, and there- 
fore readily combine with the fatty acids of oil 
vehicles. Pigments of a basic nature vary in their 
affinity for the oil acids; those that are strongly 
basic, such as red lead, litharge, red oxide of iron, 
and white lead, form good durable paint. This is 
so because they completely, or almost so, neutralise 
the whole of the fatty oil acids, or, in other words, 
completely saponify these acids. Those pigments, 
however, which do not completely combine with 
these oil acids, do not form such durable paints. 
The inert basic pigments are zinc white, umber, 
and other earthy pigments, iron ores, verdigris, 
cobalt blue, lead chromes, Brunswick green, ultra- 
marine, yellow ochre, lampblack, &c. 

Of the strongest basic pigments, red lead stands 
first, because those pigments completely saponify 
the oil acids of linseed oil, and likewise absorb 
almost all the glycerine that is eliminated by the 
saponification process. The paint formed by this 
pigment is weather-resisting and waterproof, and 
to a great extent not affected by ammoniacal fumes. 
No driers are necessary with this mixture of oil and 
pigment, but only so much pigment should be used 
as will combine with all the oil and not leave an 
excess of that fluid; the product is a tenacious, 
age adhesive, inert paint which is not affected 

y moisture, oxygen, or ordinary noxious gases. 
When oor saponification has occurred, the 
paint is a hard cement-like body (it is used as a 
cement by plumbers for joining pipe connections) ; 
therefore it should be spread as a paint before com- 
plete saponification has occurred. If there be an 
excess of oil, the paint will sag or run in places ; 
that is, the uncombined oil will run on the painted 
surface; on the contrary, if the compound has 
saponified, an addition of oil is required to render 
it fluid enough to be used as a paint ; but in this 
case the compound is not durable, because the 
additional oil will not be combined with the pig- 





ment till the oil originally taken does so. When the 
right proportions are taken, red-lead paint (i.e., 
raw linseed oil and red lead, triplumbic tetroxide) 
will stand an indefinite exposure to wind and 
weather, until it is worn away by fair wear 
and tear; no other combination of pigment and 
raw linseed oil forms such a perfect combination. 
Litharge (monoxide of lead) is not used as a pig- 
ment for forming paints, but only as a drier of the 
oil vehicle. This substance is a strong base and 
saponifies the fatty oil acid almost as well as the 
red lead does, but, unlike the latter body, the soaps 
produced by litharge are not waterproof; in fact, 
they are soluble in water, consequently the em- 
ployment of a litharge as a pigment is useless. 

The next strongest basic pigment is white lead. 
The commercial pigment consists of one-fourth 
hydrate of lead and three-fourths carbonate of lead. 
Owing to the presence of the hydrate, commercial 
white lead saponifies only three-fourths the quan- 
tity of fatty oil acid that red lead does. The hydrate 
does not form any drying compound but, on the 
contrary, retards the hardening and drying of the 
saponified portion, and impairs the quality of the 
paint, as it is hygroscopic, and permits the im- 
penetration of water into the paint. As a conse- 
quence, white lead paint requires to be mixed with 
driers, or else be ground up in varnish, or with some 
other quick-drying pigment. As the addition of 
driers causes white lead to blister, it is better to 
mix turpentine with the paint in the propor- 
tion of one-fourth turpentine to three-fourths of the 
oil used in making the pigment into a paint. In 
any case, however, white lead paint is not a 
durable one to use on iron, asthe hydrate of lead 
in it sets up oxidation of the iron (i.e., causes that 
metal to rust), and as a consequence a thin film of 
rust will form beneath the coat of paint, and 
thereby prevent adhesion of the paint to the 
metal. There are so many processes in use in 
making white lead that it is almost impossible to 
obtain a dozen samples, from as many different 
makers, of a uniform composition. Some samples 
may possess acetate of lead in combination with 
the carbonate and hydrate. Now, acetate of lead 
has a much greater affinity for oleic acid than white 
lead has, and consequently the acetate would sapo- 
nify some of the oleic acid instead of the white 
lead doing so ; but as the lead soap produced by the 
acetate is more soluble in water than that produced 
by the carbonate, a white lead, in which acetate 
of lead is present, is less durable than one in 
which the acetate is not present. Turkey umber 
owes its strong basic character to the presence of 
manganese oxide in it, but owing to the earthy 
component of the umber, the paint formed there- 
with is not a durable one when exposed to the air. 

The remaining pigment that is a strong base is 
zinc white; but this oxide, however, does not 
readily combine with the fatty acids to form soaps, 
and as a consequence a mixture of linseed oil and 
zinc white hardens very slowly, and is destitute 
of body or covering power. This want of cover- 
ing power is simply due to the want of affinity 
between oxide of zinc and fatty oil acids ; and, as 
all painters know, zinc white paint becomes very 
brittle when dry, and perishes very quickly. In 
the case of a weak basic pigment there is not 
sufficient of the oleic acid saponified to allow the 
mixture to become a durable paint, and as a con- 
sequence the free fatty acids and oil fat keep the 
paint soft and non-drying for a considerable length 
of time. Eventually, however, these free acids 
and fats become resinified by the absorption of 
oxygen, and then permit the paint to dry. But 
the pellicle formed is a very brittle non-adherent 
one. The only way in which weak basic pig- 
ments can be made use of for forming paint 
is by adding driers to them. But as no paint 
is durable in which a drier is a component pig- 
ment, they possess but little affinity for the fatty 
oil acids and are useless for producing durable 
paints for employment on metals. It is for this 
reason that iron ores are not fit substances to use 
as components of anti-corrosive paint, because the 
iron ore has a much greater affinity for water than 
it has for oil acids, and consequently the iron ore 
itself becomes converted into rust. 

Neutral or inert pigments are next to useless for 
compounding durable paint for iron. This is a 
fact that is not generally considered. In truth, 
many paint compounders form the opinion that an 
inert pigment is the best possible one to use in 
forming an anti-corrosive paint. From what has 
already been advanced, it will be granted that 
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such is not the case, because inert pigments do not 
combine with the fatty acids of oil, and can be 
made into paint only by the addition of a large 
quantity of drier, which is not permissible in the 
production of a durable paint. An inert pigment, 
such as barytes, gypsum, silica, kaolin, talc, 
&c., forms paint little better than a mixture of 
sand and oil would form, unless much drier is 
added to the mixture. 

Acid pigments are useless for making durable 
aints, because the compound produced requires a 
arge quantity of basic drier to neutralise the acid of 

the pigment. Now a paint that permits chemical 
reactions to occur within itself of this nature 
cannot, by any possibility, be durable or free from 
injurious changes in its composition during the 
lapse of time. The conclusion to be drawn from 
the above observations is that only the strongly 
basic pigments are those which can be used with 
any chance of producing a durable paint. 

It would make this article of undue length to 
critically examine the nature, characteristics, and 
probable value of compounds that are in the 
market as anti-corrosive paints ; but the following 
few formule will give some idea of the hetero- 
geneous nature of their composition ; whilst a com- 
parison of the facts above as to what should be 
used in making durable paint, and the nature of 
the components given in the following compounds, 
will serve to show how very diverse are the theo- 
retical principles from the actual practice pursued in 
making anti-corrosive paint for metal. 

No. 1.—Ingredients. 
3 parts of Venice turpentine. 
1 part partly dissolved in turpentine. 
96 parts of linseed oil varnish. 
The above form the vehicle or combining medium, 
the ingredients being heated together over a water- 
tank until well incorporated ; then to every 115 parts 
of this vehicle are added : 
20 parts of strongly burnt clay. 
8 ortland cement. 
monoxide. 
red lead. 
oil of turpentine. 
No. 2.—Ingredients. 
60 parts of alcohol. 
shellac. 
resin. 
Burgundy pitch. 
soft gallipot. 
arseniate of copper. 
‘ mercury. 
chromate of mercury. 
, colouring material. 
No. 3.—Ingredient. 
35 parts of argillaceous schist, powdered. 
30 +4, + micaschist, powdered. 
35 ,, resin, powdered. 
Melt the resin and stir in the powders, and then 
mix the compound with a half part of its value of 
coal-tar, and cool the whole until of a fluid con- 
sistence. 
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No. 4.—Ingredient. 
Forge and hammer scale is powdered and then 
ground up in an oil varnish. 


No. 5.—Ingredients. 


50 parts of linseed oil. 
wm 3 turpentine. 
14. ~+,, _~—« colcothar. 

46 red ochre. 


Grind altogether and then reduce to a workable 
consistence with a mixture of linseed oil and turpen- 
tine, in equal parts. 
No. 6.—-Ingredients. 

Zinc white. 

Silicate of soda, 40 deg, to 60 deg Be. 
Mix to a suitable consistence for painting, and 
add mineral colouring matter as desired. 





SHOP DRAWINGS. 

In the description of Messrs. David Rowan and Co.’s 
works, which recently appeared in our columns (see 
page 600 ante), we referred to the very complete system 
of shop drawings which the firm had devised, and said 
we should return to the subject again. We are now 
able, by the courtesy of Messrs. Rowan, to carry out 
our promise, and here give a full description of the 
system. 

THE PRODUCTION OF THE DRAWING. 

In the drawing office all drawings in connection 
with any contract or engine number are either ‘‘ Stan- 
dard” or ‘‘Contract,” and, with the exceptions of 
general and pipe arrangements, are made on sheets 
40 in. by 27 in. ‘‘ Double Elephant,” with the excep- 
tions referred to later on. 

Standard drawings, or ‘‘S D.,” are drawings of such 
arrangements and their details or pieces as haye been 





adopted as standard articles and which never vary, 
and may be used for any job without alteration. 

Contract drawings, or ‘*C.D.,” are drawings which 
have to be made specially for any particular job or 
contract, and which are peculiar to that job. Altera- 
tions or deviations from standard drawings fall under 
this heading. 

Numeration.—Each series of standard and contract 
drawings has a running number. In order to distin- 
guish between standard and contract drawings a 
special method of numbering is followed. The stan- 
dard drawings begin at 1 and run up to 1999, then 
begin again at 3000 and run up to 3999, and then 


Fig. 7. 





is not in its place in the 


showing when a drawin 
having two simultaneous 


drawer, and (3) to avoi 
series of running numbers. 

All contract and standard drawings, with exception 
of general and pipe arrangements, boilers, smoke- 
boxes, funnel, grating, and ladder arrangements, 
bilge and ballast arrangements, main boiler mountings 
arrangements, are made on sheets 40 in. by 27 in. 
Each sheet is divided into ten equal rectangles or 
blocks, measuring 134 in. by 8 in., by dividing its 
breadth, horizontally, in halves, and its length, 
vertically, into five (see Figs. 1 and 2), Each block 
or section has a border line drawn } in. from each 
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from 5000 to 5999, and in like manner for higher 
numbers, 

The contract drawings begin at 2000 and run up to 
2999, then from 4000 to 4999, then from 6000 to 6999, 
and also in like manner for higher numbers. 

The drawings are known as “S.D. No. 1890,” 
“C.D. No. 2890,” &c., according as they are standard 
or contract. It will be observed that above and 
including 1000 all the standard drawing numbers 
begin with an odd figure, while all the contract draw- 
ing numbers begin with theeven figures. The drawing 
numbers below 1000 are standard. Thus it is possible 
to tell whether any drawing is a standard or a contract 
one by an inspection of the number alone. 

The objects of the arrangement are (1) to allow the 
standard and contract drawings to be kept separately, 
and (2) yet allow each class to have a continuous 
series of running numbers, thus avoiding blanks, and 





side, making the space in which the drawing must be 
contained 13 in. by 74 in. Each block is numbered 
A, B, C, D, E, F, G, H, and [, as in Figs. 1 and 2, 
and the lower right-hand block is reserved for the 
drawing number and title. 

Each block is known by its symbol, which consists 


of two letters and a fraction, thus—S. D. red Cc. D. 


— &c. §.D. and C.D. indicate whether standard 
are the numbers of the drawings; the numbers indi- 
cating the numbers in the class, and the letters 
below the particular blocks or sections of the drawings 


themselves. 
The title and lettering of each block is done, as in 


drawing or contract drawing, while 
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500-HORSE-POWER TANDEM COMPOUND ENGINE; DUSSELDORF EXHIBITION. 
THE MASCHINENBAU-ACTIEN-GESELLSCHAFT 
(For Description, see Page 843.) 
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the examples illustrated by Figs. 1 and 2, for contract | 
and antaed drawing sheets, The lower right-hand | 
corner indicates against what cost section of the con- 
tract number the time and material have to be 
charged, 

In the C.D. series the block devoted to the arrange- 
ment occupies section A at the top of the left-hand 
corner of the sheet, and the details fill the following 
blocks, each block having one piece, and one only, 
drawn on it. Examples showing what appears on an 
arrangement block are given in Figs. 3 and 4 on 
page 842, Should the necessary views of the arrange- 
ment or any of its details require more than one block 
for its proper representation, two adjacent blocks may 
be taken ; but, except on the arrangement blocks, not 
more than one piece is shown. 

Should the drawing require to show the method or 
attachment of the piece or its relution to another 
piece, this other piece is to be shown in dotted lines, 
and will, of course, be drawn in full on another 
block. 

Inthe 8.D, series the same principle is followed ; 
there being but one piece to each block, with the 
arrangement on block A, and the details following in 
succeeding blocks, 


















Immediately a standard or contract drawing is | chief draughtsman, it is handed back to the draughtes- 
started, the draughtsman goes to the drawing records | man for him to make his drawing correspond with it. 
and books the number, and at the same time he | Both are stamped and initialled by the chief draughts- 
enters the proposed title and his name, On the | man. The tracing is then passed out for photogra ee, 
completion of the drawing he enters particulars of the | and the drawing filed away into its drawer in the 
date finished and full title, A specimen page of the | drawing cabinet, while the register card is filed away 
drawing record is given in Fig. 5, page 843, The | in the card cabinet under its section or class of subject 
draughtsman immediately fills up a C.D. or 8,D, re- | in the C.D, or 8,D, gies Je: ister drawer. 

ister card for the card cabinet, The standard draw. | This completes the production of the drawings in 
ng cards are white and the contract drawing cards are | the drawing-office, 
buff coloured, These cards give the drawing number,| We now pass to 
general title, and the sub-title of each block, On the 
back appears the draughtsman’s name, and the date 
when finished, If the drawing is a contract drawing, 
the contract number first used is given. 

The object of booking a number before the drawing 
is started is (1) to give the draughtsman a drawing | 
number against which he may charge his time, and | department. 

(2) to prevent half-finished or dela drawings from| (c) One, of arrangement block only, for drawing 
going astray. The drawing after completion is | office. 

examined by the chief draughtsman, who initials it,| The works prints are cut up into the blocks, and 
and it is passed into the tracing-room for tracing, | each block is pasted on a seal sheet, and is called a 
and the tracing is entered in the drawing record, | ‘‘shop card.” Oa the back of each steel sheet is 
Fig. 5, in the column headed “traced by.” The, a form, giving the contract numbers which use 
tracing being made and having been checked by the 


Tue Issuina oy Drawinas To Works, 
1, Standard Drawings.—Four blve-prints are taken 
of standard drawings, and are divided as follows: 
(a) Twofor works, 
(b) One, of arrangement block only, for rate-fixing 
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| this particular standard drawing. The shop cards are 
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thea varnished over front and back, marked up with 
the first. contract number they are to be used for, 
dated, and are ready for issuing to the shop. There 
are thus two sets of shop-cards for shop use, and they 
are divided as follows : 

On» complete set, including the ‘‘ arrangement,” is 
sent to, cal is for the exclusive use of, the machine 
and erecting shops, the machinemen and surface table- 
men using the blocks of the details, and the erectors 
the arrangemen‘s. By thus having one piece on one 
card no two men can require tke uss of the same card 
at thesame time. ~ 

The remaining set is divided between the pattern- 
shop and smithy, the sheets containing the cast-iron, 
cast-brass, or cast-steel details going to the pattern- 
shop, while those containing forge work go to the 
smithy, and are for the sole use of these depart- 
ments. The “arrangements” are sent to either 
the pattern-shop or smithy as circumstances warrant. 
To ensure this each card has either ‘‘ Machine Shop,” 
‘* Pattern Shop,” or “Smithy” stamped on it, so 
that there can be no doubt subsequently as to the 
ownership of any shop-card which goes astray. Oace 
these standard shop-cards are issued, they are 
never re;urned to the drawing-office unless for altera- 
tion or to be cancelled; but always remaia in the 
works, and are stored there in a manner described 
later on. 

The rate-fixing and drawing office (blue-prints 
band c) are next pasted on cardboard sheets. The 
cards of one set are sent down to the rate-fixing depart- 
ment, and are called ‘‘ time-office cards.” The cards 
of the other set are filed away in the drawing- 
office for use there. These are called ‘‘ drawing- 
offica cards.” The back of both of these sets of 
cards is printed as shown in Fig. 9. The drawing 
office set of cards is used for registering (on their 
backs) ths contract or engine numbers which have 
used these particular blocks in their construction, 
and thus avoid stamping the drawings themselves. 
The time-office cards aleo have on their backs the 
contr act numbers, although this is not essential. They 
were principally used as a guide for determining the 
tims allowances for each operation under the premium 
system of payment followed at these works, when this 
system was started and before sufficient data had 
been accumulated. The cards are now only used for 
reference. The premium system of payment followed 
at these works was described in the paper read by Mr. 
James Rowan in the Mechanical Section of the Glasgow 
Engineering Conference of last year, and published on 
page 383 of our last volume. 

2. Contract Drawings.—When contract drawings 
have to be issued, only three blue prints are taken— 
one on cloth and two on paper—and are distributed as 
follows : 

(a) One, cloth, for machine shop. 

(b) One, paper, for pattern shop and smithy. 

(c) One, paper, of arrangement only, for rate -fixing 

department. 

These are cut up, and each set for each department is 
clipped together with a title-page on the outside. The 
machine-shop gets a complete cloth set. The second 
set is divided between the smithy and pattern- 
shop. The photo-print of the arrangement is sent 
to the rate-fixing department. As each of these 
contract drawing blocks has the contract or engine 
number stamped on its face, as well as its own 
C.D. number, it may becoms detached from the rest, 
and yet not be lost or separated from its contract 
number. Unlike the standard drawings, these con- 
tract drawings are returned to the drawing-office on 
completion of the job, and are either destroyed or 
kept for the re-iesue of a duplicate job. 

Storage of Drawings in Works.—The machine-shop 
set of standard drawings is stored and kept in the 
machine-shop tool-room in trays, the drawings being 
in their proper numerical order. The storeman, who 
has charge of them, hands them out to whoever requires 
them, at the same time markiog on the slip provided 
for the purpose the man’s number and date. As they 
are returned this entry is scored off. 

The coatract drawings are treated in the same 
manner. 

The pattern-shop and smithy sets of drawings ara 
kept in the'r respestive department in trays, as ia 
the machine-shop. 

Each department his thus a complete set of draw- 
ings for its own exclusive use, and does not require to 
borrow. 

Factory ORDERS. 

As the drawings themselves are not regarded as shop 
orders to prozeed with the work, but merely as guides 
t> show how the work is to be done ; and especially 
as the standard shop-cards always remain in the works, 
naver returning to the drawing-office, some sort of 
order to the shops is required to indicate which 
shop-cards are to used for a particular coatract. 
Cards, 6 in. by 4 in. called ‘factory orders,” a-e 
therefore issued, and for uniformity as well as for 
indexing oe een to be described later, these are 
issued with the contractdrawings. One card is issued 
for each block or section to be used; in other words, 





there is one card for each piece and arrangement of 
pieces. One set of these factory orders is written out, 
and aft 'r being entered in the drawing register, Fig. 7, 
is issued to the works. These factory orders are sub- 
divided into two classes as under : 

1. Factory orders for material ordered from inside. 

2. Factory orders for material ordered from outside. 

1. Factory Orders for Material Ordered from In- 
stile. —These factory orders are still further subdivided 
in the drawing-office into : 

(a) Those referring to general arrangements which 
are sent down to the works manager’s office direct. 

(b) Those referring to cast details are sent direct 
into the psttern-shop. 

(c) Those referring to malleab‘e iron detaile, which 
are sent direct into the smithy. 

Those factory orders (a) dealing with arrangements 
of details are sent down to the engine-works manager’s 
office in order to keep him advised that the material 
called for on the arrangement factory order has been 
o:dered from the various departments. These factory 


contrac‘ors, are sent direct from the drawing-office t> 
the counting-house with photo-prints, or sketches, of 
the material which they repressnt. If only a sketch 
is supplied, this is made on the ordi foolsca 

sheet, and sent with the factory order. This sketc 

is copieiinto the drawing-office copy-book, set apart 
for this purpose, and it, as well as the factory order- 
card, has the copy-book number and page marked on its 
top right-hand corner. These factory orders for out- 
side material are placed by themselves in the counting- 
house in a receptacle under the charge of the order 
clerk, who initials and dates them as each order 
is sent to the outside contractors. He will send 
them down to the works, distributing them as follows : 
Those factory orders calling for material or goods 
of the nature of finished material (such as asbestos, 
cocks, rubber valves and safety valves), which should 
be delivered iato store, are sent down to the storemen, 
and are filed by them in a suitable cabinet drawer 
under their contract numbers. The storemen will 
thus be kept advised of the ordering of this material, 
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REPRODUCTION OF ‘‘ ARRANGEMENT” BLOCKS. 


orders remain in this offic. until the termination of 
the contract. 
Factory orders (b) and (c) are sent to the pattern- 
Sor the tmithy; the foreman, or his clerk, 
of eath department files these orders ia the special 
drawer in the compartment, or division, set apart for 
the contract number. After the foreman of each 
department has executed the work called for on the 
factory order, he takes the order from its place, and, 
having initialled and dated it on the back, in a 
space set-apart for the purpose, as shown ia Fig. 8, 
he sends it into the machine shop, where it is placed 
in a cabinet, which has drawers divided into com- 
partments set apart for particular contract numbers. 
Thus the foreman pattern-maker and foreman smith, 
by looking over the factory orders, see only the work 
which is ahead of them, and which has yet to be done 
for each particular contract number. As each factory 
order represents only one kind of article, it follows 
that so long as there are any lying in the compartment 
for any pirticular contract number, the pieces called 
for on these factory orders have yet to be made. 
Thus the risk of forgetting small deta‘ls is avoided, 
or, at least, very much minimised. 
2. Factory Orders for Material Ordered from Out- 
side.—The factory orders for the material which is not 
made in the works, but is to be ordered from outside 


a 


‘and by referring to the factory orders in the store 
the manager and foremen know what has been 
ordered, and when it was ordered. B 
they are.able to “| what is detineed 
still to be delivered. 

Those factory orders dealing with raw material 
ordered direct from outside people, and upon which 
machine work has te be done (such as forgings of 
shaftings, connecting-rods, &c.) are sent down to the 
machine-shop, and there filed in the cabinet drawer 
amongst the other factory orders from the smithy and 
pattern-shop. 

Factory Orders in the Machine-Shop.—As the factory 
orders from the pattern-shop, smithy, and some from 
the counting house all converge in the machine-shop, 
they have to be available for the inspection of the 
various foremen who have to deal with them. It is 
obvious from the foregoing arrangement that only the 
smithy factory orders represent pieces actually made 
and delivered to the machine-shop, and that when 
these factory orders reach the machine-shop the pieces 
called for are actually in existence and awaiting the 
machine work. This, however, is not the case with 
the factory orders which are sent in from the pattern- 
shop and counting-house. When these vards reach 
the machine-shop they only inform that department 


suitable filing 
and what has 





that these pieces have been ordered and when they 
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have been ordered ; but as to whether the pieces are de- 
livered, or are to be delivered, no definite information 
is given. This want has to be submitted to for the 
present, although it might be remedied in one or other 
of the following methods : 

1. By making the man who receives the castings 
and heavy forgings retain possession of the factory 
orders until the actual pieces are delivered, when he 
could then place them ia the machine-shop cabinet ; or 








is sent to the pattern-shop and smithy as required, and 
filed under the proper contract number until the valve 
or piece has been ordered. The foreman then initials 
and dates the card, and sends it down to the machine- 
shop, where it is filed until that department’s machine 
work has been done on it. It is then initialled and 
dated by the foreman, sent up to the erecting-shop 
foreman, and filed by him in such a manner as to 
show what has been finished and is ready, and what 





Traced by | Date. 
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2. By retainiog the factory orders in the eee 
and counting-house until the pieces were delivered, and | 
then sending them down to the machine-shop. 

Factory Orders for Valve Chests and Cocks Made in | 
Works.—These factory order cards are white. They | 
are used for ordering out all valves, chests, and | 
cocks, &c., and other material in connection with 
the pipe arrangements. One valve or article only is 
sketched on each card, with all other necessary in- 
formation in copying ink. These factory orders are 
reproduced in the mimeograph machine, and the copy 











yet remains to be done. The original set is retained 
in the drawing-office. 

In addition to the above mimeograph copy, and at 
the same time as it is being taken, four copies on a fools- 
cap sheet are taken for the use of the outside foreman 
and erecting-shop foreman. There is also one spare 
and one for the engine-works manager. 

The factory orders from smithy, pattern-shop, and 
counting-house, duly initialled and dated, showing that 
they have had the attention of these departments, are 
then sent down to the machine-shop, to be placed in 








the cabinet which is in the tool-room, being deposited 
in the drawer for factory orders and in the compart- 
ment for the contract number. 

Each of the compartments is still further sub- 
divided by means of guide-cards into sections for : 

A. Shop. 

B. Shop. 

D. and E. Shop. 

Finishing Shop. 

It is the duty of the engine-works manager to 
allocate these factory cards to the proper sections by 

lacing them in each of their compartments. Thus by 
inspection of the cabinet at any time will be seen how 
— work for each department is waiting to be 
one. 

Those factory orders remain ia the cabinet drawer 
until all machine work is completed, when they will be 
— and placed in. the. compartment for finished 
work, 





500 HORSE-POWER HORIZONTAL COM- 
POUND TANDEM ENGINE. 

Tuis engine, illustrated on pages 840, 841, and 844, 
was built by the Maschinenbau Actien-Gesellschaft 
‘* Union,” of Essen ; it is situated approximately in 
the centre of the Machinery Hall of the Diisseldorf 
Exhibition, where it drives a continuous-current 440- 
kilowatt 600-volt dynamo, built by the Electrizitits- 
Actien Gesellschaft, formerly W. | esc and Co., 
of Frankfort.. The dynamo is direct-coupled to the 
engine. At a later date the: flywheel on the engine 
shaft will be replaced by a three-phase machine. 

Figs. 1 and 2 illustrate the engine in elevation and 
plan. Fig. 3 is a longitudinal section through. the 
cylinders, showing the steam distribution. Figs. 4 
and 5 are vertical sections through both cylinders. 
The details of the steam-distribution mechanism of 
the high-pressure cylinder are shown in Figs. 6 to 8 ; 
this mechanism is also illustrated in the view Fig. 9, 
Page 844, reproduced from a photograph. 

he principal: dimensions of this engine are the fol- 
lowing : : 
Diameter’ of high-pressure 
cylinder... . ee “ene ~— e000 m, (19.68 in.) 
Diameter of low-pressure 
cylinder... ae veo. 900",y (36.61 ',,.)° 
Serbia ose cet egg ge OD gg: 45-20>,,) 

At an initial pressure of 11 atmospheres, and when 
running at 94 revolutions per minute—the speed for 
which the continuous-current dynamo is built—the 
engine develops 500 effective horse-power ; but this 
can be raised to 650 horse-power. The engine is con- 
nected tothe central condensing plant of the Exhibi- 
tion, but can also be worked non-condensing. In order 
to prevent a high back-pressure in the low-pressure 
cylinder, when the engine is changed from condensing 
to non-condensing, an extra space fitted with a cut-off 
valve. is provided at both ends of the low-pressure 
cylinder, which increases the clearance. The arrange- 
ment is shown in Fig. 3. For continuous non-condens- 
ing working the eccentric is shifted so as to'avoid high 
back-preesures* without using the supplemental clear- 
ance spaces, The steam jacket of the high-pressure 
cylinder and of the receiver. are supplied with: live 
steam ; that of the low-pressure cylinder with steam 


-| from the receiver. 


The high-pressure cylinder is provided with a trip- 

r distribution, with safety closing device, on the 
aufhold system. This mechanism is shown in detail 
in Figs. 4 and 6 to 8, from which it will be seen that 
the..various parts are in full view, and are therefore 
easily put together and inspected. The arrangement is 
such that the coupling bar which controls the eccentric 
rod operating the movable pawl, when in its highest 


position, moves up to the trip-lever ; and should the’ 


valve tend to keep open for any reason, such as tight 
packing, forcibly closes it. The details of the valve 
gear are such that the line of thrust between the pawl 
and the trip-lever passes always through the centre of 
the pawl pin, and consequently none of this pressure is 
transmitted to the governor. The exhaust valves are 
worked by an eccentric and cam lever. The distri- 
bution in the low-pressure cylinder is by Corlies 
valves; the exhaust valves are positively controlled, 
while the inlet valves are with trip-gear. ‘ 





700 HORSE-POWER BLAST-FURNACE GAS 
ENGINE. 


Tur Maschinenbau Actien-Gesellschaft, formerly 
Gebriider Klein, of Dahlbruch, exhibit in the Machi- 
nery Hall of the Diisseldorf Exhibition a double-acting 
— gas engine of the Korting type. The 
cylinders are .750 metre (29.52 in.) in diameter, with 
a 1.300 metre (51.18 in.) stroke, When running at 
90 revolutions, the engine develops 700 horse-power, 
using blast-furnace gas: at Diisseldorf it is worked 
with producer gas. The engine drives direct a three- 
high roughing mill, with rolis .600 metre (23.62 in.) in 
diameter, coupled to the flywheel shaft. It drives 
aleo, by rope transmission from the flywheel, a three- 
high ffairhing rail mill, the rol's of which are .500 
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‘For Description, see Page 843.) 





HORSE-POWER TANDEM COMPOUND ENGINE; DUSSELDORF EXHIBITION. 
CONSTRUCTED BY THE MASCHINENBAU-ACTIEN-GESELLSCHAFT 


‘*UNION,” ESSEN. 











Fic. 9. Hteu-Presscre Cyninper Sream-DistRisuTION MEcHANISM. 


metre (19.68 in.) in diameter. The coupling to the 
mills is effected by Lindsay clutches, provided with 
nee action. Figs. 1 and 2 are 
respectively a side elevation and a plan of the engine ; 
Fig. 3, page 846, shows the distribution mechanism ; 
an Fig. 4 is a reproduction of a photograph taken at 
the Exhibition. 

The Kérting engine is double-acting, in the same 
way asa steam engine; the front and the rear ends 
of the cylinders are symmetrical, and are both pro- 
vided with inlet valves. There are no special outlet 
valves, the exhaust being through vents which are 
cut round the cylinder wall in the centre, and are 
uncovered by the piston when it reaches either end of 
the stroke, The b mga: is approximately half the 
length of the cylinder; it is roanded off at both ends, 
and a third of the length at each end is fitted with 
eelf-expanding packing-rings. Two special double- 
acting pumps, worked from the main shaft, supply 
the main engine with the air and gas combustion 
charges. The engine is governed by reducing the 
supply of gas in proportion to the work done. The | 
forward stroke of both pumps supplies the front end | 
of the cylinder, and the backward stroke the rear end. 
The pumps compress the air and gas to about .6 atmo- 





spheres (8.5 1b. per equare inch). When the engine | 
piston is at.the dead-point, at either end of the| 
cylinder, the outlet vents are completely uncovered ; 
as soon as they begin to open, the pressure that had | 





been exerted on the piston falls rapidly to atmospheric 
pressure, the inlet valve opens and a new charge is 
supplied. Owing to the arrangement followed in 
the gas-pump gear, pure air alone is supplied first 
from the air pump, to clear the cylinder, and to 
separate the new combustion charge from the residue 
of burnt gases, then air and gas ow in in the right 
proportion. The mixture only takes place when both 
the gas and air have entered the engine cylinder. 
The system followed in the distribution and inlet 
mechanism is such that the mixing of the supply of 
pure air with the burnt gases is eantibel thus 
avoiding loss of gas through the exhaust ports. 
Shortly after the vents are closed by the engine 
piston in its stroke, the air and gas-pump pistons 
reach their dead-points, the supply of gas is stopped, 
the inlet valve closes, and the charge is compressed in 
the usual way in the engine cylinder, until it is fired, 
when the engine piston reaches the dead-point. 

In order to obtain the required cushion of pure air 
between the residue of hot burnt air and a fresh com- 
bustion charge, the gas pump, as above referred to, 
is so designed that it starts supplying gas at a some- 
what later period. The pump is not provided with 
trip-valves, but with a elide-valve mechanism, fitted 
in such a way that it supplies as a maximum only 50 
to 60 per cent. of its volume at one stroke. When it 
has completed the suction stroke, the port communi- 
cating with the suction remains open during the first 





| during the working of the engine. 


part of the subsequent pressure stroke, so thatthe gas in 
excess in the cylinder can return to the suction with- 
out compression, until the suction port is closed by the 
slide valve, when the pressure port opens to supply 
gas to the engine. The volume of gas so supplied 
corresponds with the maximum power of the engice. 
For reducing the power, the gas pump is made to 
supply the engine later stil with gas, the volume of 
gas supplied being reduced accordingly ; this is obtained 
either through the action of the governor on the slide- 
valve, or by throttling the gas supply. 

The engine works, therefore, with a combustion 
charge that varies in amount, and the quantity of pure 
air delivered to the cylinder before the charge is 
correspondingly larger or smaller. The latter, it is 
claimed, locates iteclt in the middle of the cylinder, 
the combustion charge remaining at the ends, near 


| the inlet valves and the a point. 
re 


The combustion charge is fired by magneto-ignitere, 
of which there are two at each end of the cylinder, 
worked by a special shaft driven by spurwheels from 
the distribution shaft; the igniter driving-wheel is 
not held fast on the distribution shaft, but is fitted to 
it by a helicoidal-shaped ve and tongue device, 
and the shifting of the omen gives a corresponding 
lead or retardation to the igniter shaft with regard to 
the distribution shaft. The time of ignition can there- 
fore be varied to suit the combustion charge supply 
The arrangement 
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allows also, when starting the engine, to so time the 
ignition that it takes place at the dead-point only, the 
engine being madeto run slowly, without fear of a too 
early combustion. With very poor gases a much earlier 
ignition is necessary than would otherwise be the case. 
In ordinary practice, tests are made occasionally with 
an indicator, to ascertain whether ignition takes place 
at the required moment, and whether the combustion 
of the gases is complete. 

The enginss are started with compressed air. When 
used for blowing, compressed air of 142 lb. per equare 
inch is senhed, tb in other cases a pressure of from 
85 lb. to 113 lb. per square inch is sufficient. This is 
of great importan:>e, as the air pressure does not exceed 
that at which the engine works—10 to 12 atmospheres. 
No compressed air can penetrate when the engine is near 
the aat- point, where the compression of the combus- 
tion charge is at the highest, immediately before firing ; 
the igniting mechanism is, therefore, under no strain. 
A distributing slide-valve serves to deliver .the .com- 
pressed air to each end of the cylinder. 
charges are generally sufficient, after. which the engine 
starts running alone. 

The cylinder and piston are cooled, the water for 
cooling the latter flowing through the piston-rod. The 
inlet valve stufting-boxes are also water-cooled ; the 
cylinder jacket is cooled over the whole surface, except 
at the central part, where are the outlet vents. 

The cylinder is fitted with blow-off.cocks, which act 
in the same time as safety valves. There are also pro- 
vided hand-holes for cleaniog out the outlet vents ; ‘it 
has been found, however, that the ‘blowing off of the 
burnt gases from the right and left .alvernately, as 
the engine is working, keeps the inside walls of the 
cylinder and th» outlet vents perfectly clean. 





PILOT STEAMER FOR PORT PHILIP 
HARBOUR. 


Tue small steamer which we illustrate on our two- 
page plate is of interest mainly from the fact that it 
was constructed completely in Australia, the only 
portions of the equipment imported being specialities, 
such as feed-hzaters, steering gear, and ash-ejectors, 
which, even in Great Britain, are quite commonly 
suppliei by sub-contractors, and not constructed by 
the builders of the vessel. The general appearance of 
the boat is well shown in Fig. 1; she measures 150 ft. 
between perpendiculars, and 160 ft. over all, by 24 ft. 
beam, and 13 ft. 6 in. moulded depth. She is built of 


steel, to the requirements of the Board of Trade and | ™ 


the British Corporation, and is intended to-replace 
the sailing schooners hitherto used for the pilot 


Fig.6. 

STRENGTH OF JOINT 

Plate Section at Wide Pitch 84-87% 

Total Strengtiv at Narrow Pitch 90:3 % le z 

Do. Do. of RivetSection 857% 

Working Pressure - 180 lbs. 

All Combusiiory Chamber Stays Screwed 

10 Threads per in., other Stays 6 per iz. 

Board of Trade & British Corporation Consv¥ 
Factor of Safety~ 5. 
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service. Tenders for her construction were invited 
both in great Britaia and the adjacent colonies, the 
contract being ultimately secu by Messrs. Gray 
Brothers, of Wiliamstown, Melbourne (who have 
rince been converted into the Australian Forge and 
Engineering Company), for the eum of 21,500/., which 
was but some 300/. more than the lowest Britith tender. 
The engines and boilers (see Figs. 2 to 6) were con- 
structed to the p'ans of Mr. George 8. McRitchie. 
The engices—the most powerful murine engines yet 
built in Australasia—are of the triple-expansion type, 
having cylinders 17 in., 27 in , and 444 in. in diameter 
by 30 in. stroke, whilst the two boilers (Figs. 4. 5, and 
6) each measure 10 ft. 6 in. in diameter by 10 ft. 4 in. 
long. They are desigaed to meet the Board of Trade 
and British ry cep. requirements for a workin 
pressure of 180 lb. per square inch. The longitudin 











seams are treble-riveted, with double butt jo‘nts. as 
shown in Fig. 6. The equipment comprises a Weir 
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evaporator, a See ash-ejector, and a Brown reversing 

ear, whilst a powerful searchlight, supplied by Messrs. 
aids Brothers, has also been fitted. The whole of 
the upholstery and joinery was done by local work- 


en. 
The boat has now been some months in service, and 
has given such satisfaction that, in view of the rapidly 
increasing shipping of the port, the question of 
building a sister-ship is under consideration. The 
work * | construction, we may add, was supervised on 
behalf of the State Government by Mr. C. W. M. 
McLean, Engineer of Ports and Harbours. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Monday. 

Sheffield Corporation and Fuctory Fire-Escapes.—In 
view of the agitation caused by the Queen Victoria-street 
fire, it is int-resting to note the uirements of the 
proposed new bye-laws of the Sheffield Corporation with 
regard to factories and workshops in that city. The bye- 
laws require that distinct and separate alternative means 
of escape, exclusive of windows, loopholes, .and doors, 
shall be provided from each of the ged floors, either by 
means of (a) a second staircase in the same block; (b) a 
proper staircase in another block, to which access is 
available on all the upper floors by proper openings in 
the party or division walls, or by external communica- 
tion ; or (c) anon iron bridges, where the blocks are not 
adjoining each other. The means of escape from each of 
the upper floor levels shall be placed as far apart as 
possible; and in all cases where practicable some means 
of escape from the roof of a building to the roof of 
adjoining premises shall be provided. 

What is Steel ?—In Sheffield last week a manufacturer 
named Joreph Rodgers was summoned under the Mer. 
chandise Marks Act for selling and making as ‘‘steel ” 
forks articles which were ly made of grey iron. His 
contention was that the forks were of ‘‘steel,” as the 
material of which they were made was composed of 
25 per cent. of-boiler punchings. Professor Arnold in 
describing the forks as of malleable iron, stated that his 
definition of steel was an alloy which had been cast into 
an ingot from the fluid condition, and the maximum 
carbon it should contain to allow it to fall within the 
meaning of steel was 2 cent., with a maximum silicon 
of 05 cent. This definition expressly excluded what 
was called ‘‘shear steel.” In the forks there was some 3 
per cent. of carbon and 1.75 per cent. of silicon, which 
sharply marked them as grey iron. The defendant 
proved that he was not responsible for the sale or marking 
of the forks, and the case was accordingly dismissed. 


An African Monarch at Vickers.—Shettield on Saturday 
received a visit from one of His Majesty’s Coronation 
guests in the person of King Lewanika, of Barutseland, 
who made a lengthy inspection of the works of Messrs, 
Vickers, Sons, and Maxim. He was afterwards enter- 
tained to dinner at the Town Hall by the Lord Mayor, 
= visited the cutlery works of Messrs. Joseph Rodgers 





South Yorkshire Ccal Trade.—A heavy tonnage has 





been sent both by rail and sea during the past week in 
view of the Coronation holidays. The pits have been 
working well, ard the sale of house fuel, which has been 
showing a decline for some weeks past, has temporarily 
revived. Railway contracts are not yet definitely 
settled, but in all probability the rates of expiring con- 
tracts will form the basis of new business. So far as the 
local demand for manufacturing fuel is concerned, the 
placing of the armour contracts has stimulated the con- 
sumption, and prices are well maintained. There is no 
change in the coke market, rates being firm, 


Iron and Steel.—During the Pay week the large Shef- 
field steel houses in the East End have been anxiously 
expecting the long-promised Government orders for 
armour. Early in the week specifications came to hand, 
enabling certain of the preparatory work to be under- 
taken ; but, up to the despatch of these notes, no weights 
nor patterns had been received. In view of the terrible 
distress among armour-plate workers in the city, the 
Government are being pressed to no —— delay the 
placing of orders. Even after they have been received 
in the works, it will be weeks ere some of the finishing 
departments are brought into play. In the iron trade 
generally there has been a moderate amount of butiness 
but the present will be a blank week, and few inquiries 
may now be expected till after the holidays. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade. — Coronation celebrations 
are occupying the attention of nearly everybody, with 
the result that very little business is doing. far as 
Cleveland pig iron is concerned, makers are fairly well sold, 
and they adhere firmly to their quotations. Perhaps the 
most encouraging feature of the market is the fact that 
sellers will not now quote less for forward than for early de- 
livery. No. 3 Cleveland pig is steady at 492. 6d., and buyers 
are willing to pay that price. Some of the makers ask 503. for 
the ruling quality. The commoner descriptions of Cleve- 
land iron are ecarce, especially foundry, and prices are 
very stiff. No. 4 foundry is 483. 9d. to 492. ; grey forge, 
48s. 3d. ; mottled, 47s. 6d. ; and white, 472. The out- 
put of East Coast hematite pig continues considerably 
in excess of the requirements, and notwithstanding that 
sellers are prepa to do business at rates which are 
cheap compared with quotations for West Coast and 
Scotch hematite, buyers are not tempted to come forward. 
A few small sales are reported on American account, and 
enquiries from that quarter continue to ba made, but the 
business doing with the States is hardly large enough to 
be worthy of mention. No. 1 East t hematite is 
57s. 6d. ; mixed numbers, 57s. ; and No. 4 forge, 55s.—all 
for early delivery. Rubio ore is 15s. 6d. to 152. 9d. ex- 
ship Tees. 

Manufacturcd Iron and Steel —Little new can be re- 
ported of the manvfactured iron and steel industries. 
Prices are not altered, but in order to secure contracts for 
shipbuilding material producers would probably be pre- 

to make concessions. Common iron bars are 

. 5s.; best bara, 62. 15s.; iron ship-plates and ship- 
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angles, each 6/, 2°. 6d.; steel ship-plates, 5/. 15:.; steel 
ship-angles, 5/. 12s. 6d.; and steel boiler-plates, 7/. 103.— 
all less the usual 24 per cent. discount. - Heavy sections of 
steel rails are firm at 5/. 10s. net cash at works. 


Coal and Coke.—The position of the coal market is very 
little changed. Bunkers are steadier in price, and certain 
well-known qonlitnes are, perhaps, slightly dearer. Un- 
screened Durham bunkers are put at 8s. 6d. f.o.b. Good 
gas coal is quoted at 9s. to 93. 6d.; and second qualities at 
about 83. 3d. Manufacturing coal is steady. Coking coal 
is in fairly good demand, and prices are firm; coke, 
strong average blast-furnace qualities, being fully 153. 3d. 
delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices have been well maintained in the steam 
coal trade, but business has at the same time been some- 
what inactive. The best steam coal has been making 16s. 
to 16s. 3d. per ton, while secondary qualities have realised 
15s. to 153. 6d. per ton. In the house coal trade there 
has still been a moderate inquiry from inland consumers, 
but with the warmer weather now prevailing trade may be 
expected to become less active. No.3 Rhondda large has 
made 14s, per ton. Foundry coke has been quoted at 203. 
to 22s. per ton; and furnace ditto at 17s. to 193. per ton. 
As regards iron ore, the quotation for the best rubio has 
been 14s, 3d. to 14s. 6d. per ton, while Tafna has made 
15s. to 15s. 6d. per ton. 


New Steel Works at Port Talbot.—Operations have 
been commenced at the new steel works av Port Talbot. 
Messrs. Gilbertson are the proprietors, 


Llanelly.—T he coal trade has shown activity and prices 
have ruled firm. 


The Swansea Valley.—Another tinplate mill is in readi- 
ness to re-start at Pontardawe; this will make a total of 
11 mills in operation there, nine of these being large 
sheet section mills. The steel-smelting works have con- 
tinued active, the furnaces generally working to their 
utmost capacity. There has been a steady demand for 
local bars for the manufacture of tinplates. The pig iron 
trade has exhibited a fairly good tone. 


South Wales Coal Shipments.—The total quantity of 
dutiable coal ship from South Wales ports from 
April 19, 1901, to March 31, 1902, was 18,687,105 tons. 
The amount of coal shipped nob exceeding 62. per ton in 
value free on board, and entitled on that account to the 
remission of the export duty of ls. per ton, was 314,613 
tons. 


Rhymney Iron Company, Limited.—The annual report 
of the directors of this company states that a profit has 
been made on the year’s working of 103,868/. After de- 
ducting interest on debentures of 17,050/ , and an interim 
dividend paid January 15, 1902, of 25,0007, a balance 
remained of undivided profit of 68,3927. The directors 
recommend that a further 10,0007. be charged for depre- 
ciation, that 30,0007. be added to the reserve for sinking 
new pits, bringing that reserve up to 100,000/.; and that 
a final dividend of 24 per cent., free of income-tax, be 

id, making 5 per cent. for the year, and leaving a 

alance of 3392. to be carried forward to the current 
year’s accounts. During the last few months of the year 
ending March 29 the market for South Wales steam coal 
was less firm, and the prices obtainable were considerably 
lower. Since the close of the year, however, coal had 
again advanced, and the directors were taking the 
fullest advantage of this improvement. Coal was 
raised by the company during the year to the ex- 
tent of 487,154 tons, as against 623,185 tons in 1901, 
showing a reduction of 136,031 tons. The whole of 
this reduction was due to a strike at the company’s 
house-coal pits, which commenced on September 1, 1901, 
the pits being still idle. The demands of the men for 
extra remuneration could only he satisfied with the con- 
sent of the Monmouthshire and South Wales Coalowners’ 
Association. The company has meanwhile been indem- 


nified out of the funds of that association from any loss | po 


which would otherwise have been incurred in conse- 
quence of the strike. 








_ Sour Arrican Gotp-Minine.—The output of gold 
in Rhodesia in May beat the record. This is, perhaps, 
nob saying a very great deal, as the yield for the month 
amounted, after all, to only 19,698 oz. Still, the course 
of Rhodesian gold-mining is decidedly onwards ; and now 
that confidence has been practically restored in South 
Africa, we may expect to witness still further progress. 
The quantity of gold raised in the Transvaal in May 
was 138,602 oz. so that the gc ome of Rho- 
desia and the Transvaal combined for the month was 
158,300 oz. For May, 1901, the corresponding total stood 
thus: Rhodesia, 14,469 oz; Transvaal, 7478 cz; total, 
21,947 oz These figures exhibit at a glance the recovery 
which has taken place in the South African gold-mining 
industry during the last twelve months, in epite of many 
difficulties and drawbacks; of course, they afford no 
criterion to the corresponding improvement which may be 
looked for during the year ending with May, 1903. The two 
main obstacles which have had to be overcome in connec- 
tion with the restoration of activity on the South African 
qcidelds. have been insufficient supplies of coal and 

iffculty in obtaining the requisite amount of labour. 
Both theae obstacles will, however, be very much miti- 
gated during the next few months. Ib is quite possible 
that by the end cof 1902 Rhodesia and the Transvaal 
may be turning out gold at the rate of 300,000 oz. per 
month. Asregards Rhodesia, gold-mining there has only 
reached at present quite an infant stage of development. 
Everything, of course, depends upon the profit obtained 





in connection with future working operations. 


NOTES FROM THE NORTH. 
Gtascow, Saturday. 

Glasgow Pig-Iron Market. — Dulness, caused by the 
preparations for the Coronation, has been the feature of 
the pig-iron market this week—a dulness in which most 
of the a markets cf the kingdom have taken 
part. If speculation is nearly non-existent, however, the 
| see of makers’ iron are gradually hardening up, and the 

emand from America is making itself felt in a marked 
degree; to such an extent, indeed, that makers here of 
g.m.b. iron are becoming chary of booking any orders for 
early delivery. It is true also of the steel works that 
they are -slowly filling up their order books, and con- 
sumers all round show more disposition to cover re 
quirements ; and tlicre is, consequently, some difficulty 
in accounting for the dulness that seems to be pre- 
valent almost everywhere, unless ib be that the absence 
of the German demand weighs upon the market and 
makes ip seem too dependent on American pur- 
chases. Such fluctuations as have taken place in 
prices have been modest, and Scotch warrants, from their 
relative cheapness, are attracting a considerable amount 
of attention. On Thursday forenoon the warrant market 
showed a comparatively active business, and that was 
especially true of the market in the afterncon, when 
the prices were firm. There was a rise of 14d. per 
ton in the prica of Scotch iron, while Cleveland was 
unchanged. Hematite iron was quotably 14d. per 
ton lower. Some Cleveland iron changed hands ab 
493. 73d. per ton two months; and some at 493. 10d. 
three months. In the forenoon about 6000 tons 
changed hands, 2000 tons of which was for two months 
forward, and about 10,000 tons were dealt in at the after- 


noon meeting of the market. Business in the forenoon. 


was entirely confined to Cleveland iron. The settlement 
prices were : Scotch, 543. 74d. per ton ; Cleveland, 49s. 94. ; 
Cumberland hematite iron, 603. 14d. per ton. On the pig- 
iron warrant marketon Friday a moderate amount of busi- 
ness was done, and the tone was a shade easier. The only 
change in prices, however, was a decline of 1d. per ton in 
Cleveland. In the forenoon the market wassteady, but very 
idle, and only 2500 tons were dealt in. Scotch warrants, 
after — done at 543. 114d. per ton one month, left cff 
unchanged at 54s. 1ld. buyers; and Cleveland, after 
being dealt in at 493. 94. cash. also closed unchanged at 
493. 83d. per ton buyerr. Cumberland hematite iron 
was quoted unaltered at 593. 104d. cash buyers. About 
6000 tons changed hands in the afternoon, but dealing 
was confined to Cleveland, which, after being done 
at 49s. 84d. cash, left off 1d. per ton down on the day at 
493. 74d. per ton buyers; and Scotch warrants were quoted 
at 543. 74d. cash buyers. The settlement quotations were 
543. 9d., 453. 9d.. and 60s. per ton. Here are the quota- 
tions for makers’ No..1 pig iron: Clyde, 65s. 5d. ; Calder 
and Gartsherrie, 65s. 9d.; Summerlee, 703. ; Coltness, 
70a. 6d.—all the foregoing shipped at Glasgow; Glen- 
garnock (sbipped at Ardrossan), 653. 9d. ; Shotts (shipped 
at Leith), 683. per ton. 


Finished Iron and Steel.—The improvement not:d 
last week has been more than maintained, Prices may 
be taken as half-a-crown per ton up all over. Angles 
are now quoted at 5/. 103. per ton; bars, 6/. 103.; and 
plates, 5/. 17s. 6d. per ton, and they are stiff ab these 
prices, a the plates. The prospects are that prices 
will go still higher in the near future. Messrs. Brownlie 
and Murray, Limited, Posselpark, have secured a large 
contract for iron currugated bindings for engineering 
shops, foundries, &¢., involving some 3000 tons of steel- 
work. Some large orders for iron buildings for shipment 
abroad have also been secured by them ; and these orders, 
pogether with what the firm already have in hand, will 
keep the works going for a considerable time. The West 
of Scotland makers of sheets have resolved to advance 
the price of orditary sheets by 23. 6d. per ton, and nail 
strips by 53. per ton. 

Sulphate of Ammonia.—The shipments of this com- 
modity are keeping up well, the total for the last week 
ing 2904 tons, making the total increase for the year 
11,000 tons. The market has remained quiet throughout 
the week, but there is a little more inquiry, and the lower 
prices seem to have attracted buyers. Business has been 
done at 12/. 12s, 6d. to 12/. 7s. 6d.;.and at Glasgow last 
Wednesday afternoon the spot price was.12, 10s. per ton. 
For forward delivery business is reported at 117. 10s. per 
ton, October-March. 


Coal under the Public Parks.—The minutes of the 
Parks Committee of the Glasgow Corporation were 


submitted to the members cf the latter body at| w 


Thureday’s meeting cf the Council, and they stated 
that, after reconsidering the memorandum by the city 
engineer on the and minerals in the various public 
parks of the city, and Glasgow Green, they resolved by 
a@ majority that no further action be taken in connec- 
tion therewith. Mr. Bilsland moved the approval of the 
minutes, but Mr. Battersby moved as an amendment that 
the matter be remitted back to the committee to geta 
report on the coals and other minerals under the various 

ublie parks, at acost of fifty guineas. This was seconded 

y Councillor O’Hare, and on a vote the amendment was 
carried. 

The Scotch Tube Trade—This branch of the iron 
trade has for a considerable length of time been in 
an extremely depressed condition, largely aging to 
the break-up of the Association, ‘which led to keen 
competition, accompanied by a fall in prices. Ib is 
understood, however, that a meeting of the firms 
interested is to be held shortly at Carlisle for the 
purpose of again reconstituting the Association. Ib is 
also stated that an amalgamation of two very powerful 
firms is in course of formation. If the two events are 
actually consummated, the position of the tube trade wil] 





be very much strengthened. It is said that the head- 
quarters of the Association will be in Birmingham. 
Shipbuilding Order for Port Glasgow.—An order bas 
been placed by the City of Dublin Steam Packet Com- 
pany—the oldest shipping concern in the Kingdom—with 
the Clyde Shipbuilding and Engineering Company, Port 


Glasgow, to build and engine a steel screw steamer for. 


their Cross-Channel trade between Dublin and Liverpool. 
This steamer, which will be especially constructed to carry 
passengers and cattle, will form a valuable addition to 
the flees of steamers which this company has already 
employed in the Cross-Channel trade. 





New Pier at Yarmoutu.—Blackpool has long been 
famed for the manner in which it has for years past ap- 
pealed to the art of the engineer for increasing its attrao- 
tions as 2 seaside resort. This example is now being fol- 
lowed by Yarmouth, where during the past week.the Cor- 
poration lias commenced the working of its new electric 
tramways, and a private company has opened a new 
pier an Pascoe built to repiace a somewhat ancient 
and inefficient structure which, in the course of its 
long career, had suffered ‘severely from collisions with 
drifting vessels. The opening of the new. pier was 
made the occasion for a Press view; and to exhibit 
the readiness with which this interesting old town 
can now be reached by the Great Eastern Railway, 
the latter provided a special train for taking down 


and bringing back the guests of the proprietors of | 
the pier, The run was made in 2 hours 45 minutes,’ 


the train consisting mainly of heavy togie cars beirg 


drawn by one of Mr. Holden’s oil-burning locomotives. . 


The new pier has been built to the pians of Messrs. 


3 - Haley, of Amberley House, Norfolk-street, : 


t is a pile structure. 810 fo. long and 65 ft. wide 
for a length of 610 ft., which is increased at the pavilion 
to 144 ft. for a length of 200 ft. up to the landing 
stage, For its greater part the pier rests on 104 ateel 
screw piles, sunk to an average depth of 15 ft., but 
the landing stage is mainly of timber, the piles here 
being sticks of karri from 50 ft. to 70 ft. long, which 
were brought from West Australia at a cost of about 
257. a piece. These were sunk by means of the water 
jet to a depth of 22 ft. in the sand. The minimum 
depth of water provided for steamers at the landing stave 
is never less than 20 ft. at low water. The structure is 
decked with —_ pine. The.contractors for the work 
were the Widnes Foundry Company, a firm which has 
had an unusual amount of experience in'this somewhat 
special branch of engineering. ; 





CaTaLocurs.—Messrs, John Blake, Limited, of the 
Oxford-strees Works, Accrington, have sent us a copy of 
their price-list of fire-extinguishing apparatus, and of 
their self-acting bydraulic rams. The standard sizes of 
the latter range in capacity from 3000 gallons per 24 hours 
up to 400,000 gallons. The firm make two patterns of 
these rams, one being of the ordinary type, in which a 
portion of the water used in working the ram is lifted into 
a reservoir, and the other a type in which an impure 
water supply works the ram, and raises a pure supply of 
water from another source.—We have received from Mr. 
A. G. Thornton, of St. Mary-street, Manchester, a booklet 
concerning his drawing and surveying instruments.— 
Messrs. O, Berend and Co., Limited, of Dunedin House, 
E.C , have sent us a copy of their trade pricelist of eléc- 
trical fistings and accessories. The volume contains over 
160 large pages, and is very fully illustrated. We note 
that the firm supply. electric furnaces for laboratory pur- 
poses, the largest standard size taking a 250 - am- 
pere current. Another sage no them is 
Gulcher’s patent thermopile, which is operated by means 
of a gas jet. The largest siz3 consists of sixty-six elements 
and gives an electromotive force of 4 voles, the internal 
resistance being .65 ohms. The gas used for this is said 
to be about 6.4 cubic feet per hovur.—Messrs. John 
Fowler and Co., Limited, of Leeds, have sent us an 
illustrated description of Wilkinson’s patent street trans- 
former pillar and lamp standard combined. This is said 
to constitute a transformer station above ground. The 
chamber at the base of the standard will hold a 50-kiiv- 
watt transformer, and beneath this is a second compart- 
ment in which are accommodated the high and low-pree- 
sure switches. The transformer is completely protected 
by the wrought-iron casing.—Messre. Crozier, Stephens, 
and Co., of 2, Collingwood-street, Newcastle on-Tyne, 
have sent us a copy of their price-list of dynamo brushes, 
steam:traps, drop-forgings, and millwrights’ supplies.— 
e have received from Messrs. Frederick Braby and 
Co., Limited, of the Ecli Wor! Petershill-road, 
Glasgow, a list of galvani roofing sheets, gutters and 
ventilators, and builders’ metal-work generally. Tho 
firm also make a large variety of gods of ‘‘rustless” 
iron and steel, the metal being protected by the Barff 
process. An extensive plant has been laid down by the 
tirm for the production of this speciality, and amongst 
the articles thus protected against corrosion we note man- 
hole covers, gutters, sinks, and gully gratings. The firm 
also supply galvanised iron buildings for use as hospitals, 
schools, or sheds.— We have received from Messrs. Mel- 
drum Brothers. Limited, of the Atlantic Works, Man- 
chester, a copy of a pamphlet on ‘‘ Economical Steam- 
Raising,” which is in the main devoted to a detailed de- 
scription of the firm's ‘‘ Koker” stoker, and to illustrations 
representing various important boiler plants to which this 
device has been applied.—The Western Electric Company, 
of North Woolwich, have sent us a copy of their new 
price-list of electro-motore. The standard sizes of these 


e in power from ; horse-power up to 300 horse- 
—— a ed tha’ hi 


wer, and it is claim t they are highly efficient, 
ave a small temperature rise, and will take an over.load 
of 25 to 50 per cen’. without sparking. 
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SHIPPING SUBSIDIES. 

Mr. Pizrpont Morean’s shipping ‘‘ combine,” 
upon which we commented in our issues of May 2nd 
and 16th, appears to have had the effect of awaken- 
ing a truer conception of the importance of our 
shipping industry; and interest has been still 
further quickened by the statement that the 
Bethlehem Steel Works have been brought into 
the organisation. The daily papers are full of cor- 
respondence on the subject, in which views of all 
aspects of the question are aired with greater 
or less wisdom. Articles have appeared in the 
magazines ; notably, one in the ‘* Nineteenth Cen- 
tury,” by Mr. Robertson, at one time Civil Lord 
of the Adwiralty, and another by Mr. Childers. 
Two papers have also been read before the London 
Chamber of Commerce; one by Lieut.-Col. Denison, 
President of the British Empire League in Canada, 
on ‘*Food Supply and Defence of the Empire”; 
and another by Sir John Colomb, on ‘‘ Our Ships, 
Colonies, and Commerce in Time of War.” 

It is hoped that this preparing of the ground will 
lead to full consideration of the subject in Parlia- 
ment, for whatever views may be taken by pub- 
licists of different schools, there can be no ques- 
tion that the matter is one demandiog most 
serious thought and complete investigation. Before, 
however, any important steps can be taken in the 
House of Commons, the deliberations of the Select 
Committee of that House on Steamship Subsidies 
(which has been re-appointed) will have to be 
brought to a close, and a report presented. It is 
to be hoped that this will appear without the con- 
siderable delay that generally accompanies the de- 
liberations of Government Committees and Royal 
Commissions ; bodies that are all too deliberate in 
their methods of procedure. 

The most important witness heard up to the 


J present before the Steamship Subsidies Com- 


mittee is Sir Robert Giffen, the accomplished 
economist and statistician who for so long ably 
filled a position in the Statistical and Commer- 
cial Department of the Board of Trade. Sir 
Robert Giffen’s evidence is the more noteworthy 
because he has always been a moderate man 
in his views, supporting the established order 
of things that has existed under our Free Trade 
principles. He has the flexibility of mind to see 
what is so difficult for the mere politician : that 
changing conditions alter the direction which legis- 
lation should take. It is necessary to bear this in 
mind, as Sir Robert Giffen’s suggestions are in 
some cases so contrary to the accepted canons, 





hitherto current, that a considerable change of: 
mental attitude will be necessary before they 
can. be accepted. There is one sentence in his 
evidence, however, which should never be forgotten 
in connection with this question of our steamship 
industry—namely, that it is more a political than 
an economic problem. This is a point that our 
academical professors of economics are apt to over- 
look. They decide all points by their own cut-and- 
dried formuls, which may be sound enough from a 
purely scientific point of view—supposing their 
science to be based on certain set rules—but which 
may not apply in the ever-changing business of the 
world, 

Sir John Colomb, in his address at the London 
Chamber of Commerce, took somewhat. the same 
ground. He pointed out that the British position 
in time of war—and we must include the prospect 
of war in this inquiry—had two main aspects : 
territorialand economic. These two aspects, how- 
ever, cannot be separated. As Sir John Colomb 
said, our economic security depends on: the pro- 
tection of our ships and commerce. Some figures 
he gave are interesting. The continuous stream of 
shipping entering and clearing at British ports is at 
the average rate of about 25,000 tons per hour, day 
and night. The distribution as between the Mother 
Country and the Colonies and possessions abroad is 
11,000 tons per hour at British ports at home, and 
14,000 tons per hour at British ports abroad. 
Naturally, all this would be most seriously affected 
by a declaration of war, if only in regard to insur- 
ance rates for war risks. Foreign Empires, or other 
States, do not depend, as we do, on the integrity 
of their continuous and homogeneous territories 
being secured by interchange between their various 
provinces or parts; in other words, the withdrawal 
of their merchant flag from the sea is, with them, 
a possible programme. How far different our 
conditions are there is no need to emphasise. 

Reviewing these facts, Sir John Colomb came to 
the conclusion that there were two broad principles 
of British policy. ‘‘ Firstly, to encourage private 
enterprise to develop the x endurance, and 
carrying capacity of British liners engaged in 
regularly carrying on the internal sea business of 
our Empire, on conditions binding them to con- 
tinue to run on their own lines in war, and 
being prepared to receive suitable armament 
and gun crews on the outbreak of war ; secondly, 
it should no longer be considered that the 
whole obligation and cost of providing for the 
security of British sea commerce and shipping 
should rest solely on the shoulders of British 
citizens domiciled in the United Kindgom, but 
that a common necessity demanded a great British 
‘*combine” between all parts of the Empire, to 
secure in war the stability of the British economic 
position and the existence of the Empire itself.” 

We will not pause to weigh the arguments that 
may be used for or against Sir John Colomb’s 
suggestions ; they are many and weighty on 
either side. There is, however, one interesting 
fact brought forward by the lecturer that is worth 
quoting. The aggregate revenues of the self- 
governing colonies are just double that of Japan, 
and their united contributions to the cost of sea 
security in war is at the rate of tenpence for every 
pound paid by Japan. Further, the Dominion of, 
Canada, owning more mercantile marine than the 
whole Russian Empire, furnished no financial support 
to the war navy. Our Fleet now costs us shaut 
30,000,000/. a year, and Sir John Colomb anticipates 
that if certain foreign nations go on, developing 
sea-power at the present rate, the sum would be, 
before long, brought to 50,000,000/. a year. 

It is interesting to turn for a minute from this 
statement to the lecture of the President of the 
British Empire League in Canada. We now grow, 
we are told, only 64 million quarters of wheat a year, 
whereas, when the population was much smaller, we 
produced 18 million quarters. If we are prepared, 
Colonel Denison says, to let the food of the 
Empire depend on. the permanent friendliness 
of a foreign power, it does not matter whether our 
food is grown at home or in the United States, 
That, however, is not a satisfactory position for a 
great Empire. The Canadian League advocates 
that a special duty of from five to ten per cent. 
should be imposed, at every port in the British 
possessions, on all foreign goods, in order to provide 
a fund for Imperial defence, the fund to be 
administered by a committee or council on which 
the Colonies should have representation. Since 
1872 our trade has been practicall at a stand- 
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still, while protectionist countries like Germany and 
the United States have made t strides. Our 
exports into Germany, Belgium, and Holland com- 
bined since 1873 have decreased by 21.6 per cent., 
while their exports to us have increased 68.5 per cent. 
Colonel Denison anticipates that if the United States 
get control of the carrying trade of the Atlantic, it will 
add to the cost of carriage of food a sum sufficient 
to enable Americans to bring their manufactured 
goods to compete at a low price with British goods. 
This would mean that out of the food of the people 
of this country those on the other side would be 
able to obtain the money requisite for the purpose 
of bringing manufactured goods into England. 
Both Sir John Colomb and Colonel Denison look 
to the approaching Colonial conference to consider 
these questions. 

Sir-Robert Giffen also gives figures on imports 
and exports. Among changes that have taken place 
of late years, there is a diminution in the relative 
progress of English shipping, whilst in some 
countries (Germany especially) there has lately been 
a great advance, much greater, we are told, than 
the surface total figures show, because it has been 
largely an advance in the higher class of shipping. 
As might be expected, the effect of this advance 
is reflected in the foreign shipping trade of the 
United Kingdom itself.’ Between 1895 and 1900 
the entries and clearance of steam shipping in the 
foreign trade at ports in the United Kingdom in- 
creased from 70,000,000 to 90,000,000 tons, a 
difference of 20,000,000 tons. Three-fourths of 
this belong to foreign shipping, and only one-fourth 
to British shipping. The total increase in foreign 
shipping, moreover, was 100 per cent, whilst in 
British shipping it was only about 10 per cent. 
It is significant that almost every European 
country has shared in this improvement: Russia, 
Sweden, Norway, Denmark, Germany, Holland, 
Belgium, France, Spain and Italy. Too much should 
not be made of these facts, because many of the 
foreign voyages are short, and the aggregate ton- 
nage employed is not great, whilst our own vessels 
were largely occupied in long-distance voyages. 
The figures, however, as Sir Robert Giffen very 
truly pointed out, are evidence of pressure and 
competition ; or, to use his own words, we are 
** less secure of our commercial predominance in the 
markets of the world,” than we were even so lately 
as five years ago. Considering the changes that 
have taken place, Sir Robert Giften is satisfied that 
the problem of maintaining our merchant fleet is 
now a serious one for the Government. He appears 
to regret that this should be so, but unfair compe- 
tition has rendered it necessary to consider the 
best course to take in the circumstances. 

Exactly what the best course would be is, 
naturally, a point upon which opinions will be 
widely divided, Sir Robert Giffen does not 
dogmatise; but in answer to questions put to 
him by the Committee, he gave a general idea 
of what his views were on the subject. In the 
first place, he would relieve shipowners of a great 
deal of the onerous legislation which has been 
thrust upon them almost’ continuously during late 
years. He suggests reconsideration of the ques- 
tion of load line, inspection of emigrant and 
passenger ships, and regulations as to their equip- 
ment and outfit ; compulsory examination of officers 
for certificates ; and other legislation by which the 
shipping industry has been regulated, chiefly for 
humanitarian reasons. The light dues might be 
repealed, and the direct management of the light- 
house business should be taken over by the 
Government. It is well known that the light dues 
are a difficulty and trouble to shipowners, and 
they are the cause, among other defects, of our 
ships being differentiated against in the United 
States ports. Sir Robert Giffen suggests subsidies 
to English ships in trades where they are exposed 
to unfair competition, but these subsidies should 
be subject to the use of the ships in time of war, 
and the maintenance of British crews. There 
should be established, further, adequate lines of 
steamers under the British flag, connecting all the 
ports of the Empire with each other, the ships to 
come under obligations similar to those imposed on 
subsidised ships. Next he would suggest that we 
should either exclude foreign ships — especially 


subsidised foreign ships—altogether from the 
coasting trade of the different provinces of the 
British Empire, and from inter-provincial trade, or 
admit them to those trades only on condition of 
their complying with the same rules as to construc- 
tion, equipment, and inspection as English ships, 





and the payment of a fine, equal to or exceeding 
any subsidy they received, for the privilege. In 
any case he would exclude ships whose crews 
formed part of a foreign navy, or which were liable 
to be used for war purposes. 

Sir Robert Giffen recognised that there were 
many objections to the policy he advocated—a 
fact that is self-evident—but, he added, ‘‘ there 
was only the choice of two evils.” Going further, 
he said that if matters became sufficiently serious, 
he would propose that the Government should 
run ships on certain lines to carry goods for 
nothing to English ports, so as to extinguish— 
by making it unprofitable—all unfair compe- 
tition. The cost of running these free ships 
would be covered by levying a duty on all goods 
imported from the countries concerned. It would 
not matter to consumers, the witness stated, whether 
they paid the cost of carriage in the form of prices 
which included freight, or in the form of duties 
charged by the Government in lieu of freight, 
to psy for the cost of carriage. He did not, how- 
ever, think so extreme a measure would be neces- 
sary, but it might be kept in reserve. 

It will doubtless make the blood run cold of some 
of our old school of economists to read thcse views 
and opinions of one who has held so important a 
position, and whom they had doubtless considered 
sound in his political views. Indeed, Sir Robert 
Giffen himself says that he has expressed opinions 
contrary to those above quoted on former occasions. 
He points out, however, that the present question 
is one of exceptional gravity. Shipping is far more 
vital to us than sugar production or sugar refining, 
questions upon which he formerly spoke ; and the 
political reason for interfering on behalf of shipping 
is far stronger than anything put forward for sugar. 

It is evident that to discuss the weighty con- 
siderations brought forward by Sir Robert Giffen 
would lead to political questions which we prefer 
not to open up in these columns. The shipping 
business, however, is one so intimately connected 
with the industry which is our own particular 
province, that we have thought it necessary to put 
the remarkable conclusions of so important a 
publicist on record. The carrying of goods for 
nothing by Government ships suggests a state of 
affairs that it is almost impossible for us to con- 
template. Still there is one fact which, we think, 
stands on common ground, Whatever may be the 
colour of one’s political opinions, our shipping 
industry must be preserved at all costs. We have to 
meet in the present day a combination of circum- 
stances never anticipated by the early Free Traders, 
who, indeed, did not make political questions a 
religion in the way that has since been done. 

We have been told of late, not only by Americans 
but by Englishmen of public reputation, that so 
much produce comes to us from the United States 
that Americans may demand, as a matter of right, 
to own the shipping industry. To this we have 
already replied in our former article—and the sug- 
gestion has been since repeated in many quarters— 
that, though the Americans are the producers and 
sellers, we are the “peov pons and consumers, and 
with us therefore should remain the final word as 
to the method of carriage, if we were in a position 
to assert our rights. Unfortunately for us, the 
purchasers are widely separated, so that no corcrete 
action can be brought to bear. On the other hand, 
the handling of the product is the result of a 
highly-organised business, which is controlled by 
comparatively few. The extent to which this takes 

lace has lately been well shown by Mr. Russell 

ea. Excepting in the city of New York, he states, 
where the water frontage is held by the public 
authority, all the wharves at which Atlantic 
steamers load in all the ports of the United States 
are terminal stations of the railway companies, who 
deliver merchandise to the steamers festa in 
connection with their system. Consequently these 
companies control the traffic at all American ports, 
except New York, and can exercise this control at 
New York also if they choose to do so. In this 
way American railway companies, which are now 
acting in combination with each other, control 
four-tifths of the great freight trade from the 
United States to this country. This fact has been 
denied in the House of Commons, but Mr. Rea 
holds to his statement. Under these conditions, he 
considers that to successfully oppose the steamers 
in combination with the American trunk railway 
lines, it will be necessary not only to build the 
boats, but to reach the sources of the traffic in the 
Western States by equipping the country with a 





fresh system of trunk lines to feed the steamers. 
That is Mr. Rea’s opinion, and, if his opponents 
cannot make good their contradiction, there is no 
doubt he is justified in the conclusion he draws. 

At a further sitting of the Subsidies Committee 
Lord Brassey gave evidence.which can only be 
taken to corroborate the need for legislative inter- 
ference in this matter ; indeed, he went so far as 
to say that the shipping policy which has been 
pursued by foreign governments should also be the 
policy of the British Government. He draws the 
line, however, between the ‘‘ carrying trade” and 
the fast mail service. The former, he considers, 
needs no assistance from Government : ‘‘ as carriers 
by sea our position is assured.” Probably ten 
years ago Lord Brassey would have said the same 
thing of our fast mail service, for Lord Brassey is 
essentially British in his characteristics; and we 
may venture to remind him that assurance, or over- 
assurance, has been ever our worst enemy, not 
only in military operations, but also in industrial 
policy. 

Lord Brassey naturally had a good deal to say 
on the question of mercantile auxiliaries ; but this . 
is a question the more particular consideration of 
which may be left for the present, as’ it forms the 
subject of inquiry of a strong committee appointed 
by the Institution of Naval Architects. 

In view of the facts here set forth, and of the 
opinions expressed by many eminently fitted to 
speak on the subject—not a tew of Liberal politics 
and formerly unbending Free Traders—we tee no 
alternative, if we are to hold our share of the Atlantic 
shipping trade, and to have carried in our own ships 
goods which we have purchased, and which are there- 
fore our own—we see no alternative, we say, but to 
have recourse to legislative action. What direction 
such legislation should take is for Parliament to 
decide. The question is, perhaps, of greater 
economic importance than any that has been brought 
forward in Parliament since the Corn Laws were 
repealed. We are now well launched in a new 
industrial era, which needs a revision of the con- 
ditions which have existed for so long past, and 
which originated when we were almost without 
rivals in productive industry. 





THE FOREIGN TRADE OF JAPAN 
IN 1901. 

Tue returns of the foreign trade of Japan for 
1901, which have been published by the Japanese 
Government, and the chief parts of which have 
been reproduced in a report just issued by the 
Foreign Office, show a remarkable change as com- 
pared with those of the previous year. In 1900 
the foreign trade of Japan resulted in a balance 
unfavourable to the country of 8,455,7511., and an 
outflow of specie amounting to 4,616,3497. During 
last year the total foreign trade amounted to 
508,166,000 yen, the highest figure ever attained. 
(The yen may be taken at approximately 2s., or 
ten to the pound sterling.) The exports amounted 
to 252,349,000 yen, and the imports to 255,817,000 
yen. Compared with the previous year, this is an 
increase of 16,474,000 yen in the total amount, 
which is accounted for by an increase of 47,919,000 
yen in the exports and a decrease of 31,445,000 
yen in the imports. The improvement in the 
balance of trade is very remarkable when com- 
pared with the previous year, amounting only to 
3,468,000 yen, or less than 350,000/. 

The causes which have brought about this result 
have been varied, but the most important were the 
remarkable activity in the silk market and the good 

rices obtained, the restoration of peace in North 

hina, the anticipation of a revision of the customs 
duties in China, and the consequent large imports 
into China before the high tariffs would come into 
force, the improvement in the political and economic 
conditions of the Philippine Islands and the in- 
creased facilities for transportation between Europe 
and the Far East, all of which have contributed to 
the increase of exports. On the other hand, the 
decrease of imports was not less remarkable. That 
arose from the large quantity of goods imported the 

revious year, and which remained unsold in the 

ands of the importers, as well as other causes, 
such as the dulness of trade generally consequent 
on the undue industrial activity in previous years 
and the high rate of interest. Moreover, great 
economy was exercised in every department of 
Government, and some of the programmes of deve- 
lopment were modified. These efforts were assisted 
by Nature, for the rice and silk crops were abundant 
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and successful, with the’result thatthe year under F ae were made both by the Japanese and by foreigners 
review brought an approximate balance of trade. | —___ See a __.. | interested in the pe menage ee rere eens 
The export of bullion and specie throughout the | Value. powcr tie wo Prec atte “ya = Fee ; Jaye 
ere :- sure by- ; 
coed pera enrages 2 l The Japanese have accomplished wonders, and 

Amount. United | Vaited | Ger- | prance, Bel: | Hol- chiefly with their own capital, but there can be 
a 2 Baa Beh ouiges sates Rees See | ee: |_sium, | land. | no doubt ‘that much of their floating capital has 
Gold. | Silver Total 1899 299/514 | 115,698 | 103,285 ones | 10.408 | 18-014 pene iem ip Cond prem non aaa = 
nee PRES tilt ad NL A “oh eee La , -gitty cae consequently there is a scarcity for further deve- 
£ £ Jou —1.| espedo |287's08 | is0.e48 | 2014s | 4d0L | 86 | lo mir 9 A careful’ study of their past work 
9 | ’ , ? » | ’ Pp y 
— peeled = ica would inspire confidence and prove that a 
a ey: . aes offers a good field for the surplus money which is 





7 The percentage of trade with the different parts 
of the globe in 1900 and 1901 was as follows : 


1900, 1901. 
Asia 43.4 38.2 
Europe 30.8 34.9 
America ... aoe 23 3 24.3 
Other countrics ... 2.5 26 
100.0 100.0 


Our space will not allow us to give in detail all 
the figures for the various countries. We may 
note, however, that the imports from Great Britain 
were only of the value of 50,573,393 yen, ‘as com- 
pared with 71,638,219 yen, which, as we have ex- 
plained, was exceptional. The imports from our 
chief competitors—viz., the United States, Ger- 
many, and Belgium—als> decreased. 

The trade with Asiatic countries was very pro- 
sperous during the year, the principal items of the 
increased export to Chira are 2,900,000 yen in 
cotton thread, 200,000-yen in cotton cloth, 1,200,000 
yen in matches, 140,000 yen in tea, 2,000,000 yen 
in coal, &c. On the other hand, in the import 
trade from China we find a decrease of 5,600,000 
yen in the value of the raw cotton. With Korea, 
the export of cotton cloth and thread decreased 
on account of the bad harvest in that country, but 
by the increased export of rice and the increased im- 
port of aquatic products the total amount of trade 
still shows some increase. 

The import of petroleum from Russian Asia de- 
creased by 480,000 yen, .and the export of cotton 
cloth and rice to that country decreased also by 
280,000 yen, while cotton thread, tea, and coal were 
exported more than in the former year. For 
British India, the increase of import of cotton 
amounted to 2,250,000 yen, while the export of 
coal, matches, &c., to that country shows a con- 
siderable increase. The import of sugar from the 
Philippine Islands increased by 960,000 yen, coal 
found an increased export by 700,000 yen, cotton 
by 100,000 yen, and matches by 80,000 yen ; the 
exports of cotton thread, umbrellas, vegetable wax, 
&c , increased considerably in amount. A great 
future is expected of the trade of these islands, 
which are sure to exhibit greater activity under 
American guidance. 

Turning to European countries we find that the 
exports to Germany increased by over 870,000 yen 
in rice, by over 466,000 yen in camphor, by over 
300,000 yen in habutc, as well as smaller amounts 
in straw-plaits, porcelain, earthenware, vegetable 
wax, &c: The exports to Austria-Hungary increased 
by 590,000 yen in copper and 270,000 yen in rice ; 
those to England increased by 640,000 yen in rice, 
490,000 yen in copper, 520,000 yen in camphor, 
and 820,000 yen in habute ; those to Belgium by 
over 110,000 yen in copper and rice. The decrease 
in imports has been in manufactured goods, as iron 
and steel, cotton yarns, cotton cloths, woollens, &c. 

Most remarkable, however, is the increase of ex- 
ports to the United States of America, the in- 
crease being 40 per cent. over that of the previous 
year, and it was caused by the enormous demand 
for silk from that country. The amount of the in- 
crease was nearly 21,000,000 yen, and was made 
up by increased quantities of raw silk and manu- 
factured silk goods of various kinds, a fact: which, 
in itself, marks ‘the great prosperity of the United 
States during the year, as silk goods are, for the 
most part, luxuries. 

As our readers are chiefly interested in the iron 
and steel trade with Japan, we quote the annexed 
figures, showing the values of the imports in 
these departments during the past three years. 

The bulk of the material entering into the con- 
struction of men-of-war and merchant ships built 
in Japan still continues to be British. A large 
order was placed by the Yokoska Dock authorities 
with British manufacturers for galvanised steel of a 
special quality for building four torpedo-boats. 
At the Kure Dockyard some torpedo-boats are also 


being built; but as these craft are to be of the’ 





Locomotive Engines and Railway Carriages. 





























Value. 
Year. prone ae ia aba tae Reps aay 
United United 
| Kingdom. States. Germany. 
i, ogi ee | £ 
1899 .. 158,304 | 96,069 | 9,189 
1900 .. 155,698 | 48,987 | 9,888 
1901 .. 173,683 87,042 | 10,347 
Iron (Bar and Rod). 
| Value. 
Year. | An 
Kingdom. Belgium. Germany. — 
£ £ 8 oe 
1899 .. 79,758 159,730 20 014 2 80 
1900 .. 189.311 255,086 77,381 . | 5692 
1901 .. 67,992 141,305 132,475 | 8€81 
Rails 
Value. 

Year. i? ; SS. te E — 
mundes. | Povey | Belgium. Germany. 
bay “be Ea | feat £ ? 

1899 .. 17,629 23,429 | 2,465 297 
1900 .. 92,463 822,726 | 12,655 57,394 
1901 .. 36,195 101,861 5,526 20,882 
' 
Iron and Stel (other). 
Value. 

Year. j % 

mogeenl Belgium. | Germany. | — 

A as £ £ £ 
1889 .. | 491,381 68,692 | 20,814 16,177 
1900 .. +-| 773,018 110,376 | 60,328 15,601 
1901 .. 448,369 64,580 85,207 59,835 








Normand type, the material for their construction 
is coming principally from France. The moral is, 
that orders taken by British or other shipbuilders 
not only benefit at the time the country where the 
vessels were built, but also pave the way for the 
subsequent supply of material from the same country 
for similar boats which are constructed in Japan. 
This is a most important point, which ought not to 
be lost sight of by the British manufacturer. Ameri- 
can locomotives arenowcompeting directly with those 
from Britain, and the tendency of the Government 
Railway Department during the past year has been 
to specify for American makers only for material 
for bridgework where trussed bridges are concerned. 
The Japanese have within the last few years gone in 
extensively for bicycles. The Americans still con- 
tinue to obtain eae all the trade. There are 
few British machines to’be seen; in fact, the scarcit 
of them makesit difficultto get repairs done to Britis 
tyres. There are about four automobiles in Tokyo, 
all of American make. It is doubtful if there will 
ever be much of a demand for these machines in 
Japan. 

After reviewing the various departments of trade 
in Japan, the Foreign Office report concluded that 
‘* Scarcity of capital available in Japan for Govern- 
ment and private enterprises was, perhaps, realised 
more clearly in 1901 than ever before. ‘The people 
were compelled to follow the example of the 
Government and postpone as far as possible new 
undertakings. The thought in the minds of many 
of the people prior to the revision of the treaties, 
that foreign money and enterprise were merely 
awaiting the opening of the country and would 
then invade Japan in a manner that might even be 
prejudicial to the national interests, is now recog- 
nised to have been an idle fancy. The question 
now is how to tempt the investment of such capital 


“| loans. 





on terms that appear satisfactory to the Japanese 
would be borrowers themselves. Further efforts 


always seeking investment. 





CONVERSAZIONE AT UNIVERSITY 
COLLEGE. 

In view of the important changes shortly to be 
effected in ‘the constitution of University College, 
by which it becomes a constituent of the University 
of London, special interest attached to the corversa- 
zione held there on Thursday evening, the 19th inst., 
under the presidency of Professor Carey Foster. The 
gathering was a;jrcat success, and the numerous 
guests found that every taste had been provided 
for in drawing up the programme for the evening. 
We, of course, are more especially interested in the 
exhibits having relation to applied science. 

The mechanical and electrical engineering labora- 
tories at University College have a deservedly high 
reputation. We believe we are correct in stating that 
the first testing machine used for the instruction 
of students was that erected at University College 
during Professor Kennedy’s tenure of the chair 
of Engineering. At present the engineering 
department is under the direction of Pro- 
fessor J. D. Cormack. The laboratories and 
workshops were thrown open to the visitors, 
their eBay Fe go being supplemented by 

Thus Messrs. Merryweather and Sons had 
on view one of the portable petrol fire-pumps de- 
scribed in our issue of the 13th inst.; the Stirling 
Boiler Company, Limited, lent a model, show- 


~| ing clearly the capital circulation obtained in their 


type of water-tube boiler ; whilst Mr. E. M. Eden 
showed a number of his neat and effective steam- 
traps at work, as well as a collection of the separate 
constituents of which they are built. Mr. Eden, 
who is one of Professor Cormack’s assistants, 
also exhibited a small four-cylinder high-speed 
steam engine for motor-car work, which is, we 
believe, to be tested in the laboratory. Other 
plant also undergoing the ordinary laboratory 
tests, and on view at the conversazione, com- 
prised a quadruple-expansion launch engine lent 
by Messrs. Simpson, Strickland, and Co., and a 
Burnham steam pump. The regular plant pro- 
vided in the laboratory comprises a great variety 
of testing machines. First among these should be 
mentioned the Greenwood and Batley machine, 
which was, as stated above, erected by Professor 
Kennedy, and was later on supplemented by a 
couple of small machines, built in the labora- 
tory, for bending and torsion tests. More ambi- 
tious work has since béen accomplished by the 
students and laboratory mechanics, and we were 
shown by Professor Cormack a 70-ton Chadwick 
machine for compression and bending tests, just 
completed, which does the greatest credit to 
all concerned. The main laboratory engine, which 
is fully equipped for research work, was in motion 
during the evening, diagrams being taken for the 
edification of visitors. A good word should be 
said for the students’ drawings, which, taken as a 
whole, were finished in a much more workmanlike 
manner than is at all usual in college drawing- 
offices, where the hair-line style of work is gene- 
rally most in favour, in spite of its unsuitability for 
blue-printing. Students, moreover, are generally 
slovenly in the matter of figuring and _ letter- 
ing, but one or two of the drawings shown gave 
evidence of some care. In this regard Professor 
Cormack has adopted the plan of setting first- 
year students to trace some of the best of the 
drawings executed in — session. This plan, 
which, of course, is identical with that followed 
with youngsters in an ordinary drawing-office, gives 
the novice some idea as to how a drawing should be 
finished. 

In the electrical laboratory, Professor Fleming 
showed his carefully thought-out arrangements for 
training his students in the art of measurement, 
which is sometimes said to constitute four-fifths of 
physical science. The plant used comprises all the 
ordinary equipment of an électric light station, 
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though naturally some of it is on rather a small scale. 
In the dynamo-room are alternators, both single and 
multiphase, as well as continuous-current generators. 
In the case of the alternators, arrangements are pro- 
vided for working them in parallel, so that, on enter- 
ing, later on in his career, a large station, a student 

knows something as to getting two ma- 
chines into step before paralleling them. During 
the past term a couple of small transformers 
were built by the class complete from the 
stampings. ese are arranged to give, by suit- 
ably coupling them up, a three-phase current 
from a two-phase supply. During the even- 
ing Professor Fleming gave demonstrations in 
two forms of wireless telegraphy. In the one 


case, Mr. Marconi’s work, towards which Professor | i 


Fleming has made many important contributions, 
was dealt with ; whilst in the other the signals were 
conveyed along the beam of light projected from an 
arc lamp. The receiver consisted of an induction 
coil, provided with two alternative paths for the 
spark. One of these spark-gap3 was in the path 
of the beam of electric light, and under equal con- 
ditions this spark-gap offered rather more resistance 
than the other, which was shielded from the light. 
As is well known, however, violet light tends to 
errgrea the discharge of electrified bodies. The 
ight from the arc is peculiarly rich in such rays, 
and hence, when this light falls on the spark-gap 
first mentioned, its resistance is reduced below that 
of its fellow, and the spark selects it for its passage. 
By putting a plate of mica in the path of the beam, 
this radiation is largely shut off, and the spark then 
passes across the unilluminated gap. In doing so it 
is caused to operate a relay, which in its turn 
works an ordinary Morse recorder. 

There were no chemical exhibits in the strict 
sense of the word, and two of the apparatus shown 
in the Chemical Department have already been 
mentioned in our notice of the Royal Society’s Soirée 
of last week.* The streamers of Professor Ramsay’s 
imitation aurora borealis were not sufficiently strik- 
ing to impress the ordinary visitor ; but they were 
distinct enough, and the green and yellow lines in 
the spectrum, which are characteristic of the krypton 
spectrum, could be clearly discerned. The paralel- 
lelity of the two phenomena is not obvious, and 
probably not suggested ; for it would be difficult te 
imagine so strong and concentrated a magnetic 
field in our atmosphere as the field acting upon the 
electrodeless discharge of the experiment. But the 
identification of the krypton lines is in itself quite 
interesting enough, considering the very small per- 
centage of this gas in our atmosphere. 

Dr. Morris Travers had his Hampson apparatus 
for liquefying hydrogen at work, though he con- 
tented himself with preparing liquid nitrous oxide. 
The snowy carbonic acid, used for starting the 
cooling, had an unmistakably fusty smell, which is 
not surprising, however, when one remembers that 
the acid comes from the fermentation vats of 
breweries, and is, when solid, in a very highly 
concentrated state. Messrs. F. G. Donnan, Ph.D., 
and H. Bassett, B.Sc., had arranged several U- 
tubes to illustrate the migration of the ions and 
the advance of the boundaries in coloured solu- 
tions. A U-tube is filled with strong hydrochloric 
acid ; some concentrated cobalt chloride is then 
carefully introduced into the lower part of the U, 
where it mixes with theacid. For some time the 
boundary between the blue salt and acid below and 
the colourless acid above will remain quite sharp ; 
diffusion will, of course, set in gradually. When 
the current is turned on, the boundary advances on 
the one side and recedes on the other. Whether 
the advance will be towards the anode or towards 
the kathode, depends upon the nature of the 
coloured ions, and these are points which the old 
chemistry could not explain. Cobalt chloride in 
strong hydrochloric acid, for instance, travels 
against the current towards the anode—that is to 
say, the coloured ions wander in that direction ; 
whilst the same salt, when dissolved in water and 
kept under diluted hydrochloric acid, travels with 
the current. There must be different ions in the 
two cases. Similar experiments were shown with 
solutions of ammoniacal copper sulphate, of iron 
chloride, &c. 

Mr. Filon explained the diffraction and inter- 
ference of water waves in a very instructive and 
simple manner. A shallow trough of water with a 
glass bottom is illuminated from below, and the 
light reflected on to a screen, on which can be 





* See page 820 ante, 





watched the ripples produced by moving a bar of 
wood in the water. Ifthe trough has the same depth 
all through, the waves advance in straight.lines. If 
a piece of glass is a in the water, so that the central 
part of the trough is shallower than the other, the 
waves are kept back in the shallower water and 
become curved. If a glass lens is placed in the 
trough, something like a focussing of the waves can 
be noticed. A piece of wood, orarule, with a sharp 
edge, produces distinct diffraction phenomena, and 
a short length of any obstacle, glass or wood, causes 
interference of the two waves passing round the 
two edges. 

The Rosenhain calorimeter and the Whipple 
ap see indicator have already been described 
in these columns ; they were exhibited, with other 
instruments and apparatus, lent by Messrs. Nalder 
Brothers, or belonging to the college, in the Carey 
Foster Laboratory. In the lower laboratory of the 
Physical Department, Professor Trouton, F.R.S., 
Professor Callendar’s successor in the Chair of 
Physics, had put up several apparatus, mostly of 
his own. His new form of recording hygrometer is 
exceedingly simple. A kind of wire cage, on which 
several pieces of flannel are suspended, is fixed to 
the one arm of a balance which works a recording 
ee. When the air is damp, the flannels become 

eavy and pull the beam down. An electrical 
method of observing with the dew point hygro- 
meter was also shown. 

De. Trouton’s apparatus for generating thermo- 
currents in a single conductor is not new, but it 
works with a surprising promptitude. A number 
of iron wires are strung on a frame so as to form a 
ring ; under the ring are several Bunsen burners. 
When the ring, or the system of burners, is shifted 
so that the hot parts travel round in one direction, 
a galvanometer in circuit with the iron wire is de- 
flected in the one sense ; when in the other direc- 
tion, in the opposite sense. The effect depends 
upon the recalescence of the iron. 

The intermittent rise of liquid accompanying the 
working of a Caldwell electrolytic interrupter was 
also demonstrated. A glass basin contains diluted 
sulphuric acid ; ia it stands a glass tube, closed 
below but for a small perforation. The electrodes, 
a strip of lead foil in the tube, and two strips 
dipping into the basin, are connected with an 
induction apparatus. Gas bubbles will be gene- 
rated at the small aperture, and rise in the tube, 
and the liquid will rise too. 

The model illustrating a plan for steering a tor- 
pedo by what was very inappropriately called ‘‘ wire- 
less telegraphy ” in the programme—which did not 
give any further information, by the way—con- 
cerned an invention of the late Professor G. F. 
Fitzgerald, and his then assistant, Professor Trou- 
ton. The apparatus is interesting, though it has not 
found practical application. On shore, or on board 
ship, are an oscillator sending out Hertzian waves, 
a key, and a clock ; on the torpedo another clock, 
a coherer, various relays, and a battery. The idea 
is that the officer can follow the movement of his 
torpedo with the eyes, and send it to the right or 
left at his will. Under the influence of the electric 
waves, the coherer becomes a sufficiently good con- 
ductor to close the circuit of part of the torpedo 
battery ; the coherer is automatically tapped. The 
two clocks, which turn each a commutator, have to 
run in synchronism ; this is a delicate point, but 
any deviation would become noticeable and could be 
corrected. The relays close the steering batteries 
and throw the torpedo helm over, in accordance 
with the movements of the right or left-hand key. 
The change of direction to the right or left is 
brought about by different sets of signals, somewhat 
in the way of Hughes’ apparatus, which this part of 
the instrument recalls. 

Some of the botanical exhibits, sections of 
nodules from coal measures, and impressions and 
casts of coal measure plants, the colour photographs 
taken by the Joly process, the demonstrations of 
colour photography by Messrs. Sanger, Shepherd, 
and Co., and other objects, were interesting to 
engineers. Professor Flinders Petrie’s models of 
two Egyptian graves, dating from about 4700 B.c., 
we ag wnd walled pits about 4 ft. deep, covered over 
with brushwood, and buried under the ruins of the 
city of Abydos, attracted universal attention. The 
a pag contents, two fairly complete skeletons, 
and a large number of peculiarly slender vases and 
other vessels, were exhibited. There was little 
time to examine the beautiful collection of thirty- 
six brass rubbings, from the fourteenth century, 
when the art was most flourishing, exhibited by 





Mrs. Flinders Petrie in the same room, the 


general library of the College. The crush was 
great until the four thousand guests had dispersed 
through the tastefully-decorated halls. Two lec- 
tures were given: Professor Fleming discoursed 
on Mr. Marconi’s recent achievements, and Pro- 
fessor E. J. Garwood took his audience to Sikkim 
and the majestic Himalayas, almost up to the Kang- 
chenjunga, which he had attempted to ascend—a 
delightful discourse, but far too short, unfortunately. 








NOTES. 
Raitway CoNnsTRUCTION IN CHINA. 

For some time past little definite information has 
been obtainable as to the progress of railway con- 
struction in China. On referring to the Report of 
Trade in China for 1901, which has recently been 
issued, we find the following, concerning the 
present condition of railways in China: The Shan- 
tung Railway had 160 kilometres completed at the 
end of the year, and trains were running between 
Tsingtao and Tso. shan. It is expected shortly to 
reach the Ma-osu coal mines, and should be com- 
pleted as far as Chi-wan-fu, the capital of the pro- 
vince, in three years. The Imperial Railways of 
North China, between Peking and Tientsin and 
Newchwang, with extensions to Chinwangtao, and 
from Feng-t‘ai to the Lu-Han Railway, and exten- 
sions to T‘ungchou and Hsin-min-t‘un, have 901 
kilometres completed. The short line between 
Shanghai and Woosung (18 kilometres) is said to be 
paying its way now, but nothing has been done by 
way of commencing the P ow miter railway from 
Shanghai to Soochow, Ningpo, &c., and it is 
understood that there is some difficulty in raising 
the necessary capital, owing to the terms of the con- 
cession not beingconsidered satisfactory by investors. 
The great trunk line from Peking to Hankow makes 
steady progress, and its influence on trade should 
be felt immediately. — year the section 
between Lu-kou-ch-‘iao and Paoting-fu, destroyed 
by Boxers, was rebuilt, and the line has been 
carried down to Cheng-ting-fu, distant from Peking 
262 kilometres. In the present year .it is hoped 
to complete the line as far south as Shunte-fu, a 
further distance of 125 kilometres. In the south 
at the end of the year 175 kilometres northwards 
from Hankow were completed. By the end of this 
year it is hoped that the track will be laid for 
another 100 kilometres north of Hsin-yang. It 
is intended to commence work shortly on the line 
from Wuchang to Canton. Experience has already 
shown that railways in China are eagerly availed 
of, and that business increases wherever they are 
built. 


Hicu-Tension Tests ror Cutna Insunators. 


In order to be able to guarantee the reliability of 
their china insulators, and not to be exposed to the 
annoyance of having a whole consignment ques- 
tioned on account of a few imperfect articles, the 
Porcellanfabrik Hermsdorf- Klosterlausnitz, in 
Thuringia, some time ago asked the Elektricitits 
Actien-Gesellschaft, formerly Schuckert and Co., to 
furnish them with a high-tension testing station. 
The installation was described by G. Ritter, the elec- 
trician of the china works, in the Hlektrotechnische 
Zeitschrift of May 29, 1902. An alternator, driven 
asa rule by a belt, yields currents of 71 amperes at 
78 volts and 100 periods. Currents of several 
kilowatts are required for such tests. The dynamo 
can also run as a rotary converter, and is for this 
pur fitted with a direct-current collector. 
The alternating currents pass through aerial 
wires to the testing-house, which consists of 
three rooms, the central one containing two trans- 
formers, which raise the tension to 50,000 volts, 
and, when in series, to 100,000 volts. Lamps 
joined to the earth connections of the primary 
give warning of a fault; a red lamp burns 
normally whenever the test rheostats are under 
current. When an insulator fails under test, the 
primary current is automatically interrupted. The 
insulators are placed in a shallow iron basin which 
is very carefully insulated. Into this sink fits a 
varnished lid of wood, with apertures to receive 
the bells to be tested. When they are put in 
position the sink is filled with water, and water is 
further poured, to the same level, into the cavities 
of the bell insulators. From pipes over the sink 
are suspended wire hooks and little chains, a chain 
dangling over each bell receptacle ; these chains 
and the sink form the poles. When the chains 
have been lewered into the insulators, and the 














JUNE 27, 1902.] 


ENGINEERING. 





853 





attendant has retired behind a sliding rail, current 
is turned on. If the china insulator breaks down 
completely, the secondary and also the primary 
currents will rise rapidly, whilst the primary 
tension will not change much. If the failure is not 
complete, both current and tension will rise simul- 
taneously, until the china is once more perfo- 
rated ; this play may .re-occur ten times and 
more. The attendant soon learns to know which 
insulator has failed, and he at once notes down 
the number and letter of the respective aperture ; 
the insulator is removed after cutting out the whole 
apparatus. One of the sinks is fitted for rain tests. 
For this purpose the insulators are not placed in 
the lid of wood, but fixed on iron bolts; the rain 
descends from perforated pipes above. Bolts are 
also used when tests are oe conducted concerning 
discharges across the edges of insulators, copper 
wires being then placed on the strictures. hen 
the maximum tension of 100,000 volts is being 
applied, a bell rings incessantly to keep all acci- 
dental visitors at a safe distance. This is a very 
interesting installation, particularly because the 
behaviour of china under high-tension currents 
offers still some peculiarities. 


Tue Triats or H.M.S. ‘‘ Drake,” AND 
PropetLer EFFICIENCY. 


The new armoured cruiser Drake has just com- 
pleted her contract steam trials, and in reviewing 
the results chief interest attaches to the alterations 
made in connection with the propellers to deter- 
mine the efficiency as compared with those on the 
sister ships Good Hope* and Leviathan.+ All three 
ships are alike in their model ; their machinery is 
of the same dimensions, differing only in detail. 
The propellers are of the same diameter—19 ft. 2 in. 
—and the form of blades is the same; but the 
pitch can be varied, and the Admiralty decided to 
try successive ships with the screw blades set 
at a different pitch in each vessel. Thus there is 
being obtained a series of results with full-size 
vessels on a problem in propulsion about which 
relatively little is known, although it is of first- 
class importance. The Good Hope went through 
her trials with her propellers set at a mean pitch 
of 22 ft. 94 in. The Leviathan was tried with her 
screws at 23 ft. 94 in., and the Drake had them 
altered to a maximum possible, with the dimen- 
sions adopted, to 24ft.6in. The King Alfred, which 
belongs to the same class, will shortly go upon her 
trials, and it is probable that she will have new pro- 
pellers made so as still further to increase the pitch. 
‘The results obtained are of great importance. The 
increased pitch, it is considered, improved the speed, 
for at full power the Good Hope steamed 23.05 
knots, the Leviathan 23.25 knots, and although the 
Drake only made 23.05 knots, the steering was not 
quite satisfactory, the ship yawing badly. ‘The loss 
in slip at full speed was less, being for the Good Hope 
18.5, for the Leviathan 18.5, and for the Drake 18 


Mean Results of Speed Trials of H.M.SS. ‘* Drake,” 
** Leviathan,” and ** Good Hope.” 


























Revolu- | Indicated Speed in Percentage | Coal Con- 
tions. | Horse Power | Knote. cf Shp. tumption. 
cata | re actall eth ISS Rid AI) PR 
ai hg 2? 
HAM.S. ‘' Drake. Ib, per LH.P. 

72.3 6,937 15.43 11.8 1.72 
105.9 | 23,103 | 22.08 13.9 1.78 
116 40,557 23.05 18 1.83 

M.S, ** Leviathan.” 

71.2 6,481 15.238 8.5 | 1.76 
107.6 | 22,400 | 21.96 12.8 | 1.75 
122.1 | 31,592 23.25 18:7 1.94 

H.M.LS. ‘*Good Hope.” 

77.5 | 7,953 15.91 8.4 | 1.87 
109.1 | 22,467 22.10 9.6 | 1.83 
126.2 | 31,038 23.05 18.5 | 1.92 








per cent. A further advantage is in the reduction of 
revolutions for a given speed of ship. Thus the 
Good Hope’s engines had to run 126.2 revolutions, 
the Leviathan 122.1, and the Drake only 116 revo- 
lutions. A reduction of 80 ft. per minute in the 
piston speed of such high-power engines is a great 
relief to bearing surfaces ; and, other things being 
equal, there is here a justification for increasing the 
pitch. The same point applies to the results at 
three-fourths power; but here the slip has in- 
creased with the increase of the pitch. ‘The Good 
Hope had only 9.6 per cent. slip, the Leviathan 
12.8 per cent., and now the Drake’s slip increases to 





* See pages 286 and 322 ante. 
+ Sce page 687 ante. 


13.9 per cent. ; but engineers do not require to be re- 


minded that such an advance in slip does not neces- 
sarily mean less efficiency, as the question of fric- 
tional loss is a factor of importance. This increase 
in slip applies also to the low-power trials. The 
results are given in tabular form for all three ships 
in the Table in the preceding column. In each 
case the four low-power speed runs were made 
over the measured mile at Stokes Bay at the top of 
the tide ; and the higher speed trials over the long 
deep-sea course between Rame Head and Dod- 
man Point. The coal-consumption results were 
obtained on the extended trial, which was of 30 
hours’ duration at one-fifth and three-fourths of the 
ower, and of 8 hours’ length at full power. The 
rake, which is 14,100 tons displacement, was built 
at Pembroke Dockyard, and engined by Messrs. 
Humphrys, Tennant, and Co., London. 








INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed in the 
Board of Trade returns published by the Labour De- 
partment, shows very little change as compared with 
the previous month. The employment chart indicates 
a slightly upward tendency in the number of unem- 

loyed. It has not yet reached, in any month, the 
ower level of last year, but the line has nearly reached 
the lowest level of the mean average of the previous 
ten years, 1892-1901, inclusive. ‘he total returns 
upon which the proportions are based were 2347 ; of 
these, 1185 were from employers, 581 from trade 
unions, and 581 from other sources. Generally, it is 
said that there has been an improvement in the textile 
and 2 gets industries, but a decline in the engineer- 
ing and shipbuilding industries, as compared with a 
year ago. Decreases in wages, affecting 250,000 
miners, were reported in the month. 

In the 224 trade unions specially reporting, there 
was an aggregate membership of 549,023; of those, 
21,926, or 4 per cent., were reported to be unemployed, 
as compared with 3.9 per cent. in the previous month, 
and 3.6 per cent. a year ago in fewer unions, with 4563 
fewer members. The mean percentage of unemployed 
members in the same month for ten years past was 4.1 
per cent., so that it is less than the average. 





Employment in the coal-mining industry continued 
good throughout the month. At collieries at which 
489,636 workpeople were employed the pits worked 
on an average 4.89 days per week, as compared with 
4.90 days in the previous month, and 5.23 days in the 
same, month a “a ago. But the number employed 
was 0.9, or nearly 1 per cent , more than a year ago. 

In the ironstone industry employment continues 
good, and is better than it was a year ago. In the 125 
mines and open works reported upon, 15,384 work- 
people were employed. The average time worked in 
the month was 5.72 days per week, as compared with 
5.67 in the previous month, and 5.65 days a year ago. 
But the number employed was slightly less. 





In the pig-iron industry there has been a further 
slight improvement as compared with a month ago, 
and trade is better than a yearago. Returns relating to 
115 ironmasters show that 321 furnaces were in blast, 
employing 22,200 workpeople, as compared with 319 
in the previous month, and 303 furnaces in the same 
month a year ago. 

In the iron and steel trace :mployment shows a slight 
decline, both as compared with a month ago and 
a year ago. At 202 works, covered by the returns, 
76,948 workpeople were employed ; the total volume 
of employment, taking into account both the number 
employed and the number of shifts worked, shows a 
decline of 2,6 per cent., as compared with the month 
previous, and of 1.7 per cent. compared with a year 
ago. 

aploynent in the tinplate trade continues good, 
and is better than it was a month ago. As compared 
with a year ago there is great improvement. The 
number of mills at work was 409, including those en- 
gaged in the manufacture of black plates, compared 
with 405 a month ago, and 347 a year ago. 
number employed is estimated to be 20,400. 


In the engineering and metal groups of trades there 
has been but little change as compared with a month 
ago, but trade is worse than it was a year ago. The 
proportion of trade union members unemployed was 
4.7 per cent., as compared with 4.8 per cent. in the 
previous month, and 3.4 per cent. in the same month 
a year ago. A large proportion of these is in the textile- 
machine- making industry. 

In the shipbuilding group of trades employment 
has continued to fall off ; it is much worse than a year 
ago. The proportion of unemployed trade union 
members was 5.7 per cent., as compared with 4.7 per 
vent, in the month previous, and 2.3 per cent. in the 
same month a year ago. 

Employment in the building trades has improved 








as compared with the previous month, but it is not 





The total | q' 


quite so as it was ayear ago. The proportion 
of unemployed union carpenters was 2.5 per cent. ; in 
the previous month, 3 per cent.; a year ago, 2 9 per 
cent. Plumbers, 6 per cent.; in the previous month, 
5.6 per cent. ; a year ago, 5.4 per cent. In the fur- 
nishing trades employment continues good. The pro- 
portion of union members unemployed was 1.9 per 
cent. ; in the previous month, 1.7 per cent. ; a year 
ago, 2.2 per cent. 


bo Are in the printing and bookbinding trades 
shows a further decline, but is a little better than a 
— ago. The proportion of unemployed union mem- 
rs was 4.7 pez cent ; in the previous month, 4.1 per 
cent.; a year ago, 5.2 percent. In the paper trades 
also there was a slight decline, but employment is 
better than a year ago. The proportions of unem- 
ployed were 2.4 per cent.;.a morith ago, 2 per cent.; 
a _ ago, 3.2 per cent. 
mployment in the boot and shoe trades again 
shows a decline, and is dull generally. In the other 
leather trades it has been fairly good, but not so good 
as a year ago. The proportion out of work was 2.5 
per cent. ; a month ago, 27 per cent. ; a year ago; 1.5 
per cent. 

Employment in the glass trades has again fallen 
off, but it is slightly better than’ a year ago. Coach- 
builders have been busy as a rule, but not quite so 
busy as a year ago. 





In the cotton-spinning branch employment has 
slightly improved generally, but in the Oldham dis- 
trict it is still slack. In the weaving branches also 
there is some improvement; and trade is reported to 
be fairly good. In mills and factories employing about 
89,000 females, 83 per cent. in spinning mills were on 
full time, as compared with 80 per cent. last month, 
and 75 per cent. a year ago. In the weaving branches 
the percentages were 86 per cent., 84 per cent., and 
62 per cent. respectively. In the hosiery trades and 
the woollen and worsted trades, employment bas im- 
proved and is good. 

Dock and riverside labour in London has improved, 
as compared with a month ago, but is not so good as 
a year ago. 





There were 23 fresh labour disputes in the month, 
involving 7385 workpeople—6623 directly and 762 in- 
directly. In the previous month there were 32 dis- 

utes, involving 3685 workers; in the same month 
ast year there were 64 disputes, involving 8039 work - 

ople. Of the total disputes nine were in the mining 
industries, seven in the building trades, three in the 
engineering, metal, and shipbuilding groups, and two 
each in the textile and transport trades. Ino all, 21 
old and new disputes were settled, affecting 11,818 

ersons ; of those 10 were in favour of the employers, 
ive in favour of the work people, and six were com- 
promised by the parties concerned. 

Changes in the rates of wages affected 259,442 work- 
people ; the net effect was a decrease in wages of 84d. 

r head per week. Of the total number 256,795 suf- 

ered decreases; and only 2547 received increases, The 
changes in the previous month affected 12,947 persons, 
the net result averaging an increase of 44d. weekly per 
head. Inthe same month last year 375,756 workers 
suffered decreases averaging ls, 5d. per week per head. 
The principal decreases were in the coal trade—in 
Durham, South Wales, and Monmouthshire—-242,500 
persons keing involved. Changes affecting 107,500 
persons wire effected by a Cunciliation Board ; 136,810 
by sliding scales, and one by arbitration. Only ia two 
instances was there a stoppage of work by disputes. 


The Amalgamated Engineers’ Journal states that 
there is little change in the state of trade; although 
the number on donation benefit has increased, it is 
mainly due to a strike in Dublin for increased wages. 
The total membership was 92,966 at the date of the 
report, an increase of 346 in the month. The number 
on donation benefit was 3563—increase, 159; on sick 
benefit, 2116—decrease, 27; on superannuation benefit, 
4102—increase, 14; The members are asked to vote 
upon the proposal for another levy for the Penrhyn 
en. The society has already given them in 
grants 1610/.; they are now asked for a 3d, levy, to 
continue a weekly grant to the men who are out, 
The question of a one-break system is still a subject 
of negotiation ; in consequence of the strike against 
it at Leeds, the Employers’ ingen atts a pledge 
not to extend the system pending further discussion 
at an executive erence. The report says: “‘ The 
pledge given is being loyally observed by the em- 

loyers.” Nominations for candidatures at the next 
arliamentary election are to be sent in, out of whom 
five are to be selected to contest seats—that is, of 
course, if constituencies can be found to accept them. 
The members are asked to vote ld. levy in support 
of the Ruskin Hall. The levies for the present 
quarter have been three—le. for the superannuation 
fund, 6d. for federation fees, and 6d. for the bene- 
volent fund. Arrangements are being made for the 
visit of engineers to the Diieseldorf Exhibition, which 
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is, it. is said, of special interest to engineers. The 
journal contains an article on ‘‘ Trade Unionism and 
Law,” having reference to recent cases, and the action 
tak n, or suggested to be taken, in consequence of 
these decisions. 





The report of the Boilermakers and Iron Ship 
Builders indicates the falling-off in trade by the in- 
crease of members on the funds. The total number 
in receipt of the several benefits was 5523, as com- 
pared with 4867 last month. The number of unem- 

loyed under three heads was 3018, as compared with 

91 last month. On sick benefit, 1709—increase, 4 ; 
on superannuation benefit, 796—increase, 27; out of 
work, increase 627. After a long flush of trade, when 
men could put in as much time as they pleased, when 
the only complaint of the employers was loss of time, 
the malingerers must feel mortified that their easy 
mode of life has come to an end4. for if such men do 
not like work, they love to have the wages to spend, 
which, after all, is a spur to industry. The report 
states that the outlook is grave, and it urges the men 
to seize every opportunity of work which is offered. 
At Belfast some men were required at the date of the 
report ; doubtless all vacaucies are now filled. A 
dispute is on with a firm at Middlesbrough, but nego- 
tiations are being carried on in favour of a settlement. 
The cost of benefits and management in the month 
amounted to 10,133/. 3s, 1d., or a weekly expenditure 
of 2026/. 12s. 7d.—a weekly increase of 185/. 6s. 8d. 
over the previous month The -union has nominated 
three members as candidates for Parliament—Mr. R. 
Knight, J.P., the late general secretary ; Mr. D. C. 
Cummings, the present general secretary; and one 
other declined the nomination—Mr. Knight did so on 
the ground of age, Mr. Cummings because of his 
secretarial duties. The men are to be paid 3251. or 
350/. a year. The members have now to vote upon the 
names. and the salaries before any official steps can be 
taken. The idea of se2tional representation seems to 
have taken hold of unioniste—miners, shoemakera, 
carpenters, &c. 


The position of the iron and steel trade: in the 
Wolverhampton district has not undergone any mate- 
rial change; but prices have hardened in respect of 
some men ~ of iron, and are firm in all. branches. 
Marked bars have been in good request at full rates, 
but common unmarked bars have only been in mode- 
rate sale. Black sheets have receded in price, the 
demand having lessened. Gas strip has been in good 
request for the Coronation festivities. Hoop iron has 
been in fairly good demand, and corrugated galvanised 


sheets retain their position. Steel has been in more 


active request, some good bookings being reportei. 
Generally, the steel-smelters in South Staffordshire 
have continued busy ; the steel rolling mills have been 
working full time. In Shropshire the iron trade has been 
somewhat unsettled, several mills only working short 
time. Employment is reported to be only moderate 
with aed and general engineers and moulders ; 
good with boilermakere, bridge and girder construc- 
tion, tank and gash Ider erectore, and with cycle and 
motormakers. Employment is better with the malleable 
iron workers at Walsall ; also with the engineering and 
allied trades at Coalbrookdale. At Madeley there 
has been a slight decline. In the hardware in- 
dustries there have been variations in activity. In 
fifteen branches employment is reported to be good ; 
in eleven industries fair; moderate in ten branches; 
quiet in eight, including two at Wednesbury ; in six 
trade has aod slack. In the tinplate trade employ- 
ment was moderate at Lye; quiet at Bilston and 
Wolverhampton. At Dudley, vice-makers continue 
slack, but the anvil trade has slightly improved. On 
the whole the position is altogether favourable, and 
the prospects are fairly food, When the festivities 
are over there will probably be a revival of trade in 
the district. 





The Birmingham iron market towards the close of 
last week was well attended, and business was far 
more brisk than it had been for some weeks past. 
The only check the manufacturers of finished iron 
complained of was the dearness of pigiron. So firm 
were the leading firms in their quotations that they 
refused orders for advanced deliveries at the then 
present rates. No changes were made in the finished 
iron sections, but on all sides it was considered that 
the prospects of trade were brighter. Makers of best 
bars, it is reported, had an abundance of orders on 
their books, and makers of common bar-iron were 
doing an augmented business at enhanced quotations. 
Sheets were in good request, and gas-strip was still 
in good demand at higher rates. The general con- 
dition of trade in the Birmingham district has im- 

roved a little, and cannot be regarded as bad. In 
ai ae of trade unions with 18,646 members—564, 
or 3 per cent., were unemployed, as compared with 3.2 
per cent. in the month previous. In the engineerin 
and allied trades, electrical engineers, smiths, an 
strikers report trade as good ; other sections of engi- 
neers, toolmakers, and ironfounders, as moderate ; 





pattern-makers as quiet. Boilermakers continue well 
employed. The cycle trade is . to be good, 
the motor industry as quiet. In all sections at 
Coventry, West Bromwich, and Redditch employ- 
ment was good. In the brass and copper trades em- 
ployment was moderate ; in the metal and tube trades 
it was good; fender and fire-brass makers are quiet. 
In fourteen other iron, steel, and metal-usiog trades 
employment was good; in eight moderate; in the 
costlier metals trade was good on Coronation work ; 
quiet with the other sections. The hardware indus- 
tries in the outlying districts have been fairly well 
employed on the whole, some busier than others. 





The position of the engineering and allied trades 
throughout Lancashire is without material chavge, 
The electrical engioeering branches and locomotive 
builders are still well employed, and there would 
seem to be no lack of new orders if the contract- 
ing firms can definitely promise delivery to suit the 
customer. In some sections of machine-tool-making 
a good deal of work is still on hand, and boiler- 
makers are busy as a general rule, but less pressed 
than they were. The local branch secretaries of 
the union report trade as moderate in the Man- 
chester and Salford district and in some of the 
adiacent districts, but slack at Liverpool and Birken- 
head. The Engineers’ Society report trade as 
in 14 branches, in 12 as moderate. In the Man- 
chester and Salford district the condition of trade is 
not very encouraging. In branches of trade unions 
with 25,152 members, 1487, or 5.9 per cent., were un- 
employed, as compared with 5.6 per cent. in the pre- 
vious month. Ia the engineering trades six of the 
leading branches report trade as moderate, two as 
slack, one as quiet, and one as improving, In the 
Liverpool and Birkenhead districts trade is raid to be 
dull. In the Oldham district there is improvement ; 
most sections report trade as good, fair, or moderate. 
In the Bolton district employment is good to mode- 
rate. In the Blackburn and Burnley districts trade 
generally was fair to moderate, except in the textile- 


machine-making rections. These local reports indi- |}, 


cats quietude or slackness in many of the chief 
branches of the engineering and allied trades in 
Lancashire, but in some an improvement is manifest, 
if not as yet very pronounced. In the iron and steel 
industries business has continued dull, but there seems 
to bea feeling of hopeful expectation of a turn for the 
better at an early date. 





The award of Lord James of Hereford was in favour 
of the p-oposed reduction in the wages of the miners 
of 10 per cent. in the federation area, as was to have 
been expected. As a matter of fact the miners’ repre- 
sentatives saw that it was inevitable, and they only 
held out at the recent conference to satisfy the men in 
various districts. Mr. Ben. Pickard, P., had to 
announce the reduction at the Yorkshire miners’ 
anoual demonstration. It was not a pleasant announce- 
ment to make at such a time, and there were some 
cries of disapproval, for workmen do not like reduc- 
tions in wages any more than employers like dwindlin 
profits. But fluctuations in trade are inevitable, and 
employers and workmen alike have to bow to the stern 
necessities of the case. The fact, however, remains, 
that the rates of wages are still at a higher level 
than they have been at any time during the last 
thirty years, except during the time anterior to this 
reduction. 





Trade union law is becoming more and more involved. 
The decision in the Chancery Court by Mr. Justice 
Joyce seems a little strange, and not quite consistent 
with what is known as the Taff Vale case. It is, 
indeed, in connection with that very case that the 
injunction has been granted. Mr. Holmes, the 
organising secretary for the South Wales district, is 
one of the defendants in the case, being one of the 
ang sued as an officer and agent of the union. The 
atter is being sued for damages, Holmes and Bell 
being the parties named in the suit. Now Mr. Justice 
Joyce, in effect, disentitles Holmes to any participa- 
tion in the funds of-the union for his defence. The 
union, if so decided, will bear the cost of damages 
caused by Holmes and another, and yet the union is 
not to bear the cost of the defence by Holmes. It 
will, however, be called upon to pay costs of the 
action if the railway company wins, in which Holmes 
is one of the principal defendants. It is a strange 
= almost, one would think, unique in English 
aw. 








LAUNCHES AND TRIAL TRIPS. 

Tue tug Sandon, 92 ft. by 20 ft. by 12 ft., the first of 
two new additions to the fleet of the Alexandra Towing 
Company, Limited, of Liverpool, builb by Messrs. Jobn 
Cran and Co., engineers and shipbuilders, Leith, ran her 
trial on the Forth on Friday, the 13th inst. A speed of 11 
kno!s was maintained over along course. The engines, 
of the compound surface-condensing type, having cylin. 





ders 16 in. and 42 in. in te ohn 24 in. stroke, with a 


steam pressure of 150 lb., develo 600 indicated horse- 


power. 





The 8.8. Titian, which Messrs. Workman, Clark, and 
Co., Limited, Belfast, have just completed for Messrs. 
Lampor) and Holt, of Liverpool, steamed down Belfast 
Lough on Friday, the 13th inst., for her speed trials, 
The principal dimensions of the steamer are: Length, 
390 ft. ; breadth, 50 ft. ; depth, 29 ft. 6 in. ; with a gross 
tonnage of 4170 tons. The machinery, which has been 
constructed at Messrs. Workman, Clark, and Co.’s 
engine works, is of the triple-expansion type, having 
cylinders of 264 in., 44 in., and 75 in. in diameter, with 
a stroke of 54 in. Steam is supplied by two double. 
ended steel boilers 19 ft. long and 13 ft. 6 in. in diameter, 
working at a pressure of 200 1b. per square inch under 
Howden’s system of forced draught. The trial run 
proved perfectly satisfactory. 





The cruiser Encounter was launched on Wednesday, 
the 18th inst., at Devonport Dockyard. The vessel is 
similar in design to the Challenger, launched three weeks 
ago at Chatham. 





The Exmouth, battleship, built and engined by Messrs. 
Laird Brothers, Limited, Birkenhead, completed her 
30 hours’ trial at four.fifths power, with the following 
results: Speed, 18 knots; vacuum, 27.6 in. starboard, 27 in. 
port; revolutions per minute, 113.2 starboard, 112.8 


bad | port; indicated horse-power, 6934 starboard, 6840 port 


—total, 13,774; coal consumption per indicated horse- 
power per hour, 1.95 lb. The engines worked smoothly 
throughout, and before the return to Plymouth the 
capstan and anchor trials. were completed. The Exmouth 
returned to Plymouth on Wednesday, the 18th inst., on 
the completion of an eight hours’ full-power trial. The 
mean results were: Vacuum, 26.8; revolutions, 126.6; 
indicated horse-power, 18 346 ; — 19.05 knots. The 
machinery worked satisfactorily from start to finish. 


On Wednesday, the 18th inst., the steamship Biirger- 
meister, built by the Flensburg Shipbuilding Company, 
Flensburg, for the Deutsche Ostafrika Linie, Hamburg, 
left the yard of the builders for her official trial trip. The 
same passed off most satisfactorily, and the engines—viz , 
two triple-expansion engines of together 3600 indicated 
orse-power, with cylinders 24 iv., 39 in., and 65 in. in 
diameter by 48 in. ea gy her a speed of 14.3 knots 
on a mean draught loaded of 20 ft. The chief dimensions 
are: Overall, 425 ft.; between perpendiculars, 410 ft. ; 
breadth extreme, 48 ft. 2in.; depth moulded, 31 fo. 
Carrying capacity, about 5500 tons. 








There was launched on Thursday, the 19th inst., from 
the shipbuilding yard of Messrs. Robert Stephenson and 
Co., Limited, Hebburn-on-Tyne, a steel screw hopper 
barge, designed by Mr. James Walker, engineer for the 
River Tyne Commissioners. There are three more on the 
stocks nearing completion for the same owners. The 
barges are of the following dimensions: Length between 
perpendiculars, 120 ft. ; breadth moulded, 28 ft. ; depth 
moulded, 12 ft. 6 in. ; and have been built to the highest 
class in Lloyd’s Registry. The hopper, which is 44 ft. 
in lengtb, has a capacity of 425 tons. Hight hinged doors 
are fitted in the bottom of the hopper, and are worked by 
two powerful hand-winches, of special design, fitted on 
the deck. The fore end is fitted up for the berthing of 
captain and crew, with all necessary store-rooms, &c. 
The propelling machinery, also to Lloyd’s highest class, 
consists of a set of compound surface-condensing marine 
type engines, supplied with steam from a single-ended 
boiler working ata pressure of 100 lb. per 7 inch. 
The gy! is being supplied by Messrs. Hedley and 
Boyd, North Shields. During construction the ship and 
engines have been superintended by Mr. Richmond, of 
the Tyne Commission. 





Messrs. William Simons and Oo., Limited, Renfrew, 
launched on Friday, the 20th inst., a steel twin-screw 
hopper-dredger, constructed to the order of the Hartle- 
pool Harbour Commissioners. The vessel, which is to be 
employed in the improvement of a Harbour, 
was constructed under the direction of Mr. Colin P. 
Fowler, A.M. Inst. C.E., engineer-in-chief to the Hartle- 
pool Commissioners, : assisted by Mr. Robert Anderson, 
resident inspector. She has a hopper capacity of 500 tons, 
and the buckets have ample capacity to raise 400 tons 

r hour, having a dredging depth of 32 ft. below water- 
evel. The propelling power is supplied by two sets of 
compound surface.condensing engines, having one large 
main condenser and independent centrifugal pump. 
Steam is supplied from two large boilers of 120 lb. 
working pressure. Either eet of.engines is capable of 
driving the dredging gear. Steam r is provided for 
raising the hopper doors. Powerful steam winches are 
provided at bow and stern for manceuvring the vessel 
when at work. As the vessel left the ways she was 
named the St. Hilda. 





Tue Cattiore Dock —The Auckland Harbour Board, 
at its April meeting, authorieed the secretary (Mr. J. M. 
Brigham) to proceed to London to arrange with the 
Admiralty all matters in counection with the equipment 
of the Calliope dock, and the adjustment of the subsidy 
in relation thereto. The board, at the same meeting, 
agreed to adopt plans of the Admiralty in connection 
with sheerlegs, foundations, &c., as submitted by Rear- 
Admiral Beaumont. Certain details are, however, to be 
further considered, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 18, 1902. 

Great activity still prevails in all branches of. the 
steel industry. The tendency in prices is still up ward 
and customers are booking orders for new work, 
There is great anxiety among iron and steel makers to 
secure all material possible. All the large inde- 
pendent concerns are s‘ruggling to secure more 
mines. A great many transfers have recently taken 
place from ore miaeowners to steelmakers. The 
apprehension is that ere long it will be as difficult to 
ges ore, and to be independent of ore middlemen, 
as it now is to keep a good supply of pig iron. 
J. P. Morgan and Co. have purchased the in- 
terests of Mr. Charles. M. Schwab in the Bethlehem 
steel plant, and that concern is now in the steam- 
ship combination which has recently been estab- 
lished. This combination, with its enormous faci- 
lities behind it, its strong financial backing, and 
with the management it will have, is destined to 
put this country in’ a position which it once held 
as a shipbuilding nation. Arrangements have been 
mide with the United States Steel Corporation 
by which prompt deliveries of all steel on favourable 
terms will enable it to promise vessels absolutely on 
time. More important, however, than this, in the 
case of vessels in competition with foreign builders, 
the hull steel will -He: obtained at a cost that will 
not cause the coribination to lose contracts on ac- 
count of price. In other words, the. steel will 
be charged up at a price that will enable the ship- 
builders to underbid all home and foreign rivals. 
This means steel for shipbuilding at a little more than 
one-half its present market price. This company can 
now enter with confidence the foreign field and de- 
mand its part of the world’s shipbuilding despite 
the adverce conditions which have heretofore con- 
fronted the American shipbuilders. The United States 
Government is about deciding to employ Texan oil for 
fuel instead of coal in the navy. The experiments 
thus far made show that oil gives one-third more power 
than ccal. Ships are being rapidly converted into 
tank steamers to meet the requirements for Texan oil 
at the big works along the Atlantic coast. This de- 
mand is sufficient to take the supply that will be 
available from Texas for @ year or two to come. 

In addition to this there will be demands from fac- 
tories and cities in the interior. In New Orleans the 
streets are being piped for oil, same'as other streets 
for gas. The production of pig iron in Alaska is 
threatened by the possibility of a strike on the part 
of the miners, who want more money and shorter work- 
days. The gereral steel industry is in good shape, and 
production is maintained at the highest point. Several 
new furnaces are projected in Alabama, Pennsylvania, 
and one or two in Ohio, the purpose of which is to place 
the United States Steel Corporation in an absolutely 
independent position for all outside sources of supply. 
The present threatening danger is the probability of a 
higher range of prices. This possibility has been fre- 
quently referred to. Thestronger interests are fighting 
this danger, and have circumvented it toa great degree. 
Still, every week develops so many new demands that 
producers are nonplussed. The industry has to face 
a crisis ; it will not be met during the summer. 





THE ELECTRICAL INDUSTRY. 
To THE EpiTor oF ENGINEERING. 

Srr,—In youradmirable leading article on the “‘ Electrical 
Industry ” you say that I ‘‘seemed to want more rules, 
and to have them revised every six months.” 

I think that it would be to the advantage of the in- 
dustry if we were allowed to work without any Board of 
Trade rules, or with rules only of a most general nature 
regarding safety, and not touching details. But as appa- 
rently this cannot I consider that what rules exist 
require constant revision to anit the present rapid growth 
of the industry. This is a very different thing to altera- 
tion in the ordinary sense, For example, if the power 
carried by any one feeder is limited to a certain amount 
te-day, to morrow that limit’may require to be very con. 
ciderably increised. The revision that I ask for,is that 
all limits should ba raised from time bo time to suit the 
requirements of the industry, and that this should be 
done by the Board of Trade in advance of the times, so 
as not to impede developments. What I deprecate is the 
making of rules of a restrictive nature, which tend to 
keep down sizes and pressures, and which stop the ten- 
dency to natural development in every direction. 

With your views as expressed in the first part of your 
article I am most heartily in accord, and if you succeed 
in educating the public to a proper appreciation of these 
views, you will bave done the greatest possible cervice to 
& most important national industry. 

I am, Sir, yours, &., 


S. Z pr FEreRanti. 
31, Lyndhurst-road, Hampstead, N.W., 
June 21, 1902. 








Morors and Moror Drivine: Erratum.—In our 
review of this book, on page 803 ante, the price was 
Paria given as 6:, 

3. net, 


It should have 
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THE following formula is used by Mr. H. R. A3serson, 
shief engineer of the Sewer Department of Brooklyn, for 
proportioniog the siz3s of large sawers. 


D= 3 log A + log N+ 8 
lu 


where D = diameter of sewer in inches, A the area 
drained in acres, and N the distance in feet in which the 
sewer falls 1 ft. For small sewers up to 18 in. in diameter 
the formula used is 


p = 32loA + log N + 6.8 
10 ‘ 


The Jron Age reports that attention is now being 
directed to the lower-grade iron ores on the Lake 
ranges. Ores which a few years ago were contemptu- 
ously rejected are now readily saleable. I» is anticipated 
that this year about one-quarter of the total mined on 
the Lakes will be siliceous low-grade non-Be3semer_ores, 
containing not more than 58 per cent. of iron. Little 
in the way of new high-grade ore deposits has been dis- 
covered this year on the Mesaba range, and it is believed 
that for ths future ores runniug anywhere above 55 per 
cant. of iron will be merchantable. Mines abandoned a 
few years back on the Marquette range owing to the 
‘‘leanness ” of their ores are again in operation, and large 
tracts of land containing ores averaging about 40 per 
cant, of iron have ben purchased by large steel-making 
interests. 


Under a French law still in force, the communication 
by a factory workman, clerk, or manager of a trade 
secret to a foreigner, or to a Frenchman resident abroad, 
is punishable with a term of imprisonment ranging from 
two to five years, and with a fine ranging from 500 to 
20,000 franca. The culprit is, moreover, deprived of his 
civil rights, and kept under police surveillance fur a 
period of from five to ten years after his release from 
prison. A similar communication made to a Frenchman 
resident in France is less heavily punished, the term of im- 
priconment baing in this case three month; to two years, 
and the fine from 15 to 200 francs. In the case of a State 
arms or ammunition factory, the maximum penalty mus} 
be imposed. It appears, further, that in France the pro- 
prietor of a factory has a right, without reserve, to the 
discoveries and inventions made within his field of work 
by any of his employés. 

We have received tho first number of a new magazine 
issued under the title of the Harvard Engineering Journal. 
We note from the introductory paper that a start in the 
teaching of the applied sciences was made at Harvard in 
1847, and the engineering school is therefore, we imagine, 
the oldest in the United States. The first professor of 


engineering was H. L. Eustis, who was appointed in 1849, | P® 


The course as now arranged extends over four years, 
and there are now over 550 undergraduates in the de- 
partment of engineering. Capital laboratories are pro- 
vided, and weshall look forward to finding in future issues 
of the new journal some record of the researches therein 
carried out. It is a practice at Harvard to invite leading 
engineers to lecture to students in the department on 
matters of practice, and we are promised that selections 
from these lectures will also make their appearance in the 
Harvard Engineering Journal. 


The outlet tunnel of the Niagara Power Company was 
recently inspected for the first time tiace the completion 
of the works in 1894. This tunnel, with its new exten- 
sion, is 7436.5 fo. long. and measures 21 ft. in height by 
18 ft. 10 in. wide. Itis lined with brick, from four to 
eight rings being used, according to the character of the 

The velocity of the water flowing through it is, we 
believe, 25 ft. per second; yet, in spite of this unusual 
speed, the inspection proved the condition of the work 
to be absolutely sound. Notice was given to all the 
company’s customers, who take on the aggregate 50,000 
horse-power, that the works would be shut down for some 
hours, and those who were compelled to run at night 
had to arrangements for a supply of power from 
other sources. The water was shud off from 1.30 a.m. to 
7 a.m. on a Sunday morning, during which time the 
ar between the tunnel and the new extension was 
removed. 


A peculiar phenomenon has been noted by Professor 
F. W. McNair, av the deep shaft of the Tamarack copper 
mine. Two plumb lines, 4250 ft. long, were hung down 
this shaft. The bobs were 50 1b. cast-iron weights, and 
hung from No. 24 piano wire in pails of cylinder oil. At 
the top the two wires were 16.32 ft. apart, whilst careful 
measurement at the bottom showed them to be 16 43 ft. 
apart, so that the two wires supposed to be plumb 
were not parallel. The shaft was carefully explored 
for obstructions, and the ition of one of the wires was 
shifted so that the two hung 17.58 ft. apart at the top; 
but measurements at the bottom again showed a devia- 
tion, the two there being 17.65 ft. apart. 
were next tried, and other wires, but similar results were 
obtained. After many experiments, the conclusion finally 
reached was that the deviation was due to air currents, 
since by closing in the top of the shaft and other openings 
into it, so a3 to impede the circulation of the air, closer 
agreement was obtained between the top and bottom 
measurements. 


Mr. J. S. Martin, Inspector of Mines for the Southern 
District, in his report for 1901, which has just been 
issued as a Blue-Book, repeats and strongly endorses the 
views he has expressed in previous reports with regard 
to the slovenlinees which is to be seen on the surface at 
the collieries in his district, ‘‘I am not prepared to 
express a positive opinion,” he says. ‘‘ whether Mon- 
mouthshire, Bristol, or the Forest or Dean deserves first 





prizs for the slovenly condition of the surface at the 
collieries, as well as the unsatisfactory manner in which 
a large number of the plans are kept. His Majesty 
having been pleased to appoint a Royal Commission on 
Coal, which has already commenced its work, I hope that 
the question of plaos will come prominently before it in 
connection with the great national waste. resulting there- 
from. The a of working, and the question hethen, 
if all the rubbish and more were stowed in the mine, the 
percen of coal lost would not be reduced, are also 
matters for their consideration. In Westphalia it is held 
to have three results—economy in ultimate cost, saving of 
coal, and last, yet no} least, increased safety to the men. 


In a recent paper, M. A. Nodon claims to have ren- 
derad of practical value the electrolytic rectifier of alter- 
nate currents, which is obtained by interca'ating in the 
alternating circuit a voltameter with an aluminium elec- 
trode, such a voltameter allowing the current to pass in one 
direction only. In M. Nodon’s arrangement each ele- 
ment of his rectifier consists of an iron cylinder forming 
one electrode, at the centre of which is a rod, consisting 
of an alloy of aluminium with 5 per cent. of zinc, the 
electrolyte being a neutral and saturated solution of 
ammonium phosphate. To rectify a current the circuit 
conveying the latter is split into two branches, in each of 
which is placed a voltameter of the type named, with the 
electrodes oppositely arranged. mnecting together 
the free poles of the voltameter cells, a continuous current 
is obtained. The efficiency of the device ranges between 
75 and 80 per cent., and is independent of the frequency, 
atleast, between 42 and 84 periods per second. M. Nodon 
has successfully used an arrangement of this kind to 
transmit current at a rate equivalent to 4 horse-power. 
The electrolyte appears to suffer n> change. 


_ Mr. S. Barnett contributes to the Jron Age an interes:- 
ing paper on the use of diamond dies in wire-drawing. 
The diamonds used are partly natural stones and partly 
chips from largs stones used in jewellery ; some of them 
also are stones which have proved too hard for the 
jeweller to polish. For a hole .055 in. in diameter a 
5 carat stone is needed, whilst stones weighing half-a- 
carat suffice for dies with holes from .014 in. down to 
009 in. in diameter and under, In copper wire the 
smallest siz3 made commercially is 0.002 in. in diameter. 
Thirteen diamonds are needed to reduce the wire irom 
-010 in. in diameter to 0.003 in. in "@iameter, Wires 
thinner than .002 in. in diameter are exesedinuly expensive 
to make. A lotdrawn for exhibition purposes from. in. 
in diameter down to .001 in. in diameter took 7 drafts. 
The life of the diamonds when drawing copper wire is 
six months to a year, provided the stones are o} size, 
hard, smooth, and well drilled. The weight uced per 
operator ag day falls very rapidly as the size of the wire 
is reduced. Thus, whilst one man will produce 1100 lb. 
t day of No, 22 (B. and S. gauge), he can only draw 
45 1b. of No. 40 (B. and S.). Diamonds are also used for 
drawing steel, though they are not economical, nor 
do they produce a better quality of wire than steel die- 
plates ; but if fice steel wire is wanted very round and true 
to siz3, the diamond dies seem necessary. A steel die 
will not keep to size for more than one coil of No. 33 wire 
or finer. The life of a diamond is much shorter on steel 
than on c»pper, averaging only about three days, when it 
must be polished out for the next larger size. The sur- 
face Fue gp on steel wire is not so-smooth when dia- 
monds are used as it is with steel. The ab 
which the wire is drawn appears to have little effect 
on the life of the diamond die, which depends solely on 
the length passed through. About 200 lb. weight of steel 
wire can be drawn through a No. 32 (B. and 8.) diamond 
die-plate before it is off size, 15 1b. through holes .005 in. 
to .003 in. in diameter, and Jess than 1 lb. through holes 
smaller than .002 in.in diameter. The smallest com- 
mercial size is .0025 in. steel brush wire, drawn from 
low or medium carbon steel. Difficulty was at one 
time experienced in drawing hard music wire smaller than 
012 in. in diameter withous breaking the diamond ; but 
nowadays it can be drawn as small as .005 in. in. dia- 
meter, using 2 to 24 carat diamonds for the dies. Below 
about .009 in. or .008 in. diameter, however, music wire 
becomes very curly, and no method of keeping it straight 
has yet been discovered. 





Tue Suez Canat —The council of administration of the 
Suez Canal Company recommends a.net dividend of 5, 
per share upon the ordinary shareg.for 1901; the corre- 
sponding net dividend for 1900 was 4. 63, 5d. per share. 





PersonaL.—Mr. J. H. Whieldon. M I.0.E., anrounces 
that he has opened offices at®23, Portland House, 
Commissioner-street, Johannesburg.—Messrs. Easton and 
Co.. Limited, bave appointed Messrs. Reunert and Lenz, 
of Johannesburg and elsewhere, svls agents for the whole 
of South Africa for the sale of the Schmid patent super- 
heater, and also for the sale throughout the same terri- 
tory, except Cape Colony, of their electric and hydraulic 
lifts, In future, therefore, all communications with regard 
to either su perheaters or lifts for the districts in question 
should be addressed either to Messrs. Reunert and Lenz, 
or to their London representatives, Messrs. Findlay, 
Durham, and Brodie, of 110, Cannon-street, EC. 
Messrs. Easton and Co. have also engaged Mr. Francis G. 
Cowlrick, cf 37, West Dulwich Mansions, 8.E., as their 
representative for the South of England.—Mr. Arthur 
Spyer, one of the engineering inspectors at the Admiralty, 
will shortly take up the appointment of assistant managing 
director of Messrs. Babcock and Wilcox, Limited. In 
accepting his resignation the Lords Commissioners of the 
Admiralty expressed their appreciation of the services 


which Mr. Spyer had rendered during -his twenty-three 
years’ service. 
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MICRO-CRYSTALLINE STRUCTURE OF 
PLATINUM.* 
By Tuomas Anprews, F.R.S., F.C S. 
THE crystalline structure of platinum does not appear 


to have studied, althoug 
subject for investigation. 


A small ingot of pure platinum was obtained for the| metal. The etching process was agai it 
A section was cut therefrom and machined | micro-section exposed for another 15 seconds to the boiling 


ex periments, 


| was maintained for 15 seconds, but it had ap 


tly no 


visible effect on the platinum, as ascertained by micro- 


| scopical examination, after having previously washed the 


section with water and pure alcohol. Theetching process 
was repeated and the metal again exposed for a further 
period of 30 seconds, but after microscopical examination 


it forms an interesting | of the surface of the metal it was found that even this ex- 


posure had nob satisfactorily developed a structure in the 
in repeated, and the 


to vs in. square and ys in. in thickness. The section was | aqua-regia eolution above described. This developed a 





Fig. 1.—Micro-Orystalline Structure of Platinum, as seen in 
Section under a magnification of £0 diameters. Actual 
magnification shown by engraving, 30 diameters. Oblique 
Illumination. 





Fic. 2.—Micro-Crystalline Structure of Platinum, showing 
Primary and Secondary Crys‘als, as seen in Section under 
a magnification of 120diameters. Actual magnification shown 
by engraving, 72 diameters, Vertical Illumination. 





Fic. 4.—Micro-Crystalline Structure of Platinum, showing 
Primary and Secondary Crystals, as seen in Section under 
a magnification of 360 diameters, Actual magnification 
shown hy engraving, 216 diameters. Vertical Illumination. 





Fie. 7.—Micro-Crystalline Structure of Platinum, as seen in 
Section under a magnification cf 60 diameters. Actual 
magnification shown by engraving, 40 diameters. Vertical 
Illumination. 


then carefully polished and etched in aqua-regia of the 
following strength: 


Four parts of hydrochloric acid (sp. gr. 1.2). 
One part of nitric acid (sp. gr. 1.42). 

When the polished micro-section was immersed in the 
aqua-regia solution in the cold, no solvent action occurred, 
although the metal was exposed for a considerable time 
in the reagent. The temperature of the etching solution 
was then gradually raised to boiling point, at which it 


* Paper read before the Royal Society. 








Fie. 5.—Micro-Crystalline Structure of Platinum, as seen in 
Section under a magnification «f 35 diameters. Actual 
magnification shown by engraving, 28 diameters. Vertical 
Illumination. 





Fic, 8.—Micro Crystalline Structure of Platinum, showing 
Primary and Secondary Crystals, as seen in Section under 
a magnification of 120 diameters. Actual magnification 
shown by engraving, 96 diameters. Vertical Illumination. 


better crystalline structure, though not a thoroughly satis- 
factory one. The same micro-section of platinum was 
therefore again exposed to the action of boiling aqua- 
regia for a further period of 45 seconds, resulting in the 
development of a beautiful crystalline structure, which 
manifested not only the large or primary crystal grains, 
but also the secondary or very minute crystalline develop- 
ment which is illustrated above (Figs. 1 to 4). 

Fig. 1 shows the micro-crystalline structure of pure 
platinum as seen in transverse section by oblique illumi- 
nation at a magnification of 50 diameters. 

Fig. 2 shows, at a magnification of 120 diameters, the 








crystalline structure as indicated in transverse section by 
the direct or vertical method of illumination. This micro- 
section illustrates the general form of the primary or large 
crystal grains, and abo indicates the existence of very 
—— crystals within the boundary lines of the larger 
ins. 

“Whe Struptase and general orientation of the minute 
secondary crys' as seen in section by vertical illumi- 
nation at the higher magnification of 360 diameters, are 
illustrated on Figs. 3 and 4. ; 

The larger or primary crystal grains were observed to 





Fic. 3.—Micro-Crystalline Structure of Platinum, showing 
Primary and Secondary Crystals, as seen in Section under 
a magnification of 360 diameters. Actual magnification 
shown by engraving, 216 diameters. Vertical Illumination. 





Fie. 6.—Micro Crystalline Structure of Platinum, as seen in 
Section under a magnification of 50 diameters. Actual 
magnification shown by engraving, 40 diameters. Oblique 
Illumination. 





Fic. 9.—Micro-Crystalline Structure of Platinum, as seen in 
Section under a nification of 150 diameters. Actual 
magnification shown by engraving, 120 diameters. Vertical 
Illumination. 


consist of irregular polygons of varying size, the etched 
indications of the facet junctions being often clearly and 
sharply defined. The minute or secondary crystals (whore 
inter-crystalline junctions were also clearly seen) were in 
the mass observed to be in varied positions of orientation, 
but the orientation was generally identical, or on the 
same plane, within the area of each larger crystal grain. 
The general orientation of the smaller crystals varied, 
however, in each separate larger crystal, and the con- 
sequent varied reflection of the light has given the face of 
the micro-section, as a whole, the appearance of lighter 
or darker areas in the photo-micrographs. This effect is 
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THE MICRO-CRYSTALLINE STRUCTURE OF 





Fig. 10.—Micro-Crystalline Structure of Platinum, showing 
Primary and Secondary Crystals, as seen in Section under a 
ification of 250 diameters. Actual magnification shown 

by engraving, 200 diameters. Vertical Illumination. 


merely optical. In some portions of the mass there were 
observed minute triangular crystals ; these ee, how- 
ever, to be only developments resulting from the cutting 
of certain crystals in section. 

The general micro-crystalline structure of platinum was 
observed to be allotriomorphic in character and derived 
from asystem of interfering cubes and octahedra, the cubic 
and hexagonal form being frequently noticeable. 

The size of the large crystal ins varied from about 
0.002 in. to 0.04 in. in size, and the smaller crystals ranged 
from about 0.0002 in. to about 0.007 in. There were indica- 
tions that thesmalleror secondary crystals were each aor 
of even more minute crystalline ramifications. The crystal- 
line structure of platinum appears to generally resemble 
that of gold and silver. The descriptive words ‘ primary” 
and ‘secondary ” crystals are only used in relation to size, 
and they are not intended to convey the idea of distinctive 
times of formation during solidification. 

Iu connection with the present investigation, reference 
may be made to the valuable researches of Professor 
Liversidge on “The Crystalline Structure of Gold and 
Platinum Nuggets.”* On comparison there appears to 
be considerable identity between the crystalline structure 
of natural platinum nuggets and that of the platinum 
ingot examined by the author (Mr. Thomas Andrews), 
the crystalline jointings appearing to be similar in 
character. 

A general analogy appears also to exist between the 
crystalline structure of pure platinum and that of pure 
gold, which is noticeable on —— the illustrations 
in the present paper with those in the following papers— 
viz., ‘On the Structure of Gold and Gold Alloys,” by 
Professor J. O. Arnold,+ and ‘‘On the Structure of 
Metals: its Origin and Changes,” by M. Osmond and 
Sir Roberts-Austen.t 

This identity of structure is further seen on referring 
to the illustrations in the paper on ‘The Microscopic 
Structure of Gold and Gold Alloys,” by Mr. Thomas 
Andrews.§ 





APPENDIX. || 

In addition to the illustrations of the crystalline struc- 
ture of platinum, given on Figs. 1, 2, 3, and 4, in the 
paper on this subject (Proceedings Royal Society, No. 457, 
page 434), the author has prepared a number of other 
photo-micrographs showing the structure of platinum, as 
seén in section, at the varied magnifications stated below. 

These additional illustrations will probably be of in- 
terest to metallurgists, and they will be easily understood 
from the following explanatory remarks. , 

Fig. 5 shows the crystalline structure of platinum, as 
seen in section, by vertical illumination, at a magnification 
of 35 diameters. 

Fig. 6 delineates platinum, as seen in section, by oblique 
illumination, at a magnification of 50 diameters. E 

Fig. 7 shows the structure of platinum, as seen in 
section, by vertical illumination, at a magnification of 
50 diameters. 

Figs. 8, 9, 10, and 11 give the crystalline structure of 
platinum, as seen in section, by vertical illumination, at 
the respective magnifications of 120, 150, 250, and 250 
diameters. 

Fig. 12 illustrates the crystalline structure of platinum, 
as seen in section, by vertical illumination, at a magnifica- 
tion of 450 diameters ; and this section shows very dis- 
tinctly the minute secondary crystalline formation within 
the boundaries of the larger or primary crystal grains of 








* Journal, Royal Society of New South Wales, 1897, 
vol. xxxi., page 70, Plate 9. 

+ ENGINEERING, vol. Ixi., 1896, page 176. 

t Phil. Trans., A., 1896, page 417, Fig. 10, Plate 9, and 
Fig. 16, Plate 10. 

§ ENGINEERING, September 30, October 28, and Decem- 
ber 9, 1898 ; see also ‘* Micro-Metallography of Iron,” by 
Mr. Thomas Andrews, Roy. Soc. Proc., vol. Iviii., | 
t || Sent to ENGINEERING subsequent to the publication 





Fia. 11,—Micro-Orystalline Structure of Platinum,’ showing 
— and Secondary Crystals, as seen in Section under a 
magnification of 250 diameters. Actual magnification shown 
by engraving, 200 diameters. Vertical Illumination. 


the metal. The illustrations show the crystalline develop- 
ments of platinum as seen under gradually increasing 
magnifications. 





SOME NOTES ON POLYPHASE 
MACHINERY.* 
By A. C. ExBoratt. 
(Concluded from page 812.) 

: STANDARD PoLypHASE Morors.t 
Synchronous Motors : 

The characteristic properties of a well-designed poly- 
phase motor of this are: 

: (a) It must be brought up to full speed, suitably ex- 
cited, and then synchronised, before being switched on 
the circuit. 

(6) The power factor of the motor can be made to have 
a value of 6 gg og 100 per cent. at all loads, by 
making slight changes in the excitation of the field 
system. 

(c) By making further changes in the field excitation— 
that is to say, by over-exciting the motor after it has been 
paralleled—it can be made to operate under full load with 
a heavy leading current. 


Fig.3l. 
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(d) At constant frequency the speed is constant—it can 
only be (commercially) varied by changing the frequency. 
(e) The running of the motor is affected by the cyclic 
irregularity of the prime movers in the generating 
station. 

(f ) The efficiency of the motor is high overa wide range 
of load, and its overload capacity, before falling out of step 
— suitable conditions of operation), is all that can be 

esired. 

It follows from (a) that unless the load of a synchronous 
motor consists of a direct-current generator, which can 
be used as a starting motor, an auxili 
must be provided. This can be directly coupled to the 
shaft of the main unit, and be either an asynchronous 
lyphase motor, or @ direct-current motor. The latter 
is, on the whole, preferable, and can sometimes be con- 


* Paper read before the Manchester Section of the In- 
stitution of Electrical Engineers. 

+ Ip has been found necessary to curtail this section 
of the paper very considerably, as otherwise, owing to the 
unavoidable — of the generator section, the paper 








of the above paper. 


as @ whole would have been too long. 





PLATINUM. 





Fie. 12.—Micro-Orystalline Structure of Platinum, showing 
Primary and Secondary Crystals; as seen in Section under a 
magnification of 450 diameters. Actual.magnification shown 
by engraving, 360 diameters,' Vertical Illumination, 


veniently used, for, in any case, direct current must te 
available for the excitation of the synchronous machine ; 
it is preferable because the speed of the combination can 
be more readily adjusted for synchronising, but there is 
not a great deal in this. 

Formerly such synchronous motors were sometimes 
arran) to be self-starting by throwing them upon the 
line through auto-transformers ; this implies solid pole 
shoes, or else ee arranged dampers. synchronous 
motors are invariably of medium or large size, such a 
crude method of starting is highly objectionable, on 
account of the heavy starting current of low-power factor 
taken from the mains, which is bound to affect the pres- 
sure regulation of the system. For this reason, the method 
in question is hardly ever used nowadays. 

With regard to (b) and (c), this perty of the syn- 
chronous motor is of the best value, for it means b 
the system from which the synchronous motor is operat- 
ing can be maintained at a high-power factor throughout; 
the lagging currents caused by asynchronous motors, arc 
lamps, &c., connected’ to the system can be mostly 
balanced out by the scr | currents taken by a few syn- 
chronous motors distributed over it. Or, for instance, the 





starting motor | pensa 








pressure drop on a long transmission line can be compen- 
sated for; it is perfectly feasible to arrange matters in 

















such a way that the pressure ab the receiving end of the 
line is equal to that at the generating end. It will not 
pay to do this as a rule, unless the load at the receiving 
end of the line is inductive; in this case a reduction in 
the amount of the line loss is brought about. If the load 
at the receiving end is non-inductive, the compensation 
for the drop naturally results in an increased line loss, 

When synchronous motors are used as boosters or com- 
pensators in this way, in addition to being used as motors, 
they must, of course, be built larger than would otherwise 
be necessary, for they have to carry the boosting or com- 
ting current and flux, in addition to the load current 
and the flux actually required for the load ; the increased 
dimensions of the motor necessary for this are, however, 
not considerable ; and even when very boosting or 
compensating effects are desired, the increased cost of the 
synchronous motors, when viewed in the light of the good 
results attained, is small in poner jae 

Regarding (d) the constancy of speed of the synchronous 
motor is a very solid advantage in the class of work for 
which such machines are generally used. The speed varies 
in the same~proportion as that-of the-generators in the 
power station, not only with regard to the actual number 
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of revolutions made in a given time, but also (¢) with regard 
to ot - B mee om in the ee Leneena Conse- 
quently, itis e first importance bt regula- 
tion (i the revolution) of the prime movers driving 
the generators should be as close as possible. If the cyclic 
ee, of the power station generators is such that 
the phase displacement of the generators exceeds certain 
— limits (in accordance with what has already 

stated), hunting of the synchronous motors may be 
set up. Dam on the field poles of synchronous motors 
are of considerable assistance in this connection ; in fact, 
if the pole shoes of the motors are laminated, and if the 
motors are of large size and operated from slow.speed 
we plant, such dampers are a necessity. In 
general, the flywheel effect of the rotating part of syn- 
chronous motors should be as small as possible—under 
these circumstances the motor can more readily follow 


33, 


ARMATURE CURRENT 
PER 


PRESSURE 





the chan in the f 
contro] of the dampers should these . 

The properties of synchronous polyphase motors are 
well illustrated by the test-curves given in Fig. 33, which 
have been pl at the disposal of the author, together 
with the constructional data of the large two-phase motor 
in question, by the Oerlikon Company, of Zurich. The 
sketch oo in Figs. 31 and 32 gives the leading dimen- 
sions of this motor, and further data are given in 
schedule below : 


Scuepute IV.—Zwo-Phase Revolving Field Synchronous 
Motor of 900 Brake Horse- Power. 


uency, and it is more under the 
be used 


Fall load current per phase (cos 

g=1 eco eee ae ... 135 amperes 
Revolutions per minute 276 
Frequency ..._... 46 cycles 
Full load input _... 700 kilowatts 
Number of field poles —.. 20 
Nature of field winding ... ... Copper strip 
Number of turns per field-pole ... 40 
Section of field conductor ... 


1.38 x 0.12 in. 
160 





Total number of armature slots ... 


Number and arrangement of the 
conductors per slot nee 














power 
Terminal pressure .,. 2600 volts 


Diameter of these wires, bare... 0.174 in. 
” ae covered 0.2 in. 
Flux per pole at no load ... 5.1 megalines 


S Losses iw xiLowarrs. 


Fig. 35. 


; 1181 41878 ----- 1'978--> 


| | | | * 
k-alesg 4 
; 


Referring to the test curves of this motor, shown in 
ig. 33, these are as follows: 
wees A.A.—No-load characteristic curve. It shows 
the relation between the field excitation in amperes and 
the terminal pressure at no load and normal speed. 
Curves B.B. and C.C.—Load characteristic curves for 
700 kilowatts, showing the above relations when the 
armature currents are 135 and 170 amperes respectively, 


the | the power factors of these loads being 100 per cent. and 


80 cent. respectively. 
ve D.D.—Short- circuit characteristic curve. It 
shows the relation between the field excitation in ang Se 
and the current per phase of the armature when both 
phases are short circuited. : 
Nors.—The four curves above were taken with the 


machine running as a generator. 


Six conductors, 
each consisting 
of ae wires in 





: . ne. : 
1'579--*"964 PS 50g P8900 on — 


--- 90°085 --------- 





Curve E.E.—Efficiency curve expressed as a function 
of the input of the motor. _ 

Curve F.F.—OCurve of maximum output. This curve 
shows the relation between the excitation in amperes and 
the maximum loads expressed in kilowatts the motor will 
stand before falling out of step corresponding to these 
excitations ; the curve therefore gives the maximum loads 
which can be obtained from the motor with given exci- 
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tations. For a definite value of exciting current, the 
maximum load of the motor is approximately equal to 
the terminal pressure multiplied by the value of short- 
circuit current corresponding to this excitation. : 

Curve G.@.—Power-factor curve. It shows the relation 
between the exciting current and the power factor at a 
constant load of about 900 brake horse-power on the 
motor, corresponding to an input of 700 kilowatts at 
2600 volts. 

Curve H.H.—V curve for a load of about 900 brake 
horse-power (input of 700 kilowatts at 2600 volts). Ib 
shows the variation of the armature current per phase 
with the excitation at constant load. ; 

Curve K.K.—V curve at no load and 2600-volt im- 


ressed pressure. 
. Curves L.L., M.M., N.N., and P.P.—These curves 
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the motor is provided with a special high resistance rotor, | 
which means low efficiency at load), and hence it follows 
that, under the latter conditions of operation, the motor | 
is liable to burn out; it will do so if there are any weak | 
points in it, or if it takes too long to speed up. 
It will therefore be readily understood, from what has | 
been said above, that the successful operation of a large 
power distribution scheme would be impossible if large | 
motors of this type were used indiscriminately ; even if 
there were no lighting work, the effect of the starting of 
rich motors would be detrimental to the proper p2rform- 
ance of other motors connected to the system. For this 
reason, it is absolutely necessary that all induction motors | 
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of any size should be fitted with slip-rings, and be 
operated (at starting) with rotor resistances. In the 
author’s opinion, all motors above 5 brake oe ag ps 
having to start against load should be so fitted ; if they 
are not required to start against ‘oad, permanently short- 
circuited rotors can be for motors up to 8 brake 
horse-power inclusive. ; : 

The introduction of a non-inductive resistance into the 
rotor circuits at starting, which can be gradually cut out 
as the motor speeds up, enables oo induction 
motors to start nearly as effectively and economically as 

he as irect-current shunt-wound motors ; as 
& matter of fact, the conditions are quite analogous in the 
two cases. The Table on this page is typical of the start- 
ing performance of modern three-phase motors (with slip- 
mes ew absolutely standard design—that is to say, motors 
which have not been specially designed for large starting 

The figures in question have en at 


ues. 
alan from a collection of test-room data relative to 
different sizes and makes of induction motor. 
From the above Table it will be seen that for a start- 





ing current equal to the full-load current, the torque at 
starting is about 97 per cent. of the full-load runnin; 
torque ; moreover, the maximum starting torque is equ 
to 2.27, 2.15, and 2.55 times the full-load running torque 
respectively. Such values as these are sufficient for all 
usual purposes ; but clearly they can be largely increased, 
if desired, by altering slightly the design of the motor, 
taking, for iastance, fewer stator conductors and a greater 
flux: the latter will, of course, cause corresponding in- 
creases in the no-] currents of the motor, which are 
not as a rule objectionable. 

The Table also gives a good idea of the running per- 
formance of three-phase induction motors of standard 
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design, with respect to efficiency, power factor, slip, no 
load current, &c. For similar figures relative to slow- 
speed motors, a reference to Figs. 36 and 37 may be made. 

When induction motors are fitted with slip-rings and 
brushes in connection with the rotor windings, it always 
pays to make suitable arrangements for short-circuiting 
the rings and lifting off the brushes as soon as the 
motor has reached its full speed ; in this way practically 
all wear of the brushes and rings is prevented, while 


the friction and copper losses that would otherwise occur | Roto 


at the contacts, and the copper loss in the con- 
ductors leading to the starting-box, are done away with. 
As the rotor currents are in general very heavy, these 
losses are well worth taking care of. An arrangement of 
this character is shown in Figs. 34 and 35, page 858. Ib is 
a very simple device, nob at all likely to get out of order, 
and 1s comparatively inexpensive ; the size illustrated is 
suitable for an induction motor of 50 to 60 brake horse- 
power. Motors provided with such arrangements ap- 
proximate to the condition of motors with perma- 
nently short-circuited rotors when running, while when 





Performance of Three-Phase Induction Motors. 





Brake Horse-Power. 
Normal Rating of Motor. 








! 
350 30 15 

No-load speed poe ..| 875 | 1000 | 1000 

Frequency ‘i es ee ee art 25 50 50 

Terminal pressure ae <3 ° -.| 1000 500 | 50 

Full load current per phase .. 175 32) 15 

o efficiency ve +. percent. 94 90 885 

o” power factor Pr 91 90 90 

»» eee os st 99 2 2.5 
Maximum load before falling out of step 

(brake horse-power) .. as a ae 62 84 

No load current ° ne 40 9 4 

Torque at full load ..| 5,050 162 | 81 

Starting torque with fullloadcurrent ..| 4,900 | 158; 78 

Maximum value of starting torque .. + 11,500 350 | 206 

Starting current for this value of torque. ‘| 575 105 | 55 





Nore (a).—The values above have been taken directly 
from the test-curves—all the tests were carried out at 
constant (normal) pressure. 

(b) All the values for the torque are expressed in 
pound.-feet. 


starting they are free from the disadvantages of the 
latter type. 

The other point connected with polyphase induction 
motors which may be profitably referred to here, is the 
great advantage of low frequencies for slow-speed motors. 
This is best illustrated by means of an example taken 
from practice. The curves in Figs. 36 and 37 refer to 
two slow-speed movors of respectively 350 brake horse- 
power and 115 brake horse-power ; the former (Fig. 36) 
is @ motor directly coupled to a mining ventilator rur- 
ning at 310 revolutions per minute, while the latter 
(Fig. 37) is directly _ ed to a (Riedler) high-speed 
pump running at 200 revolutions per minute. The general 
arrangement of the latter motor is shown in —_ 38 and 
39, from which the arrangement of the (liquid) starting 
resistance can also be seen ; this latter is interlocked with 
the brush-gear in such a manner that when the resistance 
is all out, the motor thus being at full speed, a few more 
turns of the resistance handle causes the rings to beshort- 
circuited by an internal clutch, and the brushes to be 
raised, as previously described. 

From the test curves given in Figs. 36 and 37, and from 
the data of the two motors in question, a comparison of 
the two motors can be readily made, as set forth in the 
Table below: 


Normal Rating of Motor. B yy a 
No-load speed 315 210 
requency 21 42 
Terminal pressure St 500 250 
Full-load current per phase 373 289 

eS efficiency per cent. 90 87 

* power factor ,, 90 79 

» Slip 29 15 3 
Maximum load before fall- 

ing out of step poe) 850 230 
Net weight of motor b. 19,400 14,150 
Net over-all dimensions 

(D x in, 78x 29 92 x 17.4 


The above Table shows at a glance that not only is the 
21-cycle motor lighter and cheaper when considered on 
the same basis of output and speed, but it is far and 
away a better motor; its power factor, efficiency, slip, 
and overload capacity are all superior to the 42-cycle 
motor. These differences are not due to the fact that the 
low-frequency motor is much the larger; this would make 
but little difference. The differences are almost entirely 
due to the abnormal number of poles necessary with the 
42-motor, in order‘to bring down its speed to the value 
required by the pump; this motor has 24 stator poles, 
while the 21-motor has only eight poles. The result isa 
heavy stator core of large diameter, relatively large iron 
loss, considerable —— from pole to pole along the air 
gap, and a considerably lower saturation of the teeth than 
is desirable in such a motor. For these reasons three- 
phase pumping and similar plants, in which slow speeds 
for the motors are essential, should be laid out, whenever 
possible, on the basis of a low frequency, such as 25-cycles. 

The 115 brake horse-power 42-motor, referred to above, 
has the following data relative to the design : 


SoHEDULE V, 


Three-phase induction motor of 115 brake horse-power. 
(See Figs. 37 to 39.) 


Stator: 


Diameter of bore ... 73 in. 
Total number of slots 216 
Number of conductors in series 
per slot ... _ om se 2 
Diameter of conductor, bare ... 0.454 in. 
insulated 0.59 


N: ature of winding .. Star connected bar 


r: ’ 
Finished diameter 


72.882 in. 
Total number of slots 480 


Number of conductors per slot... : 7 : 

Dimensions of conductor, bare... 0 83in. x 0.236 in. 
pr g. insulated 0.91 ,, x 0.335 ,, 

Nature of winding ... Star connected bar 


A fully-dimensioned section of the stator and rotor 
cores and windings of the 350 brake horse-power eight- 








pole motor is given in Fig. 40, from which all the neces- 
sary constructional data can be obtained. 











JUNE 27, 1902.] 


ENGINEERING. 





861 





‘** ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. , 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
Copies of Specijications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specijication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


$770, A.C. Brown, London. Spark-Firing. [8 Figs.] 
May 10, 1901.—The well-known thickening of the spark from an 
induction coil, produced when an electrostatic capacity is coupled 
in parallel with the sparking terminals, is according to this in- 











Fig 1. 





fii 


(r70) 


vention utilised in connection with internal combustion engine 
electric firing appliances, and the scope of the invention is defined 
soas to cover the use, between the coil and the plug, of conductors 
of sufficient capacity to cause a thickening of the spark. (Ac- 
cepted May 14, 1902.) 


10,867. C.D. Abel, London. (Siemens and Haiske, Berlin.) 
Making Bodies of Rare Earth Metals. May 25, 1901.— 
Glow-lamp filaments, or other bodies, may be prepared according 
to this invention by — nitride of one or more of the rare earth 
metals in the absence of air. An appropriate nitride may be pre- 
pared by passing ammonia over red-hot thorium and cerium. In 
the manufacture of an incandescence filament the nitride is made 
into a paste with diluted caoutchouc solution, and shaped and 
dried, after which a current at decreasing potential, commenc- 
ing at from 600 to 800 volts, is passed through it while in vacuo. 
It is stated that the equalisation and regulation of the resistance 
of the filament ‘‘ can be effected by a preparatory process similar 
to that employed with carbon filaments, whereby the filaments 
are provided with a firmly adhering coating of the same or 
another metal.” There is one claim, in the following form: 
“Process for manufacturing metallic thorium, zirconium, and 
the elements of the ytterite group, which consists in heating the 
— compounds of these metals, or of combinations of these 
metals, with elements of the fifth group of the periodic system in 
the absence of air.” (Accezted May 14, 1902.) 


10,869. C. D. Abel, London, (Siemens and Halske, Berlin ) 
Glow-Lamp Filaments. May 25, 1901.—According to this 
invention incandescence bodies (such as glow-lamp filaments) con- 
taining rare earth metals are produced by a process in which the 
metal is mingled with acarbide. The metal is mixed in pulverulent 
form with a proportion of an organic carbonisable substance, such 
as caoutchouc, suitable for affording the required quantity of car- 
bide, thus making a plastic compound which, after being given the 
desired configuration, is heated to incandescence in absence of air. 
Or the metal may in the first instance have a certain proportion of 
carbide added to it, and this mixture may be then rendered plastic 
by the addition of a volatilisatle or a carbonisable substance ; 
after forming this compound into filaments, these are heated to 
incandescence. A certain =, of oxide (thorium oxide or 
cerium oxide) may also be added to the metals. Instead of usin 
pure metal as the parent material, a metallic nitrogen compoun 
can be used, which when subsequently heated is reduced to the 
metallic condition, and the proportion of carbide to be added 
must in that case be greater because the separated nitrogen forms 
cyanogen, thus partly reducing the carbide. Instead of the 
simple metals, alloys or mixtures thereof with each other may 
be ueed; for example, thorium with zirconium or yttrium; and the 
addition of cerite elements has, it is stated, proved advantageous. 
There are broadly claimed: “‘ Incandescence bodies for electric 
lighting, consisting of a mixture of metals of the rare earths and 
carbides of these metals, substantially as described ;” and ‘‘ Incan- 
descence bodies for electric lighting, consisting of a mixture of 
metals of the rare earths and carbides of these metals and oxides 
of these metals substantially as described.” (Accepted May 14, 


1902.) 

7361. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Motor-Starting Switch. 
13 Figs.) March 26, 1902.—A translating device which in order 
that it may be gradually energised is connected first to conductors 
supplying current at one potential and afterwards to conductors 
supplying current at a higher potential, is according to this inven- 
tion connected to the conductors supplying current at higher 
potential through a graduated resistance and previous to its dis- 
connection from the conductors supplying current of lower 
potential. Graduated resistances may be used on both the higher 
and lower potential current conductors. The scope of application 
of the invention is limited in the claim to its employment in 
starting continuous-current motors, and with graduated resistances 
of ‘‘stepped” kind. (Accepted May 14, 1902.) 


1888. B. Hopkinson, London, Electrical Distribu- 
tion. {1 Fig.) January 24, 1902.—According to this invention, 
and in order that a storage battery on a distributing circuit may 
charge or discharge to an extent automatically controlled to 
equalise the potential therein, there is included in the circu‘t 
of the battery and between one terminal thereof and one of 
the mains, the armature of a dynamo (or booster) whose field 
magnet is excited by a separate machine having an armature 


rator. With this arrangement should there be but a light load 
on the station magnetisation of the exciter will be low, and the 
potential of the exciter armature therefore less than that of the 
portion of the storage battery with which it is in series, so that 
the cells will overcome the potential of the armature, and send 
a current through the field of the dynamo in series with the 











battery in such a direction that the armature of this dynamo 
will generate current, increasing the potential of the mains, the 
battery therefore charging ; but, on the other hand, should the 
demand on the generators be a heavy one, reverse conditions 
will prevail, and the battery will discharge. The essentials for 
the working of the system, in a complete or in a modified form, 
are described. (Accepted May 14, 1902.) . 


11,584. K. W. Hedges, London. Lightning Con- 
ductors. [11 Figs.] June 6, 1901.—This system of lightning 
conductors can be joined up, making, it is stated, good electrical 
but detachable connection between conductors, spikes, and earth. 
The wires are d the usual manner, and are joined 
ping devices in which metallic lead 


together and to epikes by = 
Fig! 





insee) 





may be used as a semi-fluent metal pressed by wedge or screw 
action into intimate contact with the wire or wires and clamp. 
The clamps may have spikes attached. A tubular earth connec- 
oe at the lower part is deecribed, and to which water 
is admitted to keep the earth moist for contact —— the 

ead tamping. 


copper conductor being connected to the tube by a 
(Accepted May 14, 1902.) 

GAS ENGINES, PRODUCERS, HOLDERS, &c. 

10.013. G. Westinghouse, Pittsburg, Pa., U.S.A. 
Production and Utilisation of Fuel Gas. [14 Figs.) 
May 14, 1901.—In this apparatus for economising heat in a water 
and air gas producer and engine combination, and in which the 
otherwise unutilised heat of combustion in the gas engine, contained 
in the exhaust gases, is Nr sano to heat the air passing to the 
producer, according to this invention the heat-interchange device 


in which this process is effected is disposed round the refractory 
wall of the producer. A further economisation of heat (sepa- 


NOOO 





rately and broadly claimed) is effected by causing the freshly- 
generated gas from the producer to pass first through a heat- 
interchange a) tus wherein air and steam for the producer are 
highly heated, and afterwards around the exterior of a steam 
generating or superhesting coil, The supply of water to this coil, 
and through it the producer (when water, and not steam, is 
supplied), may be automatically regulated in accordance with the 
demand for gas made by the engine upon the producer, and may be 
from the outlet of the cylinder jacket. (Accepted May 14, 1902.) 


July 2, 1901.—In this appliance for burning, seasoning, and 
shaping incandescence flame mantles, cams a used as Teans 
whereby mechanical force may reciprocate a sliding bar carrying 


<—e 





the mantles, and control a gas-cock on the pipe eupplying gas to 
the ap tus. The seasoning burner comprises an inner tube, 
and an outer tube fluted on its exterior and perforated with holes 
near its top. (Accepted May 14, 1902.) 


GUNS AND EXPLOSIVES. 


5504, F. Baudoin, The Hague, Holland. Sub- 
marine Mines. [1 Fig.} March 5, 1 —This invention relates 
to submarine mines for use in a tideway or other current channel, 
and provides means whereby the mine is kept at a uniform dis- 
tance from the surface of the water, notwithstanding the rise and 
fall of the surface level of the water. The apparatus comprises 
@ vane capable of rotation when the water in which the torpedo 


is immersed is flowing ; gear operated by the vane, and to 
wind up the anchoring cable of the mine to increase the depth of 





immersion thereof ; and a device operated by hydrostatic pressure 
should the mine become too deeply immersed, and serving to dis- 
connect the cable drum from the winding gear in order t the 
mine may rise by reason of its buoyancy untila reverse action of the 
hydrostatic preesure device, consequent on decrease of pressure, 
occurs as soon as the mine reaches its proper immersion level, 
and thus causes the cable drum to be prevented from er 
unwinding by throwing it again into gear with the vane train. 
(Accepted May 7, 1902.) 


12,643. J. E. Bousfield, London. (P. Nordenfelt and 
E. Ternstrém, Paris.) Breech Mechanism. (9 Figs.) 
June 20, 1901.—Breech mechanism for ordnance according to 
this invention comprises a breech block formed os 
with a series of steps, each of which has screw-threaded segments 
of different radius, the breech being a formed so 
that when the block is inserted each segment thereof enters a part 
cf the breech of slightly greater jus, and can by a partial 
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Fig./. 
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rotation be caused to engage with the corresponding threads of 
the same radius. The difference between the height of the different 
circumferential segments should be at least equal to the height 
of the thread. In addition to the number of threads used for 
securing the block—for example, two—an additional half thread 
may be added at the rear of each threaded portion in order to 
avoid the formation of a sharp angle between the back of the 
thread and the front of the next higher stepped portion. (Ac- 
cepted May 14, 1902.) 


PUMPS. 
7057. x Hill, Denkesz, Ct. U.S.A. Air Com- 
pressor. [14 Figs.) Merch 22, 1902.—In order that compound 
compressor pum used to furnish air at intermediate as 


highest 
well as at the highest pressure without the development of 


——— 





difficulties consequent be oy loss of pressure to the je ed mage 
cylinder intake when is drawn from the intermediate air 
container, according to this invention pressure controlled means 








circuit also including part of the storage battery, and a field 
magnetised proportionally to the current flowing from the gene- 





13,460. W. MacKean and E. Walker, London. 
Burning and Seasoning Flame Mantles. [2 Fi78) 








are provided in attachment upon the intermediate air con- 
tainer, and which serve to stop the effective action of the 
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high-pressure cylinder (or of one acting side thereof) when the 
pressure of air in the intermediate container becomes prejudici- 
ally reduced. (Accepted May 14, 1902.) 
12,739. G. Pott and R. Williamson, Motherwell, 
k. Driving Saanessnamne, (2 figs.) June 22, 
1901.—This invention relates to electromotor driving of cen- 
trifugal or other high-speed apparatus, and according thereto, 
and in order that the motor may get up epeed rapidly and before 
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becoming attached to the load, and that it may begin to move 
the load without shock, the armature of the motor is mounted 
on a loose sleeve, and has a number of radially sliding arms 
carrying friction blocks adapted to engage with a flanged disc 
upon the shaft to be driven. (Accepted May 14, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

9435. J. E. Ogden, Liscard, Chester. Steam Trape. 
(3 Figs.) May 7, 1901.—The thermostatic steam trap according 
to this invention may dispense with motion-multiplying devices 
for opening the valve, as a positive and vigorous contraction of the 
expansible tube is provided for by insuring that water entering the 
same can be quickly cooled or has been already greatly lowered in 











temperature. The tube may have a loosely-fitting liner, and the 
water be made to flow into the space between the liner and the 
tube, so that it can rapidly become cold, or the water may flow 
into the tube from a coil or reservoir in which it has remained 
long enough to have become reduced to a temperature but little 
above that of the air. (Accepted May 7, 1902.) 


. R. Roberts and C. James, Grantham, 
Lincs. Water-Tube Boilers, |2 Figs.) July 1, 1901.— 
In a water-tube steam boiler wherein a series of straight, inclined 











or curved tubes le arranged over a furnace and connected at 
either end or at both ende to & aheam And water drum or drume, 
and with the object of eneuring greater freedom of expansion for 


vide for better separation of mud than is possible with such steam 
generators as hitherto usually made, according to this invention 
two back-headers are used, the tubes forming the main portion 
of the boiler being connected to the upper back-header, the top 
of which is in turn connected to the underside of the rear end 
of the steam and water drum by nipples in the usual way ; one or 
more bottom rows of tubes isor are made longer at the rear ends 
than the upper row of tubes, and must be connected to a separate 
lower back-header made deeper than is necessary to take these 
tubes, so as to form a receptacle in its lower part for mud and 
other deposit, and connected by separate long nipples to the 
under side of the rear end of the steam and water drum. (Accepted 
May 14, 1902.) - 


16,394. E. Guilleaume, Mulheim, and the Guil- 
leaume Engine and Boiler Works Comp Li- 
mited, Neustadt, gern A Water-Tube Boilers. 
(4 Figs.) August 15, 1901.—Io this boiler parallel water-tubes, 
all connected to the same front and rear water compartments, 
are 80 di and proportioned that the water is heated more 
in some than in others in order that circulation may be obtained. 


The boiler illustrated is described. There is one claim, as 
Fig.1. 








follows: ‘‘The improvements in water-tube boilers characterised 
by having two water chambers, the back one of which may be 
divided into several horizontal compartments, and which latter 
chamber or chambers is or are eeparated from the steam drum, 
and by the connection of all the tubes to different compartments 
of the front water chamber the circulation of the water is accele- 
rated substantially as and for the purpose herein set forth.” 
(Accepted May 14, 1902.) 


TEXTILE MACHINERY. 


11,729. A. Lees and Co., Limited, and T. Brooks, 

idham. Lap Rollers. (2 Figs.) June 8, 1901.—This in- 
vention provides improvements in connection with the lap rollers 
employed in machines for preparing cotton and other fibres, and 
the object is to dispense with the anti-friction rollers or bowls used 
in the ordinary rack-heads for putting weight upon the slip or lap 
roller on which the cotton or other fibre is wound. The we 
hollow lap roller, with ends of reduced diameter, is employed, 
and a hole is, as usual, made axially through one of ite ends to 


Fig.1. 
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receive along rod that passes through and across the lap roller, 
and carries the lap when the roller is slipped out. On each end 
of the roller is fitted a loose bush, and these bushes are connected 
to the roller ends, for example, by a split ring in a groove, so 
that they can rotate freely, but cannot slip off the ends of the 
roller. The ends of the rack-heads are prepared to fit over the 
bushes, and thus when weight is put upon the slip or lap roller 
the latter can rotate free)y while the bushes may remain stationary. 
(Accepted May 7, 1902.) 


13,554. J. Coo 


, Nottingham. Twist-Lace Ma- 
chines. (2 Figs. 


July 8, 1901.—This invention refers to the 


Fig.2 











ends of the catch-bar arms are each hinged aed prem ye to an inde- 
pendent slide or carriage mounted on a curved bed or guide-way 
on a@ cradle secured to the framing of the machine. The guide- 
ways on the cradles are concentric with the centre of the machine, 
so that the slides or carriages mounted thereon travel in a 
path concentric with the centre of the machine, and perform 
the same office as landing bars. The arranged 
in pairs, one of each a‘ the back and one at the front, 
the number of pairs employed being determined mainly by 
the length of the machine. The catch-bar carriagzs on the 
guideways are connected by links to arms on the overhead rock- 
ing shafts for operating the catch-bars. The lower ends of the 
links are preferably connected to the catch-bar carriages at the 
same point as the catch- arms. Each catch-bar carriage hag 
also a prop, the inner end of which extends under the corre- 
sponding catch-bar, and thus rng supports for the bar at 
different points in its length when in its lower position. It is 
stated that with the arrang t described the catch-bars are 
more effectually supported than heretofore at different points in 
their length, and there is thus less risk of them cau-:ing damage 
to the carriage. (Accepted May 14, 1902.) 


MISCELLANEOUS. 


25,469. V. H. Miller, Bruhl, Germany. Fractional 
Distillation [1 Fig.) December 13, 190).—The process of 
fractional distillation according to this invention appears to con- 
sist in equalising the temperature between the distilled vapour 























(25489) 


and the liquid of condensation regularly and progressively instead 
of in stages. tus for the purpose may comp a 
rectifier (or consecutive rectifiers) bearing an upright externally- 
cooled condensing tube. (Accepted May 7, 1902.) 


26,737. R. Hope-Jones, Hereford City. Sound-Pro- 
ducing Apparatus. [8 Figs.] December 31, 190].—In this 
specification is broadly claimed ‘' the —— of an indepen- 
dently-driven rapidly-reciprocating engine with sound-producing 
apparatus, substantially as described,” and in the description it 
is stated that the engine may be actuated by “ fluid under pres- 
sure,” by ‘‘the pressure of the atmosphere,” or by “‘ electric or 
electro-magnetic influence ;” and that ‘‘for the purpose of this 
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invention a reciprocating engine of any pattern may be em- 
ployed, provided it be ongene of producing a backward and for- 
ward motion a considerable number of times per second,” The 
sound may or may not be produced by the energy of the motor, 
One apparatus is a siren with a reciprocating valve worked by a 
rotary electro-motor which is described as ‘a reciproca' 4 
engine” that ‘‘consists of an ordinary electro-motor” which is 
* capable of revolving an armature and shaft at a high speed and 


of moving & connecting-rod up and down through the medium 
4 & oran pi fixed in one end of the motor shaft,” (Accepted 
ay 7, 1002, 
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Kigornio TRACTION IN TraLy,--The South Italian Rail: 
way Company has obtained the authority of the Italian 








mechaniom for carrying and operating the catoh-bara in "go 





the bottom rowe of tubes and bo lnprove the ciroulation and pre: 
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through” twist lace machines, and according thereto the outer 
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Government to extend to Poggio Nueoo a service of 
electric traction which was inaugurated lant year upon ite 
Hologna and Man Felice section, 
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Highest grade for Mechanical and ectrical 


THE BERGISH STEEL FOUNDRY, 
39, Victoria Srreet, Loxpon, 8. W. 


err Boilers, Vertical and 


also Vertical and Beat 
“or finished.—’ 
ON OO., Lrv., Grantham, 5079 
HIGHEST AWABD, PARIS, 1878. 


(Joldsworthy’s 1 s Emery, 
~ Emery Cloth, 
Glass Paper, 


5108 


100 ‘Machine Tools, oan ene 


: Lathes, Drills, Planers, 
SOOTT BROS., Halifax. 8 eee Ie. Tithe 4 


irius. Pulsating Pump. 


Always ready for work. Pumps almost any 
liquid or semi-liquid. 


Hreed- -water Heaters. 


Extremely simple’ and efficient design. 
HOLDEN & BROOKE, Lrp., 
Srrivs Works, WEsT GoRTON, MANCHESTER, 
London Office ; 110, Cannon 81,, E.C, 8088 


GOLD MEDAL—Invantions Exursrrion—AWARDED, 
[2ckham's Ps Patent atent Suspended 
WEIGHING 
ROAD ENGINEERING We WORKS COMPANY, Laurrup, 


ee lic Oranes, Grain 
us, Advti, last week; page 12. 5206 


Disshets g ans and Soreening 
THE HABDY mre MAGE Pa 00., Tp.. Sheffield A 
Cranes (axprowsns). 


Handbook ony. JESSOP 
Lm eyed and Louden), Lucrap, 22, W: 


tone reakers 
so sé Re ock. rs ashes. 


’ W: H. Baxter, Ltd, pen 
Wy illans’ Patent Central- 


VALVE ENGINES for ELECTRIC LIGHT: 


me St ee aaa te 









































Warwickshire. 


J, * E. He 8 





A Refrigerating & ‘[oce-making 


Mexhines. 


850 Machines fitted on Board Ship alone, * 


| Hundreds of Machines evvpiiea on 





Land for all purposes connected with aad 
REFRIGERATION AN AND IGB-MAKING. 


Ji & E. Hall, Limited, 
Danrvor Inomwouns, KENT, 5008 





bake “ed 3 Sr, Sven's Linn, LONDON. 











ENGINEERING. 


21902. 





Sane 
— 








INEERING AND CHEMISTRY. 
City. ‘and Guilds of London 
INSTITUTE. —SESSION 1902-1008 


The Courses of Instruction at the Institute's Central 
(Exhibition Road) are for students 
not under 16 years of age; 
Technical College , for students not under 
14 years of age. The Entrance Examinations to both 
Co “3 held in September, and the Sessions 
commence in October. Particulars of the Entrance 
Examinations, Scholarships, a Bn Courses of 
may be obtained from th leges, or from 
ead Office of ys Institute, ee College, 
Bosiagoall Street, E.C. 
OITY AND GUILDS CENTRAL TECHNICAL 
4 Ba : —_o ee pn 8.W.). 
lege for ents not under 16 4 
to become Civil, Methanioal or Electrical Drclecore 
Chemical and other ihaeutesieames and baa age 
Fee for a full ee wee Course, £30 per 
Professors :—(Civil Mechanical 
W. ©. let F.B.8., M. Inst. O.E. ; (Electrical 
ng) W. E. Avnrox, F.BR8., Past Pres. Inst. 
(Chemist) H. E. ARMSTRONG, Ph.D., LU.D., 
Pra. Mechanics and Mathematics) o. Hewaici, 
Pi, % iw. F.B.S. 


OITY AND GUILDS TECHNICAL OOLLEGE. 
a. (LeonarD Orrr Roap, E.C.). 
mae oe Students not under 14 prepesia 
apunter ~ he and Chemical Industries, a 
for ener tudente Fees, £15 per Session for Day 


a Frotessors ge rc Electrical Beaineering) 
8. P. Tuompsor, F.R.8.; (Mechanical En- 
ar and Mutheceatlos) W: E DaLBY, M.A., B.Sc., 
Inst. O.E.; (Chemistry) R. Msupoxa, F.B.S., 


Gly and Guilds of London Institute, 
iresham Oollege, Basinghall Street, E.C. 


Session. 
neering) 


L 663 





it London Technical], 


OOLLEGE, Mite Exp Roap, E. 


The Drapers’ Company y will AWARD, on the result 
of a Competitive Examination to be held at the 
_ eon 2nd and 3rd of July, 1902, TWO SCHOLAR- 


Ciasses of the College for two years ; the holder 

receive £20 on account of the olarship each 
year, and will be exempt from class fees. go ce 
may be renewed in species] cases for a third 
Candidates must be between 16 and 18 years o ef 
on the ist of September, 1902. 

Entry forma and full particulars may be obtained on 
application to the DIRECTOR OF STUDIES, East 
London Technical College, Mile Kod Road, E L 721 


WARNING. 
TO MAKERS AND USERS OF POWER PRESSES 
OR LIKE MAOHINES FOR DRAWING OR 
—- METALLIO SEAMLESS HOLLOW- 


ylor & Challen, 1 Ltd., 


A we 
AL PROO EDINGS ceninee against infringers 
(wether as makers or users) of any of their several 
its relating to above. 
SAUNDERS, BRADBURY & SAUNDERS, 87 
Row, Birmingham, Solicitors for Taylor « and 
Holiday s in Germany, 
SWITZ Stag NORWAY, &c. 
ROYAL BRITISH MAIL ROUTE via HARWICH 
and the HOOK OF HOLLAND, 


Daily (Sundays included) Service to the Continent. 


Send post-card to the Continental Manager, Great 
Railway, Liverpool + my — EO. for 





of 














TENDERS. 
fg Seg oy South Reng my yt S till Noon o 


Eastern 

descriptive iiustrated pamphlet (free). L 640 
————— ne ressreomme cepa 
HARBOUR CONSTRUCTION. 

enders will be Received | ad 

at the Office of the Engineer-in-Chief 

STRUO- 

TION Tom ot a ‘s HARBOUR. at 1 Light’s hones Port 

ustral 
Drawings and Specification can be d Forms 
of Tender obtained, at the Offices of the Eaginecrin. 


, each of the value of £40, and tenable in the | W. 


| Waterworks 


a 
CORPORATION 01 OF OALCUTTA. 
WATER WORKS DI aS DEPARTMENT. 


[AmanpE Ne Norice.] 
TO PIPE FOUNDERS. 


The Commissioners are prepared to receive 


T'enders f for the Supply and 


ELIVERY of 2800 more or less, of 
CAST-IRON PIPES: and SPECIALS, free of duty, | Sccitieath 
tolls and all other charges. 
Copies of Specification, Tender Form and Agree- 
pn a ig le ad 
ication 8 ru paymen 
ort Ten Shillings, which sum will’ not og eee 
The Tender must be made on the bed form 
which is attached to the S and rates 
should be quoted in words as well as figures. 
Tenders, endorsed “‘Tender for Cast-iron Pipes,” 
and addressed to the Vice-Ohairman, must be delivered 
at the Municipal Office, Calcutta, on or before the 
15th day of July, 1902. 
The missioners do not bind themselves to accept 
the lowest or any Tender. 
Manicipal Ofice, _"» Beoy. to the Oorporatl 
un y. to the Corpora‘ wr 
Cnbatan the 20th May, 1902. L 642 





THE RURAL DISTRIOT COUNCIL OF RUNCORN. 
HELSBY SEWERAGE. 
The Rural District Council of Runcorn invite 


(T'enders for the Construction 


of NEW SEWERAGE and SEWAGE DISPOSAL 
WORKS at Helsby. 
The Works com; 
12 in. Stoneware Pi 


rise about 24 miles of 8 in. to 
together with all Man- 
cate dipmaemeiin and other 
i yard of 6 in. Iron Pumping 

, the ———s of Pumping Station and Storage 
k and Concrete Filter Beds and laying out small 
Land Filtration Area. 

The Plans may be seen, and Quantities and Forms 
of Tender obtained, at the Office of the Engineer, Mr. 

H, FORD, O. E., Albion Chambers, Nottingham, 
on deposit of Two Guineas, which will be returned on 
receipt of a bona fide Tender and the return of the 
Quantities, 

The Plans may also be seen at the house of Mr. 
Wm. Diaauz, the Oouncil’s Surveyor, Holly Bank, 
Frodsham. 

Sealed Tenders, endorsed ‘‘Tender for Helsby 
repr y Works,” to be a in to me not later than 
the 12th day of July, 1902. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
GEO, F. ASHTON, 
71, High Street, Runcorn, Olerk to the Council. 
1lth June, 1902. L 686 





MANCHESTER CORPORATION WATERWORKS. 
THIRLMERE AQUEDUCT.—SECOND LINE OF 
PIPES, 


Contract No. 1 
AUTOMATIO AND REFLUX VALVES. 


The Waterworks cs Committee invite 


(['enders for the Supply of 


AUTOMATIC STOP VALVES, 40 in. and 
36 in. diameter, REFLUX VALVES, 44 jo. and 40 in. 
diameter, MOMENTUM VALVES, 18 in. diameter, 
Anchoring Arrangements, Cast-iron Cover Plates, and 
a few other items of Ironwork. 

Printed Specifications and Forme of Tender may be 
obtained, and Drawings may be seen, on - after 
Monday, the 16th instant, u the Offices of Messrs. 
G.H. Hin & Sons, Civil a. 3, Victoria Street, 
Westminster, and Albe bers, Albert Square, 
Manchester, on receipt of ey A = One Guinea, 
which will be returned on receipt of a bona fide Tender, 
after the Committee have come toa ‘dectalon upon the 
Tenders, and on return of the Documents lent for 
making up the Tender, —_ Tenders, endorsed 
"Tender for Automatic and _—— Valves,” and 

addressed Chairman pig Maneworte 


TO CONTRACTORS AND OTHERS, 


THE LONDON COUNTY COUNCIL is preparéd to 
receive 


[lenders for the Trenchwork, 


CONCRETING, BRICKLAYING, RE-PAVING, 
&c., in connection with the laying of Stoneware Cable 
Ducts for nah Council’s Southérn ways, includin 
cP the Ducts provided by the Couneit. 
my 8 to submit Tenders may obtain the 
Schedule of mem Form of Tender, 
Drawings a other particulars at the County Hall, 
tag Calan, 8.W., upon payment of the sum of £2. 
rp ever will, after the Council or its ts Committee 
shall have come to a decision —s the Tenders 
received, but not before, be returned to the Tenderer, 
provided he shall have sent in a bona fide Tender and 
not have withdrawn thesame. Tenders must be upon 
the official forms, and the printed instructions con- 
tained therein must be strictly complied with. The 
Contractors will be bound by the Contract to pay to all 
workmen (except a reasonable number of | ly bound 
apprentices) employed by them wages at rates not 
less, and to observe hours of labour not greater — 
the rates and hours set out in the Council's list; 
such rates of wages and hours of labour will be ela 
in, and form part of, the Contract by way of schedule, 
Each Tender is to be delivered at the County Hall 
in a sealed cover addressed to “The Olerk ¢ ofthe Toodon 
ef Council, Spring Gardens, S.W.,” and marked 
“Tender for Laying Stoneware Ducts, Tramways.” 
No Tender will be received after Ten o’clock a.m. on 
Tuesday, the 15th day of July, 1902. Any Tender 
which does not comply with the printed instructions 
for Tender may be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any — occasion 
have withdrawn a Tender after it had bps owned bm 
unless the reasons for the withdrawal were sa 
to the Council. ake 


MME, 

Clerk of the Council. 
County Hall, Spring Gardens, 8.W., 

25th June, 1902. Ls 





TO MAKERS OF ELECTRICAL TRAMOARS. 


THE LONDON COUNTY COUNCIL is prepared to 
receive 


enders for the Manufacture 
and DELIVERY of 80; DOUBLE-DEOKED 
ELECTRIO TRAMOARS, complete with Trucks, 
Motors, Controllers, Ploughs, &c., for the service of 
the Council’s Conduit Tramwa oy Persons desiring 
to submit Tenders may obtain the Specification, 
Schedule of Quantities, Form of Tender, Drawings and 
other particulars, at the County Hall, Spring Gardens, 
8.W., upon payment of the sum of £2. This 
amount will, after the Council or its Committee so 
have come to a decision upon the Tenders received, 
but not before, be returned to the Tenderer, ooaed 
he shall have sent in a bona Jide Tender and not have 
withdrawn the same. Tenders must be upon the 
official forms, and the printed instructions contained 
therein must be strictly complied with. The Con- 
tractors will be bound by the Contract to pay to all 
workmen (except a reasonable number of legally 
bound aS ot ed by them, wages at rates 
not less, and to obse ours of labour not greater 
than the rates and venta set out in the Council’s list ; 
and such rates of wages and hours of iebour will be 
inserted in, and form part of, the Contract b y way of 
schedule. ' Each Tender is to be delivered at the 
County Hall, in a sealed cover addressed to “The 
Clerk of the London County Council, Spring Gardens, 
8.W.,” and marked ‘‘ Tender for Rolling Stock, “a 0. 
Tramways. ” No Tender will be received after Ten 
o’clock a.m. on Tuesday the 15th da: oe of July, 1902. 
Any Tender which does not comply ig the printed 
instructions for Tender may be rejec’ 

The Council does not bind itself to on it the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any previous occasion 
have withdrawn a Tender after it had been opened, 
unless the reasons for the withdrawal were actory 
to the Council. 

G. L. GOMME, 


Clerk of the Council, 


County Hall, Spring Gardens, 8.W., 
25th June, 1902. L817 





to the 
Committee, must be forwarded to t! 
— — ~e° seacmeoie on or 


— Monda: 
Canine ae a do a ‘tied. themselves to accept 
the | lowent or any Tender. 
By Order, we. HENRY TALBOT, 
Town Hall, Man Town — 
12th June, 1902. 742 





TO STEEL OABLE MANUFACTURERS AND 
OTHERS. 


THE LONDON COUNTY OOUNCIL is prepared to 
receive 


[lenders for the Manufacture 


and SUPPLY of TWO STEEL OABLES, one 


~ Paepea 80,000 ft. and the other 9400 ft. in length, for use in 


the lowest nor any Tender  panematiy 


H. ALLERDALE GRAINGER, L730 
Agent-Ger eral. 





THE NEWCASTLE-UPON-TYNE ROYAL VICTORIA 
INFIRMARY. 
TO ENGINEERING CONTRACTORS. 
Contractors desirous of submitting 


[tenders for the Supply and and 


ERECTION of ~~ LANOA 





connection with the Council's Cable Tramways at 
desiring to submit Tenders may 
En; r’s De; t, oon t Hall, Sprin T Gard < 
eer’s Department, inty ng 
av Bender must be upon the official if official forms, and 
rinted instructions contained therein must be 
stetokty complied with. The Contractors will be 
by the Contract to 
reasonable number of ly boued mp ow pce em- 
|e ig by them wages at ratesnot lets, and to observe 
ours of labour not than the enced tease 
set out in the Co 
and hours of labour wil 


County 
ot Sprin Gardens, 8.W.,”and marked * 
for Steel Gable, L. 0. 


©. Tramways.” No Tender will | Tra 


be received after Ten o'clock a.m. on Thursday, 
10th day of July, 1902. Any Tender which does not 
eee ¢ printed instructions for Tender may 
The Council does wy wil no itself to es 
allon sion 
Sal 'uhtndrews Seager after Eada 
rh" la caaponhinpeeay 


to the 
L._GOMME, 


the Council. 
como mat atm 





TO MAKERS OF OVERHEAD TRAVELLING 
ORANES. 


THE LONDON COUNTY COUNCIL is prepared to 
receive 


[lenders for the Misnutertatenas 
get pee cree of ONE orgs 
tap nn ag AVELLING CRANE, to lift 
VEnee IAND « POWER OVERHEAD 
TRAVELLING CRANES, to lift 10 tons each, at 
certain of the Council's ts in the South of London. 
Persons desiring to submit Tenders may obtain the 
Specification, Schedule of Quantities, Form of Tender 
and other — at the County the eum om of ae 


Gardens, 8. payment of 
This amount “wil after the Council 
mittee shall have come to a decision. aon 4 
Tenders received, but not before, be returned to the 
Tenderer, rovided he shall have sent in a bona fide 
Tender not have withdrawn the same. Tenders 
must be upon the official forms, and the 
instructions contained therein must be stric Bag 

lied with. The Contractors will be ae yy the 

tract to pay to all workmen (except a 
number of legally bound apprentices) employed by | Baccnenm 
them wages at rates not less, and to observe hours of 
labour not greater than the rates and hours set out in 
the Oouncil’s list, and such rates of wages and hours 
of labour will be inserted in and ne yy Seg 
Contract by way of schedule. Each is to be 
delivered at. the County Hall in a sealed cover, 
— to the Clerk of the London Sounty 
bs J 


will be seabed after Ten o’clock a.m. on 
— 15th day of ‘ms 1902. Any Tender which does 
me with rinted instructions for Tender 
re 


docs not bind itself to accept the lowest | struction, 
it will not 


Council! 
of | or any Tender, and the Tender of 





to the 


8. 
ing Oranes, LG. C. Tramways.” No Tender | 8.W. 


react | Sac ee eos 


——— 
CENTRAL INDIA > 
¥ COMPANY. pe 


red to Prag n up to Noon, on 


sow, aR AD 


The Directors are 


July, 2 
[renders for the 8 ‘Supply of they ’ 


se Brase Baller Poe 
2. Flavged _— Pain| 3. Steel Material. 


Tenders must be made on forms, copies of which, 
with Specifications, can be obtained at these Offices 
on ng mow of 21s. Bung (which will not be returned, ) 
Directors do not bind themselves to accept the 

lowest or apy ler. 
T. W. WOOD, 


Offices, Secretary 
Gloucester House, Bishopsgate Street Without, 
London, E.0., 24th June, 1902. L §29 


CITY AND COUNTY BOROUGH OF CHESTER. 


CONSTRUCTION AND RE-CONSTRUOTION, AND 
ELECTRIOAL EQUIPMENT OF WAYS 
ALTERATION, ADAPTATION AND EQUIPMENT 

OF SHED; TRAMWAY OARS AND GENERAL 
EQUIPMENT. 


The Corporaticn is | is prepared to receive 


I['enders for above, preferably 


for the whole, or in piiiitiaia: viz. ‘— 
A.—PERMANENT WAY CONSTRUCTION 
length of route about 4678 yards) and 
8 AR SHED. 


—BON DS. 
C.—OVERHEAD steers: 
D.—CARS. 


hp as 





a gery may be inspected 
t at the Town Hall, on 
tory | applic cation to I. No JONES, eehiy ei , City Surveyor, Town 
1; or F. THURSFIBLD, x f Electrical Engineer, 
New Orane dons" from either of whom a copy of the 
Specification and Form of Tender may be obtained on 
payment oy £8 8s., which will be returned if a bona 
jide Tender be sent in. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 
Tenders on the form supplied, and endorsed 
“Tramways,” must re: the undersigned on or 
before Ten a.m. on the 7th J 4 next. 


SAML. SMITH, 
Town Hall, Chester, Town Clerk. 
17th June,-4902. L777 


APPOINTMENTS OPEN. 
NAVAL ARCHITECTURE. 


Wanted, a Lecturer in Naval 


ARCHITECTURE for both Day and Evening 


Classes. 
Must be Bea competent, academical rank 
preferred. 
Commencing salary, TE annum. 
Applications: and iestimon als must be sent in not 
later than July 24th, 1902 

THE SECRETARY, 
Tue DuRHAM COLLEGE OF Science, L 810 

Newcastle-upon-Tyne. 


KING’S COLLEGE, LONDON. 
The Council invite 


Apr! plications for the following 


TMENTS :— 
i; ASSISTANT PROFESSOR of ENGINEERING. 
2. ASSISTANT DEMONSTRATOR in pane A G. 
8. LECTURER in MATHEMATIOS. L 797 
Applications should be sent in by een Jaly 14. 


For further to the Secre 
—— wartes R SMITH, Secretary. 


TO WATERWORKS ENGINEERS. 


The URBAN DISTRICT COU COUNCIL of DOLGELLEY 
require the 
Services of an Experienced 
WATERWORKS ENGINEER to inspect and 
report upon the Works of the Dolgelly Water Co., to 
ane a valuation thereof, and to ad generally as 
of the Council to hase the Works, 
and as to the alterations and additions to the existing 
Works which may be required of the Council by the 
Local Goveroment Board. 
The source of the supply is situate about 3 miles 
from the town. 
— of the district is about 2500. 
Further partiou'ara may be obtained on application 
a the undersigned. 
stating qualifications and e ee 
and the fee required (which must be inclusive of all 
mses), sho! should be sent so as to be delivered to me 
later than ay Oke 7th day of July next. 
iy 
RICHARD BARNETT, 
Council Offices, Dolgelly, | Clerk to the Council. 
18th June, 1902, L 804 


Works Manager Required in 


nat the Paced as ame sgh aol ge cay = ease 
medium-speed us an 

able to take of good poets sree Bam ee toe ability an oo 

pom yg bably work A ore, perience 

wou! 2 

ted | capable of Boni wom y 3 nmap kee 4 rate et ra 
age ciweh. red. Address, Fang e, ge, experience 
oner-caia Hina full — = 























anted, at early date, capable 
PA SHIPBUILDER to manage forcign yard and 


se ee Saat na 


& Co., Glasgow. 





peso aprons re for 












which, 
Offices 
arned.) 
pt the 








CQ mall Tools: — - Wanted, 
DRAUGHTSMAN, with special experience 

emall tools, jigs, fixtures and — es! 

full BED Tee ERT Le, Oc Seneex 

anted, ‘Two ns pee 


ee must have 
cosine K Oo to. THE 


seattle Bean 
BUN. {DERL D FORGE & ENGINEERING CO., Lrv., 
Sunderland. "L708 


. ° ; 
W anted,inLondon, Engineer’s 

DRAUGHTSMAN; one accustomed to steel 
construction work and with some electrical knowledge 
preferred. Commencing salary £160, with annual 
increage to suitable man. —Address, stating age, 
experience, with full information as to past —— 
ment, L 825, Offices of ENGINEBRING. 


Wanted, by a leading Firm 


in Manchester, smart, oe DRAUGHTS- 
MAN, to be well = in gearing, witha knowledge of 
electric traction. State age, Experience and gd 
expected. Good opening.— Address, D 18, care of 

H. Surro & Son, Advertising Agents, Manchester. = 

















Waited, by by one of the leading 


— po, co builders in the country, 
first-class D. GH N with good experience and 
thoroughly familiar vith t the design of steam turbines 
of all powers.—Address, stating age, experience and 
salary required, L 824, Offices of ENGINBERING. L 824 


anted, Machine Tool 


DRAUGHTSMAN ; good and permanent 
positie’ for competent man.—State experience, age 
d salary required to THE TANGYE TOOL anp 
ELECTRIC OO0., L7p., Birmingham. L733 


Wie at Once, Good 


ae draulic DRAUGHTSMAN. Good salary 
gem oa ft with full particulars, &c., 
MUSKERS, Limrtep, Liverpoo'. _ L 803 


Draxs ghtsman Wanted, 


rienced in blast furnace and steel dah 
plant.—Address, stating age, experience and salary 
Yq ill L 827, Offices of ENGINEERING. L 827 


Draughtsman Wanted.— 


Subject : internal combustion engines.— 
Apply, MARTIN, 50, Cannon Street, E.O. L 821 


DP aughtsman, Assistant 
WANTED, preferably accustomed to lifting 
e, salary and full par- 
NGINBERING. 

















machinery. —Address, stating 
ticulara of experience, L 823, Offices of 


anted, Junior Draughts- 
MAN ; must be accustomed to making out 

ae —Apply. BRISTOL WAGON anp CARRIAGE 
KS OCO., Lrp., Lawrence Hill, Bristol, oe 

babe Bt and salary required. 806 


anted, Junior Draughts- 

MAN for electrical works in London ; must 

be experienced in switch gear, instruments and acces- 
sories.—Address, stating salary, L 520, Offices of En- 
GINEERING, L 520 


Wanted for Lisbon( Portugal), 


JUNIOR DRAUGHTSMAN, about 19 years 
of age, to prepare drawings from sketches ; must be 
quick, neat and accurate; passage paid. —Send full par- 
Sale to EMPREZA INDUSTRIAL ee 

Lisbon. §05 


Wanted, for Motor Depart- 


ment, energetic YOUNG FELLOW, ac- 
customed to costing, buying materials and well up in 
shop-work routine and stores management.— Address, 
L 794, Offices of ENGINEERING. L 794 


anted, Foreman Malleable 
Tron Works, —Apply, PARKER eases DRY 
CO., Derby. L 766 


f jngineering Pupil.— Vacancy 
ith Firm (Government Contractors) manu- 
facturing latest. types of machinery, oil and gas 
es, &c.; moderate premium.—Address, E 752, 
ces Of ENGINEERING. E 752 























SITUATIONS WANTED. 


Hinge ers Wishing to Engage 
agers, Assistants, a ig Foremen, 

» are invited to apply to Messrs. RIOHARDSON 
a CO’S. EnGingers’ Employment AGENcY, 65, 
Imperial Buildings, Ludgate Circus, E.C. L 544 


\ orks Management.— 


A.M.LM.E. (32) DESIRES OHANGE ; loco., 
tools, general, experienced ; highest references ; 
commercial experience. — Address, If %8, Offices of 
ENGINEERING. L 813 











ppointment Desired by C.E. 


(33), as resident engineer or draughtsman on 
railway or other public gee f 17 years’ experience, 
including posts as resident and contractor's engineer ; j 

me baie terms.—Address, L 694, Offices =e 


echanical Engineer (34), 


temperate, WANTS CHARGE of boilers and 
experienc, Sest-chaas fate 1. signe 10 years’ shop 
rience, experience in water- 


brew ih speed enginesand pump pumps; ager 3 
(jraduate Ci Civil Engineer, = 


practical experience in designin Sa 
management slike ani a a 


dations, cag te Saari at 


pein, 
i trian (29), 
a, Aus' 
haat dee Keane Duapeget ae} 








technical si nigh g 





* Just out, in Crown 8vo, With 200 Illustrations, 3s. ‘6d. 


“/ELEMENTARY COAL-MINING: 


DESIGNED TO MEET THE REQUIREMENTS OF STUDENTS ATTENDING CLASSES 
ON COAL-MINING, AND OF MINERS AND OTHERS ENGAGED 
IN PRACTICAL WORK. 
BY 


GEORGE L. KERR, M.E., M.Inst.M.E. 


AUTHOR OF ‘‘ PRACTICAL COAL-MINING.” 

CONTENTS :—The Sources and Nature of Coal.—Exploration and Boring for Coal.—Breaking Ground,— 
Explosives, Blasting, &c.—Sinking and Fitting of Shafts.—Modes of bik ear 5 —Timbering Roadways : 
Supporting Underground Workings.—Winding or Drawing Art or Unde! und Con- 
veyance of Coal.—Pumping and Drainage of Mines.—Ventilation of Mines, Gases, &e. —Lighting of Mines.— 
Surface Arrangements, Cleaning and Sorting Coal.—Surveying, Levelling, and Plans.—Index. 


PRACTICAL COAL-MINING. By Grorez L. Kerr. 
and Corrected, with over 520 Illustrations, 12s. 6d. 

ORE AND STONE-MINING. By Prof. Le Neve Foster, F.R.S.\ Fourtu Eprrion, 
Revised. With 716 Illustrations. 34s. 

COAL-MINING. By H. W. Huauss, F.G.S. Fourtrs Eprrion, Revised and Enlarged, 
with additional Tiustretions. 24s. net. 








Sreconp Eprrion, Revised 


4) MINE-SURVEYING. By Bennerr H. Broven, A.R.S.M. Ninru Enrrton, Revised 


and Enlarged. 7s. 6d 
Sane AND EXPLOSIVES. By 0. Gurrmann, 


MINE ACCOUNTS AND MINING BOOK-KEEPING. By Prof. J. G. Lawn. 
Seconp Epition, Revised. 10s. 6d. 

MINING ENGINEERS’ POCKET-BOOK AND DIRECTORS’ AND SHARE- 
HOLDERS’ GUIDE. By E. R. Fietp, M.Inst.M.M. Pocket size, leather, with blank MS. pages, 3s. 6d. 


A HANDBOOK ON PETROLEUM. | By Captain J. H. Tuomson and Dr, Repwoop, 
With Plates (one coloured). 8s. 6d, net. 5126 


A.M.LC.E. With Plates. 

















NOW READY. 


Fully Illustrated, 987 pp. S8vo. Morocco Flap, gilt edges. 2is, net, 


THE ELECTRICAL ENGINEERS’ POCKET-BOOK 


A HANDBOOK OF USEFUL DATA FOR 
ELECTRICIANS AND ELECTRICAL ENGINEERS. 


HORATIO. A. FOSTER, M. Amer. I.E.E., M. Am. S.M.E., 
With the Collaboration of Eminent Specialists. 


8}London: CHARLES GRIFFIN & CO., Ltd., Exeter 8t., Strand. 








CONTENTS. 


Symbols, Units, Instr ti Measurements—Magnetic Properties of Iron—Electro-magnete— 

Properties of Conductors—Oable Testing—Dynamos and Motors—Transformers—Electric Lighting—Electric 

Street Railways—Transmission of Power—Storage Batteries—Switchboards—Electricity Meters—Telegraphy— 

Telephony—Electro-chemistry—Electric Heating—Electric Mining Plants—Lightning Conductors—Electricity 
in the U. 8. Army and Navy, &c., &. 


PRociet 
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LONDON: E. & F. N. SPON, Limited, 125, STRAND. 











socmhntanedath 
Largely in use in all parts of the World, and used by Sin'een Governments. 750 pages Crown 4to, handsome cloth. 40s. nett. 


THE ENGINEERING TELEGRAPH CODE. 


By A. si ore ages, M.I. Mech. E., and JAMES STEVENS, M.E., M.I. Mech. E. 


For use of Engi ppers and all engaged in Engineering business or the buying and exporting 
of Machinery. 


A SUPPLEMENT TO THE ABOVE, 
Uniform in size and consisting of 180 pages.of valuable additional matter, inclu a List of over 660 British Bugineering 
Firms and Suppliers is Now Reavy. Handsome cloth. ice 10s. nett. 
E.Cc. 4778 


J. STEVENS, 9, FENCHURCH AVENUE, LONDON, 


TRACTION and 
TRANSMISSION. 


(Published on the first Tuesday in each month. ) 
A MONTHLY SUPPLEMENT TO 


“ENGIN HBRIN CG 


PART =xwr. READWT JULY i. 
Price 2s. net. Post Free 2s, 4d. 
Annual Subscription (payable in advance) £1 8s, Od. 




















CONTENTS OF ParRT XVI. 


The Industrial Outlook. By W. Craic HenprERson. 

Electric Motors ; their Theory and Construction (Illustrations in Text). 

By H. M. Hozarr. 

Electric Cranes (Plates XXXII, to XXX VIIL and Illustrations in Text). 
Puitie Dawson. 

The ¥ Municipality of Geneva. By M. Acuarp, 

The Empire and the Atlantic. 

The Works of Messrs. Vickers, Son, and Maxim, Limited (Plates XXXIX to XLV. and 

Illustrations in Text). (Second Article), By Anex. RicHARDSON. 

French Electromobiles (Plates XLVI. and XLVII. and Illustrations in Text). 


(Second Article), 
(First Article). 





Vol. I. of TRACTION & TRANSMISSION, with 97 Plates and numerous 
Illustrations in Text, Price 12s. 6d. net. 
Vols. Il. and HI. NOW READY, Price 10s. 6d. each net. 





Enquiries as to Advertisements, and Publishing Department matters generally, should be 
_ addressed to the Manager. 


CHARLES “GRIFFIN & CO.,- Ltd., PUBLISHERS. E 


Rvpotr Mossz, Seilerstitte, Vienna ace 
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New Explosives Company, Ld, 


ESTABLISHED 1865, 


75, Queen Victoria 8t., London, E.C. 
(WORKS—STOWMARKET) 
Manufacturers of GUN COTTON, CORDITE, 
DYNAMITE, GELIGNITE, PIT-ITE, STOWITE, 
BLASTING GELATINE, GELATINE DYNAMITE, 
DETONATORS, FUSES, and every description 
of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MINING PURPOGES. 
and Pit-ite have passed the ‘* New Special 

Tats” by the ome Ofce Authorities for ute in 


Contractors to the British and Foreign Governments. 


w. @. Bagnall, 1a., 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 


N Small Locomotives. First-class 
“Tangles af low prices, giving bee revalla wit 
coal, wood, or oil as fuel, 


Portable —— Bi a — 


NARROW GAUGE PERMANENT WAYS. 


‘BULL'S METAL & MELLOID CO. 


Leadenhall Ohasibory,& Bt. Mary Axe, Lendon, B.. 


BULL'S METAL.—Propeliers, Sheete, vay = 
Valve Spindles, Condenser Staysand 
MELLOID (Reg. Trade Mark and Patented). 
pod tem) Plates and Stays, Boiler Tubes, Stays 
Fire-box Plates, Bars, Sheets, Valves, &c. 
WHITE'S METALS.—Babbitt’s, Plastic, &c. 4916 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


— SOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’'S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 

EIGHT SIZES— 
2} in., 2 in., 2} in., 8 in., 8} in., 4} in., 5} in., & 6} in. 
BOLT SCREWERS ONLY, 1in., 1}in., 2}in., &3} in. 


FOR OTHER MACHINES, GEE ILLUSTRATED ADVT., FIRST 
ISSUE IN BACH MONTH. 3486 





MAKERS OF 


ait 











THE GREATEST SUCCESS IN 


PACKINGS FOR HICH PRESSURE. 


Bend for particulars and directions for ordering. 
See full page Advertisement, 5128 


JAMES WALKER & CO., Lion Works, 
CARFORD STREET, POPLAR, LONDON, E. 








HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING 
OILS 


For Cylinders, Heavy Bearings, 
and Machinery of all kinds, 


CANNOT CORRODE, “GUM" or “CLOG.” 


CYLINDER OILS. 
MACHINERY OILS. 
CAS ENCINE OILS. 
DYNAMO OILS. 


Prices, Samples and all particulars of 


ENGEEBERT & O0., 


44-47, Bishopsgate Without," 
Z.ONDON, F.C. 











ANNAN, SCOTLAND. 


“LUCIFER” BRAND, 


Ships; Partitions, Floors, &c., of Public Buildings, 
Bungalows, &c. 





Full Particulars, Samples, &c., on application to— 


5365 


88, Leadenhall Street, LONDON, E.C. 


4, CANNING PLacE, LIVERPOOL. 20, West Bute Street, CARDIFF. 


THE 


VAUXHALL IRONWORKS 


COMPANY, Lr. 
Wandsworth Road, 


London, S.W. 


HIGH-SPEED ENGINES. 
Telegrams - - “ Wellhole, London.” 


~~ Orry Orrics: 45, LEADENHALL ST., E.C. 


The United! Asbestos Co., Ld., 


DOCK HOUSE, BILLITER STREET, 


NON-CONDUCTING COVERINGS. 
ENGINEERS’ FITTINGS AND STORES. 
80655 





COCHRAN 


PATENT 
MULTITUBULAR 
VERTICAL 


BOILERS 


OUR SPECIALITY. 


IMMEDIATE 
DELIVERY FROM 
STOCK. 


th 
1 


, SASS GASH 


RS 
Y-- 








ASBESTOS FIRE FELT 


For lining Holds, Bulkheads, Cold-air Chambers, &c., of Steam 


SALAMANDER LUBRICANTS. 


[June 27, 1902. 
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88 OHANGERY he tee 
. And 8, Easr Panave, LEEDS, 4431 


aa Patent Office, 
St. Voronnr Steuer. 

















Gust eae 
e, London, W.O. — 


=| WITTY & WYATT, LTD., eee 





~) onsen and Son, Chartered 
(Established 1009 abtain British, Colonial and F reign 
o 0 
ite and Marks and Designs Registratio: 
Full information on = 
77, OHANOERY Lonpon, W.O. 6112 


atents.—G. F. Redfern &Co., 





charges. Designs and gratis. indo Mare rogieed Lendon 


Wall Tele. Address: “ Invention, London.” 


atents.—Messrs. Va 
and SON, Bri and 
Agents 01, ‘Chan uancery ane, WC. 
with Letters Patent 


for Intentions A Gh A Gralde te lav Taventors "free "Oa tor 








CONVEYOR & ELEVATOR co., 
ACCRINGTON: 
See our Advertisement, last week, page — 


The Stirling Water-Tube Boiler, 


HIGHEST EFFICIENCY GUARANTEED. 
See Iliustrated Advertisement, page 76, last iseue. 
Sorz Mawvracrunsss ix Great Barras 
THE STIRLING BOILER CO., LTD., 
2, &t. Andrew Square, Edinburgh. 4982 


PRIESTMAN BROTHERS, Ld. 
DREDGERS & OIL ENGINES 


See Advertisement previous week. 4886 
HOLDERNESS FOUNDRY, HULL; 
And 32, Victoria St., Westminster, S.W. 


Improved 


=TANS 


Illustrated Book, describing latest 
make of Self-contained Fans and Engines 
sent with pleasure on application. They 
require only one-tenth of the Masonry 
that is necessary for a Belt-or Rope- 
driven Fan of equal capacity. 

— THE — 


Waddle Patent Fan & Engineering Co., 


Lianmore Works, LLANELLY. 5382 























WADDLE 














TUCK’S 


GENUINE PACKINGS 


ARE ONLY MANUFACTURED BY 


TUCK & CO., LTD. 
116, Cannon Street, LONDON, 


And at Liverpool, Cardi Cardiff, — Barry 
Southampton, Dublin Melbourne. 


IMDIA-RUBBER, LEATHER ano 





Telegraphic Address; mace 


Works—INDIA-RUBBER& PACKINGS, Lambeth; 
LEATHER, Liverpool ; ASBESTOS, Cardiff. . 


ate 
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WH. EE. WiLLCcoxzx & CO., 


Warehouse: 34 & 36, SOUTHWARK STREET. 


COMMON SENSE AT LAST! 


THE IDEAL PACKING. 


The core remains unaffected by the lubricative and 
greasy elements. 


WILLCOX 's 





PACKING 


For PUMPS ard HYDRAULIO GLANDS of all kinds. 
Largely used by WATERWORKS, &c. 





SEND FOR SAMPLE. 


SOLE AGENTS FOR THE 


Patent Penberthy Injector. 


AUTOMATIC. 
RE-STARTING. 
HIGH DUTY. 
GREAT CAPACITY. 


For all classes of 
STATIONARY, 
MARINE, 
and 

PORTABLE 
BOILERS. 


RELIABLE: 
EFFICIENT. 


250,000 
in use, 


ITD. 


Offices : 23, SOUTHWARK STREET, LONDON, S.E. 


All sizes } in. to 4 in. 


LIFTS AND 
FORCES. 


SIMPLE 
and 





EFFICIENT. 





eatin 


aheiiatemeten 








Capacity up to 9000 galls. per hour. 


Willcox Semi-Rotary 
Wing Pumps. 


DOUBLE & QUADRUPLE ACTION. 





PATENT WIRE-BOUND HOSE 


FOR SUCTION & DELIVHRY. 


Specially adapted for Engineers and 


Contractors. 
4831 


WILL NOT 
KINK. 


VERY 
FLEXIBLE. 





Made in all sizes up to 10 in. bore, 


(LONDON : 52, Queen Victoria St.) 


EDGAR ALLEN & CO., LTD., IMPERIAL STEEL WORKS, SHEFFIELD. 


BARS AND CASTINGS. 


5247 








RUSTON, PROCTOR & CO., Lt, LINCOLN, cna. 


ee AT 46, QUEEN VICTORIA pectin: Fase. cly LONDON, EB. Cc. 


MINING MACHINERY of all Kinds. 


ENGINES up 
OIL and GAS 


to 70O 1L.HP. 
ENGINES. 


' 


HIGH-CLASS BOILERS up to 200 lbs, W.P. 
TRACTION and PORTABLE ENGINES. 





UPWARDS OF 


48,000 
ENGINES AND 
BOILERS SOLD. 


PLEASE 
QUOTE THIS 
PAPER. 
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A. RANSOME & CO., Ltd., 


* MAKE A SPECIALITY OF 


HIGH- GLASS ENGINE & MACHINE CASTINGS 


which they supply at 
| . VERY MODERATE PRICES 
from their New Foundry. at Newark - on - Trent, 
specially built and equipped with the Most Up- 
to-date Plant for this class of work. 





‘- Estimates for Castings furnished on receipt of drawings 


_ View of a portion of A. Ransome & Co.’s New Foundry. and particulars. 


A. RANSOME & CO., LTD, 


Works and Head Office : Stanley Works, NE WARK - poms -TREN T. 


___ LONDON. _OFFICE: 304, KING’S” ROAD, CHELSEA, ew. ouo 


PLAN- COPYING. PAPERS: AND LINENS. 


HASIEST TO. USH, GiviNG BEST RESULTS. 
— Lines on Blue Ground ;_Blue ilen on White Ground ; Black Lines on a Ground. 
‘PRICE LIST ON APPLICATION: 
New Catalogue, 300 pages, nearly 600 Illustrations, now ready. Price Is., pant’ free. 


M ARION. & CO, 2 2080 1304ne, , ean PHOTOGRAPHIC DRY PLATES, PAPERS, 
ay —_ LONDON, W. MOUNTS, CAMERAS AND SUNDRIES, is 

fr mm REP ATI a a RRR 
The LEADING INIECTOR am Pe inthe United Stats 


* Locomotive Injectors & Lubricators. 


















































02 & 94, LIBERTY STREET, =a 
NEW YORK, U:S.A. 


Pe ie ioe oe? IO ORRIN PATHMT ese re ¢,tinten woe 


“CLIMAX ” WATER-TUBE BOILERS 


OVER 600,000 HP.:IN USE. 
The BEST Boiler for Central Electric Light, \Traction, and Power Stations. . Absolutely NO DEAD POINTS in Cireulation. 


Heating Surface FIFTY TO ‘ONE of Grate. 


6107 


= c” §=—-—-dDOUBLE & TRIPLE SIGHT FEEDS,)EJECTORS & FIRE EXTINGUISHERS. “4 

5 Bef INJECTORS & LUBRICATORS specially constructed for High eee, 

z NATHAN MANUFACTURING CO, 2 
omg 
a 











ADVANTAGEE.— to Screy Jt Joints ; no Packing no Cast-iron Pipes or Headers to trouble from safe and able to carry HIGH 
SeSiecuctalan caren oe een area ae, Hse SERN toes Saeed tt Ret i ye i ep fom foo ps 
What T. A. EDISON thinks of the cme erin “Climax” Steam Boiler. 

Olonbrock Steam Boiler Works, Brooklyn, N.Y. ’ m the Laboratory of Thomas A. Bijom, Seeman, N.J. 
Dear Sits,—Your letter of 30th mo is received. I have a “Qlimax” Boiler, and it is giving great great sat Taking 


§ 
everything in considera it is, in ini d ally, the best boiler so 
oe Se 2 ae en, ee eee Yor aly, THOMAS A. EDISON. — 





B. R. ROWLAND & CO., bro, “Gumax» Woes, REDDISH, near az MANCHESTER 


Sole panindiiaes outsicie U.S., America, to whom all enquiries should be x Pao 
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DREDGE PLANT—IMPROVED PATENT. 


INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR-OWR FLOTATION, 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


Builders of Bow and Stern Well Hopper Dred Suction Pump Dredgers, 
eta Dredgers, Gold Recoverin and Machinery, 
a Hepper Barges, Side & Stern Paddle Wheel Steamers. 


| FLEMING & FERGUSON, Ltd., 


SHIPBUILDERS & ENGINEERS, PAISLEY, NB. 
GEORGE ELLIOT & CO., LTD), p= 


ee 


B LANG'S Lal La WIRE ROPES 








































BOROUGH OF FULHAM obtains most of its power for Electric Lighting from Reiuse,. 
Full particulars trom HORSFALL DESTRUCTOR CO., LTD., Lord bireet, Works; Whitehall Rd.; LEEDS, ct 18 08 fey Wester — 5.W. 


Telegrams—‘‘DESTRUCTOR, LEEDS,’" ‘‘DESTRUCTOR;. LONDON.’” Cedes—Lieber’s Standard and ABC. 


THe ST me 
a ENGINEERING. G8, bra. “= 


PREMIER WORES; A 


" WENTWORTH STREET, . % ‘a: " a 7a 
5224 


—e : SHE F Fl E LD. 
| Any other Section mada. 


TOR 









Seamer eS 









— THE CHEAPEST RING: ON THE MARKET. — 
—————————— 





pune 
















"suc, 


GREGORY-FOSTER’S IMPROVED PATENT 


SMOKE CONSUMER @ STEAM GEN 


Introducing WATER GAS into the Furnace. 








Also in Brass or Bronze. 
ieee 














It has no expensive or complicated parts to get out of order, and is quickly Inferior Fuel, also Trade Refuse, Tar, Pitch, or any inflammable material 
fixed without alteration to existing Furnace aa can be used without danger of smoke production. 
Complete combustion of the~ Gases. RESULTS GUARANTEED. 
anche ta —" of the Fuel is utilized in the-right place and the formation of A MONTH’S FREE TRIAL GIVEN. 
The invention is adapted to suit all types of Boilers, especially for Sea-going NUMBERS SUCCESSFULLY WORKING WHERE OTHERS HAVE 
Mariue Boilers in Tropical Climates. FAILED. 
The Steaming power of the Boiler increased from 10 to 25 per cent. THE BEST AND CHEAPEST IN THE MARKET. 


Write for further Particulars and Testimonials to :— 


ee FOSTER & 00.., 23, Renesas Bena ISLINGTON, LONDON, ‘YN. 














MACHINE cuUT GEARING 


: LATELY SUPPLIED BY THE BRITISH “CHICAGO RAWHIDE” MANFG. CO., Ltd (e. edtintisen)s 


Write “Dp AVID BROWN & SONS, Gear Cutters & Pattern Makers, 
_ Huddersfield. 


WHO HAVE TAKEN OVER THIS BRANCH OF THE ABOVE-NAMED Sie BUSINESS, 
Telegrams: “GEARING.” — 





No. 80. 











= 
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~ TANGYES | 


me GIRDER” STEAM ENGINE. 














AUSTRALIA. 
BUSSIA, 
G. Komrran & Oo., Moscow. MuELBouRNE, SYDNBY. fg. 
RNB, , Parte & Cooearpm. 
FRANCE. ZEALAND, 
NEW 
P k 
Roux Famnzs & Om, ‘ARIS. Joun OnamBars & Son, Lrp., AUCKLAND. 
BELGIUM. 
UNITED STATES. 
Hr. Wiurorp, Bavssnis. J. F. McCoy Co., Nsw Yors, 
SWEDEN. 
DENMARE. 
a yee ad STocKHOLM. a: <: aa & Oo., Copennacen. 
NORWAY. ‘EGYPT. 


E. 0. Gunervane, OmRIsTIANLA. T. Cook & Son (Egypt), Lrp., Camo. 











12 in. by 24 in. Engine, with Tangye-Johnson Gear, suitable for 100 Ib. steam pressure. 





—— A LARCE NUMBER IN STOCK OR NEAR COMPLETION. —— 





TANWGWYWVES LIMiIiTED, BIRMINGHAM. 


London, Newcastle, Manchester, Glasgow, Cardiff, Johannesburg, Bilbao and Rotterdam. 7796 
Telegrams: “TANGYES, BIRMINGHAM.” No. 121 B, 


——— 
we 


























o ,,, if PHILADELPHIA, PENNSYLVANIA, U.S.A. 


.. AMERICAN .. 
Labour-Saving Machine Tools. 


No. 1 UNIVERSAL TOOL-GRINDING MACHINE. 





By means of this machine, which is 
arranged to take tool shanks 24 in. by 2 in. 
(or 3 in. by 3 in. if desired), a rough forging 
is quickly converted into a finished tool, 
accurately ground to a standard, or. to any 
desired shape; and the tools for any given 
class of work are all ground to the same 
model and precisely alike. 





IT MAKES A PERFECT TOOL WITHOUT 
SKILLED LABOUR. 


IT SAVES TIME IN GRINDING TOOLS. 


IT SAVES WEAR AND TEAR ON LATHES, 
PLANERS, &e. : 


IT SAVES MONEY. 5110 





Correspondence Solicited. 
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SIGHT-FEED LUBRICATORS. 


SIMPLEST, MOST RELIABLE and CHEAPEST in the Market. 


HULBURD’S PATENT. Single and Double, 


Fitted with Patent Protectors, which also enable 
sight-glasses to be removed and replaced 
in TWO minutes. 
In the Double Lubricator each feed is absolutel 
independent, so that one can be closed o 
without interfering — the full working of the 
other. 


AS SUPPLIED TO THE CHIEF RAILWAYS. 6102 


THE HULBURD ENGINEERING (0., 


BRASSFOUNDERS AND COPPERSMITHS, 
150, LEADENHALL STREET, E.C. 


























THE 


Vulean Boiler & General Insurance Co. 


LIMITED. 


Chief Offices—67, KING STREET, MANCHESTER. 


ESTABLISHED 18659. 


SUBSCRIBED CAPITAL - £375,000. 
INSURANCE AND INSPECTION OF 
Boilers, Engines, Dynamos, Motors and other Electrical Plant. 


Upwards of 45,000 Boilers and Engines under supervision. 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Act and Common Law. 


Personal Accident, Third Party, Fidelity Guarantee & Burglary Insurance. 


INVITED. 









































APPLICATION FOR AGENCIES 
































































XN . 
IN SE 
gt Som MEG 
YAR $ Soy 
PR | 863.204 
Ose OS 790-0 0* 
GO? FOR | a@reolo 
“Hy 2 of e8 a FS 
Recc Oc VSL Opp 
Beene 309 aF* S30 
wie 5 o § TRADE MARK # So 252. 
37% 5A. “Tn shits of Sotin. square from 6 in. thick upwards Soa Re4 
Sa ZYCHARD KLINGER &OS. QS ES 

of F7L/neers, Contractors to \he Namnnraty, BO. . S$ 


CHURCH  ST., LONDORRN 


Lelekranhie Address: 
eR, 2? MALLEABLE IRON cm. 


CHAINS 
EWART’S 


TYPE. 
750,000 ft. in Stock. All Sizes. 


SPROCKET WHEELS. 
ELEVATOR BUOKETS. 


-BAGSHAWE & CO., 


3, Tower Royal, Oannon Street, LONDON, } E.0. 


THE POWER-CAS CORPORATION, i 


(Mond’s and Duff’s Patents). 


PRODUCER-GAS SPECIALISTS & GAS PLANT MANUFACTURERS. 


Supply and Erect Gas-Producer Plant with or without Ammonia-Recovery. 
































MOND GAS 


Office : 39, VICTORIA STREET, or S.W. 
Works : STOCKTON-ON-TEES. 


dP. HALL & SOND, Ld, 


ENGINEERS, _ 
PETERBOROUGH. 


runatl 


~," 








We make a SPECIAL Compound Direct-Acting Slow Running 


BOILER FEED PUMP. 


6158 





ECONOMICAL and EFFICIENT. 





We deliver 100 lbs. of Water for the expenditure 
of 1 lb. of Steam. This with our 2000 Gallon 
Pump, and a much higher efficiency as the size 
of the Pump increases. 





AN IDEAL PUMP FOR GENERAL BOILER FEEDING 
PURPOSES, 





APPLY FOR PARTICULARS. 
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KINNING PARK 


(RONWORKS. Original Maker and Patentée’offEmbossed Manhole Doors, 4838 


LOWCOCK’S 


EOE. 


ECONOMISER. 








SAVES| 
ye 7, 20°!,| 





or TRE 


A COAL BILL. 


Fitted with all fatest improvements, and spaced Into groups to afford easy «access 
to - ne. 


with every description of Steam Plants at Mills, Factories, Collieries, 
Electrie Cl Vight ot Stations, Gas Works, &c., &c. 


A. LOWCOCK, Lid., SHREWSBURY. ™ 


SIR WILLIAM 4 








If you have not received a Copy of our Slate Catalogue, 


please send for one, with full particulars. 





‘The Mason — _ .. 
Reducing Yalve 
STEAM, wr apiite & AIR. 


This vaive is designed to reduce and main. 
tain an even steam_or air pressure, less 
ot the initial pressure. It will automatically re. 
duce boiler pressure for steam-heatin = 
Syetemon, oT on placee wanes ik slashers, 


i oS mae tedurnmeneen anaes Oak ee — 


25,000 
sarees 8p oe ore -2 emanate 
SEND FOR CATALOGUE. 
The Mason Regulator Co., Boston, mn, U, 8. A. 
ease. 107, 
hm “Clarence 








oe Viera Stree. 92, Ren dcns 


~—4 MELBOURNE: 435, — Sizes, 


01 &C0., Lid. 








Dalmarnock Ironworks, BRIDGETON, ates iat d 


CONTRACTORS, ENGINEERS, BRIDGE BUILDERS AND 
DESIGNERS OF STRUCTURAL IRONWORK. 


— ALSO MAKERS OF — 


| = |Hydraulic Pumping Engines. Accumulators, 


ARROL’S PATENT HYDRAULIC RIVETING MACHINES. 
CRANES, STAMPING PRESSES, &c. 





AYDRAULIC JOGGLING 
PRESS, 





— : 

; ) \ 

Sal\ 

j 

SEEM RSA 
} 
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WICHOLSON'S 


“* HERCULES” 





for Grinding and Crushing Cork, Copra, 
Palm Oil Nuts, Bones (raw, green or 
disgreased), Greaves, Locust, Chicory, 
Oil Cake, &c., &c. 


for Breaking and Grindin 
Cotton, Rape and Linseed 
operation, 


“RECORD” & 
Linseed and Malt ee 





W. ft NICHOLSON & SONS, in. 


TRENT IRONWORKS, NEWARK- ON-TRENT, ENGLAND. 


‘RELIABLE = vieladalalaaas SAFEGUARD, 
“National” Patent 
“Improved Valve-Seated’ 
FUSIBLE PLUCS, 








> Special. Plugs for-High-Pressures, and a 
zap y-fired Boilers. 


— THE = 


General Insurance Co., li, 


Head Of), 8, ANYS SQUARE 


Landen Ollee UEEN VIOTO 
mtr = 





Screwed 13, 14 and 2 inch Gas Thread on the Seating. Lists Post Free. 








~ (BROOKE’S PATENT SEPARATORS.) 








Oil Se 


Cy 
# 


parators 


Pattern E. 
HORIZONTAL PIPES 














Oi. Separator 
with Vacuum Trap aTTAOHED, 





Pattern ForG. 
VERTICAL PIPES. 


Holden & Brooke Ltd., 


MANCHESTER. 


Pattern H. 
HORIZONTAL PIPES. 














London Office. 
110, CANNON STREET 


Sirius Works: 
WEST GORTON, MANCHESTER. 





PATENT STEEL-ROLLER it 


‘‘CHAMPION” MILLS | 
to meal t 


i Cake at ss 


& “SAMSON”: ‘MILLS iz 
for Corn and Rice Grinding, Oat, 


if 
pee 


E suitable for LANCASHIRL 
— CORNISH Boilers, 


NATIONAL BOILER 


gm Steam Dryers \| 


SIRIUS: 


on 
mv a 51 EAM 
standard of quality, securing ; 
entirely reliable action, is strictly bt } 
maintained in the Sirius Trap. Trade SS 


yo Mark “SIRIUS” cast on Trap aa ce this quality 
and British Manufacture: F 


above 120 the. our Patent High-Pressure Trap is. 


recommended. | 


For pressures 





._ = 
HOLDEN & BROOKE, LTD., 
‘ » Rise" : 


WEST GORTON, MANCHESTER, 
110, CANNON STREET, E.0. 











THE HYDE WINDLASSES & CAPSTANS 


Are the Most Efficient. 


They are used by the | IMPERIAL RUS8&§AN 
NAVY, and almost exclusivély by the 
UNITED 8TATE8 NAVY. 





They have been adopted for all aie now 
building for the American Line, Red Star 
_. - Line, Atlantic Transport Line, Pacific Mail 
’ Steamship Company, and-all principal Coast 
- wise Lines of the nited States. 
& 


"MANOPACTURED BY 5439 


WR as<> | The Hyde: Windlass: Company, 


wi ith Engine *eAclosed incasing under capstan. * BATH, MAINE, U.S.A, , 


Write at Once! 


For a ERE SAMPzF package of 


CAST STEEL CEMENT, 


and fill up some of the.Blow Holes in your Steel or Iron Castings 
with SOMETHING THAT STAYS THERE. 


ss AS HARD AS IRON, LOOKS LIKE IRON, 
AND IS IRON. 


a 

















A TriaL Costs NorHina. 
39, Victoria St., LONDON, S.W. 


JW. JACKMAN & 60., 60, St. Enoch Sq., GLASGOW. 


Specialists in ‘Up-to-date Foundry Plant. 4963 ~ 











FAN SYSTEM of HEATING and VENTILATING-for MACHINE 
SHOPS, FACTORIES, 1 sgt, MILLS, &c. 





|BUFFALO-FORGE COMPANY, 


39, VICTORIA ST., LONDON, S.W. 





5419 | 
, B.C. 








— SHND FOR CATALOGUE. — ~ «st 
‘ f 


’ 
ah 
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CAS 
HEATING E 


For MELTING, ANNEALING and WELDING: FURNACES} 
CORE DRYING, BOILERS, and many other purposes. 


W. F. MASON, Y, Ld., & Engineers, MANCHESTER. 


RAW HIDE WHEELS. 























Spur or Bevel. 
ALL BRITISH MAKE, 





BY SPECIAL | MACHINERY. 
Complete Wheels Supplied. 


Carshalton, Surrey. 


Seer ri 


ORDINARY SIZES DELIVERED IN TWO OR THREE DAYS. 





GROVE 
WoRES, 


JOHN SMITH & 6O., 





GLACIER ANTI- FRICTION METAL 


For all Classes of Machinery Bearings. 





GLACIER 'ANTI-FRIOTION ‘METAL | 00,, LTD., 
POE 0, (QUEEN VICTORIA STREET, LONDON, E.C. 
** Bgavoour, Loxpon.” TELEPHONE No. : Bank, 5450. 50050 


SCHAFFER => 
BUDENBERC, L2: 


MANCHESTER. 
GLASGOW. LONDON, E.C. 
MANUFACTURERS of every description of 


ENGINE AND BOILER FITTINGS. & 


Largest Makers in the World of 


PRESSURE GAUGES. 


On Admiralty List for Pressure Gauges. 5426 “— | Seated Steel 1 VALVES, 


a. & EE. LEES, Einerwasnrs, 
Hollinwood, near MANCHESTER. 


IMPROVED HORIZONTAL 
(Class ©) STEAM ENGINES 


Constructed to work at a steam pressure 
up to 100 Ib. 


Pickering Type Governors, with equilibrium 
Valves and Stop Valves combined. 


Strong, Well Fitted, Economical in Steam, 
Prices Modera:e, 
























LEES, HOLLINWOOD." 


Telegrams —‘‘ 











Horse Power, Nominal ... ... oe S329: YOO 16-48 ae 
Indicated HP. at 80lb. Pressure 6 9 12 15 18 24 30 36 42 
Diameter of Cylinder ... ©... ‘6 8 7 8-9-3 31 Oe 
Length of Stroke ... 1... 30 10 18 13:3 OM Os 


FOR DRIVING LAUNDRIES, SAW MILLS, DYNAMOS, &c. 4588 








omen FL, SMIDTH & CO., =m 


PALACE CHAMBERS, 9, BRIDGE STREET, LONDON, 8.W. 
CONSULTING & CONTRACTING ENGINEERS TO 


Brick, CEMENT, and Lime Works. 


SPECIALISTS IN GRINDING AND CRUSHING MACHINERY. 


ROTARY AND FIXED KILNS. 


OBIGINAL INVENTORS AND MAKERS OF 


The DAVIDSEN PATENT TUBE MILL. 


OovE—n 7OOo Ss 

















THE HUNSLET ENGINE COMPANY 


LOCOMOTIV E 
TANK ENGINES 


Of all descrt; 
49 acme 


Ironworks, Oollieries, 

Contractors, 
Docks, Manufactories 

Branch Railways, 


















TAYLOR ano 
HUBBARD, 


LEICESTER. 


: 00 Cwt. to 5 Tons 


In Stock orn PROGRESS, 
FOR Quick DELIVERY. 


BEST AND CHEAPEST. 








Telegrams 
Telephone, 575, 


The ‘Midland’ Crane 


A.EDMESTON & SONS 


Cannon Street Ironworks, SALFORD. 


: “Lifting, Leicester,” 
4624 














4742 





Patent Friction 
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E.9, HINDLEY «SONS 


Works: BOURTON, DORSET. 


London Show Rooms and Stores: 


Il, QUEEN VICTORIA STREET, E.C. 
Telegrams : ‘‘ STEAMPORT, LONDON.” Telephone Address: 856, BANK. 


STEAM ENCINES. 
BOILERS. 
SAW BENCHES. 


5336 











OIL | LAUNCHES. 


LIGHTEST & BEST. USE ORDINARY PARAFFIN OR KEROSENE. 


Complete Boats or Machinery only. 


BUILDERS OF ALL KINDS OF 


STEAM MACHINERY or YACHTS & LAUNCHES COMPLETE. 


VOSPER & CO., LD. PORTSMOUTH. 
Up-to-Date 


CRANES 

















Telegrams : “ CRANES, BEDFORD.” 








auf 


BEDFORD ENGINEERING Cco., 


CRANE BUILDERS, 


BEDFORD. ™ 


National Telephone Ne. 33, 


ees Beare te a 
eae ae aeewwermlceoeererecwwrwewrewereweewereOeeeEO Oe EO OD PPG ae ae 


ll ll in ll cll tll tll, tt tll tin ctl te tll te ill te cell ee tll tl le 








Tue LONDON EMERY WORKS CO. 


CONTRACTORS TO THE ADMIRALTY, H.M. WAR OFFICE, AND 
PRINCIPAL RAILWAY CO.’S. 











“ ATLAS” 
EMERY WHEELS. 
“Atlas” Emery Cloth, 422 
Glass & Flint Paper, 


biases 
Ground Emery, 


‘*NAXIUM, LONDON.’ 
4906 


TELEGRAMS : 











58x, HATTON GARDEN, LONDON, E.C. 





NN LL TE GT IT GT I EL EG EE I EF ET OY Tl 








OO DD DO EQ Se sa sae | 


SOMETHING NEW I 
BROWN & SHARPE’S 


SPRING CALIPERS, 
SPRING DIVIDERS, 

















AND THE NEW . 


FIRM JOINT CALIPERS. 







Send for 
Descriptive 
- Pamphlet. 





ALLSIZES | 
IN STOCK. 


Spring Nut entirely new in / 
design, on the principle of the 
spring chuck, with jaws caré- |} 
fully hardened ; dustproof, and 7 
combines all the advantages of J 
the solid nut with that of quick 
adjustment. 


BUCK « HICKMAN, 


2 & 4, Whitechapel Road, LONDON, E. “a 





‘** Roebuck, London.” Telephone Nos, ; 844, 845 and 867, Avenue, 
¢) 


Telegrams : 
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FRESH WATER FROM SEA WATER ALW 
NORMANDY’S PATENT ph NATER 


DISTILLING MACHINERY] | 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce from Sea Water, Oold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 


NORMANDY’S PATENT DISTILLING MACHINERY for LAND 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 
quality per ton of coal, 


NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments. Also to the P. & O., Royal Mail, and 

many other Liner Oompanies and Yachts, including the Royal Yacht 
“ Victoria and Albert.” Also to Land Stations in various parts of the world. 

HLM.S. “ Powerful,” “Terrible,” “ Argonaut,” ‘Spartiate,” “ Majestic,” 
“ Arrogant,” “ Furious,” “ Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
**Formidable,” “London,” “Hogue,” “ Euryalus,” “ Duncan,” *¢ Cornwallis,” 
and — 4 others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements. 
































Supplied to Messrs. THE SOUTH SOUTH HETTON-COAL CO. 
SOLE MAKERS: 
NWMORMANDZT’S PwPATINT 


MARINE AERATED FRESH WATER 60., Ln,|.YQOSEPH WRIGHT & CO., 


8 Offic 
Opposite Custom House Station, Victoria Dock Road, "| Mirae Victor St, Westninte, SW. ETON, Sr ares. 


LONDON, E. 


WORMAND’S PATENT FEED WATER HEATER.| NO ANNUAL TARRING 


required when 


Adopted by the British and other Governments. 18 STO N i FLEX ROOF | NG 


FIRE ENGINES a 


Clean, durable, economical. Never softens or “drips.” 


_HAND POWER| D. ANDERSON & SON, Lta., 


LAGAN FELT WORKS, BELFAST ; 
And Finsbury Pavement House, LONDON, E.C. 





























4946 


Telephone: No, 2282. Telegrame : “BUCKLEY, SHEFFIELD.” 


WM. BUCKLEY & CO., 
ae 8 ggg SHEFFIELD. 


SOLE 
THH PRINOIPAL 


PISTON 


MAKBRS in ENGLAND. 


INVENTORS AND PATENTEES 
OF THE ORIGINAL BUCKLEY’S 
Helical SPRING COMPENSATING 
PISTON WHICH WE HAVE 
BROUGHT TO P PERFECTION, 
Agent for Ge Germany : 
“6, MORRISON, Avmimatrrat-Strasss 40, 
HAMBURG 11. 
Agents for Scotiand : 
LEES, ANDERSON & CO., GLASGOW. 


We have special and ample facilities for Boring Cylinders in position. 


OUR NEW [ratexr] COMBINED PISTON VALVE AND RELIEF VALVE IS 


COMPLETE IN ITSELF AND CANNOT BE SURPASSED. ALL RISK OF 
BREAKAGE AND WEAR IS PREVENTED. a 


o> 
AN 


a> 
—— 
= 
+ —% \ 
S 
J 
= 
= 
Ss 
Ss 





LU ij 











HAYWARD-TYLER & CO., LONDON. 
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Specialty : 
HIGH-CLASS 


MARINE 
BOILERS 


HSS, Lioyps, , 
Boargp oF TRabz, 
Bureau hg sre AND 


OTHER 
=m UP TO 200 LBs. W.P. 


LANCASHIRE, 
MULTITUBULAR, 


CORNISH 
BOILERS. 


Flanging, Riveting, 


ON ADMIRALTY LIST. 









ESTABLISHED 1868. 








HYDRAULIC PLANT. 





Drilling, Welding, 

i, » and Planing done by 
ae Special Tools of most 

modern kind. . 








Hydraulic, Gas & Water Mains, Siorage ‘Tanks, il Stills, Scrubbers, Washers, Roofing, &c. ss71 


A F. aes a 00. LD., PAISLEY. 
seems OLODL IRONWORKS, MOTHERWELL 


Telegrapbic Addrees :—‘' Globe, Motherwell.” 


(A. & T. MILLER). 


aenecerers of Merchant Bars, Horseshoe Iron, Angle and 
T Iron, Cable Rivet, and Plating Iron; also He el Tip, all ot 
the highest quality, and special attention 1 paid to finish. 


McARTHUR, NASH & 00., Bristol, Sole Agents for England, Wales, Ireland. 
Export AGENTS FOR LONDON : 4920 


= C.B. RUSSELL & CO., Billiter Square Bidgs., E.C. 








RAILWAYS 


Save QO’, in 


labour. 


PROMPT DELIVERY FROM LONDON 
STOCK. 
Estimates and Illustrated Post 
meu Catalogue 


“i ile 0.4. ey TEC «00, 


73, QUEEN VICTORIA ST., LONDON, E.C. 





5299 





Telegrams: ‘‘ Zapia, ‘Louvos." 


“BRADBURY'S 
Onan tee 





WRITE US FOR 
SAMPLES or WORK 
AND 
PRICE LISTS. 
es IT WILL:PAY YOU, 


, Awarded 

bee ao) Gold Medal, 
: “— Birmingham, 
1901. 


We have been awarded the Highest Honours at most of the International Exhibitions. 
14 Gold Medals since 1879. 


Special Tools for Electrical Engineers, Brassfinishers, and a 
of Incandescent Lamp Holder Parts, &c. 


BRADBURY & CO. Ltd., OLDHAM. 


LONDON: 8, Farringdon Avenue, E.C, BIRMINGHAM ; 183 & 185, Corporation 8. 











and Bending done by : 


Saves money for you 
in your power plant, 


Mechanical Draught : | 


better results with low-grade coal than you are now getting with expensive fuel. 








Send for 


PR cre a ABC” Apparatus Standard the World Over. 


ERITH’S 


ENGINEERING CO., 


MAKERS of FANS, HEATERS, DRYERS, STOKERS, &c. 


70, GRACECHURCH STREET, pony 


National Telephone ; 1834, Avenue. LONDON. 


THE LANARKSHIRE STEEL CO., Lo. 


MOoOTHANRW ELIE, W.B. 
MANUFACTURERS, BY SIEMENS’ (ACID) PROCESS, OF 


Ingots up to 20 tons, Blooms & Slabs to 18 in. thick, Mild Steel 
Bars, Angles, Bulbs, Bulb Angles, Bulb Tees, Channels & Girders, 


GUARANTEED TO PASS ADMIRALTY, LLOYDS’ AND BOARD OF TRADE. 
LANARKSHIRE LANARKSHIRE 


BRANDS: BOILER @ @ STEEL. SHIP @ ae 


ConTRacTors TO THE ADMIRALTY. Telegrams ; ‘' Sinmans, MoTHEKWELL.” 


WELDLESS TUBES 


FOR 


Marine and Land 
Water-Tube Bollers. 


HIGH-PRESSURE 
—===—=|WELDLESS STEEL STEAM PIPES. 


TUBES LTD. 


BIRMINGHAM, 


GONTRAGTORS 10. BRITISH ADMIRALTY, 


MAKERS OF 


PaTeNT WELDLESS STEEL TUBING 














ENGINEERS AND SHIPBUILDERS. 








ia 


 Qelegrams: “Cylinders, Birmingham,” 
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Steel Compal 


y of Scotland, Ltd. |! * 


(SIEMENS PROCESS). 


93, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 


Works: : 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E£.C. 


ps Be 





Contractors to British Admiralty, 
Foreign and Colonial Governments. 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


CASTINGS of all ki 
Stern Posts, Rudders, &c. 


FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home 


and Colonial Railways. 
TYRES.—Locomotive Carriage and Wagon, to all require- 
6183 


inds and largest sizes for Ship Stems, 








ments. 


WOODHOUSE & RIXSON, 


SHHETFrINHOUD. 


il BEST TOOL STEEL 
oP JAMES MILIS, Lid. 


pies RY STEEL WORKS. near ST i 


Bright 
Finished 


Headed Steel Keys. 
HOLLOW BACKS, ROUND ENDS, GIBS, &6. 


CRANKS 


BENT re 


Steel 
Taper Pins. 


Plain Steel Keys. 





SPECIALITIES FOR RAILWAY 


SPLIT STEBL TAPER PINS: 


By Patent Machinery. 


HEADED SPLIT STEEL OOTTERS, 


COMPANIES. 


STEEL RA RAILS and SLEEPERS. 


Switches, 


. TURNTABLES. 
CARS 


OF HVERY DESCRIPTION. 
STEAM AND ELECTRIC = 
Locomotives. 


ORENSTEIN & KOPPEL. 


War Department, and 
MANUFACTURERS of RAILWAY PLANT & LOCOMOTIVES, 


Bush Lane House, Cannon Street, LONDON, E.C 





CATALOGUES AND ESTIMATES FREE ON APPLICATION. _ 5309 








JOHN KIRKALDY, Ltd., 


10l, LEADENHALL STREET, LONDON, E.C 
Works :— TELEGRAPHIC ADDRESS :-— 
** COMPACTUM, LONDON.” 


BURNT MILL IRONWORKS, ESSEX. 


ON ADMIRALTY List. 


“ COMPACTUM” 








SPECIALITIES. 


tip tine 
oa Over 20,000 Machines now in use. 


Supplied to 21 Governments. 
Seven Prize Medals. 


4,875,900 I.HP. 
OF FEED- HEATERS NOW IN USE. 
(See page facing 37 of our 1901 Catalogue.) 


Feed-Water Heaters. Evaporators. 


Fresh-Water Distillers. 
Distilling Plant. 


SS Feed-Water Filters. 
Main-Feed Pumps. Heating Plant. 
4812 
JI Combined _Giroulating and Air Pumps. 








Auxiliary Surface Condensers. 





3 ' y, ‘" iy 
= = ‘ « 
= | z <S =f - 
Ba ——=—— 

= (4 ! Fy, ; eae 

on i 


BELTING 


Holds the World’s Record. 
40 PRIZE AWARDS. 





The superiority of the ‘‘Gandy”’ Belt ®". ™ps mans. 


does not lie in its name, but in its ma- 


terials and manufacture. | 
Users are warned against inferior ER Or 

imitations, sometimes offered as being «rar caxpy sm.” 
‘‘as good as Gandy’s”’ or of ‘‘Gandy type,’’ which 
is an infringement of our Name and Trade Mark. 








BRIGHT FINISHED OR BLACK. 
muita tinea, 





HEAD OFFICE AND WORKS: SEACOMBE, LIVERPOOL. 
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PLE CRAND & SUTCLIFF, 


PROPRIETORS OF NORTON’S PATENT 


A ill REGISTERING TURNSTILES. 
ABYSSINIAN AND ARTESIAN TUBE WELLS. 


“fs Head Office: 126, Bunhill Row, London, KC. 


SMOOTH-ON cen 


Oe LS 


FOR REPAIRING LEAKS or FRACTURES in STEAM or HYDRAULIO WORK. 


These Cements are dry metallic compositions, which upon being pen 4 with water, become a hard metallic 

iron, that is insoluble in steam, water, petroleum or_other oils, that will withstand an intense hi and the 

expansion and contraction being the same as iron, is why they are sometimes called MAGIO IRON. When 
applied to a blemish in a casting a skilled mechanic, the Jemish is removed. Unequalled for BOILER 
PATCHING. Send for our 60-Page Illustrated Catalogue, free; when ordering state for what use. 


Sole Proprietors and Manufacturers: SMOOTH-ON MFG. CO., Jersey City, N.J., U.8:A. 


























Souz Aczror vor THz Unirep Kurepom :— 


JAMES HARTLEY & CO., of MANCHESTER, Ld. 


55, Victoria Buildings, Manchester, Eng. 5108 


JOHNSON & PHILLIPS, 


vanitsex? ARC LAMPS, 


FIRM FOR 
Open Type “‘1901 Pattern” (Patent). 


THE CLIMAX OF SIMPLICITY. NOTHING TO GET OUT OF ORDER, THE LAMP TO sl 
Write for NEW LISTS, showing GREATLY REDUCED PRICES. 











VICTORIA WORKS, OLD CHARLTON, KENT. 


And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
Depots at MANCHESTER: Duchy Chambers, Clarance Street, Albert Square (North). 
GLASGOW: 108, Argyle Street. BRISTOL: The Edinburgh Chambers, Baldwin Street. 
5039 


New Depot: 37, King Street, Covent Garden, London, W.C. 







Ball Bearings. 
Roller ar Bearings. . 


The AUTO BAL BALL 
~JHRUST RING. 


sme bn taking 
Thrust of Drilling Machine 
— Lathe Mandrils, 

~~ Car, Transmission 

Boxes, &., &c. 

MAKERS ALSO OF: 
Steel Balls, Bronze and 
Brass Balls, Bright Steel 
Nuts (accurately finished), 
Steel Rollers & Bushes. 


Write us for Prices. 


THE AUTO 
MACHINERY ¢9 


COVENTRY. "4 Engraving represents Two Mild Steel Rings machined to take Steel Balls, which 
London Agent: J.R.Cuurcunt, Project evenly ry very and held together with several small pins, which, with 
1154, Queen Victoria St. Two el Rings, comprises the complete Thrust Bearing. 5390 


SIR HIRAM MAXIM ELECTRIGAL 
AND ENGINEERING 6O., Lo. 


65, 66, 67, GRACECHURCH STREET, E.C. 


Late HDWARDS & BARNES (LONDON). 
“ HEATERITE, LONDON.” 








“ Telephone: 473, Avenue. 


“ BERRYMAN” 
FEED WATER HEATERS. 


HEATER DETARTARISERS 
WA THE sor 
GREASE SEPARATORS. 














4829 
FILTERS AND CONDENSING PLANTS, 








‘She 
British homson-Housfon 
(ompany: ae 


OF 
Tan wtLo-ENOwn 


Thomson-Houston Electrical Apparatus. 


COMPLETE ELECTRIC 


TRACTION, LIGHTING 


eine ASD nse 


POWER PLANTS 


INSTALLED. 





HEAD OFFICE AND* WORKS: 


RUGBY. 
“ ASTEROIDAL.” 


6111 
Telephone: No. 54, RUGBY. 














Telegrams: 
ODOURLESS 


‘NONEX™ zx 


FOR BRICKS, GALVANISED IRON, ROUGH WOOD. 
DAMP-PROOF, PRESERVATIVE AND FIRE-PROOF QUALITIES, 


6-/b. tin of powder (mix with water to consistency of thick cream and keep well stirred), 
18, 9d.; carriage paid to any part of the United Kingdom; Half-cwt. drums 9s. each at Hull. 


MAY BE OBTAINED IN 12 DIFFERENT COLORS. 


Sole Makers: G. & T. EARLE, ttd., wilmington, HULL. 


—— ESTABLISHED 1811. — 5311 

















ELEVEN FIRST AWARDS. aan 
~4nna)| Gold Medal at Edinburgh, 1890, (CSE 
Sy Highest Award, Chicago, 1893. “& 


Pert aT GAUGE GLASS 





oy JOHN MONG RIEFF. PERTI 





ATLAS 
BALATA BELT. 


THE STRONGEST BELT IN EXISTENCE. 


AND 


BELT LACES. 


5 Den Norske Remfabrik, 


5230 








Christiania (Norway). 
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BUTTERS BROS. & CO., 
! ENGINEERS & CRANE MAKERS. 


HSTABLISHED 1867. 


ON ADMIRALTY LIST. 
ON WAR. OFFICE LIST. 








‘NS 








Improved  Quick-lifting 
Derrick & Locomotive Cranes, 


WROUGHT BY STEAM, ELECTRIC or HAND POWER. 


MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 


Catalogues and Prices on Application. 
| GLASGOW. 


Offices—20, WATERLOO STREET, 
Works—Percy Engine Works, Kinning Park, 
4576 


Registered Telegraph Address —‘‘ BUTTERS, GLASGOW.” 


‘Grover Spring Washer Nut-Lock 


aivinc A BOLT ACTIVE ENERGY 
In ADDITION TO PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 











A Standard Fastening on the 











SCORES OF MILLIONS IN USE. 


GROVER & CO., 


LIMITED, 


WHARF ROAD, LONDON, N. ao 


TsLecRaruic AppREss: “ADOPTED, LONDON.” 


Largest Railway Systems in the World. 








MANNESMANN 


TUBULAR POLES, 
BOILER TUBES, 
STEAM TUBES, 


CYCLE TUBES, 
jf ~GAS BOTTLES,~ 
LAMP POSTS, 
ETO., 


CAN ONLY BE OBTAINED FROM 


THE BRITISH MANNESMANN TUBE CO., L’- 


LANDORH, 8.8.0. (South Wales). 


ARTESIAN BORED TUBE WELL, 


At BOURNG, LINOS, 
ror tae Town of SPALDING. 
TiN oases LY] ji eed |e : 


ry 4 
fF 4 


ISLE & OO., 
_ Artesian Well Engineers and Contractors to HLM. War Department, = 676 
BEAR LANE, SOUTHWARK, LONDON. 
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Are You 
Interested in 


Case-Hardening 


If so, write at once for a Copy of our little 
Book, entitled ‘‘ Hints and Facts about Case- 
Hardening,” which we will send Post Free, to 
any address. It contains information of con- 
siderable value to even the most experienced 
Case-Hardener. Telephone No. 052. 3937 


W. H. PALFREYMAN &CO., 17, Goree-Piazzas, Liverpool. 


[wypRo-CARBONATED 
BONE BLACK 


-— on — 














nO 








- my 





y POP BEPS EOS 
* ne TNS Nye Qs Re 


5180 as ca pr RE 
Is the most perfect Leather in existence for Flat Machine Belting, 
Laces, Rope, Twist, &c.; is very pliable, runs evenly, has a perfect 
grip on the pulleys, transmits 257% more effective power, does not 
stretch and slip, is very light in weight, and altogether the most 
Economical Belt. — Sole Manufacturers: The British “CHICAGO 
RAWHIDE” Mfg. Co., Ltd. (Successors to S. Schreiber), Head Office and 
Works: Beaufort Koad, BirkENHEAD. Lonpon Office: 6, Dowgate Hill, E.C. 


GRAFTON & CO. _ 


wh CONTRACTORS TO H.M. GOVERNMENT. 
oN 





BEDFORD. 


Telegrams— 
“Grafton, Engineers, Bedford.” 


> 











ustrated Descriptive Price List free on application 








: mara Are 


The ONLY BRITISH STEAM CRANE used in the 


PARIS & GLASGOW EXHIBITIONS 
JOHN ABBOT & Co., Ltd., 


ENGINEERS, 
GATESHEAD-ON-TYNE. 
London Office :—SUFFOLK HOUSE, LAURENCE POUNTNEY HILL. 


ON ADMIRALTY LIST. 


HYDRAULIC MACHINERY OF ALL DESCRIPTIONS. 


ENGINES. 
BOILERS. 
BRIDGES. 
ROOFS. 


Annee 


IRON AND BRASS FOUNDERS. 
IRON MANUFACTURERS. 
Telegrams : ‘ ABBOT, GATESHEAD.” 











Water Column, Black. 


Headed Plain Hollow Back gus 


REFLEX WATER CAUCE 


19 
5. 
(futne) RICHARD KLINGER & CO., Engineers, 


Contractors to the Admiralty, &c. 











: § Ee > 66, Fenchurch Street, SAFETY" 
FS 3 = 4 ; London, E.C, PATENT 
f £3 Exploslons! i VALVE, 
ry : A 2 dies i ‘FOR LAND 
| | Pa : : BOILERS 
y 38s . : SPECIAL MARINE 
=S Workmen! 3 TYPE. 
3 5 5 Prevents 
$28 pmnlorer’ qi ESCAPE of 
age Employers E 
r : Liabilities ! | ; as tatoo Seam 
Tein oie ae tae ar ns coer bling wal 
General Manager we negate | oe —— “= 











SPECIAL WHEEL 


Built for operation in connection 
with London Hydraulic Co.’s Mains 
under 750 Ib. pressure. 


SPEED REGULATION 94 PER CENT. 


The Cassel Self-Regulating Water 





Wheels, timitea, 
66, BROAD STREET AVENUE, E.C. 
LONDON. 4836 











H. FORDSMITH, 2" 
cornsrook, MANCHESTER. 









f\ 
4 


and Round end Steel 
Keys. 





FOR LOCOMOTIVE USE, Bright Turned Finished, 
Solid and Split Steel Taper Pins, Flat Split Cotters. “” 


JOHN A. BREMNER & CO., 


— MANUFACTURERS OF — 





London Ofice: 79, Mark Lane 
SPECIAL. CYLINDER 
AND..VALVE OIL, 


AS SUPPLIED TO THE 












LOOMS, LATHES, &c. ADMIRALTY. 
THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS ©. : 
Cardiff: 128, Bute Docks. Newcastle-on-Tyne: 1, Akenside Hill, 
Liverpool: 8, Old Church Yard, Glasgow: 79, West Regent 
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MILLING CUTTERS 


REAMERS, 
MACHINE RELIEVED 
GEAR GUTTERS. 


E.G. WRIGLEY & Co., Lb., 


Foundry Lane Works, SOHO, = 4750 
BIRMINGHAM. 


Telegraphic Address: “ CUTTERS, BIRMINGHAM.” 





cavetate Seavoutien for cutting 
eeth of Gear Wheels. 














— PATIAUNWT — 


_ AIR COMPRESSORS 


TO ANY PRESSURE, 
VACUUM PUMPS, 
BLOWING ENGINES, 
&o., 80. 








The Ideal Air Compressor for Pneu- 
matic Tools, Acid Lifting, &c. 
Steam Engine same diameter and 
stroke as Air Compressor, giving the 
same Air Pressure as Steam Pressure 
used. Made also to drive by Belt. 


W. GUNTHER & SONS, Central Works, 





WILLESDEN PariR 


OR ALL CLIMATES. 
Used by ILM. and other Governments, War Oftce, India Office, Contractors, Engineers, &, 


8-PLY for GABIONS, &.; 4-PLY for WASHERS, PETROLEUM JOINTS, DIS08; 2-PLY for OOLD STORAGE. 


DYNAMO INSULATING, weapd 


POLO GOAL POLES, TUBING, VENTILATING &c., PIPES, LAUNDERS, &e. Samples post free, 


WILLESDEN PAPER & CANYAS WORKS, Ltd., Willesden Junction, London, N.W, 





onenae. 





OHNTRIFUGAL 
PUMPS 
oni a. Latest 











WILLIAM BEARDMORE & 00. 


CONTRACTORS TO ADMIRALTY. 


PARKHEAD FORGE, ROLLING MILLS AND STEEL WORKS, 


GLASGOW, 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS, 


FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 
(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyd’s, Board of Trade, Bureau de Veritas, Indian State Railway-and other Tests at Works, 
SPECIALITIES: 


Steel ARMOUR PLATES, as approved by H.M. Government. 


CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 


All kinds of FLANGING WORK by Hydraulic Pressure. 9770 








ALWAYS IN STOCK OR PROGRESS. 


GEORGE SCOTT & SON 


(LONDON), Ltd., Engineers, 
44, Christian St., LONDON; and 67, Lord St., LIVERPOOL. 
4, Ghristian St. LONDON; and G/, Lord St., LIVERFUOL. _ 


THE STRAKER STEAM VEHICLE GO., L’- 


9, BUSH LANE, LONDON, E.C., 


Makers of Patent Steam Vehicles for Freight, 
Passenger and Public Service uses. 


SUPPLIED TO 












0% 
OS Er NDeS . 
—— BALTIMORE. 
NUFACTURERS AND DES!SNER 


) HEAVY MACHINER 


=Qul RING FIRSTCLASS WORKMANS} 
atl pe N 

of \ 0! 

p,R Ariag a4 


5100 








Open to give LICENSES for the MANUFACTURE and 








THE 
BRITISH Ay 
GOVERNMENT. * 
<i : eS ae ee 
ro a The Strak « HP. mie hikes 5140 
or . . 
War men Tee. To carry up to five tons. Tip wagons, water vans, or any type of body 
December, 1901. can be fitted to customers’ requirements. 


GEORGE SINCLAIR, 


ALBION BOILER WORES, 


LEITH, N.B. 


MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure. 












SINCLAIR’S PATENT SUPERHEATER effects 


a saving of 20 per cent. 
SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect a saving of 


12 per cent, 4250 


PRICRS AMD FULL PARTICULARS ON APPLICATION, 





Smoke Le oy was NEARLY PERFECT, the anal: 


about it, and is not liabie to get out of repair. 
of eine and ite installation is not very 


There were four experiments, viz.: the 10th Feb. and 
Sas Two enpettinasts cbs tagld Guay ab ie a ad Gs BO Se be 


SALE of these STOKERS in France, United States, 


Canada, and other Foreign Countries. 


5000 Frances Award 


— TO THE — 





“PROCTOR” MECHANICAL STOKER, 


IN COMPETITIVE TESTS MADE BY THH 
MUNICIPALITY OF PARIS. 





The following extracts are from the report of the Commission in announcing their award :— 


In referring to No. 85 (Proctor) Stoker test, they say, ‘In the trials made at Javel Workshops, thie 
of the smoke being only 7% compared with an 


the re results op oA the rents —— most — iain 
0; is apparatus in all its parts is sim po tne -ggpagneate 
a Sar eit aps vcr appt 


ss easiest Gon ai 
at moderate 


During the experiments this stoker worked een fk re os the too 
rate, one 


cases the work was easily done.” 


ome 
The taking down of the apparatus was done rapidly and easily, and all the parts were found 


In pe condition.” 


J. PROCTOR, Hammerton Street Ironworks, Burnley, May 5th, 1898. 
Telegraphic Address: ‘‘ PROOTOR, BURNLEY.” Telephone No. 213. 2045 
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THOS. RYDER & SON, 


TURNER BRIDGE IRON WORKS, 
Tonez, BOLTON. 


HIGH-SPEED-STEEL 


LATH Es. 
See Advertisement alternate weeks. 4971 









THE HARBLRG INDIA-RUBBER 6. 60. 


Lespom WacsHouss | 


F. WINTER, 8, Redcross St., E.C, 











ENGLISH INSTRUMENTS, 


The Latest, Best and Cheapest. 


Drawing 
Instruments, 


Special Make, Arrange- 
ment, and Finish. 


, TRADE 
MARK, 


The most Practical and 
Useful to be had, and 
quite different to what 
are usually sold. — 4705 





Surveying 
Instruments, 
Levels, 
Theodolites, 
Mining Dials, 
Staves, &c., 
the very latest 
improved. 


Drawing and 


pee iden By for ali 
Processes. 
v ustPublished, 


Catalogue, 
with Coloured 
Tilustrations. 
208 pages, 
Demy 8vo. 


A. C. THORNTON, ics: 


Contractor To His Masesty’s GOVERNMENT, 


67, 8ST. MARY’S STREET, MANCHESTER. 




















TAYLOR'S PATENT CORRUGATED 


METALLIC PAGKING. 






g g | This Packing has 
§ 5 | been very highly 
R ies spoken of by many 
Gaga . of the leading En- 
ase gineers as making 

Ak ™ amore reliable joint 
i 5 than any other that 


has come before 
th 








Sole 
Makers: 


NEWTON & NICHOLSON, 
Tyne Dock Oorrugated Packing Works, 
SouTHe SHiIznLDS. 

Telegrams : ‘ Corrugate, Tyne Dock.” 5137 





~STAMPINGS- 


1N IRON = cel AND BRONZE. 
FOR R ETC 
(SEND FOR ILLUSTRATED List) 





<“CcROMI.” 


TOUGHENED ALUMINIUM 


IN Ornament hae or CASTINGS, 


Models Patterns, and 


Carriage, Botts Lap ht, Engine and other 


Cabin, Carriage 


COST ABOUT SAME AS IN BRASS BUT LESS THAN ONE-THIRD THE 


OROSIER, STEPHENS & CO., 
2, Collingwood St., Newcastle-on-Tyne, 4208 





Te.egrame—" Cromil, Newoastle-on-Tyne.” Nat. Tel. 1461. 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, __ emeRry WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Mills, GLASS & FLINT PAPERS, 


LOND, 32 | BLACK LEAD, &c. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WOBK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY cana 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures, 


GROVER & CO., LIM., Z 


HNGINHBRS, &c. 


SS 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, ¥. se =| 


Writs for Iiustrattons and full Partioulore Gent pot fred. 1286 













Bridges 


Andrew Handyside & Co. Ld. 


104 Queen Victoria St., 
Loxpon 


Britannia Works, 


Dersy. 
Manacine Directoa: 
A BUCHANAN 





/DOULTON : CO. 


PLUMBAGO 
CRUCIBLES 


WOoRES: 
LAMBETH, LONDON, ROWLEY REGIS, 
STAFF8., SMETHWICK, 8T. HELEN'S, 

PAISLEY, N.B., and PARIS. 


DHPOTS =: 
Granville 8t., BIRMINGHAM. 
100, Soho 8t,, LIVERPOOL. 


==  §t, James 84. MANCHESTER. ~ 
= 88 & 40, Bothwell 8t., GLASGOW. 


Ropal | i Boulton Potteries, 


LAMBETH, LONDON, S.F. 


—_—_ 














THE Hult TURRET LATHE, 


Complete Machine Shop 
ts nar ee for all ordinary 
Lathe Work.” 


SEE OUR HALF-PAGE ADVERTISEMENT. 
JONES & LAMSON MACHINE CO., 


Exchange Buildings, 
BIRMINGHAM, Eng. 


Telegrams: ‘‘COMPACT, BIRMINGHAM.” 

| BLACKBURN, STARLING & C0,, Id., ld, 

WW uaa me sag 
Improved 

mani & TAPE 


Lightning 
Conductors |. 


Gresham Works, 
NOTTINGHAM, 





nate 















| Colliery Signals 
ELECTRIC BELLS, 
| TELEPHONES. 


TELEGRAMS: 9255 [9 Ea 
“Blackburn, Nottingham.’ 


SHELBY’S 


OIL FILTERS. 


Capacities, 3 to 500 Gallons per Day. 

















8 to the Brrrisu, Unirep a & ennan, 
ANISH, JAPANESB, and other Gov 
Also to numerous CorPoRATIONS, ‘auee thes ian, 
Exectricity, Gas AND WaTer ComMPaniss, OOLLIERIES, 
Murzs AND ENGINEERING Works. 


List of Principal Users sent on application. 


EXHAUST HEADS 


absolutely prevent the ejection of 
WATER & OLL SPRATT 
and Reduce the Noise. 


STEAM SEPARATORS 
HIGHEST EFFICIENCY. LOWEST PRICE. 


ALL GOODS GUARANTEED. 5246 


3|SHELBY & CO., LD., 
66, Leonard St., LONDON, E.C, 
D 
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PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
DERRICK CRANES, 
FORCE GRANES, 




















THE ONLY PERFECT MOTOR OF THE DAY. 


F “A.B.” OIL ENGINE 


Sim ple—Reliable—Effective, 





HIGHEST AWARDS, 8 COLD & SIL co Lo & SILVER MEDALS, 


ALLEN & BARK! BARKER, Lo, 


The “A.B.” Gas and Oil Engine Works, 04s 
TAUNTON, ENGLAND. 


suownoom: 1454, Queen Victoria St., B.C. 


BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS 
EXETER. 


-——(ON ADMIRALTY LIST.) —— 











-WORM GEARING FOR-REDUCING SPEED FROM 
ELECTRIC MOTORS. 5 





4... Br o5 - Lee 5 G0. 


STRUCTURAL ENGINEERS, 
MANUFACTURERS OF 


STEEL & IRON ROOFS, 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
ADAPTED TO THE REQUIREMENTS OF 


q 


Engineering and Industrial Works, 
Tramway Shedding, Collieries, Gasworks, 
5 Dock Shedding, Produce Stores, &. 





Plans and Estimates furnished on-receipt of necessary information. Engineers’ or Architects’ own plans estimated for. 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 
Biuctrated Ontelogues, containing weeful information and varied examples of constructed work, free on appllcation, 4184 
LONDON: 49, CANNON STREET, E.C. GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 81, DALHOUSIE SQUARE 


Telegraphic Min WHEELS, DARLING TON.” “f 


J.F. PEASE & Company, LimiTEp 


MANUFACTURERS OF 




































Telephone— 


STAMPED STEEL anton 
SIGNAL WIRE AND ROPE. : 


DRIVING PULLEYS 


suitable for Rope Driving or Guide 
Pulleys, Hoists, Lifts, Railway Sig- 
nalling, &c., &c. 


Stamped Steel Casks & Drums, 


well adapted for the cumenaan 
and Storing of Petroleum, Oils, Soft 
Soap, Soda, Glue, Tallow, Acids, 
&c., &c. 


PLEASE WRITE FOR ILLUSTRATED Pricep Lists. 








HeaD OFFICE AND WoRKS: 


Skerne Wks., DARLINGTON 


ALSO AT 6253 


London, Middlesbrough & Worcester. 














BUILDINGS, LICHT BRIDCES FENCING AND STRUCTURAL IRONWORK 


OF EVERY D ON FOR HOME AND ABROAD. 





“The Olyde Structural Irom’ Co., E.td., 


Made te any power ont see any reduction | | 


CLYDESIDE IRONWORKS, SCOTSTOUN, GLASGow. 





PRICE ON BEOBIPT OF POWER AND SPEED, 





London Agents : Messrs, CAMPBELL, MacMASTER & 00., 11 & 12, Clement's Lane, Lombard 8t., B.0. TaizeRams ; “ CORRUGATED, ‘quamaow." 























_ June 27, 1902.] 7 ENGINEERING 


TRAMWAYS EXHIBITION, LONDON, |{FRR STUARTACO.|” 


July Ist to 12th, 1902. 

















MELDRUM BROTHERS, LIMITED, 


ATLANTIC WORKS, 
MANCHESTER, 








ARE SHOWING THEIR RENOWNED : ~ Se 
CTL CL 


STOKER AT WORK, nenener nes 
DESTRUCTOR wmope1, | 
ECONOMETER, ac. &. 


Complimentary Tickets will be sent to any Engineer, Surveyor, or other 
Official on application to above works, Manchester, or to 66, Victoria Street, 
Westminster, S.W. cm 


STURTEVANT SYSTEM 
MECHANICAL DRAFT |[iiscascol 


Saves cost of Chimney. 














Of all Types, Sizes and Gauges. 

















) @amimm@m wai — 
" : ov eee “see 
oe et A 


Burns cheap fuel. 


Increases boiler capacity. 


Responds instantly to sudden 


demands for steam. 
Send for Catalogue Xegno. 


STURTEVANT ENGINEERING COMPANY. LT2: 
147 QUEEN VICTORIA STREET LONDON 


BEVER, DORLING & CO. LTD, 














Points and Crossings to any Specification. 











E ‘iin OF , STAND No. 260, a 
; 2 DUPLEX PUMPS 7 WOLVERHAMPTON «= z. ft \ e 
os “gk 
for Boiler Feeding, General Marine Pu ? * < 
E a 7 “Mines ont Hydraulic Power. sai EXHIBITION z > © 
2 2 SEAL 
Es PSs : 
Hacs >ag > 
ne oo = £ -j 
S56 aS-5 a 
S& 3 =) =e 92 
Z 2 i} mo > Portable, Tramway & Permanent Way Material. 
tc | = 
2 2 rd ae m CATALOGUES, 
3 - : E ry Bj] Catalogues, containing over 200 Illustrations, 2300 
S & sd a Z| Prices, and complete DATA, forming the most 
j g se E 5 comprehensive Manuals on Light Railways ever issued. 
iS) 
5 3 B WORKS: STOKE-ON-TRENT. 2440 
& ry OFFICES : 20, Bucklersbury, E.C. 


aE eae IKERR, STUART &C0.E 


UMNMION FOUNDRY, DEwsBURYT. 


Telegrams; “Foundry, Dewsbury.” Telephone: 155, LONDON OFFICE; 69, OLD STREST, E.C, All communications to be addressed to the London Office 








$4 
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Wheeler's Planers 


Are made from New and 
Improved Patterns, 
Patent Oil amnangements 
in the Bed, and 
constructed so you can 
fasten and plane a -— 

the extreme. lengti 
the Table. 3 








A = 
SELLING OFF 
American Machine Tools. 


AM GOING TO MOVE, AND NO 
REASONABLE OFFER gare oH 


THOS. A. RENSHAW & CO., 


8, Bath St., City Rd., LONDON, E.C. 


Spiral Universal Chucks. 


TIGHTNESS OF CRIP. STRENCTH OF STRUCTURE 





MACHINERY. 


SOo Ff". 


FOR SUPEHERHBDATED STHAM. 


Try it in your Oylinders and Crank Chambers and judge for yourself. 

Cost of Lubrication reduced wf fully 25 per cent. 

Cylinder Face kept bright and in perfect condition. 5317 
Please communicate with 


STERN BROS., 57, Gracechurch St., London, E.C. 
And at GLASGOW. Aeants WANTED. 





——_—__ 








WINCHES, STEERING 
CRANES, GEARS, 








Unsurpassed for Heavy Turret and geo 
Spindle Lathes, 


C.TAYLOR, me Bimingha, 


yt 


TRATTON 
EPARATOR 


INSURES 
DRY STEAM, 
no matter how long your steam pipe, 
nor how much = ncaa pany prime. 











SEND FOR OUR NEW OATALOGUE. 


The Goubert Mfg. Co. 


NHW YORE, U.S.A, 47 


C. R. HEAP, Agent for Great Britain, 
47, Victoria St., Westminster, London. 





TELEGRAMS: 


{ “ROGER,” Stockton-on-Tees. STOCKTON-ON-TEES. 
SAMUEL OSBORN & CO., 


SOLH MAEHERS OF 


R. MUSHET’S SPEGIAL (aszozxne) STEEL. 


Brought out about 30 years ago, and still maintains its superiority over all imitations. It is 
the BEST STEEL yet produced for Lathe, Planing, Boring and — Tools, 
Drills and Hot Punches. 


MACHINES CAN BE DRIVEN AT GREATLY INCREASED 
SPEEDS AND FEEDS. 


Steel Castings. Best Too! Steel. Files, Saws, Hammers. 


CLYDE STEEL & IRON WORKS, SHEFFIELD. 


CAMPBELL & CALDERWOOD, 


Engineers and Boilermakers, 


SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


Telegraphic Address: ‘‘8OHO, PAISLEY.” 


Screw Engines 


of all Types. 


Land Engines 


of all Types. 
STERN & SIDE PADDLE ENCINES. 


4 ‘Corliss and other High-Speed Engines. 





4874 

















P: STEAM CAPSTANS. 
STEAM-DRIVEN. CENTRIFUGAL PUMPS 


FOR CIRCULATING AND SALVAGE WORK. 40:6 








Surface Condenser with Air, Circulating and Feed Pumps. 





Hydraulic Benders for Pipes, Angles, &c. 
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ABBOTT & Co. 


(NEWARK) LTD., 


MAKERS OF 


SEMI-PORTABLE BOILERS, 


60 lbs. to 250 lbs. working pressure. 








HORIZONTAL TUBULAR BOILERS. 
PORTABLE BOILERS. 


REPAIR FIRE BOXES. 


FLANGED PLATES, 


In Iron or Steel, to order. «e090 Zam 
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MADE “OVER feat | 
STRUCTURE! ses 


Ny wis IRON WORKS 15. COCKSPUR S 


ISAAC DIXON 2 taRar iH Worcs 1s corxsran sr 


OUR STEEL AND IRON ROOFS Ce BUILDINGS ARE ECONOMICAL. DURABLE. EFFICIENT, 


% 
= 











WELLS LIGHTNING’ 





LIME&COLOR 
WASHER. 














So . 
NO OUTSIDE POWER REQUIRED. 
LIME, WHITING or COLD WATER 
PAINTS in a manner superior to 
Brush Work. 
Applied at a speed of from 
8 to 10 square yards per minute. 


One coat with the Machine on rough 
surfaces is equal to two applied th 
brushes. 4837 


WILL SAVE FIRST COST IN A FEW WEEKS 


PRICE WITHOUT WHEEIS - £8 10 @, 
» WITH WHEELS. .- £10 10 9. 


A.C. WELLS & C0. 208, land Ra, London 




















ICKLY AND CHEAPLY ERECTED. FIRE PROOF,STORM PROOF, LIGHT AND HANDY FOR SHIPPING AND TRANSPORT 


4597 


ISAAC STOREY & SONS, Limitea. 











CONDENSING PLANTS. 
Ati AND CIRCULATING PUMPS. 





SURFACE CON DENSERS for Land and Marine Service. 





EMPRESS FOUNDRY, CORNBROOK, MANCHESTER. 





& Carnarvon 8t., Cheetham, MANCHESTER, 








i JOHN BELLAMY, L”: 


Engineers & Boiler Makers” 
MILLWALL, LONDON. 


Telegraphic Address : ‘i Bellamy, London,’ 
Telephone No, 157, Eastern. 





Hightlass BOILERS ° all types. 


Tanks, Cisterns, Cylinders, &c, 











ENGINEERING. [JUNE 27, 1902, 








PARIS EXHIBITION. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY 1” 


Oil Refimers, 
AND MANUFAOTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 
For Collieries, lron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 











So_e PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 





CANDLE COMPANY, Le 


Belmont Works, Battersea, 


LONDON, 


HENDERSON é GLASS, LIVERPOOL. 


Extensive ovoomes of all descriptions and Sections 


MALLRABLE IRON AND STEEL, 


Including all sizes, Round, Square and Fist Bars, Fitch ’ 


Rolla Girders & Joists, 9in, to 20‘n deep. 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
PLAIN AND CHEQUERED PLATES. 
a aan See Soe ee ee oe Se 
QUOTATIONS AND SECTION ON APPLICATION. 4975 
SHIPMENT ORDERS PR PROMPTLY E cueuien. CORRESPONDENCE SOLICITED, 














First-class Medals—Paris, 1885; London, 1862, Gold Medals—Paris, 1878; Melbourne, 1881, 


SHELTON IRON. 
SHELTON STEEL. 











All sizes and sections of BARS, ANGLES, 
SHELTON ey TEES, CHANNELS, 
sans. © enunvale GIRDERS, PLATES, SHEETS, &c., &c. mee f Ba SHELTON STEEL 
aa Pee eee ee eee e 
ENQUIRIES TO— 

















THE SHELTON IRON, STEEL & COAL CO., Ltd., STOKE-ON-TRENT, STAFFORDSHIRE; 


OR 122, CANNON STRHAAT, LONDON, H.C. 











Guardian Building, Cross St., Manchester. 


* Shelton, Stoke-on-Trent.” Telephone No. 11. | Telegraphic Address: “‘ Shaltonian, London.” ciiheuiiioe. 


’ PHOENIX BOLT & NUT CO. 


(WM. M. WARDEN & SONS), ae ener 


BANDSWoORTH, waar BIRMINGHAM. 
Telegraphic Address— MANUFACTURERS OF EVERY DESORIPTION OF “BOLTS, BIRMINGHAM.” 


Telegraphic Address: ‘ 


























BOLTS, NUTS, COAGH | SCRENS, RIVETS, WASHERS 


RAILWAY, TRAMWAY, & TELEGRAPH FASTENINGS. “ 


TINKER, SHENTON & C0.,™: 


HYDE, near MANCHESTER. 
ESTABLISHED 1872, 




















Telegraphic Address: ‘‘ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


Makers OF HiaH-Crass .. 


LANCASHIRE, CORNISH, VERTICAL, 
AND ALL OTHER TYPES OF 


‘BOILERS 


* DRILLING, WELDING, FLANGING, PLANING, RIVETTING, &e. 
by Special Machinery of the most modern constraction. 


LANCASHIRE and CORNISH BOILERS 


Always in Stock or in Progress. 1” 
Please address all Inquiries as above. 
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_. MAGNESIA 
COVERINGS 


FOR 


STEAM-PIPES 


AND ~ 


se << BOILERS. 










SOLH MAN UFACTURERS: 


THE WASHINGTON CHEMICAL CO., LD. 


5232 


WASHING Ton. Co. DURHAM. 








mGRICE GRICE & SON.,, 


TO HIS vy 








a 
fon 
2D 
7 


BR M IN e TAM ee 


FRIED. KRUPP, Essen & ANNEN. 


Manufacturer ef Crucible & Siemens-Wartin 


STEEL CASTINGS 


EFOR ALE PURPOSHFS. 


To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 
APPLY TO 


AUGUST REICHWALD (‘i*zsrsc2), Finsbury Pavement House, Finsbury Pavement, B.C. 


Friction Couplings and Friction Pulleys 


TO TRANSMIT UP TO 1000 HP. 
CHEAPEST and BEST inthe 
Market. 


300,000 HP. IN USE. 


ILLUSTRATED enon w containing Simple Rules for Transmission of Power 
by Ropes, Belts, Shafts, and Wheel Gearing, POST FREE, 
























7 J. BAGSHAW & SONS, L?., 


5074 


Batley, Worlkshire. 





Flexible Metallic Tubing as - 
applied to Steam. 


The rapid development of steam pressures 
occasioned by the wide adoption of tubular 
boilers has given a great impetus to the 
use of Flexible Metallic Tubing. 


Within the memory of many engineers, 
now only of middle age, such pressures as 
| 100 lbs. per square inch were considered to 
be very high, while pressures of 300 Ibs. 
and even 200 lbs. were practically un- 
dreamt of. Under the old conditions it 
was possible for rubber hose to be used 
in many cases to convey steam, but now 
that increased pressures, naturally en- 
gendering much greater heat, have become 
so widely prevalent, no tubing made from 
cloth, rubber, or indeed any vegetable 
substance, will withstand the heat and 
strain for any appreciable length of time. 


Under these circumstances, FLEXIBLE 
METALLIC TUBING HAS BECOME 
A NECESSITY, and it is now employed 
in thousands of cases where rubber, which 
is vulcanised and charred at a com- 
paratively low temperature, is absolutely 
useless, 


Our Bronze No. 2 Tubing will 
stand steam pressures of 
3800 lbs. to 400 Ibs. per 
square inch, 


The Company is prepared, on application, 
to make special tubes to withstand even 
greater pressure than this. 


Prices AND FoRTHER PARTICULARS FROM— 


The United Flexible Metallic 
Tabing Co., Ltd, 

112, QUHEN VICTORIA 87., 
LONDON, E.C. 


Telegraphic Address: “ TUYAUX, LONDON.” 
Telephone; No. 778, BANK. 4815 
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INSTANT REFERENCE TO 
tee | z=" | THE WELDLESS STEEL TUBE C0., LTD 
LETTER | cur cmaawou, LT LTD., ay 8 
FILE. Boo Icknield Port Road, BIRMINGHAM. 
LONDON, E.O. 4834 
Telegrams; “ BRATTICE.” 
Nat. Tel. No. 146, 







D, LLEWELLIN EVANS, 
120, BUTH STREET, 
os CARDIE=. 





AlR 
, AEGENNERS. 


W. H- /-SPENOER & Co., 
HITCHIN, HERTS. _ 5231 


MACHINE CUT ROPE ano STRAP 
& MACHINE PULLEYS 














7 FINISHED or in 
RN 


Ee 


Nocontact after MN 
separation. 


— wes up. BUN 
Wire Drawing, 


James C, KAY &Co., 
Barnbrook. Works, 
BURY, LANCS, 


PATENT CRANK PIN BOLTS, 


AUTOMATIO IN ACTION, 
For Taking up the Wear & rendering 
High-Speed Engines Noiseless. 











DE TSPDALEE 2s OO., 

‘ Bom Aoconp Exenm: Worss, GLASGOW. 5088 
Te.zeraraic Appaess; ‘ BON ACCORD, GLASGOW.” 

Agents in South Africa: SELIGMANN & 00., Johannesburg: 





(GEO. RIGHARDS & CO., LTD.. 








) 








Est@. 187 a. 


Trape MARK 





On Admiralty List. 


PATENT WELDLESS STEEL TUBES, 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General mses al 


|SEEBOHM « DIECKSTAHL Limrreo, 


Levene 























Dannemora and Branch Steel Works, SHEFFIELD, ENGLAND. 


HIGH SPEEDS 4» DEEP CUTS 


Witte SIiMrPities TRAATMANT.T: 


““CAPITAL”’ HIGH-SPEED Steel for roughing Cuts. 
“4D. S.W."" Oil or Water-hardening Steel for roughing and finishing Tools. 


(DANNEMORA STEEL WORKS.) 20: 
ALL OTHER GRADES OF CRUCIBLE STEEL SUPPLIED TO SPECIFICATION. 


CHISHOLM & LAW, SARACEN TUBE WORKS, oo 
= 





CAPITAL 





EAGLE & GLOBE, 











Head Offices: 187, West George Street, Glasgow. ‘ LONDON OFFICE: 43, St. Mary Axe, E.C. 


6172 











Broadheath, near Manchester. 
MANUFACTURERS OF i 


HIGH-CLASS . . 
MACHINE TOOLS. 


Contractors for Machine Tools to H M. War Office, 
for India, the Orown Agee i Gano ate 

Foreign Gevechunedie. -" 

London Manager: 

AUSTIN H. HOPKINS, 

9, RangLacH Mansions, Foinam, 8.W. 

Sole Agents for Scotland ; 

MITCHELL, GRAHAM & SON, 

46, Buconzocn Strest, EDINBURGH. 


CATALOGUES ON APPLICATION, 





Telegrams “RICHARDS, ALTRINCHAM.” 


LIST OF OUR SPECIALITIES. 


Patent Side Planing Machines. 
Pearn’s Facing & Boring Machines, 
Boring & Turning Mills, with New Patent 

Positive Feeds, Air-Compressors. 
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FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 








OONTRAOTORS TO THE BRITISH AN D FOREIGN GOVERNMENTS, Established 1832. 


WHITAKER BROTHERS, Lro,, Horsrortu, Leeos, 


Proprietors and Sole Makers of T. Whitaker’s PATENT STEAM CRANE NAVVIES8. 
Double-Action Steam Hammer Pile Drivers and Stone Breakers. 


This Steam Crane Navvy is far superior and handier than the old-fashioned 


cumbersome Navvy. They will excavate from 500 to 1000 cubic yards per 
day according to the nature of the excavation. 


OVER 130 OF THESE NAYYIES ALREADY SOLD. 


Telegrams: ‘* Quarries, Leeds,” 
TESTIMONIALS AND PRICES ON APPLICATION.- 











ae = 


ae a a lena as 


LOOK FOR DIFFERENT TESTIMONIALS EVERY WHEE. 








New Sharlston Collieries Company, Limited. 


New Suariston,; near Normanton, 16th February, 1894. - 
_ Dsan Sirs;—We' have been quite patiatied 1 with the Steam Navvy we bought from you and have found it to 
be very useful.  ~ Yours faithfully, 


The “PICTOR” 
DRAWING INKS, 


HALF SIZE Supplied in 12 Colours 
ILLUSTRATION. jin full ounce bottles, with 
Filler. 


ONE SHILLING EACH, 
SOLE “AGENTS : 


Ryre «Spottiswoode 
GREAT NEW ST., 
LONDON, E.C. 


Or from all Stationers and 
Artists’ Colourmen. 
A LIQUID, NON-BLURRING 
WATERPROOF INK. 
— 4 


A BOON TO ALL DRAUGHTSMEN. 








PATENT 


Circular Cold Sawing Machine. 


With Automatic Feed and Swivel 
Head for sifting the object tres without 







Made 
in 5 sizes. 
Cheapest 
Machine in the 


9} in. by 10 in.; No. 3, 
3 No. 5, 8in. by 224 in. 


HACK = 
With Fixed or Swivel in different 
——— largest ag to cut Txe" 


No. 1 to cut 2} in, by 5 in.; Mo. 
eC ine ith 





Apply to B. BECKER af 


50a, Rivington St, Great Eastern St, B.0, 











Guaranreco For 3 Years 


NO PACKING 
NO WASHERS 
NO LEAKAGE 


| SOLD IN MANY VARIETIES BY’ 





Messrs, Wurtaker Bros., Lv. WILFRED ORESWICE. 
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ROSS- « DUNCAN 


ENGINEERS ILERMAKERS, 
WHITEFIELD, OLASGOW. & BO 


Whitefield Works, Glasgow, Scotland. 


ADMIRALTY CONTRACTORS. 
MANUFACTURERS OF 


TRIPLE AND COMPOUND SURFACE - CONDENSING 


MARINE ENGINES 
BOILERS. 


SPECIALITIES : 
BREMME 


PATENT 












Marine 
Machinery | 
FOR 
Shipment 
Abroad. « 








On January 17th, 1902, the 


WAR OFFICE 

253 

REMINGTON 
TYPEWRITERS. 


This is the largest order ever 
given for Typewriters in this 
- Country. 


WYCKOFF, SEAMANS & BENEDICT, 


100, Gracechurch Street, London, E.C. 
West End Branch: 263, OXFORD STREET, W. 
And all large Towns. 


ordered 












































5328 

















LION SPRING CO., 


OLDBURY, BIRMINGHAM, 
— MANUFACTURERS OF EVERY DESCRIPTION oF — 
HIGH-CLASS MACHINE, ELECTRICAL, GUN CARRIAGE, TRAMWAY, 


SAFETY VALVE, BUFFER, AXLE BOX, BRAKES, DOOR AND 
CHECK SPRINGS, IN STEEL, BRASS OR PHOSPHOR BRONZE. 


Contractors to the War Office, Admiralty, Home, Foreign and Colonial Railways. 








PROMPT ATTENTION TO ALL ENQUIRIES. 








E 


Telegrams: “Springs, Oldbury.” Telephone: 73, Oldbury. 


SAVING OF FUEL. 


AUTOMATIC CO. RECORDER “ADOS.” 


Working of Boiler Furnaces automatically recorded 
on diagram every five minutes. 


Any waste of fuel indicated immediately. 
No attendance required. 
Absolute reliability ot Analysis of Flue Gases. 


Write On 
for View 
Pamphlet and ot 
Particulars Address 
to: below 





SANDERS. REHDERS & 6O., 


108, FENCHURCH STREET, LONDON, E.C. «ss 
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PEGKETT & SONS, BRISTOL. 











LOCOMOTIVES « 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 


Full Particulars ou Application. Telegrams : “PECKETT, BRISTOL.” 


The Requirements of a Good Drill Chuck. 


A good Drill Chuck should be well mabe--aiiaine 

parts made of Tool Steel, tempered to prevent wear, 

— surface ground after tempering, screws should 

ave large bearing threads, and fit jaw rack, and 
able to hold any drill without slipping. 


The Pratt Positive Driving Drill Chuck 


more than meets the requirements. May we explain 
them to you? 


THE PRATT CHUCK CO., 


FRANKFORT, N.Y., U.S.A. 5148 








’ ENGRAVING MACHINE 





manufactured by 
sa py agg ire 


. LEICESTER, 
INDON. W, 


Better Work. Less Cost. 


“4802 


CLUTCH 


Is the Best, 











(Benn’s 
Patent) 











Apply for particulars to 


9, Rep LIon Court, 
Cannon Street, LONDON, ES. 


51s | 
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COOPERITE 
COOPERITE 
COOPERITE 


MOS! RELIABLE JOINT PACKING 
YET INTRODUCED. 


IN SHEETS AND RINGS. 


EDWIN COOPER & C0., LTD., 


86, Leadenhall St., LONDON, E.C. 
MANCHESTER: 3, Windsor Place, Victoria Park. 


R. BOBY 


St. Androw’s Works, Bury St. Rémands, 35,000 


AWARDED COLD MEDAL, Machines Made and Sold. 


PARIS EXHIBITION, 1900. trade “OBBY” 2ark. 


STEAM CRANES 
OVERHEAD ELECTRIC CRANES. 











MI TINE @Ol0) aa cas: 





PATENT 


GRAIN, MALT AND 
SEED DRESSERS. 














LONDON ORANE WORKS, 4852 


HENRY J. COLES, won, 
KING’S PATENT AUTOMATIC SILENT RATCHET CLUTCH 








“HOLOTIO LEBOLVS 


PHOTO OF No. 3 SIZE 








FOR COUPLING TOGETHER TURBINES, ENGINES, GAS ENGINES & AUXILIARY MOTORS 
Made in 7 Sizes, from 10 ae he tnd HP., in Steel and Iron. Large numbers at work in 
tile, Flour and Paper in 


PRICES AND PARTICULARS ON APPLICA? 





AGENTS FOR INDIA: D. FURDOONJI &.BROS., APOLLO STREET, BOMBAY. 4180 


1; isco 
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GEORGE ANGUS & C0, L* 


ST. JOHN’S WORKS, 


NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


Leather Belting, Link Belting, 


FOR DYNAMOS, &c. 


RUBBER, COTTON, HAIR AND TUNO BELTING. 
RUBBER SHEET VALVES, 


Washers, Hose, &c. 


Asbestos Goods and Steam Packings 


OF ALL KINDS. 


§@- Speciality of NOISELESS RAW HIDE 
PINIONS. 





WRITH FOR PRIOH LISTS AND THRMS. 





LONDON: 7, Bury St., St. Mary Axe, E.C.. LIVERPOOL: Dale St. 


LEEDS: Briggate. MANCHESTER: Blackfriars. CARDIFF: Bute Docks. 
BIRMINGHAM: 8A, Dale End. GLASGOW: 116, ind. GLASGOW: 116, Hope St. #0 St. 4670 


GAIRD & RAYNER, 


ADMIRALTY CONTRACTORS. 





SOLE MAKERS OF- 
RAYWNER’s 


EVAPORATORS. 


FRESH WATER FEED 
MAKE-UP APPARATUS, 
FEED-WATER HEATERS. 


FRESH WATER 


DISTILLERS 








APPROVED BY 
BOARD of TRADE. 


FRESH-WATER FROM 
SEA WATER. 


177, Commercial Road, Limehouse 
LONDON, E. 


Tele. Address : “VAPORISE, LONDON.” Telephone No. 210, Easter. = 











J. H. WILLIAMS & CO, 
9 TO 31 RICHARDS STREET 
BROOKLYN, NEW YORK, U.S. A. 


ageichom nig 


at moderate cost. 


The drop-forgings are rfect, will caseharden, 
can be made for tempering. The especial design 
and length of measuring pad provide for at least 
five classes of gauges from one form of forging. 
Sizes from } to 4 inches, ‘‘Double End” and 

““C’”? forms. Furnished unfinished only. Circular 
558 and sample free. 








4592 


MEASURES BROS., i. 


10, h00 Siemens-Martin ENGLISH steel Joists 
— ALL BEARING MAKERS’ BRAND, — 

£ Patten BESSEMER FOREIGN STEEL JOISTS 
Coe ALWAYS INSTOCK. 


TEES, ANGLES, 
CHANNELS, 
CHEQUERED PLATES. 


CASTINGS OF EVERY DESORPTION 


6821 
_ -87, Southwark Street, 
LONDON, S.E. 


eRe 








« WOpuoyT ‘semmsvey, ,, 
B80IDPY oTTderZoTOY, 
547, TRUNK, 






Telephones 547 & 588, HOP. 
From 8 in. to 20 in, deep. 








RRM = 


CORNER PIECES FOR PATTERN SHOPS, 
ei WOOD AND LEATHER. 
ESTAB. 


» 


PATTERN MAKING 


OF ANY SIZE AND EVERY DESCRIPTION, 
FOR ENGINEERS, IRON AND STEEL FOUNDERS, 
SHIP BUILDERS, &c. 


Large Shops Equipped with all the Latest Wood Working Machinery 
WHEEL PATTERNS FOR CAST GEARS, up to 12 ft: diam., any pitch. 


TOOTH BLOCKS, CORE BOXES, &c., for Machine Moulded Wheels. 


MACHINE CUT METAL GEARING. 
ACCURATELY HOBBED WORM CEARS AND RACKS A SPECIALITY. 


D. BROWN & SONS, 
HUDDERSFIELD. 
Telegrams—“GEARING.” _Telephone, 80: 
Core Boxes for Foundries and Pattern Shops. 








1860. 
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ARC LAMP DUPLEX 
RADIAL 


PHOTO 
COPYING 
FRAME 


(Shaw & HaLpEn) Parent. 


Frame for Two Copies, 
83 x 31, 


£27 10s. 


Complete with Powerful 
Lamp & Lowering Gear, 


£45 10s. 


Other sizes, as per List, forwarded 
free, post paid, on request. 


J. HALDEN «CO. 


8, Albert Square, 
MANCHESTER. 


8 & 9, Gt. Chapel St., 
Victoria St., 
LONDON, 8.W. 


29, Grainger St. West, 
NEWCASTLE-on-TYNE. 




















ADVANTAGES OF DUPLEX RADIAL PHOTO COPYING FRAME. 


Copying indoors at any time where electric current is available, 


(he lamp be’ ter yar sameeren agence idan 
to receive it, and rest there permanently—no shifting, no carrying. 


Immunity from accident ensured by the frame remaining on the pedestal. 
The horizon eo (when placing in or taking out tracing and copies) is the 


most convenient for operators. 
(wo full-size tracings can be copied at one operation, 


Lindsay Burnet & 00, 


Moore Park Boiler Works, GOVAN, 


GLASGOW. 








SPECIALTY :—-HIGH-CLASS BOILER WORK. 
MULTITUBULAR BOILERS OF ALL TYPES. 


MARINE RETURN-TUBE BOILERS. 
DRY-BAGK BOILERS 


For Electric and other Land Installations. 


“CENTURY” FEED- HEATERS. 








Telegrams ;— “‘ BURNET, GLASGOW.” 





MAOCHIN® TOOL MAKERS, 


CITY ROAD TOOL WORKS, NEWCASTLE-ON-TYNE. 





3 re) 
8 ke 
O : z 
w & wi 
Noe i 
© 2s > 
w se es 
_ ee a. 
! ee Cy 
- $4 =< 
b eS 
zea o 


THE *< COLLINGWOOD a 


— HIGH-CLASS — 


LATHES. 


6145 















CARTER SAFETY 


FUEL 
GONOMISER 


(PIMBLEY PATENTS) 
SUITABLE FOR 
BAD WATER, COLD FEED, 
SMALL SPACE, 
SINGLE BOILERS. 





SPECIAL ADVANTAGES TO EXPORTERS. 





About HALF THE WEIGHT and requires 
half the brickwork of other makes. 





JAMES CARTER & SONS 


STALY BRIDGE. = an 


Telegraphic Address: “CARTER, STALYBRIDGE.” --Telephone No, 106. 
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LOCK WOOD & CARLISLE, Ld. 


EAGIZILE] FOUNDRY, SHAE EIELD. 


Telegraphic Address: ‘‘ PISTON, SHEFFIELD.” National Telephone: 1376. 


Improved D Duable-action on Piston Packing a & ee 


BAITS 4 PATENTS. 








SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. ul ill 
ALL PACKINGS GUARANTEED. a ecg ae 





Improved Double-action Piston Valve Ring. 





IRON AND STEEL 


BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 


= Light Lap-Welded Wrought-Iron & Steel Tubes 
With Stewart's Patent Flanged Joints. 


Wrought - Iron Tubes and Fittings 


For the Conveyance of Gas, Water & Steam. 
COILS OF ALL DESCRIPTIONS 
AND OF ANY LENGTH. 47% 










OFFICES—41, OSWALD STREET, GLASQOW. 


OIL LINE PIPES 
Artesian Well Boring Pubes, 


STEEL & IRON PLATES 


For Boilers, Bridges, &c. N = = - 
Cenc cc nee 
MAKERS Whe LEEDS FORGE pate Ltd. LEEDS. 30-TON 





every | dipcetiten BOGIE 
of PATENT Coal Wagon 
Pressed Steel 4 ohn gates 


CALEDONIAN RAILWAY. 


Actual Test Load: 
90 tons. 





Rolling Stock 


SUITABLE FOR 











ANY GAUGE. 
i in Ai aig + Stage — i “= P Y Inside Dimensions : 35 ft. by 
ADVANTAGES :— ] ! ?, (4 8 ft. by 4 ft, 4 in. 
" : f | “. — : “re 37 ft. 10 in. long, 
Lowest Tare. SST : : é a vA Y 8 tt 6 in. wide, 8 ft. from 
= = , : ; : i a rails, 
Cun Capeaity and & - Bi: . Tare weight, with Westing- 
trength, z ~~ Z ee house Brake : 12 ton 16 cwt. 
Smallest Number of a 
Pieces. NOTE the GREAT SAVING 
inTare Weight (non-paying 
Durability. load), and in siding ac- 
Minimum Repair Bill. eee train 
en 2 
interchangeability Agents: me Oe 
of Parts. Musars. TAITE & CARLTON, 63, Queen Victoria Street, E.C. a ae ON 














The Pond Machine Tool Co., 


MAKERS OF HIGH-CLASS 
MACHINE TOOLS. 
Telephone: 486, WESTMINSTER. Telegrams : “‘ NILIACUS, LONDON.” 
Branch Office & Showrooms: 
23 & 25, VICTORIA ST., 
LONDON, S.W. 
WORKS: PLAINFIELD, N.J., U.S.A. 
CORRESPONDENCE SOLICITED. 


We make a full line of — ar corre 
‘STANDARD & SPECIAL HEAVY MACHINE TOOLS. ee | ae 








ore 
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PATERSON, COOPER & CO., Ltd., 


Telegrams: “Patella, Paisley.” PATELLA WORKS, PAISLEY. Telephone: #08, Paisley 











DYNAMOS & MOTORS, Open & Enclosed Types. 
SHIP LIGHTING PLANTS. 
FACTORY, POWER AND LIGHTING PLANTS. 
CRANE AND LIFT MOTORS AND CONTROLLERS. 








ENCLOSED sana from 1 to 80 HP. in Stock, ready for Winding. 








We hold the LARGEST STOCK of any Manufacturers 
in the WORLD. 


JOSEPH EVANS & SONS, 


CULWELL WORKS—— 
WOLVERHAMPTON. 


Telegrams ;—“ EVANS, WOLVERHAMPTON.” 








LONDON :—Salisbury House, 6083 


Fig. 712. DOUBLE “RAM” STEAM PUMP. London Wall, E.C. 





———_——— 
TY ATS 


WEARDALE sTEEL, coAL & COKE CO., L’ 


HEAD OFFICE and WORKS :—TUDHOE IRONWORKS, SPENNYMOOR, DURHAM. 


PIG IRON. COAL. COKE. 


WEARDALE AND HEMATITE. HOUSH, STEAM, GAS AND FOUNDRY AND BLAST FURNAOB. 
MANUFACTURING. 
AND 


osiiiliiiinn 3000 TONS iw LONDON STOCK 


George Yard, 
Uneee. Shiite 9. Iron & Steel Bars, and Steel Plates, 


m.0. Sheets, Hoops, &c. “ore 














LONDON OFFICE 
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| HYDRAULIC 
| OVER 5 O O 0 « MACHINE TOOLS 
SOLD. 


Largest Experience in the World. 


} FIELDING & PLATT, “‘c.oucester, ene. 
| DORMAN, L LONG & CO., LTD. 


ine Aharon SBROUGE. 


Manufacturers ot Siemens-Martin Steel Joists, Channels, Angles, Tees, &c., Riveted Plate and Compound Girders, Stanchions, &c. Structural Steelwork, 
Deck Troughing, Galvanised C°rrugated and Plain Sheets, Ridging, Gutters, Downpipes, &c: Wire Rods and every description of Wire. 





















































WORKS OF THE BRITISH WESTINCHOUSE ELECTRIC AND MANUFACTURING CO., LTD., 


TRAFFORD PARE, MANCHESTER. 
74, GOO TONS:  Stroctaral Steel Work in the Buildings and Yard Gantries, Supplied and Erected by DORMAN, LONG & CO., Ld., MIDDLESBROUGH. 


LONDON OFFION: 19, VICTORIA ST., WHUSTMINSTAR, 8.w. 5284 
Tazerarai Appress; DORMAN, MIDDLESBROUGH. LONDON STOCHKYTARD: NINE! BLMS LAN, S.w. 
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eater 


LONDON Showroom: 756A, QUEEN VICTORIA ST. 


Works & Head. Offices: ASHTON-UNDER-LYNE, MANCHESTER. Write for Illustrated Catalogue. 514s 


THE “MANCHESTER” 


DOUBLE-ACTING. SINGLE-ACTING. 










IN The 


Telegrams: ‘‘ Pumps, Manchester.” 


Wo 
PRICE LISTS ON APPLICATION. RLp 


FRANK PEARN & CO., Limited, 


MAN CHES 'T Ei kr. 8151 


DONKEY or WALL PUMP 
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" ae Se it a _ Telephone:- 
ol ; = a, LONDON No658 BANK. 
URNACES- LONDON’ | 


a SS Se ~ "London Office: 122 CANNON STREET, c.c. 


4 STEEL ny meBESSEMER avn SIEMENS processes 


























Steel Sleepers & Keys . 1000, WAGON @ OTHER VARIETIES of LAMINATED Structural Sections. 
i ee SPECIAL: 
TERRA COTTA, ORNAMENTAL ANGLES, BARS, 
Bricks and Tiles of TEES. 
every description. “ain 
AGENCIES. 


Mr. A. McBEAN, 

Lichfield Street, Wolverhampton. 
Messrs. W. CLARE & CO., 

141, West George Street, Glasgow. 
Mr. J. B. CORNWELL, 

11, Old Street, Liverpool. 
Messrs. LEIGH & SILLAVAN, 

66, Deansgate, Manchester. 
Messrs. DUNFORD & BLLIOTT, 

Newcastle-on-Tyne, 


ROBEY & CO.. Lid.. Globe Works, LINCOLN. 





BestWelsh Steam Coal 


Special Facilities for Export and 5394 
Shipping at Oardiff, Newport and Birkenhead. 

















Bre 





‘ompound Un ertype Engine, above illustrated, has the following special advantages :— 


SMALL FIRST OOST. SAVING. OF TIME AND EXPENSE IN FIXING. = 
HASE AND ECONOMY IN WORKING. GREAT ECONOMY IN FUEL. 


“aliens of STEAM ENGINES—Portable, Horizontal, High Speed; GAS AND OIL ENGINES, specially suitable for Saw Mills and Builders’ purposes. 
BOILERS—Locomotive, Lancashire, Cornish, of superior design and workmanship ; PUMPS of various kinds, suitable for Contractors, Builders, &. 
we UPWARDS OF 21,000 ENGINES OF ALL SIZES AT WORK IN DIFFERENT PARTS OF THE WORLD. 


London Offices: 79, QUEEN VICTORIA STREET, E.C. Branches and Agents in all parts of the World. 








| 
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DICK. KERR &CO., > 


BHAD OFFICH : 


wai Telegraphle 110, Cannon St., London, E.C. ,, Codes: 
Engineering. 


“* Dicker.” 
ui Works : 


CONTRACTORS FOR 


KILMARNOCK, SCOTLAND. 





Sole Selling Agents 





FOR THE 





COMPLETE EQUIPMENT 


OF THE 


Calcutta Tramways, India. 
Camps Bay, Cape Town and Sea Point 
Tramways, South Africa. 
Barcelona Tramways, Spain. 
Madrid Tramways, Spain. 
Carlisle Tramways, England. 
Sunderland Tramways, England. 
Cleethorpe’s Tramways, England. 
Dover Tramways, England. 
East Ham Tramways, England. 
Dublin and Lucan Tramways, 














Reversed Stairway T,pe Top Seat Car.—Seating Capacity, 66 Passengers. 


* 


ENGLISH ELECTRIC 
MFG. 60., Lro., 


PRESTON, LANCS. 











THE LARGEST AND MOST 
PERFECTLY EQUIPPED WORKS 
IN THE BRITISH EMPIRE FOR 
THE MANUFACTURE OF AP- 

PARATUS FOR 


TRACTION, 
LIGHTING & POWER 











Ireland, &c., &c. aes 





TRANSMISSION. 








BNGINEERS AND CONTRACTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY EEE eee 





At HOME mes ABROAD. 











DAVEY, PAXMAN & CO., Ld. 





STEAM ENGINES | in varied 
sizes, up to 3000 HP. for all 
REQUInEMe NE 





“PEACHE” PATENT HIGH-SPEED 
ENGINE. 

PAXMAN’S PATENT CONDENSING 
PLANTS. 


AIR COMPRESSORS. 


HEAVIEST CLASS WINDING and 
PUMPING ENGINES. 


PORTABLE & SEMI-FIXED ENGINES. 





Engine fitted 
with Paxman’s Patent Drop-Valve Gear. 








HEAD OFFICE AND WORKS: 





Improved ‘‘S.V.” Vertical Engine 
for General Purposes and 
Electric Lighting. 

ae | 





Paxman’s ‘‘ Economic” Boiler. 





HIGH- CLASS BOILERS for 
all PRESSURES. 


PATENT INDEPENDENTLY -FIRED 
SUPERHEATERS. 





PAXMAN ‘ECONOMIC” BOILER. 
LANCASHIRE & CORNISH BOILERS. 
“ESSEX” Patent VERTICAL BOILERS: 


— also — 
LOCOMOTIVE, WATER-TUBE and 
MARINE RETURN-TUBE BOILERS. 





Horizontal Coupled Compound Electric Traction Engine. 


Paxman’s Patent Heavy Service Type. 3565 








“SOUTH AFRICAN OFFICE: 


Representative : A. MACKIE RITCHIE, 





COLCHESTER, 


BNGLAND. 


LONDON OFFICE : 78, QUEEN VICTORIA ST., E.C, 


P.0. BIX 2037, JOHANNESBURG. 
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| BELLISS & MORCOM LTD. 


ENGINEERS, BIRMINGHAM. 


LONDON OFFICE: 9, Victoria Street, 8.W. Established 1852. 
SPHCrALETS : 


PATENT SELF-LUBRICATING QUICK-REVOLUTION ENGINES 


FOR 


ELECTRIC LIGHT, POWER OR TRACTION. 


About 250,000 HP. supplied or in hand for— 


CORPORATIONS AND MUNICIPAL AUTHORITIES (Electric Lighting). 

Ayr, Ashton-under-Lyne, Barnes and Mortlake, Bedford, Birmingham, Bootle, Burnley, Buxton, Battersea, Bury St. Edmunds, 
Bloemfontein (South Africa), Beckenham, Blackburn, Croydon, Cheltenham, Canterbury, Cleckheaton, Coventry, Cardiff, Dartmouth, 
Edinburgh, ee | Exeter, Gloucester, Glasgow, Glossop, Gibraltar, Godalming, Grantham, Hammersmith, Hampstead, Hastings, 
Hackney, Hong Kong, Hoylake and West Kirby, Kimberley (South Africa), King’s Lynn, Kingston-on-Thames, Llandudno, 
Longton, Leeds, Melbourne, Newport (Mon.), Newport (Isle of Wight), Newton Abbott, Partick, Pemberton, Poplar, Portsmouth, 
Port Elizabeth (South Africa), Plymouth, St. Pancras, Shrewsbury, Southampton, Shoreditch, Stamford, Table Bay Harbour Board 
(South Africa), Taunton, Twickenham, Tynemouth, Uxbridge, Worcester, Wakefield, Weybridge. 


CORPORATIONS AND MUNICIPAL AUTHORITIES (Electrie Lighting and Traction). 
Aberdeen, Batley, Bury, Belfast, Bootle, Calcutta, Camborne and Redruth, Chester, Chesterfield, Colne, Darwen, East London (South 
Africa), Govan, reenock, Grimsby, Hereford, Leith, Middleton, Rochdale, Stirling, Sunderland, Wolverhampton, West Hartlepool. 


ELECTRICITY SUPPLY COMPANIES :— 


Alderley and Wilmslow, Bromley (Kent), Blackheath and Greenwich District, 
Brechin, Bristol Tramways and Carriage, Calcutta, Charing Cross and Strand, 
Charing Cross and City, Colombo, Crystal Palace District, Cork Electric Tram: 
ways and Lighting, Central London Railway, Electricity Supply Co. for Spain, 

; Godalming, Guernsey, Hove ; House- to House, West Brompton ; Hawick 
(N. B), Isle of Man Tramway and Electric Power ; London United Tramways, 
Ltd. ; Lymington, Montrose; National Electric Supply Co., Ltd., Preston; 
Newcastle- -upon-Tyne, New Rottingdean, Northampton, Osw estry, Queens. 
town Electric Tramways and Lighting, Reading, Salisbury, Uxbridge, Ventnor, 
Winchester, Windsor, Woking. 


TRACTION INSTALLATIONS :— 


Ashton-under-Lyne, Blackburn, Bournemouth, Croydon, Greenock, Halifax 
and Hull Corporations ; Isle of Thanet Light Railways (Electric) Co., Ltd. ; 
Japanese Railways; Metropolitan District Electric Railway, London; Ply mouth 
Corporation ; Russian Railways ; Southport, Sunderland, Taunton, Ty nemouth 
and Worcester Corporations ; Waterloo and City Electric Railway, London. 


Large numbers of these Self-Lubricating Engines have also been supplied for 
Lighting, Power or Traction, to the British and other Governments, the 
— Shipbuilding, Engineering and Steel Works in the United Kingdom, 

Railway and Steamship Companies at home and abroad, and to many 
Public Institutions. 5085 


















Representing Three-Crank Triple-Expansion Standard type Engine. Telegraphic Address: “BELLISS, BIRMINGHAM.” 














id — 


GREENWOOD & BATLEY, Ltd., Albion Works, LEEDS. 


— MAKERS OF — 


GENERAL AND SPECIAL MACHINE TOOLS 


FOR LOCOMOTIVE AND MARINE ENGINEERS, &c. 





en 





* 





Any 


ELECTRIC DYNAMOS AND 
MOTORS. 


£292 





MACHINERY FOR CRUSHING ALL KINDS 
OF OIL SEEDS AND NUTS. 


No. 5766. HYDRAULIC OIL FILTER PRESS, eelf-contained. 45 filtering plates, 32 in. square, 





De Laval’s Patent Steam Turbine Motors, Turbine Dynamos, Turbine Pumps and Fans (for Great Britain and Colonies, China and Japan). 
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Telegraphic Address, } MANUFACTURERS OF (‘* Bessemer, Sheffield.” 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 

















SPECIALITIES : 
LOCOMOTIVE CRANK AXLES. LOCOMOTIVE STRAIGHT AXLES. COMPRESSED STEEL CRANK SHAFTS. BUILT-UP MARINE CRANK SHAFTS. 
Forge Department = { ROLLED WELDLESS TYRES for Locomotives, Carriages and Wagons. Special Hard Quality for Brake Vans and Tramway Locomotives. 
SPECIAL HARD TOUGH STEEL SHOES and DIES for Gold Mining Purposes, &c. 


Cc ti D { STEEL HYDRAULIC CYLINDERS, finished complete, tested, and guaranteed to any required pressure up to 7 tons per square Inch. 5354 
asting Department ¢ pea mit LL GEARING IN STEEL, STEEL HAMMER TUPS, FACES & SWAGES, _ SPECIAL HARD STEEL ROLLERS & PATHS for crushing Quartz, &¢. 


KERMODE’S LIQUID FUEL SYSTEM 


FOR STEAMSHIPPING AND INDUSTRIAL PURPOSES. 































































































For RIVET : ' DESCRIPTIVE 
HEATING, MATTER and 
BRASS EXPERT 
= “ wecezsofS ADVICE 
geo “ue boca : FREE ON 
BENDING V4 y ‘q 
FURNACES, | fp | ise APPLICATION, 
REFUSE if 
DESTRUCTORS. [-5) : | ” denials 
For CORE | : 
ee ro tt ena ae of —. — a 
For ORE ; sas panied by a plan of 
REDUCING, 0B b., “66D 8 pore neon 
EV/ACeDIn dae 
RCONOMICAL. ' au e 4 : r a 
CLEAN. ' QI {| ae - so heating sur- 
RFFICIENT. : = Width of frmace 
SMOKELESS, AIR PI ; gone ae he i } sa : ye 




















Suitable for any kind of furnace without alteration ot ordinary arrangements of furnace. 30 per cent. more efficient than any steam 
burner system. Fires instantly available for coal if it should be necessary. See “ HNGINHHRING,” Nov. 17th, 1899. 


commomcations; OFFIGE: 39, IMPERIAL CHAMBERS, 62, DALE ST., LIVERPOOL. 


Aboasis: WARMTH, LIVERFOUR, 24a 
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+ Tnproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 














up to 
250 Ibs. 


per square inch, 


Suitable 
for 
Steam Pressures 











Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO. 


Hydraulic and General Engineers, sit casi ininibbeen aioe STREET, LONDON,'E.C. °° 


SAMUEL FOX & CO., Limitep, 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers ~ STEEL -:: BESSEMER & SIEMENS Processes. 


STEEL BLOOMS. 


























STEEL RAILS, 














| TYRES & AXLES | BILLETS & SLABS. 
aALWAY STEEL _WIRE 
_ CARRIAGES ORDNANCE. 
WACONS. GRUGIBLE GAST 
RAILWAY SPRINCS STEEL & HOMO. 
Of Every Description. WIRE 
SPECIAL _ a ao COLD 
SPRING STEL  ——————<——= ROLLED STRIPS. 











LONDON OFFICE: MEMBERS’ MANSIONS, 38, VICTORIA STREET, WESTMINSTER, 8.W. 
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CHARLES CAMMELL 


Yorkshire Steal and Ironworks, PENISTONE, near Sheffield. 
Grimesthorpe Ordnance Steel, Tyre, and Spring Works, SHEFFIELD. 
Derwent Iron and Steel Works, WORKINGTON, Cumberland. 
SOLWAY Iron Works, MARYPORT, Cumberland. 

Old and New Oaks Collieries, BARNSLEY. 








& 60, iD. 


Cyclops Steel & Iron Works, 


SHEFFIELD, 


“ENGLAND. 


LONDON OFFICE: 


1, Victoria St., 


Westminster, 8, W. 
























MANUFACTURERS OF 
ecst Ttermen ste. Aw AA DS 
4 Mild Steel Fish-plates or Splice Bars. 
_ ORDNANGE FORCINGS, 
+ CRANK & PROPELLER SHAFTS, 
Connecting Rods, 


Piston Rods, 
Pistons, 








“Krupped” Steel, Solid Steel, 
Nickel Steel, and ‘‘ Harveyed”’ Steel 





MARINE ARMOUR 
FORGINGS PLATES. 





SINGLE SHEAR, DOUBLE 
SHEAR, SPECIAL “SELF- 
HARDENING” TOOL STEEL. 


Special ‘CYCLONE STEEL” for 
Quick-cutting oT Tools. 


ORDNANCE, MARINE, LOCOMOTIVE, DYNAMO 


AND OTHER 


CASTINGS 


TILGHMAN’ W's PATENT OF ANY SIZE OR PATTERN. 


SAND-BLASTED FILES. 
ae a, a ee 


Marked “‘CAMEL” and ‘‘ CYCLOPS.” 


JAMES SIMPSON & CoY. LTP 


WEBSTER VACUUM FEED WATER HEATER & PURIFIERS. 


Sole Licencees i Manufacturers in et of Rack Railway for Mountain Lines 
and Steep Gradients, “Abt” System. bea 
Locomotive Crank and Straight AXLES. Connecting, Coupling, and Piston RODS, Crank Pins, 


&c., &e. Solid We Idless, Crucible, Siemens-Martin, and Bessemer Steel TYRES. Bearing, Bu uffing, 
and Spiral SPRINGS and BUFFERS of every description. 4608 

















Seen SE 


















WEBSTER STEAM SEPARATORS. 
LIVE STEAM PURIFIERS. 


WEBSTER OIL SEPARATORS, 
SUITABLE for CONDENSING and 
NON-CONDENSING ENGINES. 








ALSO TH 


_ ATMOSPHERIC SYSTEM 
OF EXHAUST STEAM HEATING. 


Buildings Heated by HOT WATER 
LOW PRESSURE STEAM. 





— OFFICES & WORKS: 
Newark-on-Trent. 





LONDON OFFICES & WORKS: 


101, Grosvenor Road, S.W. 








Indian Address: Australian Address: 


JAMES SIMPSON & CO.,, Ld., SIMPSON BROS.. 


02/1. Dalhousie Square, Calcutta. ~ “cweestea VACUUM FEED WATER HEATER. | a4 larenoo St, SJaney, H.W. 


TYPE A, 
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HUDSWELL, GLARKE & GO., LID. 


RAILWAY FOUNDRY, LHBDS. 


LOCOMOTIVES 


FOR MAIN OR BRANOH RAILWAYS, 
Made to suit any gauge of Railway. 


Contractors, Ironworks, Collieries, &c. 


Established 
1860. 

















Telegraphic Address: 
**LOCO, LEEDS.” 


PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
SOLE MAKERS OF 


“RODGERS PULLEYS” 


(REGISTERED). 


WROUGHT IRON THROUGHO 


UT, RIM, ARMS. 





AND BOSS. ‘si 








HENRY WATSON & SONS 






























, won NEWCASTLE-ON- TYNE, 


Watson’s Patent 


FEED-WATER 


ILTERS. 


Fitted in Large and Modern 
Mail Boats and Liners 


AND IN 


The Most Powerful 
BATTLESHIPS 


IN THE WORLD ™ 
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HEAVY TYPE.—As doniien to a CRANE HOOK. 











THE HOFFMANN MFG. co. 


TD. CHELMSFORD, ESSEX. 


WOLYV “ERE. A M. PTON EXH. <. BI. TION. 


These bearings can be seen at the Stand of Messrs. D. BRUCE PEEBLES 
and CO., No. 227, Machinery Hall. 











THE 
ONLY PERFECT 
BALL THRUST 
BEARING ON THE 
MARKET. 





HEAVY TYPE 


FOR 
Worm Gears, 


Crane Hooks, 
Centrifugals, 
Vertical Shafts, 
Turbines, 


’ 
"hay B 
| 1 
PATENT BALL THRU 


Fans, 
&c., &c., &c. 


26S. 











THOMAS PIGGOTT & CO. LTD. ATLAS WORKS BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


Makers otf WELDED & RIVETTED PIPES oi every Description. 


MAINS of large diameter for Water Conduit as supplied to BRADFORD, BELFAST, BIRMINGHAM 


and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 





Steam Mains 
as 
supplied to 
H.M. Ships 
and Foreign 
Governments. 


List SENT on 
APPLICATION. 


Flange and 
Socket Joints 
to suit 
all 
requirements, 


BIRMINCHAM.” 
“INTERSECTION, . 
LONDON.” 





CAS | 
PLANTS. 


Water and Oil 
Tanks 

" of all sizes 

made up from 

Stock Piates. 











Sugar, Farina 

and Salt Pans. 

Constructional 
/ronwork ; 
of all ‘hinds, 








_ PIPES NESTED FOR SHIPMENT. 





ABO 


ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION. and A 1 Codes 
used. 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, E.C. 4774 
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IS NOT METAL THAT DOES THIS CLASS OF 
WORK THE BEST FOR YOUR PURPOSES ? 


MAGNOLIA ANTI-FRICTION METAL—FLOWER BRAND. 


THE NEW ST. HELENS & DISTRICT TRAMWAYS COMPANY, Limited. 
































W. VAUX, 
General Manager, 
Telephone No. 217. ST... HELENS, 
Lancashire. 
Shona 14th May, 1902. 
Secretary. 


Telephone No. : Central 7418. 


Messrs. THE MAGNOLIA METAL Co., Ltd. 


Dear Sirs, 


In reply to your enquiry as to the working of Magnolia 
Metal in our motor bearings, | find on enquiry that it has been in use 


here for 2} years with very satisfactory results. 


We have British Thomson Houston and Westinghouse motors and 
the bearings on these have run I5 months in daily use without renewing 
and our cars average about 100 miles each per day. 


Personally | may say that | have used Magnolia Metal for bearings 
of many different descriptions for some ten years and have the best 


To Prevent Imposition, Specify 
MAGNOLIA METAL, “FLOWER BRAND ”’ 





results from it of any metal | have experimented with. 


: 4 Yours truly, 

zu 9 
eet W. VAUX, 
ee 


M.I. Mech. E., 


General Manager. 


Magnolia Anti-Frietion Metal Co. of Great Britain, la 


6086, BANK, 49, QUEEN VICTORIA STREET, -LONDON,- E.C. « MAGNOLIER, LONDON,” 


at 


BERLIN : Friedrich Strasse, 71. PARIS: 50, Rue Taitbout. GENOA: 1, Via Sottoripa,, LIEGE, BELGIUM: 36, Rue de l'Universite, 
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E E ay L 
CROYDON WORKS, LEEDS, ENGLAND. 
MAKERS OF 
HYDRAULIC MACHINERY 
FOR gy) 1 ~~ FOR 
Rivetting, = ™~ F — 
hi : = i resses, 
= : mg 
; — Presses, 
Pressing, | Ingot Cranes, 
Lifting, Centre 
Bending, al ‘ | Cranes, 
Forging, ~~ 4 Bit et / | ———— i 
Flanging, = ae | | | ) Travelling 
Stamping, eo ce | Hi . Cranes, 
Straightening, Se Hil Blot .: 
Joggling, || | Shears, 
Wheel | Billet Shears, 
Bossing, | | Whel . 
akers, Li il poke = ; 
Boiler ; = | a | i | i akg 
Makers, 2] lead Fa) | / OD, YY) poe ee 
Bridge . Y y ars 
uilders, 77/7 ‘ j —Y —&e., &e. 
Ship Yj en Se oer ix ———— 
Builders, _ 2, JM: A V7 STOCK OF 
Wagon j 7 Z fh Yj Yj , MACHINES. . 
Steel Works, BERRY'S PATENT VERTICAL HYDRAULIC PLATE-BENDING MACHINE. Hydra lie 
Docks ’ 
Rivetters, :: 
Bale Dien BERRY’S« PATENT hax 
Duplex H = | adr li é Hydrauli¢);: 
Pumping yaraulle — 
Pig as 7 se ~ Belt-Driven 
= Working Valves. |, -=™ 
Portable : wis Steam. 
Rivetters, SE SE ok ee Pumps, 
Accumulators, coven etngy 
Punching HE especial attention of all USERS OF HYDRAULIC MACHINERY Hydraulic 
Machines, C is directed to our Patent’ Working and Stop Valves. . Pocueyalatons, 
Shearing As users and manufacturers of Hydreulic Machinery in great variety Flanging 
‘Machines, OURSELVES, we are in a position to speak with authority on the QUALITIES Presses, 
Forgi OF THE VALVE we are submitting to your notice, and we here, without “several sizes. 
i ag Sr hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop &e., &e., & 
— : Valve YET PRODUCED. ine. 
&e., &e. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 
Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 



















Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act, as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application. 

















Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code ; and our own Private Code. 


EMERY WHEELS. 


PAR BBABERBAEBAABAAAD PaABaABAABAsA 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL CO., 


| SPECIFY THE Mill Street, Bradford, 
COG WHEEL BRAND 
PHOSPHOR BRONZE. MANCHESTER. 


THE BEST AND THE ONLY GENUINE 


PHOSPHOR 


[ee 
=e 
ne" cole - a 























' 60G WHEEL 


; ad 
pjoe yim ' pros? 
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i TT | | | \ \ WW M | ff Aes Di ip : 
3 ; | \f : Zr \ ppor fe 
af | ; Sgt es a |r 
i : i eee — ee 
- | “ny TEs ny URVEYS 
7 Nie Sion me —— 
} a \ a” % an 
i Flanged complete by Hydraulic Machinery. ¥ Xx W, Hes th ii 
2 THE LEEDS FORGE COM PANY, Ltp, LEEDS. .. 
These Furnaces are made from special oo of = Acid Steel produced at our Works, from the best widen wees of Swedish and Cumberland Hematites. 
IMPROVED PATENT IMPROVED PATENT’ 
SIMPLE or COMPOUND a BROTH ERHOOD, HIGH-PRESSURE 
-CYLINDER ENGINES MECHANICAL ENGINEER, AIR 
open or Raclowed. Bol vedere Road, Westminster Bridge, LONDON, 8k, SOMPRESSORS 
as ae TORPEDO SERVICE, &e 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WARSHIPS, 


FOR DRIVING 


FANS, RE 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
DYNAMOS ENGINES 

HIGH-SPEED Driving tyiiliied &eo. 





AS SUPPLIED FOR 


H.M. YACHT “VIOTORIA & ALBERT,” 
H.M.S, “ROYAL SOVEREIGN,” 


MACHINERY, 


AS LARGELY USED in the BRITISH 

















H.M.8. “ MARS,” 
AND FOREIGN NAVIES. HLM.“ LEVIATHAN,” is 
‘i Se HLMLS. “KING ALFRED,” 
ENCLOSED TANDEM COMPOUND ENGINE AND DYNAMO. H.M.S, “ PRINCE OF WALES,” &c., &. 











W.H. ALLEN, SON & CO.,L” 


QUEEN’S ENGINEERING WORKS, BEDFORD; 
AND 27, OLD QUEEN STREET, S.W. 










MANUFACTURERS OF 


HIGH-SPEED ENCLOSED 
Aor wee 


FOR POWER AND TRACTION WORK. 


STANDARD TWO & THREE CRANK COMPOUND 
and TRIPLE-EXPANSION TYPE from 80-1600 B.HP. 











Our Engines are running, or in hand, 
for the following Stations :— 


Barking, Bedford, Belfast, Bexhill, Croydon, 
Glasgow, Barry, Darlington, Erith, Bl th, Hebburn, 
Spennymoor, Hull, Keighley, Llandu no, Deptford, 
Luton, Reigate, Newmarket, Rotherham, Woking, 
Woolwich, Fulham, Stirling, Horton Asylum, 
Yarmouth, Staines, Liverpool, Bradford, &c. 





Also Manufacturers of Steam and Motor Driven ' 
CENTRIFUGAL PUMPS and FAN, and Steam and Motor Ri 
Driven 8urface and Jet CONDENSING PLANTS. 8-Cylinder Compound ALLEN ENGINE and 200 K.W. CROMPTON DYNAMO, 
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MAKERS 


OF 


FEED -WATER 


HEATERS, 





EVAPORATIVE, SURFACE, 


AND 


FRESH-WATER 


CONDENSERS, 


CALORIFIERS 
FOR BATH-WATER SUPPLY, 
AND LOW-PRESSURE 


HOT-WATER 


CIRGULATIONS, 


STEAM KETTLES, 
GALLEY KETTLES, 


y ce a 
Boiling Batteries 
(FAR MORE COMPACT and 
EFFICIENT THAN COILS), 
UNDER 


ROW’S PATENT 


TUBE SYSTEM. 


N.B. 


For every kind of service involving 
the transmission or abstraction ot 
heat by means of tube surface, this 


PATENT TUBE IS 


INVALUABLE. 


Its Efficiency is about 


DOUBLE THAT OF 
PLAIN TUBE SURFACE, 

















ensuring acompactness, lightness 
and relative efficiency not hitherto 
attainable. 





ENQUIRIES SOLICITED. 





LISTS ON APPLICATION. 





NOTE.—These Calorifiers 
are automatically controlled in 
the steam supply, and deliver 
the water at a fixed and uniform 
temperature, 




















STORAGE PATTERN) 






















E 2 ‘\ CALORIFIER, , - s 
“6 —— FOR ———ee 
. = ae EV APORATOR, ae SUPPLY. EVAP ORATOR. 
VERTICAL on 2 Can be opened for Cleaning 
PATTERN i without breakin: 
\CALORIFIER. FEED MAKE UP. —— 


FRESH-WATER 
CONDENSER 


MADE TO 
BOARD OF TRADE 
REQUIREMENTS, 


, 
‘a 
rf 
n | Li 
i 
ii | 
42 
is 
HH 
i 
| " 
f 
| 
\ 
y 
‘ 
' 
re? 
i 
rr 
v 
f 
. 
2 


FOR HARD WATER. 
4404 





STEAM KETTLE. 
LOW PRESSURE 
PATTERN. 





STEAM KETTLE. 
CLOSED 
PATTERN. 














LIVE STEAM LONDON PATTERN 
FEED WATER 
HEATER. CALORIFIER, 





EXHAUST STEAM 


FEED WATER HEATER. waren snewus 


WATER HEATER. 














HORIZONTAL CALORIFIER. 





BOILING BATTERY (rar superior To coILs). 





LONDON: Suffolk House, 


E.C. GLASGOW : 65, Waterloo Street. 


NEWCASTLE-ON-TYNE: 26, Grey Street, 
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“Littte Giant” PNEUMATIC TOOLS 


MANUFACTURED IN ENGLAND. 








eee] a 
“Lettie Giant” 
PNEUMATIC 
TOOLS. 


i 
LE GIANT” 


-’ JMATIC 
.OOLS. 











Sent on GUARANTEED 
FREE TRIAL AGAINST 
for REPA IR for 
ONE MONTH. TWEL VE. 
MON THS. 


Carriage Paid. 








VIEW OF OUR PAVILION AT THE 


WOLVERHAMPTON EXHIBITION 


Where “Little Giant”? Tools can he seen in operation. 


‘LITTLE PNEUMATIC 
GIANT” DRILLS 

















- Type of our Nos. O, 1, 

Are the. Standard of , =~ ® and 2 Drills. - 
the World, a oe . 

and are superseding 


all other Types. 





‘NOTE.—We carry a large stock of 
AIR COMPRESSORS of various 
sizes and capacities. . 





THE INTERNATIONAL PNEUMATIC TOOL COMPANY, Ltd. 


ee ee en” | “Main Offices: PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, 8.W, ‘us. 
Telephone { 3) ChiPPENHAM. WORES: CHIPPENHAM, WILTS, ENGLAND. THOS. W. FORD, Manager. 
——- for NEWCASTLE & DISTRICT—WM. REID & OO., 44, Dean Street, -TYNE. 
—ALEX. L. SECRET Friara, fe) 
SEE eA Aa b SEO EEAT ao Wat, ADAMS & CO Bl bt Gaps TOM 
AGENTS for INDIA—HEATLY & GRESHAM, 6, Wanertoy Parent F PALOUSTA, 52} ELBOURNE. 


AGENTS for SOOTLAND—JAMES Lo og a ig & OO., 92, West Regent, Street. eaeeey- 
AGENT for YORKSHIRE & LANCASHIRE—F. R. PUTZ, 8'& 9, South Parade, M 

AGENTS for ARGENTINA, CUBA & OHILI—EVANS, THORNTON & CO., Palace Combe WESTMIN TER, 
AGENTS for BRAZIL—FRY, ERS & CO., Suffolk “House, 5, Laren: ’ Pountney Hill,” LONDON, E.C, 


London District Agent: E. C. AMOS, M.lI. Mech. E., 20, Bucklersbury, EC. Telephone: 6438, BANK, = | 


ad 
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OF NEW YORK. 


f= 








— 














—r 
' — 1 eee 
SS ——— 


rd 
= 
——— 











HIT 
Pe ae af =f =6 =e Ss Ic 
i 


IND>S SPArPONY-—Z 


OF NEW YORK 





AND METALLIC STRUCTURES OF EVERY DESCRIPTION. 


OUTPUT GOO,.000 TONS PER ANNUM. 


TELEGRAMS ‘BRIDCERAIL LONDON: ACENT ~ A.A.CECIL DAVIES 
TELEPHONE ~1054 AVENUE. 78 CRACECHURCH STREET E.C. 


4327 





MOO—-wWwW PAUrPoO4> 


oo 


AMERICAN BRIDGE CO. 


MANUFACTURERS & GENERAL CONTRACTORS FOR 


STEEL BRIDGES, STEEL BUILDINGS.| 
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wa. EF. BAILEY & CO., TL»: 


STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class; PRESSURE GAUGES, FUSIBLE PLUGS, FIRE “BRIGADE _FERTINGS,LUBRICATO of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, KETTLES, &c., &c. 


Ba ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &c., FITTINGS. 











SLUICE VALVE 
Fic. 1008 


C PATTERN 
REVERSIBLE STOP - VALVE 


FIC. 26 





Nf solIArB N°.502AE8 N*.SOSAZB N°. SO4ARB 


Fic.uz9. Hyprautic Fic.u40 VALVES FIC. NG? 


FIG. N47 
TANK & VAT 
VALVE 

















; re 2 aR lee BAILEYS —NeL.I06. ] 
: . - "EULL-BORE” PRESSURE REDUCING VALVE. 
FIC. 1170 FIG. 144 Fic. 1234 POSTER'S PATENT “CLASS W: N°1776 N°. INES 


Bee Catalogue of “Bailey's Useful Inventions for Engineers,” ro ee 





4989 





hone (National) 


noe ators We E. BAILEY & CO., Ltd. (yt. 11), “"stit™ MANCHESTER, mere 8 


“* Beacon, Saltord, . 
London Office and Showrooms: 1@, FENCHURCH Ben wk “eM wf A 
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ENTRAL MARINE ENGINE WORKS, 


WHST HARTLAPOOL 


SPECIALITY IN MARINE TYPE BOILERS, 


f FOR PRESSURES UP TO 300 LBS. 


54 














A Ag 


(See description in “ Enainegrine” of January 7, 1898.) 





ay 


Observe the large size of plates and absence of seams. : cm 
Observe the flanging of the shell. . 2 
Observe the welding at the corners of the seams. 

Observe the absence of seams and rivets near the bottom. 





4833 


SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 


TW 
“MARINE ENGINE WORKS, WEST HARTLEPOOL. 
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WORTHINGTON 


vowtien PUMPING ENGINE COMPANY, ."2:, 


I58, QUEEN VICTORIA STREET, LONDON, E.C. 


WORTHINGTON PUMPS FOR EVERY SERVICE. 
JET & SURFACE CONDENSERS. 


Eee D EEA Ee SS. 
ms MARINE PUMPS 


—— FOR 














Air Compressors and 

















Deep Well Bilge, Ballast, Fire, 
Pumping Plant and FEED SERVICE, 
a Speciality. EITHER CAST-IRON 
OR 





| GUN METAL WATER ENDS. 
NEW AIR-COMPRESSOR 


CATALOGUE 
ON APPLICATION. 


POWER PUMPS, 


EITHER —— 





A LARGE STOCK 
CARRIED, 


mr i a | 
TT ee ee 
if Si yy ‘ 
} | | 
eee READY tor MMEDIATE DESPATCH 
ti Di Oe 3) | ' 
TAT 
yal ig 


If in the market at any time, we 











Belt or Motor Driven, 


FOR ANY CAPACITY AND PRESSURE. 


solicit the favour of your enquiries 
before ordering. 








6 


Rail Road ESTIMATES... 
Specialties. »  §$PECIFICATIONS 





WORTHINGTON VERTICAL LAUNCH 


PUMPING PLANT, =— arm rw. == DRAWINGS FREE. 
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MACHINERY ror ECONOMIC HANDLING of MATERIALS — 


DESIGNED AND BUILT BY 


THE BROWN HOISTING MACHINERY COMPANY. 


LONDON OFFICH: MAIN OFFICE & WORKS: NEW YORK OFFICE: 
39, VICTORIA ST., S.W. CLEVELAND, OHIO, U.S.A. 26, CORTLANDT STREET. 























5-ton ELECTRIC TRAVELLING CANTILEVER CRANE. | "4-ton ELECTRIC TRAVELLING BRIDGE CRANE 
Stocking”and Loading Finished Material. Span: 325 ft. For Steel Works. Span: 200 ft. 























Sen: “STEAM TRAVELLING CRANE ; | 15-ton ELECTRIC TRAVELLING SHIPBUILDING CRANES. 
For Wharf Service. Used at William Cramp & Sons’ Yard, Philadelphia, U.S.A. 






























UNITED STATES NAVY-COALING G STATION. 

















Fersaes Hoist and Auto. Stock Distributor. Automatic Shovel for | Iron Ore Coal, Plant for Coaling } Locomotives. 
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SELIG, SONNENTHAL & CoO. 


The ‘‘Sundale” Patent Twist Drill Grinder. 











The ‘“‘ Sundale ” Patent Universal Cutter Grinder, Climax Filing Machine, Improv.2d Upright Drilling Machine. 
with Twist Drill Grinding Attachment. Fur Filing Blanking Dies, 
d 


for Filing an 
Sawing on Tool 








and 
Experimental 
Work, for 
Lapping Dies, 
Gauges, &c, 


READY! 
FOR 
IMMEDIATE 
DELIVERY. 





OF 
HIGH-CLASS 
MACHINE 

TOOLS. 














With Twist 
Drill Grinding 
Attachment. 











S65, ‘ania VICTORIA sT., H.C., LONDON, AND ‘sj ieeaiiainilin meas, =.©. 





— HSTABLISHED 1834. — 
ENGINEERS, BOILERMAKERS, 


Day, Summers & Guy sie wis sui. 


TEMIETEAD, 








Russian Goverament, The Royal Spanish Government, The keen «= NIQPtham Ironworks. SOUTHAMPTON. 


Ravernment. Crown Agents to the Colonies. &e.. &e. 








These Works, which cover 10 acres, are situated on the River Itchen, close to Northam oe on the London and South-Western Main Line. _ 


Th team -up Sli d two sets of Steam Sheers on the premises, with extensive and the firm manufacture their own Castings 
bs BOC and fer The workshops are fitted with the best and newest type of machines and tools and powerful overhead travelling cranes. 


ORIGINAL INVENTORS AND PATENTEES OF STEAM TRIPOD TRAVERSING SHEERS AKD NON-FLEETING WIRE-ROPE HAULINC-UP SLIP M/CHINERY. 
REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 6106 
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Not only furnishes all the advantages of 
heating the feed water, 
It does so in the most economical and 
simplest way. 
THE It effects a direct fuel saving. 
By taking advantage ot natural laws it 
WEIR MARINE FEED-HEATER. eliminates the corrosive gases from 
the feed water, 
Thus preventing corrosion, and preserv- 
ing the boiler tubes. 
It saves the -prsggicottor geal baste in fuel, 
It is fitted in conjunction with the Weir sre Phi lt cecal tate aaa 
Feed Pumps. 
These are automatically controlled by the 
Feed-Heater, 
To discharge the feed eater: an anti- 
corrosive state to the boilers. 
Together they constitute the Weir Boiler WEIR FEED PUMPS. 
Feed and Heating System, 
Which has proved the most practical, 
simple and efficient method of marine 
feed-heating. 
It has been imitated but never equalled. 


G. & J. WEIR, Ltd., Cathcart, GLASGOW. 


London Office: 5089 


Telegraphic Address: “GIWHIR, GLASGOW.” 
78, BILLITER BUILDINGS, BILLITER STREBT, E.O. 


“HYDROKINETER, LONDON.” 








—_ = 


ERMAN NILES TOOL WORKS 


Boring and Turning Mill 
WITH SPECIAL DRILLING HEAD. 


Machines of this type will far exceed the output of any face-plate 
or gap latheof equal swing. 

The one illustrated will simultaneously face and turn with two 
tools a piece up to 8 ft. 2} in. diam. by 4 ft. 5in. face while 
boring the centre hub. 

- The counter-weighted boring heads can be set to any angle. 
eam per independent feeds for all heads in all positions are 
provided. 

We a a ow line of standard machines from 40 in. up to 26 ft. 

n. swing. b- 

Smaller sizes may be provided with special turret tool heads. 

Workmanship and material of the best. 

ween, and plenty of it, where it will do most good. 

No dead weight stuck in to show up low price per pound. 

We are builders of a full line of standard and special HEAVY 

MACHINE TOOLS—and of nothing else. 

Any and every inquiry promptly attended to. Write us—or 

better still, come and see us; our shops are always open. 


“GERMAN NILES TOOL WORKS, 


OBER-SCHONEWEIDE, near BERLIN. 
Sole Agent for ENGLAND, except Manchester District: Mr. E. C. AMOS, M.I. Mech. E., 20, Bucklersbury, London, E.C. 
Agents for MANCHESTER District: Messrs. DOHERTY & DONAT, 82 & 83, Deansgate Arcade, Manchester. 
Agent for SCOTLAND: Mr. FRED. G. WILLOCK, 109, Hope Street, GLASGOW. a roo. WORKSI 




















JuNE 27, 1902.] ENGINEERING. [SUPPLEMENT page V] 59 


LAURENCE, 
SCOTT «aco, 


LIMITED, 
GOTHIC WORKS, 


Norwich. 


MAKERS OF 


Driven J 
Dynamos 


2, 4 or 6 POLES. 
Also MOTORS—-Open and Enclosed. 


—-9—_— £042 


Telegrams: “GOTHIC, NORWICH.” os , 
Telephone: NORWICH, 246. SHIP LIGHTING SET. 


gt & 0 Ng 


JOHNSTONE, near GLASGOW, 4 


MANUFACTURERS OF 


Machine Tools 


SHIP. YARDS, 


IRON WORKS, 


BRIDGE WORKS, 
TANK WORES, 


BOILER WORKS, 
&c. na 
























i 
Hillh 


Ev Poy, aa iI 
VE Py aa a a Sm MIMI HTITTT VUTHH 
antsiin ae. ae 


2 in. DOUBLE-ENDED PUNCHING AND SIDE-NOTCHING MACHINE. 
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COWANS, SHELDON & Co., LTD. 
CARLISLE. ee... 


























ABC and A‘ CODES USED. ESTIMATES 
30 TONS GIVEN 
STEAM FOR 
TRAVELLING 
DERRICK. SPECIAL 
No. 203. 









GRANES, 


_ HOISTS, 


OF EVERY POWER 


AND 


SS —SOCOCO#@#ESSRIPTTION. wu 




















ADMIRALTY 
Contractors to the AND 
WAR OFFICE. 





MAKERS OF HIGH-CLASS 


CORLISS STEAM ENGINES 


— FOR — 


MILLS, ELECTRIC PLANTS, 
MINES AND PUMPING STATIONS. 





ALL CLASSES OF 


Boilers, Rope Pullies, Shafting & oe 


VICTO 


Telegrams: 
Lagan 
Foundry. 


Telephone : 
No. 93. 


BELFAST. 
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Telephone : 6704, BANK. Telegraph : ‘‘ DILUTENESS, LONDON.” 
=< =x 


Water Softening & Purifying {mem 
United Patents, Ltd: se ig 


CONTRACTORS TO H.M. GOVERNMENT. 
80 & 31, ST. SWITHIN’S LANE, 


LONDON, E.C. 


USED BY 


HOME & FOREIGN GOVERNMENTS, 


RAILWAY COMPANIES | 
(AT HOMH AND ABROAD). 


Electric Generating Works, 
Engineering Works, Hydraulic Stations, 
Gunpowder Mills, 

Collieries, Telegraph Works, Gold Mines, 
Paper Works, Chemical Works, 

Cement Works, Flour Mills, 

Hotels, Hospitals, Schools and Colleges, 

Various Institutions, r 
Laundries, Private Mansions, | / 
&c., &c. 2838 i M7 


er ee ed 















HH 
uu 


oe’ 


Write for full Particulars to— 


FRANK H. TYACKE, C.E., 
Managing Director, 
—= = = = 


‘AVERY’ 


AUTOMATIC 


iss COAL * ORE 
wag SCALE. 
AUTOMATICALLY 4. 
ere A y 
<GS—.. LABOUR-SAVING | | 
& MACHINE. ' 






























Accuracy of Work. 








INVALUABLE FOR WILL 
WEIGH 
ELECTRIC OUT OF 
LIGHTING PLANTS, OR 
INTO 
COLLIERIES, BARGE 
MINES, OR 
&e., &e. TRUCK. 




















FOR FURTHER PARTICULARS AND PRICES 





W. & T. AVERY, Ltd, 


SOHO FOUNDRY, | HIS MACHINE WEIGHS THE COAL TO BOILERS 
BIRMINGHAM. AT GLASGOW POWER STATION. 
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TANNETT WALKER & CO., 


ENGINEERS, 
LEEDS, BNGLAND. 











HYDRAULIC FORGING PRESSES. 
HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling 
Portable and Fixed Cranes. 


| HYDRAULIC MOTORS. 
-) PUMPING ENGINES. 
AGGUMULATORsS. 











= bbl 3 knoe Ww oni edie Os. C hg 
F : +] 


Hydraulic wa Steam Hammers wi one Forge Machinery. 


TILTING FURNACES, BLOWING ENGINES, AND STEEL PLANT MACHINERY CENERALLY. ae 


ALFRED HERBERT, LTD., 


LONDON SHOWROOMS: 7, Leonard St., Finsbury, E.C. LIVERPOOL SHOWROOMS: 28, Canning Place. 
MANCHESTER SHOWROOMS: 2, Bridge Street. COVENTRY, — Anau eaweniaae, "the, Woengate 


STAN DARD — LATHES. 
FEATURES. SIZES IN STOCK. 


FIVE STEP TEP CONES. 
HOLLOW SPINDLES. 6 in. centres 6 ft. bed. 
GEARED AND BELT a. be ole » 

8 in. 99 6 ft. 99 


FEEDS. 
AUTOMATIC STOPS. 9in. ,, 8ft. ,, 




















GUIDE SCREW 
PLACED . 9in. ,, 10ft. ,, 
INSIDE BED. 10in. ,, 10f. ,, 
FEEDS REVERSED \ f1in, ,, 12ft. ,, 
a 12in. ,, 10ft. 4, 
IMPROVED LOOSE 
HEADSTOCKS. 12in. ,, 12ft. ,, 




















8 in. CENTRE S.S. and S.C. LATHE. 
SOLE BRITISH AGENTS for THE AMERICAN TOOL WORKS CO., CINCINNATE, U.S.A. 
We hold Lar rge Stocks of Standard Tools for Immediate Delivery. 3300 


WwWoLVvBRHAMP TON BS EIBITION, Stand Wo. 244) 
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SAFE. ECONOMICAL. DURABLE. .e) 











LOW COST OF MAINTENANCE. 
HIGHEST PRESSURES. 


SAVING IN SPACE AND WEICHT. ot \ 
PERFECT WATER CIRCULATION. 

FACILITY FOR CLEANING. \ 
EASILY TRANSPORTED. 

SAVING IN. FREIGHT. af 
STRAIGHT TUBES. Ors + 


NO SCREWED JOINTS. WARSHIPS, 
MERCHANT VESSELS, 








YACHTS, TUGS AND DREDCERS. 


NO STAYS. rr > PASSENGER BOATS, 
Vs 


Land Type Boiler, fitted with Superheater. 





Over 3,000,000 HP. 


In use in all Industries. 


Fired with all P, ha We 
Kinds of Iuel. STEAM PIPING PLANTS. 


cove Oriel House, 
Faun STREET, LONDON, E.C. 


ob? WORKS - RENFREW, SCOTLAND. 


ESTIMATES FREE. SHND FOR CATALOGU. 























3 Telegrams: ** BABCOCK, LONDON.” Telephone Nos.: 1741 & 1742, Holborn. Marine Type Boller. _ 


PRENTICE BROS. C0., =cccce= 


TV TT OTTO TOT TTT TE TTT TCC CC CC CCCUCCOCCCC?C?CT?OC?V'?™?OU?CV™?*tV?C™?CO™?COrrT 


Represented in England by— SUSPENSION DRILL. 


CHARLES GHURGHILL & CO., L™ 


DRILLING MAOHINES 


From 13 in. to 50 in. swing. 


PORTABLE, UPRIGHT & SENSITIVE DRILLS. 


ENGINE LATHES, 































A 7 in. centre. 
Sin, 
Sin , 
10;in ,, 
a es 


(With Single or Double-geared Head), for Light or Heavy Work. 





A LARGE SELECTION OF OUR TOOLS KEPT IN STOCK, 
FOR IMMEDIATE DELIVERY, AT 


9 to 15, Leonard Street, LONDON, E.C. ; 
2 to 10, Albert Street, BIRMINGHAM. 


Me} MANCHESTER: 2, Charlotte Street, Mosley Street; - 
iy GLASGOW : 62, Bothwell Street. 2887 


No. oe RADIAL L DRILLING MACHINE. | Prices and Particulars on Application. 
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——e 


y SPEEDICUT" 7 


THE VERY BEST STEEL EXTANT 


EFroR —TAHInNG 


HEAVY GUTS AT HIGH SPEEDS. 


FOR UNIVERSAL USE. 


Turning, Planing, Slotting and Shaping Tools, 
Milling Cutters, Rimers, Taps, &c., &c. 











HASY TO FORGE. SIMPLE IN USE. 
SOLE MAKERS: THOS. FIRTH & SONS, LTD. 
NORFOLK WORKS, “= 
SHEFFIELD. 





TRANSPORTATION DEVELOPMENT COMPANY, Incorporaten, 


— 6, CLEMENTS LANE, LONDON, 5.0. —— 
Sole me for PRESSED STEEL CAR COMPANY, PITTSBURGH, PA. 


Builders of 


PRESSED 
STEEL CARS 


and Car's with 

Steel Underframes 
and Wooden 
Superstructure, 


of all types and sizes. 





ESTIMATES, with 
Specifications and Drawings, 
forwarded on 

application, 8 
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PULSATING 1 PUMPS pa- We shall be phoned to readies your inquiries -@§ 
| a PUMPING MACHINERY: 


BOILER FEED PUMPS, 
MINE RAM PUMPS. TANNERY PUMPS. 


SINKING PUMPS. AIR AND CIRCULATING PUMPS. 
LOW-LIFT PUMPS. VACUUM PUMPS. 


on PATENT AIR LIFT & BOREHOLE PUMPS 


FOR ALL OAPAOITIES AND DEPTHS, 


AIR GOMPRESSORS: 


PULSATING PUMPS. CHEMICAL PUMPS. 
BREWERY PUMPS. 


THE Simple, Compound and Triple Compression, 
MOST 
ECONOMICAL Pumps 
specially 
PUMP designed for 
OF IIs ee 


Compres: ed 


CLASS. Air in Mines. 








JET and 
nici. SURFACE 
30, Pendleton. CONDENSERS. 
H AD cm Telegraphic Address : ~ ta 
ON “Ellison, hh 
Irlams-o’ -th’-Height. 
(wo worDs. W. T. ELLISON & CoO., LTD., 


HIRE. 
3 Pendleton, MANCHESTEHE a 


“CAMPBELL” OIL ENGINES. 


COMBINED WITH WINDING AND HAULING GEAR. 














The Campbell Gas Engine Go., Ltd., Halifax, bind 


LONDON OFFICE: 114, TOOLEY STREET, 8.E, GLASGOW OFFICE: 104, BATH STREET. _ 
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HORNSB 


SAFETY WATER- “TUBE + BOILER. 


Good Separation o: 


Easy of Transport. 
| Sediment. 





Headers Mild Steel 
throughout. 


Simple to Erect. 


Economy in Space. a an 
Suitable for 


all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal; 
for using Waste Heat 
from 





improved 
Circulation. 





Steadier Water Level 














and Iron Furnaces, &c. 
Drier Steam. 
SEND FOR 
Best Facilities for ILLUSTRATED 
| 
Gieening and CATALOGUE. 





Inspection. 
6225 


R. Hornsby & Sons, Limited, Grantham, England. _ ,,,2QNDON, OFFICE: 























TROLLEY. 
4 Ton to 5 Ton. 











Pulley Biocks. 


a Travelling Pulley 
Tuaveniana TRAVELLING Biocks. 

































PULLEY A, WITH 
XIM FULLEY 
F mers BLoox. Travelling Crahs. 
4 Ton to 
5 Ton. 0 eas: ee Ee 
anes UNCONDITIONAL OFFER. 
a “Maxim” and “ Victoria” worm and spur-geared Pulley Blocks 
for +7 a will be sent on approval to any user at my own expense. 
oO irder. 





sror'Guaro Upwards of 50,000 ‘‘Maxim” & ‘‘Victoria”’ Blocks Sold. 


Putiry Book. 
Self Sustaining. WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 
6 Cwt. to 5 Ton. 


IMP ORT ANT The framework of the various apparatus shown above is in every 
°“~~ ease composed of WROUGHT STEEL PLATES and FORGINGS. The 





Maxm Worm Gearep ehain is treble best calibrated and guaranteed. The Hand-chain Wheel: are of cast steel, 
alt Susteinine, and the brake is self-acting and sustains the load at any height. 


4 Ton to 10 Ton. 
When you buy a 1 ton “Maxim” or “Victoria” Block it is tested with a load of 14 tons, BUT SOLD AS A 1 TON BLOCK. 


vamenawenv J, T. GODFREY, 








Max Worm Gearep Bioox as received. 
with Srest Pirate Cuam, —_—_— 


10 Ton to 12} Toa. Telegrams: “Maxim,” Loughborough, High Street, LOUGHBOROUGH, Leicestershire. °” 
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CROSSLEY’S GAS DYNAMOS 











{03 K.W, Plant, consisting of a P. B. Engine and Compound-wound 8-pole Dynamo working at 110 volts, 
IMMEDIATE DELIVERY FOR STOCK SIZES OF ENGINES. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


LUDW. LOEWE & CO., Lo. 


Managing Director: H. F. L. ORCUTT. : 
30 & 32, (opposite 109), FARRINGDON ROAD, E.C. VISITORS : ARE: ALWAYS ) WELOUME 


BOTH AT OUR 


Glasgow Office: 190, WEST GEORGE STREET. 
: Rell RK ; 
Manchester Office: PICCADILLY CORNER CHAMBERS. WORKS AND SHOWROOM 











At the latter place 
MODEL 
Shop fittings can be seen properly arranged, 
MODERN 


Tools and Gauges can be inspected, and 
Methods and Systems of working are illustrated 
in operation on the following 


MACHINES: 


Representative LOEWE Machine Too's, 
BULLARD 
Vertical Boring and Turning Mills, 


BINSSE 
Horizontal Boring Machine. 





We also have on view a good selection of finished 
sample parts produced by 
Turret Lathes, 
Automatic Screw and Forming Machines, 


LONDON OFFICE AND SHOWROOM. Circular Milling Machines, &c. 


Foreign Agents for Ludw. Loewe & Co., A.G., 17-20 Hutten Strasse, Berlin. 
France: Destombes, Langlois & Cie., Roubaix. — 





We are pleased to consult with Manufacturers concerning 





pa al Bestonbes, Lengtels§ Cle, oe A. Karleon, © Bole tat! complete and up-to-date 
powell caer respect 8, Warm vues Ker Tcolroom, Tool-store and Shop Equipments, and 
Seen eee eT tina tole roprerantatives as to methods of manufacturing, and the 6322 


Halland and Dutch indies: P. C. Muller & Co., Amsterdam. re organization of Works. 
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CROMPTON & CO., LIMITHD, CHELMSFORD and LONDON 


ELECTRICAL PLANT OF EVERY DESCRIPTION. 








~* 
ee 2 
ea 

















ELECTRIC CRANES AND CRANE HQUIPMEN'TS. 4384 [2] 


A. G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 


PATENT 

























Newest Design. 


LARCE POWER ON VERY LICHT 





Pcpce ts ts 


z ; sum or ‘Boat ; 
A. G. MUMFORD will have great pleasure in quoting for Marine Engines of ALL TYPES, SCREW, STERN or SIDE Paddles; his Engines are of 
the latest and most improved design, combining lightness with great strength and power, as supplied to the Admiralty and other Government Departments, 
and to some of the leading Engineers and Ship Builders in the World. 
Improved Oompound, Surface-Oondensing Launch Machinery, with WATER-TUBE BOILERS. Steam more rapidly, and are more easily CLEANED 
and REPAIRED than any other type. Very light and durable, designed for running at high speeds. 2180 





ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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The “Premier” Gas Engine. 


POSITIVE SCAVENGER TYPH, 
From a Photo of a 260 |.HP., 


































Suitable for Town 
Gas, Blast Furnace 





Good for all Sizes 

from 10 HP., but paren 

better than any ud- 

other Engine for a oon a 

60 to 1000 HP. coal consumption 
from } to 4 Ib. of 
coal per HP, hour, 











li 





| 





Aderene The “PREMIER” GAS ENGINE COMPANY, ltd, 





SANDIACRE, NOTTINGHAM. 
__London Office:—25, VICTORIA STREET, WESTMINSTER, S.W. 


CAM ERON’S 
































PATENT | COMBINED WITH 
MACHINE a | CAM 
CUTTING LEVER | 
| LE 

so . PUNCHING 

BULB a. i 
ANGLES ARING 
RIGHT OR LEFT-HAND. : MACHINE. 

33 0 =)  _ SALFORD, 
JohnCameron, | : we er a 
Otel Road Lrnwort —- Ne Manchester, 


4182 
National Telephone No. 2002. 
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LP 


TELEPHONE : 300. 
TELEGRAMS: DYNAMO. 


. HALL & €0., 


OLDHAM. 


Makers of 


DYNAMOS 


— AND — 


MOTORS, 


OPEN & ENCLOSED TYPE. 
FO? ALL PURPOSES. 









Hie 


. eee 


Fig. No. 196. PATENT LIQUID MOTOR STARTING 


WITH AUTOMATIC NO-VOLTAGE RELEASE. 
_——_<_— 


NOBLE & LUND, LtD., 


FELLING-ON-TYNE, 
ENGLAND. 







“SWITCHES, 
4824 





PATENT 













‘} OVER 
hn 6G ( . 700 

\ { 
SAWING: — sm} =) SOLD. 






a O 






Mi h | 
\ 
Ni 





Bie MADE 
For 9 : i IN 
cOTTING «= / , SEVERAL 
IRON and I. De SIZES, 
sz, 6} al 
o. (/ a 
Those Machines will cut through bars, joists, e, of any length, at right angles to 


the bar at one operation, and thus increases the usefulness of the Machine. 


Terenas: “ LATHES, FELLING,” Nat. Tauzrnons: 28, GATESHEAD. 





socot 
tt ddd 
sossse 


ing 250 to 


izes treat 
In st er hour, 


£0,000 galls. P 
hot or cold wate 


i ee 
ertectly automatically N 


ST: 
son of corrosion 
i] 


nt : al. 
a s—Great saving of Co 


Boiler 


Baker’ 


~~ 
~~ 
—— 


§ patent Appliances (0., i ; 








* Extraordinary Economy ! 


1.12 Ibs. of COAL per I.HP. 


is the Measured Coal Consumption ot an 


ATLAS 
STEAM ENGINE 


(220 I.HP.) working with 


SUPERHEATED 
— STEAM 


On the SCHMIDT Principle. 

















For Particulars apply to :— 


LASSEN & HJORT, 


52, QUEEN VICTORIA STREET, E.C. 


4925 





Representative for Scotland: A. J. KINGHORN, 59, Robertson Street, GLASGOW. | 





+ 


(Under agrveme:.t with Messrs, Easton & Co , Ltd., Erith). 
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WINDING ENGINES & CRANES 


FOR MINES, zo. 






“CRANES, RODLEY.” 
«NOGNO1 ‘H3GNNSV.. :SwesF9/04 


Telegrams: 


HOISTING RAGHMERY, OVERHEAD TRAVELLERS, dc, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


PA AAAAFABBBABBABABBABABAAABAAASA 


J. BOOTH & BROS., Ltd., 


ERODLE®, LEEDS. 
London Agent: A. E. W. GWYN, Ltd., 75a, Queen Victoria Street, § —_5362 
Agents for Scotland: THOS. HILL & CO. 66 & 68, Robertson Street, GLASGOW. 


FIRE-PROOF! 
BURGLAR-PROOF! 
MISSILE-PROOF! 


Our New Production. —-j-. 


WIRED REFRAX GLASS 


(PROTECTED BY PATENT AOTS) 
Has all the above advantages, and will also give 


MORE DAYLIGHT 


than any other glass on the market, 














100°), 





Wired Refrax Glass. Ordinary Rolled Glase, 
light transmitted by different panes of glass. The 


Ordinary Wired Glass. 


PHOTO OF WINDOW showin 
window can be seen at our w 


MADE IN ALL SIZES, about + in. thick. - Samples and Prices on Application. 


SOLE MANUFACTURERS: - 


THE UNION PLATE GLASS Co., = 


Makers al: of Refrax. Polished, Ground, Silve: a Brilliant Cut, 
” Rough Rolled, Rouen Cast and o ieee = 








rPOockKET NOOK, ST. ssniinddidali: 4825 
ESTABLISHED 1887, Nat. Telephone: 48. Telegrams : “UNION, ST. HELENS.” 


DAVIDSON'S PATENT 





“SIROCCO’ 


CENTRIFUGAL FAN. 


Discharges Three Times More Air per Revolution than 
any other Centrifugal Fan of equal diameter. 





For FurtHEer INFORMATION APPLY TO— 


DAVIDSON & CO., LIMITED, 


PATENTEES AND SOLE MAKERS, 
SIROCCO ENCINEERING works, BELFAST. 


SEEEEEEE IEEE EE TEE EEE EEE eet ttt 
PATENT 


‘Bitumastiec Solution. 
es? FF € 


* Bitumastic” Solution is THE material for abso- 
lutely, protecting from corrosion Iron -and - Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, — 
Bridges, Fans, Carriages, all Colliery, Railway, and 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 
ing, or Running Water. It is DAMP PROOF and 
RUST PROOF. 


The Solution is used by the largest Railway Companies and Collieries 
in America, where no other oe nt will stand, and it is now being used 
on the Liverpool Overhead Railway for coating the undersides of the 
structure (seven miles in length). 


6178 





All valuable plant, difficult of approach and to protect, kept in ext 
manent preservation. 

References given to Railways, Breweries, Collieries, Tube and ies 
Makers, Corporations, Vestries, and Manufacturers who are success- 
fully using and specifying ‘‘ Bitumastic” Sulution. 





i i i i ee 


SOLE PROPRIETORS: 


WAILES, DOVE & CO., Lta., 


Wig Nicholas Buildings, Newcastle-on-Tyne, { ZEt- 122. 


LONDON: 385, LIME STREET (Tel. 987 Avenue). 
LIVERPOOL: 25, WATER STREET (Tel. 6713). 
GLASGOW : 45, WEST NILE STREET (Tel. 4981). 
CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 2465), 
MANCHESTER: 11, BLACKFRIARS STREET. 
ELPHIA, U.S.A,: 311, WALNUT STREET. 


ELEGRAMS: 
BITUMAS TIC,” 


Pe 


. 


‘ AEBEEEEE SEES 
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MEDAL AWARD, INVENTIONS EXHIBITION, 1885. 


Hl, 





a rh 
i 
- i 
i 


MURRAY, McVINNIH & OO., 
MAVISBANK QUAY, GLASGOW. 





Milling & Wheelcutting 


IN THE LATHE. 
No Overhead Gear Required. 


fs. 








FULL PARTICULARS FROM 


J. SMART & CO., 


ERITH, KENT. 4048 


GOVERNORS. 











LOW IN PRICE: HIGH IN QUALITY: «0 
W.H. BAILEY & CO., Ltd. (Dept.17), Salford. 
PICKERINGS LIMITED, 


Globe Elevator Works, 
STOCKTON-ON-TEES. 


Eerabuisnep 1854. Awarded 32 Medals 
and Diplomas. 








POWER. 


OVERHEAD 
TRAVELLERS, 


yt 6WINCHES, CRANES 
== for Hand or Power. 





























GLASGOW. 


London Office: 158, Gresham House, Old Broad Street, E.C, 
MAKERS OF 


CONDENSERS 


for producing FRESH WATER. 


44 Ib. of Water per 1 Ib. of Fuel. 
FROM SALT WATER OR OTHER IMPURE SOURCE. 


MULTIPLE EFFECT EVAPORATORS 


FOR CONCENTRATION OF 
Cane and Beet Sugar Juice, 
as. Je Glucose, Gelatine and Glue, 
“yi =—Ss- Bark Wood and Meat Extracts, 
ly Borax, Caustic Soda, ke. 


THE cca WATSON COMPANY, LTD., 































AND FOR RECOVERING 


Capacity per 24 hours : 20 to 200 tons. and Waste Liquors generally. 


WHY wy (ont! 


ia ¢ WHEN BY USING yo 


HIGH Wg iS Vert 


a 5275 :be is Witt T 0 
| +++e® THE SAME WORK bins 


Nearly 120,000,H.P now in use oronorder the CONTINENT 
i H.P on order for GREAT BRITAIN. 


ANTS CAN B 
asin RODERATE EDEN TN, 


E * SOLE LICENCEES 
FOR ae STO AND HER COLONIES. 


EASTON Cok 


























“Sein, CNT, AND ~~~ 








(Successors K EASTON ANDERSON COOL. 


- BROAD ANCTUARY CHAMBERS, aupers, JONDON, SW. 


4943 
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BRICK_MACHINERY| 


For Working all kinds of Clay. 


The bard fh vi acre system of 

prod: a dense ic pressed 

prising Soe plant Prone bik us 28 years 

ago, and it is most successfully working in nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET. ) 


best plasti 
paagy ony ioke ae ees sencuahaad Lym — 
Awarded Three Highest Medals at aa 


Exhibition, and the ONLY Gold Medal for 
Brick Machinery ea a Exhibition, 


BRADLEY & GRAVEN, 


LIMITHD, 
WESTGATE COMMON FOUNDRY, 


uno oresgna macunes, _ WAKEFIELD, ENGLAND. _ 
“TUBES & FITTINGS. 


Lloyd & Lloyd, Ltd., 


ALBION TUBE WORKS, BIRMINGHAM. 
London Office: 50, Cannon Street, E.C. 





of Brick-making for 
brick ready for im- 











































ALBION FLANGE JOINT TUBES 


SPECIALLY SUITABLE FOR USE IN MINES. 





Iron Boiler ae corn Boiler Tubes, TRADE IRON OR STEEL TUBE S 
eovene & onze cous, | Ma ETMCALLY, WELDED FTES 








SCRIVEN & CO., LEEDS. 


HSTABLISHAD 1861. 


Tel. Address: ““SCRIVEN, LEEDS.” Telephone No. 1819. 
(6s See 


Machine Tools and 
Hydraulic Machinery 

For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS. 

PATENT COMBINED MACHINE for Shearing 


LOT | etthor Right or Lett Hand 
without changing a knife, Also for 
BENDING BEAMS AND SHEARING one side 
off the Bulb for riveting knees to, and 
Horizontal Punch. 
PATENT ANGLE-BAR PLANING MACHINE. 


Patent Edge and Butt-Plate Edge PLANING MAOHINE. 


SCRIVEN’S VERTICAL PLATE BENDING MACHINE, 
with Bend Plates to end without flat. 4721 

















MODELS & SMALL MACHINERY 


Ot every tor PATENTRES and INVENTO 
taade to diawing, liber fall eae or to susie 


Best Workmanship — Estimates Free. 


LUCAS & DAVIES, Exper Experimental Engineers 


67, Farringdon Road, LONDON. 2051 





D. &u. Ws, 





LONDON: 35, Queen Victoria Street. 
GLASGOW : Klibowile Ironworks. 4704 


“RAPID”. 
Water-Tube Boilers. 








UNAPPROACHED FOR ECONOMY 
AND EFFICIENCY. 
“SSSNLOVdNWOO OGNV 
ALIMEGVYNG YOs GSSSvVdyNSNN 








FOR STEAM LAUNCHES, YACHTS, &e. 


MADE IN SIZES FROM 
16 TO 600 SQUARE FEET OF 
HEATING SURFACE. 


For fullest particulars and prices, apply to— 


T. TOWARD & 6O., Engineers, 


9, ST. LAWRENCE, 3359 
NEWCASTLE-ON-TYNE. 


WAYGOOD 
LIFTS. 


By Appointment 
to HM, the King, 


CRANES, 
PRESSES, &c. 


» LIFTS, 
BB RWaysoodaco, 


Limite, 4044 
Falmouth R4., London, 8.B. 
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Ernest Scott & Mountain L¥ 


ELECTRICAL & GENERAL ENGINEERS & & cro NEWCASTLE-ON-TYNE, ENGLAND. 











MANUFACTURERS 


DYNAMOS, MOTORS, FANS, 

PUMPS, ENGINES, 

woe . : Se fl AUXILIARY MACHINERY, 
sitiiiiniaiias Tee EP. dom Veiner ENCLOSED MOTORS, HOISTS, 
LONDON. CARDIVF. GLASGOW. BIRMINGHAM. ; : ih a ie ste LOCOMOTIVES, CAPSTANS, &c., &e. 
SHEFYIELD. JOHANNESBURG. CALCUTTA. t ca ein es 
BOMBAY. SHANGHAI BANGKOK. . : bd Zit ie 
ENCLOSED 


ELECTRIC MINING MACHINERY fl ial i= MR > lec | Steam Dynamos 


Pumping, Hauling, Winding, , ; d * 
Coal Cutting, Drilling. Ne e \ (WITH FORCED LUBRICATION) 


Telegraphic Address: “ Esco, NewcastLz on-Tyrxn. 


LONDON OFFICE: 
20, New Bridge Street, Blackfriars, E.C. 





supplied to 


DaRuineToN, BIRKENHEAD, WORKSOP, 


ELECTRIC LIGHTING AND TRANSMISSION is — - ukesasauticnien, 
OF POWER MACHINERY, Ry? a fF <a &e., &o, Buse 

















Cee ooo 


ICE-MAKING 


Telephone: '7545, 








Telegraphic Address : 
* CONGEALING, LIVERPOOL,” 









MARINE TYPE OF REFRIGERATING MACHINERY. 
SIDDELEY & CO., 


ARROWSMITH, SINCLAIR & CO. Ltd., 





PROPRINDTORS, y Willi Sisvet 
er William ee 
eres 14, Upper William Street, LIVERPOOL. pranches {a frand Street,” 





eo MANUFACTURERS OF EVERY DESORIPTION OF 
ICE-MAKING & REFRIGERATING MACHINERY, WINCHES, CRANES, PUMPS. 


BRASS CASTINGS, COPPERSMITHS. 470 
RHPFAIRS TO STHAMSHIPS, ENGINES & BOILDBRS. 


Over 1,000 KLEIN’S Patent 


ONDENSING 


COOLING “PLANTS 




















SUCCESSFUL ovine ALL OVER THE WORLD. 





The KLEIN ENGINEERING CO., Ltd. 


94, MARKET STREET, MANOHESTER. 


KLEIN’S PATENT WATER COOLER, FAN DRAUGHT, 
Telegrams : “ MODERNIZE, niin ! 


FOR ENGINES OF 8,000 HP. Telephone : 4070, Manchester. 
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SS] ODDESSE STEAM PUMP 


WITH ODDIE (PATENT) COMPENSATOR. 
GREATEST SUCCESS! UNSURPASSED! 


The Oddesse Compound. or Triple-Expansion Steam 
Pump, fitted with our ODDIE Patent Compensator, is the 
MOST ECONOMICAL Steam Pump known. — 


Large Triple-Expansion Pumping Engine for 160,000 
gallons per hour against a head of 160 ft., to be seen at work, 
industrial Exhibition, Dusseldorf, Germany, A.D. 1902, supplying 
the water for the Fountains. 














WE ARE NOW WILLING TO TREAT FOR THE DISPOSAL OF THE 
ODDESSE PATENT RIGHTS JN THE UNITED KINGDOM. 


For Particulars apply to ;— 


RICHARD KLINGER & CO., Engineers, 


CONTRAOTORS TO THE ADMIRALTY, 


66, FENCHURCH STREET, E.C. 1 


Dimensions (8 in. x 14 in.) X 10in. x 10 in. To Lift 550 gals. per minute, with a head of 66 ft. and : 
a working pressure of 100 Ib. steam. E Telegr. Address : SUSTAINED, LONDON. General Manager, J. KRAMMER. 


THE PATENT SHAFT & AXLETREE CO., L® 


Wednesbury. 


LONDON OFFICH : 


Members’ Mansions, 36, Victoria St., Westminster, 5.W. 
































| [II 


MANUFACTURERS OF 


SOUR ae pen «RAILWAY WHEELS & AXLES 


Also of all Sections of lron and Steel, 

Tyres and Axles, Switches and Crossings, 
| Turntables, Tanks, Gaswork Plant, 
Castings, 


AND EVERY DESCRIPTION OF 8648 


S1100 NOY! “LOUM 


& 
a 





CAST-IRON WATER TANK. 


‘Capacity 10,000 Gallons. Railway Material. 


SHIPYARD. Ses 
MACHINERY, 03> 
CS 

















PUNCHING AND SHEARING, 
ANGLE-CUTTING, 
BEAM-BENDING, 
PLATE-BENDING, 
COLD AND HOT: 
SAWING 
MACHINES. 


_ HYDRAULIC 
BENDING and 
FORGING, 
MANHOLE 
PUNCHING MACHINES. 
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‘STEVEN'S 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS OAST AND FINISHED OOMPLETE. 
Tests and further particulars on application. 


STEVEN & STRUTHERS, 


GLASGow . 


London Address: 60, FENCHURCH STREET, E.C. 


INTERNATIONAL AUTOMATIC INJECTOR. 


HIGH GRADE. 


























Steam Range Extensive Stock kept. 
25 lbs. to 200 Ibs. . INEXPENSIVE. Ensuring Immediate 
Lift 22 ft. SIMPLE. Delivery. 
Handles Hot Water RE LIAB LE. Catalogue on 
134 deg. Fahr. DURABLE. application. 
JAMES ARMSTRONG & CO., LO: 116, Queen Victoria St, LONDON, E. C., 
Telegrams: ““TOLAMAOO, LONDON.” AGENTS FOR GT. BRITAIN AND IRELAND. Statens ine, Hastie 





| 
| 








TURNER, 


STEAM ENGINES 


FIITFD WITH THE 


TURNER-PEGG PATENT POSITIVE CORLISS GEAR 


ARE THE 
ENGINES OF THE FuUTURNRSE. 
“ The Curt-orr arranged to take place at the Hicuzst Srexp of the valve motion.”—The Engineer, 24th J une, 1898. 


Bra ” SHARP CUT-OFF THUS ENSURED. 921 
Full particulars of E. R. & F. TURNER, Ltd. (182), IPSWICH & (Y) 82, Mark Lane, | LONDON, E. EC. 


SPECIALITIES— 
OHILLILHD CAST IRON. 


COMPLETE INSTALLATIONS OF 


MINING MACHINERY. 


HYDRAULIC PRESSES 







































ROLLS, 
CRUSHING 
MACHINERY 


Of every description. 


BE rupp Ball Mills 


FOR ORES, OEMENT, BASIO SLAG, &&, 


EXCELSIOR MILLS for Food Products, Chemical and Sugar Factories, do, 


COMPLETE ‘INSTALLATIONS FOR 4962 


CEMENT, PORCELAIN, EMERY, LINOLEUM, é&o, 


——  OATALOGUES IN ALL LANGUAGES. ——— 








FI 


CI 
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ALSO MFRS. OF 


BAYLISS, JONES & BAYLISS | eee RAILWAY & TRAMWAY FASTENINGS 


WROUGHT-IRON AND STEEL GALVD. TELEGRAPH 


WOLVERHAMPTON. ne: OF 
LONDON SHOW ROOMS:- TI E-BA RS POLES, &c. 
A 


















IS39&141 CANNON STE.C. 


CAT ALOGUES 


“CLASS CRANES 


/ fe ar Jy Loeneslen 
aw CL 709° Be.) 


ZI, IO CRANE WORKS,’ 22 WALBROOK, 
LEICESTER. LONDON, E.C. 
















66 ” 
THE GRIFFIN : : 
OIL ENGINE. THEGRIFFIN ENGINEERING CO. satu, enacano. 
SIMPLE, ECONOMICAL. MOTOR SPECIALISTS. Cielegreme “Motes, Bath.” 

RELIABLE, 
— SPECIAL PATENT MARINE OIL ENGINE, ‘ 
~ ADVANTAGES. | sate, Bat Ballable, Boonomioal "No Dir, Mo Smoke 
cpschis.45 Ro nel ses any kind of Heavy Oil without 
NO TARRY DEPOSIT, due to | "Pe! set a ling Vout Sn” 
the fact that the working charge is Tee oon < Ope: watlons of ‘re tie ear and 
vapourised only and never ied. versing con a 
We quienes a Buitable emg eedetO 
continuous running without 





cleaning or attention. 

Uses any kind of heavy or bulk 
oil, and any number of different 
brands of oil may be mixed together 
in any proportion in the supply tank 
without affecting the running or 
economy of the engine. 











\ 
H.iGHEST CLASS WORKMANSHIP AND REFERENCES DIRECT TO INSTALLATIONS. INSPFCTION INVITED. 
a From 3 HP. upwards, | cmuieeaaeammmanianes OF VARIOUS TYPES OF GAS AND OIL ENGINES see aman APPLICATION. 


HOPKINSON ™ VALVES 


FOR HIGH-PRESSURE AND SUPERHEATED STEAM. 
































J. HOPKINSON & CO., LTD., 


Telegrams : 
“HOPKINSON, HUDDERSFIELD.” “ 
“VALVESTEM, LONDON.” “ Huddersfield. 
CATALOGUES: FREE’ ON- APPLICATION. Wig : 
Telephones : y 165, Queen Victoria Street, 
Huddersfield, 169. . Letitia, EC. 


>) Sn 5672, OO Si. 


CROW, HARVEY r C0. 


Pai z Grove Ironworks, 


GLASGOW. 


HYDRAULIC MACHINERY. 
PUMPS AND ACCUMULATORS. 

FIXED AND PORTABLE RIVETING MACHINES. 
HYDRAULIC PRESSES AND CRANES. 
CROW’S PATENT FLUE FLANGING MACHINES @ 
AND PORTABLE RIVETING MACHINES 7 

FOR ADAMSON’S JOINTS. 


BUILT CRANK SHAFTS. 

















STEEL AND IRON WORKS PLANT. 


REVERSING MILL ENGINSS. 
SLAB AND BLOOM SHHARS. 
HHAVY PLATH SHHARS. : 
THNSILH AND BEND TESTING MACHINERY. 


GIRDERMAKERS’ PLANT. 


HYDRAULIO PRHSSHS for TROUGH FLOORING. 
RADIAL DRILLING MAOHINHS. 

PLATH-EDGH PLANING MACHINES. 
PLATH-STRAIGHTENING ROLLS. 


STEAM HAMMERS. wo 
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JOSEPH SANKEY & SONS. 


CYLINDER ENDS, FLANGED, DISHED & DOMED, 


ee | 


IRON & STEEL STAMPINGS of EVERY DESCRIPTION 


FOR THE ENGINEERING TRADE. 
ALBERT STREET WORKS, BILSTON. 


| Westinghouse 




















Electro-Pneumatic System for the Operation 
of Railway Points and Signals. 


Points ap — The pr a = 
can be operat applied to 
at any distance Ideal any existing 


points, gates, &c. 


Signal System. 


from the cabin. 


Westinghouse Brake 


Co., Ltd., 
82, York Road, King’s Cross, N. 


The Electro-Pneumatic Signalling Apparatus may be obtained through Signal Contractors, 
or direct from the Manufacturers. 





London, wae 


Westinghouse Electro-Pneumatic Si gnals, 
47-Lever Locking Frame, Great Restera F Railway. 











BRYAN DONKIN & CLENCH, Ltd., 














STEAM ENGINES ark Park Bc 


OF IMPROVED DESIGN. 


Single or Double Oylinder, High- 
pressure Vertical or Horizontal. 





Single or Compound Quick Revolution 
for Dynamos. 
Single or cena se for. Mill Driving, 
Rope or Gear Driving. 
Dox ble-Cylinder oy Geared for 
inding or Pumping. 
Double-Cylinder Long-Stroke for 
Aas. irect Winding. 


Jet or Surface Condensers can be applied fa 
to the ~~} En or Sain 
All parts ‘rranged for Lubrication — 






















Southwark Park Road, 
_ Bermondsey, London, S.E. 
Works: 
London and a Chesterfield. 


MANCHESTER OFFICE : 
Mr. Henry Thomas, 10, Mawson’s Chmbrs. 
DEANSGATE. 


Prices and partioulars on application to 
Office as above. 





MAKERS ALSO OF 


GAS EXHAUSTERS 


GAS VALVES» 


OF ALL KINDS AND SIZES. 


THOMAS “ROBINSON” & SON, 














LIMITED, 


ROCHDALE. 








WOOD-WORKING MACHINERY, 
ENGINES anv BOILERS. 


Highest Awards, PARIS, 1889: The Grand Prix and Gold Medal. 
Grand Prix, Highest Award, ANTWERP Exhibition. 














Patent Horizontal Roller-feed Colonial Saw Boneh. 


— PARIS EXHIBITION, 1900,— 


AWARDS { GRAND PRIX. 6602 


GOLD MEDAL. 
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JAMES FAIRLEY & SONS “x.sas2"" 
Generel Steel Menufecjurers ana.serouveTe” TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 























msidered to be DEST HES' t mad the Chea: pest in th Market Small sam free to oo Soerered buyers 
NOTE JAMES FAIRLEY & SONS WORKS (Grameil Lone SHEPFI 5, ELD, Gud Mii st. Forge a and Rolling Mills, MINGHAM) are om merely Branch anal Departments, and 
a@ All Communications should be addressed to ‘eke Head Ofics—OLD MINT, SHADWELL STREET, BIRMINGHAM. 1719 









WLOTOR-STARTING 
SWC IK Cc =. 


Double-Pole Switch Interlocked with Slow- 
Starting Gear, Automatic, No-Load and 
Over-Load Release, Absolute Protection, 
Mechanically and _ Electrically Perfect. 














Patent. 
i cinielsiee ie ye Any Voltage to 400. Over 2000 HP. on Order. 
1 to 5 50 to 70 
+ | ea 8 EY WOOD, 
=: ” 100 ,, 130 e H. H 
30 130 ,, 160 


cA Oa 4209 














CRANES — 


ELECTRICALLY-DRIVEN. 
ROPE-DRIVEN. 


Thomas Broadbent & Sons, Limited, 


HUDDERSFIELD D. 


LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C. Mr. JOHN BULEY, Representative, 


HEENAN & FROUDE, 


MANOMESTEIR. 








| 














SKYE 


Vr e04 





r =] Fa 7) i “ ifr JHRHEERE. = 
= = ait | 





all _ as | : ~ Wes 2 
Designs & Estimates of Bridges & Roofs prepared for all parts of the World. m8: 
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THE CLAY CROSS CO. 


Manufacturers of PIG IRON, GAS AND WATER TANKS, OOLUMMS, & UMMA, STANCHIO AND D OASTINGS, 
FOR GAS, WATER AND SEWERAGE WO 


LONDON OFFICE: is, stepping papronel peg 'B.o. 
THLEGRAMBS: “JACKSON, OLA¥Y CROSS” 
WORKS: CLAY CROSS, near CHESTERFIELD. 


KAYE’S Latest Patent SEAMLESS OIL CAN 


NEW PATENT THUMB BUTTON AND 
PATENT SEAMLESS SPOUT, 


IN COPPHR OR BRASS, FOR HLHOTRIOAL PURPOSS 3. 


Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS :— 4564 


JOSH. KAYE & SONS, LTD., soc cs ten socom. common, wc 


ely are Volts for 1 in. shee, whoa bre See ae ee 































meee ee 


tnt for art i muterai and others, Ram" Het Joist and Packing Ring so Beco Fs a Msnboles’ 
va te, Menhalen, Valves, Shooting, an 


FMrR LUKE & SPENCER, Ld. ‘WHEELS 
__ sean near WANGHESTER 


REFRIGERATING MACHINERY. 


THE AMMONIA, CARBONIC (CO2) AND 


Haslam s Refrigerators e COMPRESSED AIR SYSTEMS. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
Z0OzZH1 PFPIANTS UP TO 200 TOMS GAPAOITYT. 


THE HASLAM FOUNDRY & ENGINEERING 60., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.!, 148 
UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST., E.C. 






























saath f wesw. WARD & CO., Machine Tool Makers, 


TELEGRAMS: “TUDOR, BIRMINGHAM.” 


Lionel Street, BIRMINGHAM. 





t. 





| 
See = zpar 
eas. © he | , Taree Lathe, 
—s 4 . 9 in. by 2} in. by 80, 
— at With Automatic Chuck and 
———— eh Self-feeding Devioe 


This Machine is of massive 
build, and possesses sever 
constructional features whi 
will commend it to progressi 


Managers as an advanc 
labour-saving tool. 





WERITE FOR FULL DETAILS. 


- ss Hl. W. WARD & C0., 
Lionel Street, 
BIRMINGHAM. 
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H. COLTMAN & SONS, 


MIDLAND IRONWORKS, LOUGHBOROUGH, 


ENGINEERS ano BOILERMAKERS. 


Registered Telegraphic Address: 
* COLTMANS, LOUGHBOROUGH.” 
National Telephone: 1727. 4642 

















“JOHN MARSHALL & “SONS, 


GLASGOW TUBE WORKS, GLASGOW 


MANUFACTURERS OF 


“LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, &c. 


_WROUGHT _ IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


RICHARD MORELAND & SON, Ld., 


WORKS: OLD ST. & SILVERTOWN. OFFICES: 25 & 27, OLD ST., LONDON, E.C. 
TELEGRAMS: “EXPANSION, LONDON.” © TELEPHONES: No. 784, HOLBORN, & 2407, LONDON WALL. sw 


CONSTRUCTIONAL 
— STEEL WORK. 


















































DOUBLE-HOPPER SELF- 
DISCHARGING WAGON $ 





AS USED IN THE 


EXPORT COA, TRAFFIC sg 


BY THE 


NORTH - EASTERN 





STANDARD STEEL CAR 


SHEFFIELD & TWINBERROW’S PATENT. “= 
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CARGO AND MAST yc 
BLOCKS, 


BOAT FALLS, 
STEERING GEAR, 
CRANES, 


MINING TRUCK 
WHEELS, &c. 


After 6 years’ hard wear—good as new. 
@@ USED BY MOST OF THE PRINCIPAL BRITISH & FOREIGN SHIPOWNERS. 5229 


Send for Lists, &c.. to WILLIAM REID & CO., 112, Fenchurch Street, ‘LONDON, E.C. 


HOWELL & CO., LIMITED, sarc" SHEFFIELD. 


Manufacturers of all kinds of 
WROUGHT IRON, LAP-WELDED 
and BUTT-WELDED TUBES of every 
deseription, FITTINGS, &c. Also 











Only require oiling twice in 12 months. 












Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e. 
FILES, SAWS, &ec. 





SPECIALITIES : 
WELDED TUBES up to FOUR FEET|STEEL TUBES with Patwt COPPER SLEEVE. - 
Diameter. COPPER-CASED STEEL TUBES. 
CYLINDERS for Compressed Gases. HOWELL’S SELF-HARDENING STEEL for 


WELDLESS STEEL TUBES. _ COILS. TURNING TOOLS. no 








POOLEHY’S PATHAHANT 


WEIGHBRIDGES AND WEIGHING MACHINES. 


Henry Pooley & Son, Ltd. 


89, Fleet St., LONDON, E.C. Manchester St., LIVERPOOL. Temple St., BIRMINGHAM. 


25, South Kinning Place, Paisley Road, GLASGOW; and at MANCHESTER, NEWCASTLE-ON-TYNE, NEWPORT (Mon.), 
NOTTINGHAR, SHEFFIELD, BELFAST, DUBLIN, &c. 








NINE-TENTHS of the Railway Traffic of Great Britain is weighed over 


POOLEYS WEIGHING MAOCOMIN Ess. 
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i STERNWEH & CO., ETD., THE CROWN IRONWORS, GLASGOW. 


REFRIGERATING & ICE MACHINES 


EMERY WHEELS « EMERY GRINDING MACHINES. 
SPIRAL SPRINGS. su 


Lonpoy Orrict : DONINGTON HOUSE, NORFOLK STREET, W.C. ~=—~ Paris Orrice: 10, RUE LAFITTE, 
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Sie eas 
qe : EERE 

8 Be.55 
EEE i: aBalz 
EEE er 
5 22% == ° ag 
ao PR = oe 









STEAMERS for SEA or RIVER SERVICE built of Iron, ‘Steel or Wood; Speeds up to 25 miles an hour; “Draught ‘of Water ¢ down to 6 a 








BRAZIL, HOLBOROW & STRAKER, LTD. 


VULCAN IRONWORES, BRISTOL 


Makers ot HIGH-CLASS CORLISS and other HYDRAULIC MAGHINE TOOLS. 
STEAM ENGINES inl Gk 


ee MACHINERY. LONDON OFFICE: {40, CANYON STREET, Ec 








FRASER & CHALMERS, Ltp., Works: ERITH, KENT. 


Zondon Oftice: 43, ikciadhien dale Street, abi 
Dit a PUMP, WITH RIEDLER’S PATENT GEAR. 


Dia. of Plunger, 7} in. and 10§ in. Stroke, 30 in. 


This remarkable pump runs for weeks 
continuously at a SPEED OF 120 R.P.M. 
against a head of 90 Ib. per square inch, 
without shocks, and has attained a working 

~ speed for short periods of 180 R.P.M. 

The valves are automatically closed, 
and have NO SPRINGS OR OTHER 
HINDRANCES to a free uncontracted 
water way. 

We manufacture several tyeee-—ip to 
200 revolutions per minute. Apply for 
Catalogue, free. 5008 

AIRDRIE IRON CO., Agents for Scotland and North of England. 


Sibi Steannten: tat Seinbll Gunatinen!, Bom for Great Britain (Dredging, Irrigation. 
eee siod 
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NEILSON, REID & ee 


Hyde Park ein Works, SPRINGBURN, GLASGOW: 


ESTABLISHED 1837. London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, i. 
Telegrams:—“ NEILSON, SPRINGBURN.” ’ 





SS UILDERS OF ALI EINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUCE OF RAILWAY. 










Annual Capacity: Horas 4 — 
2zo0o = — i mn 
Bis ia r fae mahi k) OUTPUT NOW EXCEEDS 
MAIN LINE —— va 4 Steere Co cy Fe = sooo 
LOCOMOTIVES. AAI |” LOCOMOTIVES. 
Contractors’ 14-in. TANK 
ENGINES generally in 8tock 


or in progress. 


THE LARGEST ‘LOCOMOTIVE ‘WORKS IN HUROPE. 


THE PULLMAN COMPANY, 


BUILDERS OF ALL KINDS OF RAILWAY AND BLECTRIC CARS. 
Telegraphic Address : 


lesser eawer gel Works: PULLMAN, ILL. U.S.A. 
London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


4 99.98 
PER CENT. 


aRADe 

















BRUNNER, MOND & 00.’S ZINO, made ANALYSIS. 

by Electrolysis, is the purest on the market, 5 x Zinc a pt ... 99.988 per cent. 
and is largely used for Cartridge-Making by : 

Ordnance Factories, for Alloying with Copper, : é Iron ite a ~~ a 4 
Refining Oopper, Zincotype Printing Processes, o Lead... ove -- 0.0084 ” 
Laboratory Work, d&c., &. Copper ... es .- 0.001 ” 








BRUNNER, MOND & GO, Lr, NORTHWICH, GHESHIRE, 


=a E, READER & SONS, eae 


HSTABLISHHD 1850. 


























ENGINEERS, PH@NIX WORES, NOTTINGHAM 
MAKERS OF AIR OOMPRESSORS. 
HIGH-OLASS ENGINES, DUPLEX PUMPS. 
with Corliss or other Valves, SKIN-SPLITTING 
HIGH-SPEED ENGINES, MAOHINES. 
Gompound & Tri.-Expansion. =SHAFTING, COUPLINGS, 
INDEPENDENT ROPE & BELT PULLEYS. 


OONDENSERS. ’ GEARING, A744 











a ns 


meee ith 
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‘MANNING, WARDLE & CO, 


BO'e NM Ei aantlean wonkEzH Ss, LEEDS, od 24:0 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15in. Oylinders, on four or six wheels, always in stook or in progress. 
Maters of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on application, and Special Designs sent‘on receipt of particulars of requirements. The “A BO” and “The Engineering Telegraph Codes” used a 


96S = BALDWIN LOCOMOTIVE WORKS, Puitapevruta, U.S.A. 









BURNHAM, WILLIAMS & CO., PROPRIETORS. 
BUILDERS OF 


SINCLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and —_ accurately to standard gauges and templates. Like parte of different Engines 
i of same class perfectly interchangeable, 


~ Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CAR8, do. 


4a EX, were. TEacobnovenwitT Gv 
Oable Address: “‘ Banpwm, Paapsirni,” “ Sanpars, Lonpon.” 


General Agents: Messrs. SANDERS & CO., 110, Cannon Street, Londen, 
AMERICAN ee COP AMS, 


Builders of 
SINGLE EXPANSION & COMPOUND 
LOCOMOTIVES 


For all classes of service. 


i] 











Owning and Operating 
SCHENECTADY LOCOMOTIVE WORKS, 
BROOKS LOCOMOTIVE WORKS, 
PITTSBURG LOCOMOTIVE WORKS, 
RICHMOND LOCOMOTIVE WORKS, 
COOKE LOCOMOTIVE WORKS, 

RHODE ISLAND LOCOMOTIVE WORKS, 
DICKSON LOCOMOT:VE WORKS, 
MANCHESTER LOCOMOTIVE WORKS, 


R. & W. HAWTHORN, LESLIE & GO., LTD. 


= Z a eee LOCOMOTIVES 





Gx ERAL OFFICES : 


26, BROAD STREET, 


NEW YORK CITY. 
Cable Address : 5118 
“LOCOMOTIVE, NEW YORK,” 








= 

















Bir 
a 
if 









Of every description for Home and Foreign Railways. 


Tank Engines & Combined Cranes & Locomotives, 


ALWAYS IN STOCK AND IN PROGRESS. 
For Collieries, Ironworks, Railway Depéts, Branch Lines, Contractors, dc. 





Telegraphic Address :—‘* Locomotive, Newcastle on-Tyne.” | ESTABLISHED 1817. 


Se --____NEWCASTLE-ON-TYNE. 


THORNYGROFT'S PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 








‘ ADJUSTABLE, RELIABLE. - 
ee * & 
INCRHTASHS AND 
HEFFICIDNCYT Hoonomy. 
#,* 9,* 





ALREADY ADOPTED IN OVER REDO OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 
Owez 480,000 L.He. | 
For Partioutars Arriy tTo— 


Messrs. John I. Thornycroft & Oo., Ltd.. OCHISWIOK, London. 
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A.& P.W.McONIE 


CESSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 


Shipyard & Hydraulic Plant. 


ANGLE-CUTTING, BEAM-BENDING, PLATE-BENDINC, 
PLATE-EDGE. PLANING, PUNCHING AND SHEARING MACHINES. 


Various sizes of Machines always on Stock or in progress. 

















ae 


HYDRAULIC BENDING AND FLANGING PRESSES. 


Hydraulic Pumping Engines, Accumulators, Cranes, &c. 5420 


C. & A. MUSKER, Ltd. 


EIVEH RPO O LE. 














Telegraphic Address: “MUSKERS, LIVERPOOL.” 








i i i i i i 


HYDRAULIC ELECTRIC 


CRANES, CRANES, 
DOCK MACHINERY, DYNAMOS, MOTORS, 
PRESSES, LIFTS, 
COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, 
PUMPS, CAPSTANS, PUMPS, 5238 
STEAM MOTOR WAGONS. CONCRETE FLAG MAKING MACHINERY. 





JOHN SPENCER & SONS, Liumnep. 


(WORKS :—-At NEWBURN and OUSEBURN, NEWCASTLE-ON-TYNE). 
NEWBURN STEEL WORKS, NEWCASTLE=-ON=-TYNE. 


ESTABLISHED 1816, 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 





ON ADMIRALTY LIST. 


MANUOUEAOCOTU REES or S'TE=Eix: 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 12 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL. SPECIAL MILD STEEL for BOILER FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFTING HYDRAULIC PRESSHD. 








SEP ERIN GS ..—Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFTS. 


WASTEHENEYS SMITE’S PATENT STOCELESS ANCHORS. 4585 





























LICATION WITH TRADE CARD. 


‘ sialic agdom — 


PEEITI. & CO.., 


145/9, ge reson ene meena oom a E.O. 


— PreiL, Lonpon, ephone Nos.—626 and 1769, Houpor: 4677 





Pump Works, L1D, 


179, Queen Victoria Street, LONDON, E.C. 


AUTOMATIC EXHAUST 
RELIEF VALVES 
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J. KE. RE INE CKER, ANNOUNCEMENT. 
scan 7 are _ (Messrs. J. Beardshaw & Son 
RELIEVING LATHE. | sem. = 
PARIS, 1900, GRAND PRIX. AWARDED TWO COLD MEDALS 
PARIS INTERNATIONAL EXHIBITION, 1900, 


THE BLAKE & KNOWLES STEAM 






















Exhibit of “PROFILE” and other Highest 
Qualities of Crucible Gast and 


other Tool Steels; 


ALSO OF 


CIRCULAR METAL & WOOD-CUTTING SAWS, 
ENGINEERS’ & CARPENTERS’ TOOLS, &. 


They are the Only British Exhibitors of Tools for Working 
Metals who received a Gold Medal in that Class. 








Illustrated and descriptive Lists of their Specialities eet obtained on application to the 
BALTIC STEEL WORKS, SHEFFIELD; or 
118, CANNON STREET, LONDON, E.C. 


WHEELER CONDENSER ~ ~ 
0 ENGINEERING ~ 


179, Queen Victoria Street, ii. 
LONDON. , A 


_ 6367 





meen 


MANUFACTURERS OF 








WHEELER SURFACE 


CONDENSERS 


WHEELER-BARNARD 


COOLING TOWERS, ji 
With & Without Forced Draught. 7 
WHEELER 








PATENT 


tonne 
FEEDWATER HERE 






























VERTICAL PATTERN. 





Feed WATER HEATER. 


WRITE FOR NEW CATALOGUE. 6100 
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i 

~ f S | N 0 L; 

CYLINDER.LUBRICANT. 

PROVED BETTERTHAN OIL 
FOR 


~ [SUPERHEATED STEAM, 
SAVESat east 


0%. 











STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ &Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’-FRAMES. 


_ FORGE CRANES, Hand and moe 
; Sugar Cane Mills. ‘Water Wheels, &c. 












_ DAVIS & PRIMROSE, 


BANGOR WORKS, 


LEITH, BDINBURGE. 5204 








UBRICATORS eri 
a’ SEPARATORS 


LAPWELDED GAS, WATER & STEAM TUBES & FITTINGS. 
IRON & STEEL Fi U EE ES. Artesian Well Tubes. Oil Line Pipes. 
- BOILER Roller Tubes. Patent Flanged Tubes. 





WILSONS AND UNION TUBE CO., LIMITED. 


Registered Office: 6, Wellington Street, GLASGOW. 





EQUAL ADVANTAGES WITH 
SATURATED STEAM 








SNOWDON SONS&@ | 
MILLWALL,LONDON. 


“~~ 4 


6 COraMs :- 
1 SNowprirt LONDON 


CODES 
ABC.,LIEBER&AI. 





WORKS: Govan Tube Works, GOVAN. Union Tube Works, COATBRIDGE. Lompon Acurrs: JOHN WILSON & 0O., 49, Lime Street, E.O. 
— IEEE eeeeeeeeeneneeeeieneet 


Radial Drilling & Tapping Machines 


5 ft. RADIUS, 2} in. Spindle. ~ 
6 ft. ” Sim 








No Overhead Oountershaft. 


Instant Change from Siogle Speed to 
Double Gear. 


Speed instantly Reduced for Tapping. 
All Levers easily reached. 


Same Handwheel for both Quick and 
Slow Feeds. 


Oorrect Fpeeds at a glance 
Long Feed Belt. 
Motor or Belt Driven. 





DELIVERY FROM STOCK. 
5 ft. Machine, 2} in. Spindle, 


LOUDON BROTHERS, 

















CLYDE ENCINEERING WORKS, 
JOHNSTONE, 


AND ~ ss 
38, West st Catnpbell Street, 
“GLASGOW. 4407 
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ELECTRIC CRANES oF au: xinos eee. 
% LIST OF PRICES. t 
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WIMSHURST, HOLLICK & CO., Ltd., 1-12, Clement’s Lane, E.C. 


PATENT 


Power . 
hammers 


AS SUPPLIED TO 


The Admiralty, India Office, _AMW 
&., de. 3 














File Forging, 


Boiler Flue 
Welding, 
Forging in Dies, 
Gutlers’ Work, . 
i Fork Drawing, 
Steel Tilting, 
— Shovel Plating, 


A _Planishing 
Copper 
z Sheet Metal 








ILLUSTRATION OF 


‘T-wt. HAMMER 


FOR 


GENERAL FORCING WORK. 


FOR PRICES AND PARTICULARS APPLY TO THE SOLE LICENSEES: 


Samuelson & Co., Ltd. 


BAN BURY, OXON 


Hammers Suitable for | 








STEAM TRAPS 


(See Testimonials). 


PIGKING, HOPKINS & C0.’S PATENT TRAPS 


For — the water pa pn ppons <— oy Coils, hyd 
Heaters, &c., ao., are ell kno g the very pest f 
‘They are ce panene matic, area Ne iid attention, 
and keep the pts congo water, 


_Brtraordinary Results by use of these Traps, 





I, . MAKERS OF 
2 4 dbp LIFTS 

i --—- FOR ~ 
__ALL PURPOSES 





“ STANDARD ” 
STEAM PUMPS, 
DUPLEX PUMPS 
AIR PUMPS, 
TAR PUMPS . fee 

HYDRAULIO’ = 1 
PUMPS, 


WINDMILLS ~ 


For. Watér Supply, Pumping, Grinding, &°. 


PICKING, HOPKINS & 00., 


MAKERS OF ‘ 
BREWERY PLANT. 
SUGAR PLANT. 








aes AGENTS WanreD 
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: C. Otto Gehrekens, usseldorf, 10 G 
. Blue & Fer ro-Eallie Pr ints ‘ Hamburg. as D PARK HOTEL. \ , TA N YE, 
E kine on Waite Grened, ro meee ales Dressing and Bathrooms. poe ay 
¢ PRINTED PUNCTUALLY American Bar. ‘Large Hail. 
ball, STANLEY & 60. > Lee amon, aeeery 
E - pe amore, Pre Saved.—LeatherBel ~ Piener 
o Rrvaa Ouanan or Prins by 4/Saved.—LeatherBelting, | y FOR FLAT WORK. 
nsaoe -aeobe ee on M TEAR & Oo, es S7uses ont “nail vane = Also made with 
Gomgas of materials, careful Overhang Arm for 


Ife Specimen printed 
from your own 


"Titaci : on 
a Eye” Sharp black 


line on White 
NBN «GREGRY 


eager sud 
Tipts 2009 Garved 
Gardeps, ONDON SW) 











ROOF CONTRACTORS, 


BELFAST. 


“M‘'Tzar, Barast.” 


mo joney for.” 


onDER ONLY. 
BEST BELTING OO., L1D., je Catem Fede, Sgeten, BO. 
Telegrams : 






Plain ar 





‘1106, PRINCESS 2 MANCHESTER. 
UNSOLICITED. 
Sein a cock an ask a Qetily paid ness misaiiibinns tics = 


extraordinary value.” 
“ The quality is excellent.” 
“ Must admit the ‘ best’ is both Best and cheapest.” 
“Shall send you all our orders.” 
am Paid to any address (or nearest —- in the United 
ingdom, or put f.o.b, any home port, FOR CASH WITH 





SAFETY AND 
WATER RELIEF 


Any Length, any Width, despatched instantly from stock. 
“ Notwithstanding, London. 












THE 


GRINNELL 
SPRINKLER 


Perfect Protection from Fire. 
Effects a Large Saving in INSURANCE. 
APPROXIMATELY 


5500 FIRES EXTINGUISHED. 
Average Loss about £50. 


ARMOURED 
FIRE DOORS. 


Officially endorsed by the Fire Office Committee. 
Lighter and Cheaper than Iron Doors. 


STEAM HEATING 
INSTALLATIONS 


OF EVERY DESCRIPTION. 
(VACUUM SYSTEM). 65007 


MATHER & PLATT, Ld. 


(Into which is merged DOWSON, TAYLOR & CO.) 


MANCHESTER: LONDON: 
Panx Works. 14, Victoria Sreerr. 




















-Regular. Reliable.’ } Uniform, 


BENJ"- R. VICKERS & SONS, LEEDS. 


“CASTL 


J. H. HOLMES & Go. 
SEUEASTLES TENE, | 


"17, SOHO aqua LONDOK, ry 





Telegrams : 
PATENT 


“OCTOPUS” sconnc 
LUBRIGATOR, 


= 60m 





MACHINE TOOLS, 


HULSE 4 CO, Ltd. 


HIGH-CLASS 


Standard and Special. 


See Illustrated Advertisement third issue in 
each month. 









Send for List 8a, Post Free. 


Ashton Valve Co. 


(Hobdell, Way & Co, Ld.), 
1 & 2, Rangoon St., 
LONDON, E.C. 








Ordsall Works, MANCHESTER. 














SLOW SPEED 
HICH EFFICIENCY. 


DYNAMOS 











Presses, Lathes, &c., 


FOR THE PRODUCTION OF 


Seamless Holloware 


Sheet Metal Stampings 


FOR 


ELECTRICAL AND OTHER USES. 





CATALOGUES FREE. 


TAYLOR & 


MACHINERY and PLANT 


USED IN THE MANUFACTURE OF 


GHALLEN 





ENGINEERS & 


(LLIMITHD), 


COINS, CARTRIDGE CASES, 


BUTTONS, BOLTS & NUTS, MEDALS 


MACHINISTS. 





Offices: 


ESTABLISHED FIFTY YEARS. 
62, CONSTITUTION HILL, 


BIRMINGHAM. 


MILITARY GUNPOWDER, 
GUN COTTON, &c. 











TrLtrcrams: ‘‘ DERWENT.” 














= he 


8 advantages are in economy, cost and application, convenience and neatness in use, and simplicity of construction. 
them it is only necessary to drill the oil hole the proper size and force the Oiler in. The oil is inserted by pressing the oil- 
_can upon thg valve, which closes by a spring when the can is removed. Made in 7 SIZES, 3 in. to § in,, varying by s*sths. 


SOLE AGENTS FOR 





TerxPHone: No. 2244. CONTRACTORS TO H.M. AND OTHER GOVERNMENTS. 





“BENNETT” SELF-CLOSING OILER !! 
Si tttilee 


Made in 


‘in 





To apply NEW CATALOGUE, 
368 PAGES, SENT POST 


FREE ON APPLICATION. 











GREAT BRITAIN— 





CHARLES CHURCHILE & CO.,LTD. 


LONDON : 9 to 15, Leonard St., E.C. BIRMINGHAM: 2 to 10, Albert St. MANCHESTER: 2, Charlotte St., Mosley St. 
NEWCASTLE-ON-TYNE: Albion Buildings, St. James St, GLASGOW: 52, Bothwell St. 





4413 
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TELPHERAGE 


Electrical Transportation of Material. 








SIDE BEARING TELPHER WITH 
ELECTRIC HOIST. 


The height of the Cable from 
the Floor is 31 ft. 


BUCKET WITH AUTOMATIC 
PUMPING DEVICE. 
Weight moved is 1200 lb. 


COAL AND ASH CHUTE. 


The Design and Construction of the Telphers, 
there being no Gears, insures quietness of 
running and the fewest possible parts. 








SEND on CIRCULAR 20. 





5318 


eben) (76) TELPHERAGE C0, 


Floor by the Electric Hoist. 
20-22, Broad Street, 


The Hoist is automatic in stop- 
ping when it reaches any desired 
NEW YORE, U.S.A. 


height. 














JENKINS 96 PACKING 


Pronounced by steam users throughout 

the world the best joint packing manu: . 

factured. Expensive? Not at all, a 

it weighs 30 per cent. less than man 

other packings, consequently is mu 
cheaper, 

Mt your dealer dees net camry cnr goede te Gipeh, apply Sor 


UB. 6417 

















Tl, John Street, Naw Yi i 
JENKINS BROS. { {Watling Stross, Quese Street, Lowpom, E.0. 





ee 
Cylinder Lubrication. 


DIXON’S GRAPHITE LUBRICANT 


— AND PATENTED SYSTEM. — 
BETTER THAN OIL OR GREASE. 


For Condensing Engines or Superheat Steam up to 800° 


FULL PARTICULARS FROM :— 2:23 


JOSEPH DIXON CRUCIBLE CO., 
enlbRsetccrTy, uss. — <0, TIGEONIG OCRCS: See ee y City, U.S.A. 26, Victoria Street, LONDON, Be 








STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. LAPPING. 





RUBBER, SILK, AND COTTON COVERING. 








THE BOYER LONGc-sTROKE 
— HAMMER. 


USED WITH PNEUMATIC HOLDER-ON. 
NO GAP-FRAME NECESSARY. 





STEEL WAGONS. 


RIVETTING 


THE NEW TAITE HOWARD PNEUMATIC TOOL COMPANY, 


LIMITED, 
_ (Owners of the Boyer Pneumatic Tool Patents for the United Kingdom and the Coutinent of Europe.) ‘ 


Offices, Workshops and Showroom : 
136-148, TOOLEY STREET, LONDON, S.E. 
1642, Hop. 


Tel. Address; ‘‘ Caulking, London,” Tel. No. : 5427 





14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 

CABLE MAKING. CABLE LAYINC. 

A GREAT FIRM’S OFFER. 
a 

In all businesses there are firms more eminent than their competitors, attributable to the 
superiority of their manufacturing methods, their wider experience, and their superior 
ability, and it is due to the possession, in combination, of these three important essentials, that the 
H. WHITE Manufacturing Company are enable to serve their clients so advantageously. 
The Company’s Famous Watches find the widest appreciation amongst engineers, at home and in 


the Colonies, the result of their admirable timekeeping, their proved excellence, and—above 
all—their supreme value. Each watch is accompanied by a certificate of guarantee. 
Gold Keyless. ————_ made forthe. . . 


SSokages: SA TT 8 ois 


The meiiiaat eee must be seen to properly 
appreciate its remarkable value. 


Thoroughly well made, perfectly reliable, without useless 
bulk, possessing an admirable appearance, it is easy to under- 
stand the remarkable success this Watch has attained among 
men so skilled in observation and appr reciative ot real merit as 
engineers. Briefly described, the “‘ ENGINEER” has a splendid 
_— keyless lever movement, full jewelled and fitted with a 
ronometer Balance ensuring accuracy under all climatic 
conditions. Strong, Solid 14-ct. Gold Cases (stamped), 
polished plain, upon which an elegant monogram may be 
engraved for 5s. extra, 


A Wonderful . 


A Solid 14-ct. . 
Watch specially . 





COLONIAL 
WEAR, 


ERESE. 

An interesting Booklet, affording much 
information concerning ' Watches, &c., 
sent post paid to any part of the world, 

SEND FOR ONE. 
IT WILL SAVE YOU POUNDS. 
Mention ‘‘ ENGINEERING.” 


AS OTHERS SEE US. 


A Scotch Railway Engineer writes : 


2, Hamilton Terrace, Partick, eae, haa 
y 
Engineer” Watch fime aay "to hand 
in perfect alien. It is a ve piece of 
work. and Iam sure is wil ive’ me every 
satisfaction. I am much o wg you for the great 
attention you have paid 





THE ve SPECIALIST % 6 © saper Watch 


High-grade Movement. Superior nish ant unlit 
a ehioeh, fitted with closet, - : y 


Balance. Ruby Jewel eiling ae Ag ey nip 
wolia ts ae 


Dear S1n,—The Is-et. 7 Gold ite te cee or 5 te 
£12 100 "Sax" 


£10 10 0 


‘Polished plain for A splendid Presentation 


THE “*LADY’S COUNTY, ”” - wlighhe 
Gold uae ment in Sol id is-ct. 


raees < m4 all. eg Cases, 
hased or 
fina bs — Ls pte wate 


COLONIAL ORDERS 3':,,A0sp*'2)0¢ 


promptly after 
being subjected foeenat © ieee aes Postage, British 
possessions, 2s. 6d. extra ; -elsew! 


y here, 58. Address letters — 
‘Foreign Department.” . Semt at ‘tne Company's 
own risk. 5 


me,—Yours, &c. 
ARCH. T. RUTHVEN. 
H. Yarrs, Esq. 


INSPECTION INVITED 


Either watch sent for your inspection and examination upon 
vesaiat of money order = Cretes may be made pay- 
bie 10 , 44 te of ©), or bankers’ 
por Option ¢ to parehase or retura to 
rest with our clien 


SPECIAL TERMS. —"iyered fo efor thelr 


engineering clients (who require ue an special terms in 
regard to payment, which will be detailed upon application 
to the Mauaging Director. 


™ H: White 





(within United 
Kingdom). -— 


with 


Manufacturing 
_Company, .- 


104, Market St., 
MANCHESTER. 











ee A AR tre cn ena 
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; _ Be [suPPLEMENT pege exexvel] 
SAM LAGERLOF’S MACHINE BUREAU 
Stockholm, Sweden. 


import. | OOLS ano MACHINERY. Exton. 








Manufacture of Special Cutters 
with CONSTANT SECTION. 


(Can be sharpened by grinding 
__ Wit}iout changing their outline.) 













2 Soushe tor Ecdless S:’ews, Cylindrical Milling Catters, Diso 
El. rag Outters, Gear Cutters (Module system). - 

heaped, Cutters of all kinds and sizes, and of the most 
ata cated’ forms, up to 450 mm. (17.7 in.) diameter; Tube 
ee Cutters for Wood-working Machinery; Slot Cutters, 


Ecrew Taps.and Boring Bits, a 
llighest Standard of Accuracy and Qelality: 


, AUG. KIRSCH 


MANUFACTURER OF 


Measuring Instruments of High - Precision 
and-Cutting Tools, 


a acer Ses 


BAVARIA, GERMANY. 











External and internal Cylindrical Gauges: d 

of~precision guaranteed €.002 millimetre, Standa’ 
oe thread Gauges; degree.of precision PP memes f 
0.002 millimetre. 

Oylinder Gauges, Micrometers, &. 

Chucks.—Surface Gauges.—Surface mesa Te 
Slide Rules, Slide Gauges, &. 











STOLSENBERG SYSTEM OF FILING. 


THE“ STOLZENBERG” FILE C ,, ne ee” 














- .“ &® PLEASURE 
TO REACH THE SAME ETD. 





« .KHE, NEW. STYLE Is THE 


INDISPENSABLE TO ENGINEERING: FIRMS. 


The Old Style of Filing The New Style of Filing. 
Was ponderous, ineffective, disorderly, dusty and un-| The Stolzenberg system, is a triumph of efficiency — 
certain. _ It lost or mislaid ust the rs you wanted, easy, cheap; effective. . It will file-any class-of paper 
or wasted precious time in finding them. In operation, | for tor the largest or smallest business, and keep each one 
it took too much trouble, money and space. a for instant reference. It gives the best results 
for the least outlay in time, room or money. 


Most effective method yet invented of keeping papers Sepster te for each contract, &c. Used by Babcock, Yarrow, 
Krupps, Siemens, Kynoch, many Electrical and Engineering Firms, the Rand Mines, and H.M. Government. 
SAMPLEs A8 FOLLOWS :—6 octavo, 1s. ; 3 ootavo and 4 uarto, 1s. 6d, ; 8 quarto and 8 foolecap, 2s. 

Catalogue for the asking if you mention ENGINERRING. 


Explanatory 
The **Stanley”’ File — sine a —_ periodical for one year. at.a cost of 444d. Cabinets 
the Building-up Plan from 19s. upwards. 


TRENCH PUMPS. For full 
Capacity 
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- oa & BRASS CASTINGS of every-description for 
Marine and Land Work. 





PROPELLER & CYLINDERS 


CONTRACTORS TO ADMIRALTY. 
One of the Largest and Most Modern Foundries in the Scuth of England. 


MORDEY, CARNE Y (Southampton), 


Shipbuilders, Engineers, Boilermakers, 


WOOLSTON WORKS, SOUTHAMPTON. 
London Offiee: 28, ST. MARY AXE, E.C. 5310 


The Diaphragm Principle ot Pumping 


BY HAND POWER 


ta the original - Invention begs Patent of the-Epson Manuracrurnmne Company, and has been adopted by them 
accomplish purposes hitherto considered impracticable. " 
jen igesietuaiar RPATEMNIXT DIAPrPHoRRAGM™ 
es aaa 
from 4000—one-man ihaading iy sak Cull oe 


power. 
PROSPECTING and MINING PUMPS. For full information by mail, Cable word Fag tl 
Capacity from 1000 gallons per-hour to Oc gulone yor our one sian and trom 
ODORLESS EXCAVATING OUTFITS. For information by mail, Cable word ‘Zafatura.” 
For Disposal of Cesspool 


Vault and 
PILE SINKING ec. For full information by mail, Cable word "* Zaferano.” 
For Constructing Wharves, Ooffer-Dams, Piers and Fish W 4 


BILGE PUMPS. For full information by mail, Cable word “ Z 2 | 
For Vessels, Ships, Barges, Scows, Lighters and 


| EDSON MANUFACTURING G 0O., pale 
255 & 257c, ATLANTIC AVENUE, BOSTON, MASS., U.S.A. 


Oxble Address: ‘‘ DIAPHRAGM,” Boston, Oodes used: A.B.O., Fourth ie egy: Lieber’s and Oonimercial. 


Selling Agents.—BASTIN & CO., 37, Queen Victoria St., on, E.C., England. 
E. G: BUCHANAN & STE VENSON, 27, cag ee St., ’ Leith, Scotland. 
ANGLO-AMERICAN ROPE & OAK UM, 2, Strand St., Liverpool, England. 


See FULL PAGE Advertisement in Issue April 4, page 54. 


The International Electrical Engineering Co. 


ENCLOSED CLUN HOUSE, 
SURREY STREET, STRAND, 


LONDON, W.C. 


TELEGRAMS : TELEPHONE NUMBER : 
*“*OLUNOH, LONDON.” 8227, GERRARD. 


Manufacturers of 


| ELECTRIC LIGHTING, TRACTION 
AND POWER TRANSMISSION PLANT, 


Le yang Current mos and Motors, 
Single and tiphase-Alternators and Motors, 
Toldutormern jotor-Generators, ee, 





























ENTIRELY . 


P ters 
Motor Controllers and " switchboards, 
Electric Cranes, Overhead Travellers, Hoists, 
Electric Mining Machinery, Haulers, ‘Pumps, 
Complete ANoeg pms Mea Tramways.&. Railways, 
mps, Open or 
High Quality Arc Lamp Carbons, &c. pl 


PRICE LISTS of MOTORS & CARBONS now ready. 


PATENT | 
ELASTIC CLUTCH 
OR COUPLING. 


Upwards of 


200,000 HP. 
Successfully — at Work. 


SUITABLE F FOR HIGH 
OR Low § SPEEDS. 


Sole Makers: 


Cowlishaw, Walker &Uo., 




















Limi 
ETRURIA, STOKE-ON-TRENT 


” 
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DEINISON’S 


PATENT WIRE TESTER 


SUPPLIED TO THE 


LEADING WIRE & WIRE ROPE MAKERS and” to WOOLWICH DOCKYARD. 





5379 


S. DENISON & SON, 
HUNSLET CARR, LEEDS, 8. 


ss gy, WHITWe P, 
# HARTFORD, CONN., U.S.A. 


SMALL TOOL DEPT. 

















MANUFACTURERS OF 


FLAT & SPIRAL PUNCHES 


For Boiler Makers and Iron Workers. 








AGENTS : 5133 


BUCK & HICKMAN, 2 & 4, Whitechapel Road, London, England. 
FENWICK FRERES & CO., 21, Rue Martel, Paris, France. 

’. LOWENER, Copenhagen, Denmark. 

AKTIEBOLAGET V. LOWENER, Stockholm, Sweden. 

DE FRIES & CO., Berlin & Dusseldorf, Germany; & Vienna, Austria 


-TAPPLIANCES FOR PUBLIC WORKS 


HEMINGWAYS =. 


STEEL and IRON BRIDGES, ROOFS, PIPES, ie 
and all kinds of Constructional' Work. te 
Works : Haverton Hill, nr. Middlesbro’. 





me 


London Office : 9, Broad St. House, E.C. 








"PATENT PRESSED STELL PIPES, 24 in., 30 in. and 36 int diametér, flanged all Found “T 
wie aes hoernarm for culverts for South African Railways. 6353 — 






JOHN ROGERSON & CO, Lo- 


WOLSINGHAM, B&.8.0., Co. DURHAM. 








1 MAG 3 
+ Ney, 





MAGNET <¢ CASTINGS 
TO ANY » > AND ANY 
WEIGHT. ,¥ a, SIZE. 
oO Z 
) is 
4340 


STEEL CASTINGS AND FORCINGS OF EVERY DESCRIPT 
FORCED STEEL CRANKSHAFTS FINISHED COMPLETE. 


Gve: Detombay, Mce. Dlanged Gi 


ee ong WORKS, 
















—Blevators.—Exoavators.—Tngs.—Ocitriftigal- << aa 
Pumps,—Sand_ Pumps.—Ballast Barges. — Lighters, — 
Yaohta, Hand, Steam & HydraulioOranes,-_Drawbridges 
—Pontoons.—Derricks.—Hand & Steam Winches.—Steam PeSil 
Engines.—Traction Engines.—Plant for Blast Furnaces, == 
Steel Works, Rolling Mills.—Gasholders.—Steam Ham- _ 
‘mors.—Shearing and Plate-edge Planing Machinery, &o. (iam 


A. « W. DALGLISH, 


WEST OF SCOTLAND, 
BOILER WORKS, 


POLLOKSHAWS| 
GLASGOW. | 


MARINE, 
DRYBACK, 
LOCOMOTIVE 













TeLORAMS? od 
“EVAPORATE,” 
- POLLOKSHAWS.? 





MULTITUBULAR 
BOILERS. 


ee 


ALL SIZES. 







Furnaces 
Welded & Flanged 
for the Trade. 


5249 





MADE BY THE MOST IMPROVED MACHINERY, 








_ 94 ENGINEERING. 





Lene 27, 1903. 1 











cn 





Seiierane 


BULLIVANTS” STEEL WIRE ROPE 


wee. Mo ROPEWAYS. | 
THE FDWARDS patent AIR PUMP. | 


FOR SURFACE, EVAPORATIVE AND JET CONDENSING PLANTS. 


No Foot or Bucket Valves. 

No Door required in Barrel. 

High Speeds combined with Efficiency. 
Maintenance Charges Reduced to a Minimum. 





























ineers, and has been 


leading Consulting 
edopie real the i ae ee Bt Electric Lighting and Traction 





Besdtord, Bournemouth, Calon by ee Bont —_ Kepies pn] 


ydon, = , 5 Kensington 
7 meee See et einer ere te 
Wedvih ne a ells, Warrington, Waterloo and City Westminster, 


Fitted to over 700 Steamships. | 
ADOPTED BY THE BRITISH ADMIRALTY AND THE WAR OFFICE. 























FOR FURTHER PARTICULARS APPLY TO— 


THE EDWARDS AIR PUMP SYNDIGATE, Ltd, 








Telegrams : « MANAGEVENT. LONDON. 
3 & 6 CROWN COURT, OLD BROAD STREDT, LONDON, B.C. 


























cee no i 








BRANCHES. 


LIVERPOOL: 54 Castle Street. 
§ BRADFORD: 1, Tanfield Bags., Hustlergate. 
SHEFFIELD; 1, Fitzalan Square. 
CARDIFF: Pierhead Chambers, Bute Docks. 
BRISTOL: 28, Clare Street. 
MANCHESTR : 9, Sussex Street. 








PORTSMOUTH : 49, High Street. 
BIRMINGHAM: 27, Albert Street. 
GLASGOW : 8, Buchanan Street. 
BELFAST : 33, High Street. 
DUBLIN: 16, St. Andrew Street. 





NEWCASTLE-ON-TYNE: 59, Westgate Rd. 











WORKS: SILVERTOWN, ESSEX ; and PERSAN (SEINE et OISE), FRANCE. 


” & SILVERTOWN. 
VULCANISED FIBRE, 


[ Head OMices—SILVERGRAY, LONDON. 
2s Works—GRAYSILVER, LONDON. £34 


CFFICES: 106, Cannon Street, LONDON, E.C. 
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June 27, 1902.] ENGINEERING. 


picenncies PATENT BOILERS AND TU TOBES. 


TUBES applicable to nearly every kind of Boiler, and 
give incréased heating surface of most valuable kind. LIVE STEAM 
AND 


LIGHT, SAFE, EASY TO CLEAN, AND 
EXHAUST INJECTORS. 


LEWIS OLRICK & CO., Encnezes, 


TOOLS LENT FRB. 
Central Uptake. - Downdraught. 27, LEADENHALL STREET, ET, LONDON, z1.C. Telenrame’ “ Otriet London * 


— CENTRAL " 
The WILLANS “vatve ENGINE : 
For ELECTRIC TRACTION, LicuTine wo Mitt Drivine, 
STANDARD SIZES. 


3000 HP. 


WILLANS & ROBINSON, LT". ENGINEERS, 


RUGBY, ENGLAND. 


ALEXANDER PENNEY & CO. 


107 FENCHURCH STREET, LONDON, EC. 
——— ENGINEERS AND CONTRACTORS FOR —— 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS. 
LIGHT RAILWAYS AND ROLLING STOCK. 


COCKBURN’S REDUCING VALVES. 


FOR AUXILIARY 





















































AND 














PURPOSES 
LAND 
IN 
STEAM 
WARSHIPS 
PURPOSES 
AND 
GENERALLY. 
MERCHANT SHIPS. ; ‘ mn id S. 
_ With RUBBER DIAPHRAGM. SURPLUS VALVE. With COPPER DIAPHRAGM. 
, 5256 
COCKBURNS LIMITED, CARDONALD, near GLASGOW. a 
| eee nd : 





THe BurFrotine Gear 6o. 
CUT GEARS OF ALL DESCRIPTIONS 


BY THE LATEST AND BEST MACHINERY. 


APDERTSS Py LEVEN SHULD. 


©) 








ERING. 


_[(June 27, 17s 1902. 
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umerous Plates and IMPORTANT TO SHIPBUILDERS ANI AND 0 
Cestings, Small, Intricate, in|” Stier Tiustrations’ ‘Weight 21b. 2 o Locomotives (sew) THERS. 
Mallesble Iron or Brace —Well ‘One’ 8 pn oy, im emus. 2a) H. ee 40, St St. Enoch 
Ep ras Frou, eries ; moderate prices. Ons Tin, 6 a 6% . to 3 ow, begs —_* 
nnn i set, Once ot Eocemates. K 765 A TREATISE UPON One 3 in " sit " Geen ots ‘0 whom EI eg bag GE BAY fs of ot 
eS \° ” 2” 
fm of F  Pogincers, Brass- Oneizin. 3, 4 ft shin. 5, and Shearing Machines. 
in. aD ” P Machine. 
EDS BhooH Rte ir the meeotcciest | GABLE OR ROPE TRACTION; °* a no Se 
PREPARED to N TE for the manufacture W. G. BAGNALL, Lev., Stafford. L758] Angle leon Outing nttiag Machines 
een 9 ond . pees se 822, ee of - G. oe Single Standard * » type sa 
mete 15] as applied to the working of Street or Malo. - Loscmeeed STank Bending Rolle ‘ oe 
Rail Plate Straightening Roll 
W ted, Ever. yone to Know ae I ENGINE; made by Pecketts, Bristol ; nearly Countersink Drilling Machines, &c. 
mt or & GILLOTT, Sheffield, have 1000 BY linders, tour wheel coupled. Cheap.— The above are all NEW UP-T0-DaTE TOOLS of the latest 
second-hand WOOD SLEEPERS Appiy, MAOH & HALEY, 12, Norfolk: Street, » Strand, | MODERN 


GmossiNG TIMBERS FOR DISPOSAL. im 577 


Wanted, Second-hand Road 


ROLLER fer one or two_horses.—State 
weight, size and price to HENRY ALLAN, Manager, 
Lagavulin Distillery, Islay. L 811 


anted, to Purchase a 
FLOATING DOOK able to take in ane 


jock to 

















40, St. Enoch Square, Glasgow. L 407 
PUBLICATIONS. 
Out of Print and Rare, 


Bees 
.—100,000 for SALE and WANTED. 
te wants. BAKER’S Great — . 


Peat 
tae. Sohn Bright Street, Birmingham. 


ae from Patent — 


ALL rae an 





— ion, Productions, &c., of 22 Countries. 

work fo es a great deal of ‘Occasion —_ 
— and ownere of patents in 

emal) ae 

Lowpon : Wish-HOWORTH, 46, Lincoln’s _ 





Demy 4to, handsomely bound in Half Morocco, 
678 pp., Illustrated, and containing many Tables, 
Diagrams, and Working Drawings. Price £2 2s. 
Weight 7 Ib. 


Electric Railways 


AND 


Tramways, 


THEIR CONSTRUCTION & OPERATION, 
BY 


PHILIP DAWSON, 
Assoc, M, Inst. C.E., M.I. Mech. E., M.LE.E. 


Bevised, Enlarged, and brought up to date from 
** ENGINBERING.” 








Offices of ‘‘ Encinexrine,” 35 and 36, Bedford Street, 
Strand, London, W.C. 





Orown 4to. Oloth, Gilt Lettered. Price 12s. With 
numerous Illustrations and Plates. 


EXPERIMENTS ON 
STEAM BOILERS. 


Reprinted from “ EnemngErise.” 





BRYAN DONKIN, 
M.LO.E., M.I. Mech. E., 
ALEX: B. W. KENNEDY, 


LL.D., F.R.S., M.LC.E, 





Offices of “* Exorxzurine,” 35 _. 36, Bedford Street, 
Strand, London, V V.C. 





Price, £1 Us. 6d. : 


Demy 4to, Half-Morocco, 400 pages, 
with over 500 Figures and Tables. 


_ Electric 
Generators 
H. F. PARSHALL 
H. METCALFE HOBART. 


OfSces of ** Enoixeerine,” 35 and 36, Bedford Street, 
Strand, London, we : 





J. BUCKNALL SMITH, C.E. 
Revised and cake tees ‘* ENGINEERING.” 


Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, 
Strand, London, W. 





Imperial 4to, handsomely bound in Half Morocco, 
price £2 10s. 500 pp. of Text, Tables and Plates, 
and over 700 Illustrations. Weight 9 Ib. 6 oz. 





MODERN FRENCH 
ARTILLERY 


(The St. Chamond, De Bange, Canet 
and Hotchkiss Systems). 


WITH ILLUSTRATIONS of FRENCH WARSHIPS, 


JAMES DREDGE. 


Chiefly reproduced from “ ENGINEERING.” 





The Work is provided with a carefully prepared 
and copious Index. 





Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, 
Strand, London, W.C. 





FOR SALE. 


Sale, Portable Railway, 


¢ 800 yards, with Points and Crossings and 
dress, = = 





Fo! 


Turntables, ne i Steel Tip Wagons.—Ad 
Offices of ENGINEBRING, 


Ff} Sale, Steel Rails, Points 


and CROSSINGS, heavy and light sections. 
All descriptions of machin: new and second-hand. 
~ Apply, &. T. OROASDELL, Workington. 6037 
jes Sale, 16 Taylor & Challen’s 
PATENT BEARINGS for 1# in. shatting ; seven 

15 ft. lengths of 1} in. SHAFTING with flan 


couplings. Offers invited. SE CIENTIFIO INST: U- 
MENT CO., Lrp., Carlyle Road, Cambridge. L767 











| Flor Sale, Hand-power Re- 


working 


VOLVING MASTING reo nat 
ore ot 


condition, to lift 20 tons 80 ft, h 

59 ft. ; also CAST-IRON ig hgh BRIDGE. 50 
and 28 ft. wide.—Apply, 8. PEARSON & BON, 
Queen’s Docks, Liverpool. 


Sale, Walker's Patent 


or 
thes CUPOLA BLOWING ENGINES, having three 
air cylinders 42 in. diameter, steam cylinder 18 in. 
diameter by 30 in. stroke ; will melt 16 tons pig-iron 
per hour; only done one week’s work.—For prices 


and eer ig 
, 8. T. CROASDELL, Workington. L 668 


Fer Sale, New Steel 


LANCASHIRE ome. 8 ready for immediate 
delivery : eanrlg  F 8 ft. diam., for 100 Ib. 
working pressure. bee! by tee wee ng 
160 Ib, eager F 5 ‘sca 

ther a * 


diam., for 120 workin — 
Calder Vale Boiler Works, iia 5414 


progress.-SPURR, 

er Sale, at much reduced 
price, 

TWO THORNYOROFT WATER-TUBE BOILERS. 


Built by Messrs. Thornycroft & Co., So 
Works. Boilers have been used only a — 
and are capable of» Rah vy ma LHP.; 


Apply to— 











Messrs. L. SMIT & ZOON, 
Kinderdijk (Holland). 5226 


Radial Drills, New, 4 ft. 9 in.| 


radius, arm to rise 15 in., 2jin spindle, bed 6 ft. 
SA ° presiaes 





3 by 2 ft. 8 in., 55 cwte., FOR 
BROOK, ALLOARD & 00. ., LED., 


'™he Metropolitan Electric 
SUPPLY CO., Lrp., 16, Stratford Place, 
London, W., have FOR SALE two Brown’s Patent 
Exhaust Steam FEEDWATER HEATERS, the main 
dimensions being :— 
et, 7 im, dia, Sey ics bose 
ou > ee 
Tubes solid di pail, cabercatiog of vt in, steel 
plate, ‘pressure 200 Ib. per square inch, | 300 





external diameter 6 ft. a Ret sare inch 
of heater 17 ft. 





by appointment. — 


L723. 





I ocomotives in Stock.— 
KERR, STUART & CO., Lap., have in stock 

or in an advanced state of progress a their 
California Works, Eat agai Trent, a large i of 
LOOOM cylinders from 5 in. to 15 in. 
wees (inclusive), for all gouges from 18 in. to 
4 ft. 8} in.—Apply to KERR, ART & OO., Lr., 
20, Bucklersbury, E.C. T 488 


ocomotives for Sale, Hire, 


or HIRE-PUROHASE. 
es scr arr nog and tested. 


Ready fo: 

8in., 9in., 4 $ ‘Sour 10 in., niin 1 in, 12} in.; 
two 13 in., two 14 in., 1 

Customers’ own locomotives taken Pwiadalins or 


OHARLES D. PHILLIPS, 
Exiyn Encourserine Works, Nawrort, Mon. 
(AND GLOUCESTER.) 








orks Requiring Railway 
Facilities. LAND, with railway siding laid 

in, FOR R SALE, or to be LET at Doncaster—A ly, 
H. ARNOLD & SON L'3ai 


Fa Sale, Victoria Foundry 


ESTATE, Water Lane, Holbeck, Leeds,containing ; 9, 

a site of 6024 square yards, either w with or or without the 
fixed machinery therein.—For F poh por and to view 
apply, Mr. RILEY, 93, Elland Leeds. L 622 


Shipyard on the Clyde for 


ea SALE, with PLANT, TOOLS, &., suitable for 
uildin 
particulars obtained from ROBERT MORTON, Con- 
sulting Engineer, 8, Princes Square, Buchanan Street, 
Glasgow. L 826 


o be Sold, by Private Treaty, 


as a Going Concern, the WORKS and old- 
established BUSINESS of Wit11a™ Ryper, Machinists, 
Roller Spindle and Flyer and Tool Makers, Bee 
Hive Works, Bolton.—For particulars pp ly to F. 
NIGHTINGALE, Trustee, 12, Acresfield, Bolton. a 
812 


ld-established Profitable 


FAOTOR’S BUSINESS FOR SALE outright. 
Good Home and Foreign connection; steadily in- 
creasing turnover and — Turnover, roughly, 
£18,000 per annum; cheap and easy concern to 
manage. Will be sold a Darepin, mss about £6500.— 
Particulars on application to No. WHEATLEY 
Kirk, Price & Co., 46, Watling Street, yok ny as 


Fou 10-ton Steam Travellin 


ORANES, span about 48 ft., FOR SALE, on 
account of being replaced by electric cranes ; all in 

working order, and can be seen in operation at 
any time 7, appointment. —— ROBINSON anp 
SON, Lrp., Engineers, Rochdal K 


Mechine Tools in Stock :— 


Six Lathes, 4 in. to 8 in. centres. 
and Shi ous Machines. 








vessels up to 500 tone. — Valuations and 














Four Pu 


ching 
L 524 — Drilling Machine, 1} in. 


[24 in. 
Two Planing Machines, 36 in. by 20in. and 48 in, by 
One 8 in. — Machine. 
One 15 in. Shaper. 
One Morticing Machine. 
Four Hack Saws » &e. 
NEWBOLD'S MAOHINE TOOL OO., Pearl Buildings, 
107-108, Upper Thames Street, London, E.C. 4805 


Modern Electric Lighting 


PLANT FOR SALE :— 

FIVE SETS WILLANS II ENGINES, coupled direct 

to Mather and Platt shunt-wound Dynamos, 1100 
amperes, 105 volts. 

ONE SET vee HH ENGINES, coupled direct 
to Mather & Platt. Dynamo, 370 amperes, 200 volts. 

TWO SETS WILLANS GG ENGINES, cov pled direct 
to —— Dynamos, 575 amperes, 106 volis. 

SETS BRUSH VERTICAL OOMPOUND 
ENGINES. coupled direct to Mordey Victoria Alter- 
nators, 80 amperes, 2200 volts, lodicity 200. 

All in first-class working ition. 


A 
§IX BABCOCK-WILOOX WATER-TUBE BOILERS, 
W.LF. Lng fe having — rab ork = ised 
square grate surface square feet, nine 
sections of nine 4 in, diam. tubes 18 ft. long. Steam 
and water drum 23 ft. by 48 in. diam.; Mo hail and 
Simpson’s superheaters, all mountings and a 
and -brick = aed a working pressure of 150 1b. 
x uare inch 

PO BABOOGE- WILCOX WATER-TUBE BOILER, 
Wil L v type, total heating surface 2823 square feet, 
lon surface 51 equare feet, 14 sections of nine 
tubes 18 ft. long. Steam and water drum 
irk Zin. by 836in, McPhail & Simpsons’ Superheater, 
all mountings and fittings for a working pressure of 

160 }b..per square inch. 
COMPLETE —, roan INSTALLATION 


prnee, equal we oat comprising two 24 by 6 

Lancashire Boilers for 100 Ibs, iene Hany Berry ak 

Water Heater, pump and connestions; two "Bellis 

Com Engines, 5 in. and Biin. by Sin, co 

direct to Johnson & Phillips’ Dynamos, each 105 volts, 
res ; 


Three Saw Benches. 











‘buyers should state their requirements. 
Full part: sent on ion. 4973 
JOHN H. RIDDEL, 40, St. Enoch Square, Glasgow. 


Plant for Sale :— 


Three LOCOMOTIVES. 
— Wilson STEAM NAVVY. 
Two Priestman DIGGERS, complete. 
on oe GRABS. 
20 83-yard END.-TIP. ee 
One ien STONE BREAKER. 
Above all in first-class ay and can be seen near 

Glasgow. Also : 
One 10 HP. Ruston-ProctorSTEAM NAVVY. 
= thy in. and one 6 in. LOCO., and various other 


six well-built CORRUGATED IRON HUTS. 
48 CAST-IRON BOLLARDS. 
- Two No. 9 PULSOMETER PUMPS. 
One PADDLE TUG, 84 ft. by 17 ms 8 in. beam, 
All in splendid condition, and may be inspected in 


the South of England. 
Full particulars and prices on application to— 
BUTTERS BROTHERS & OO., 
20, WATERLOO StREET, GLASGOW. 
See Illustrated Advertisement, page 18. 


Mihe f following Machinery for 





5184 





One Pintew e Planer, 16 ft. long, second-hand, in 
tet working order. 
atent Pines ding: Machine, for bending copper 


or steel pipes yt 3} in. ; condition as new. 
One Font iets mm, rayon Hand or euan Air 
‘ump, ressure cylinder low-pressure 
ainters in in., euoke 6 in. 
One Condenser with Air Pump (by Pulsometer Co.), 
——. new condition, never been » with 
On Ey = by 1 atin by Gin. High: ed Co: 
e y 14 y spe m pound 
team Engine, combined on same baseplate, cS ith 
ees amo orig S00 amperes af 105 ip at 550 
patter: ee akeiute with steam separa- 
tor, ee lubricator and forced lubrication to. 
all moving parts. The whole in perfect order 
On “th Rapid Cocina Maui, cuctosss type 
e lig -spee ine, enc . 
th forced lubrication, cylinders 8} in, by 144 in. 
by 6in., combined with Dynamo giving 181 amperes 
at 110 volts at 350 revs. 
For particulars and price arely to L 793 
ROBEY & CO., Lip., Globe Works, Lincoln. 





Ro Sale :— 
Pk. = ooh pair 13 in. ev a ENGINE (by 


Marshalls), with pair 13 

16 HP. Semi-portable Undertype rea Robey). 

Two Pairs Compd. Jet-condensing ENGINES, 13 in. 
by 18 in. by 24 in. 

High-pressure Hori. gees Ay cyl., 48 in. stroke. 
Two 3-ton Steam Loco. CRAN (by Wilson & Co .). 
4-ton Steam Bogie ORANE, Wi on jib 20 ft. 6 in. long. 
5-ton Steam Derrick CRANE (by “>. 53 ft. jib. 


& | two 2-ton ditto (by Butters), 40 ft. jibs. 


7-ton Hand ‘Derrick CRANE, 36 ft. jib. 

Two 25-ton Overhead Steam GRANES, about 35 ft. span. 

Compound Duplex ieee 3 PUMP, 8 in. rams. 
Blake’s PUMP, 9} in. water cyl. 


875 | Pearn’s Special ‘Slush PUMP, 5 in. double rams, 


Double-acti: eee 2 ave PUMP, 16 in. cyl., 14 in. 
trdha, ie 
New and Second- nd-hand Machinery and complete 
Equipment for workshops, &c., sold for cash or extended 
payments. oe for Inspection invited. 
THOS. W. WARD, ALBION WoRKS, SHEFFIELD. 
‘Telegraphic Address : “Forward, ‘Sheffield.” 5242. 


A G. Mumford, 
« Oulver Street eering Works, 
COLOHESTER. 
Contractor to Apmiratty, Wak Orricz, CRown AGENTS. 
for the and ForEiGN GOVERNMENTS. 
eae SS PA' pe ae and MARINE 
ENGINES in stock, and 
COMPOUND SURFACE ‘CONDE SING :— 
Oylinders _ diameter 





F 
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MISCELLANEOUS. 
Plans, Tracings, 
ac. by MESSER & THORP 


Dran oon beg 4 — 
al ooh Cenpesl ©, Senne Sooke Machinery Soe oad 
Inout ideas worked out. 
Blue Prints with despatch. 506- 


A® Important Machine Tool 


WORKS 





rawings, 








; con’ 4889 
Address, K. 8., 4336, care of LY Moss, Cologne. 
mp Metal. 

reer coset Bohs Ms 

110, Cannon Street, » EC. 
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THE BLACKWALL 
GALVANIZED IRON C0., 


LIMITED, 


Offices: 5, Fenchurch Street, 
LONDON, H.C. 





GaLvanizeD GORRUGATED 
AND PLAIN SHEETS. 


IRON ROOFS & BUILDINGS. 


IRON PRINCIPALS. 


JOISTS, GIRDERS AND 
COLUMNS. 


TANKS 4 CISTERNS. 


Cartoons and Diagrams 
for Parliamentary Committees, Public Meetings, &c. 


obt. J. Cook & Hammond 


(Established in Westminster, 1860), 
LITHOGRAPHE: 


PHERS, 4918 
vr LF bein neg pe 8ST. , W NSTER. 
Tele. ver don.” ~ Tel, No. 185, Westminster, 


4977 











TO EXPORTERS OF MACHINERY TO RUSSIA! 


the Tou Toula Manufacturing 


Liurrep, at TouLa, in CENTRAL 
Rossi, be ¢ to oy English Makers and Engineers 
who might be desirous of having their products manu- 
tactured in Russia itself, that they are PREPARED TO 
UNDERTAKE ANY ORDERS entrusted to them. 

The Toula Factories include not only a Oast-IRon 
and Sree. Founpry, but also NEWLY -UP WORKS, 
WITH ALL THE MOST MODERN APPLIANCES, INCLUDING A 
LARGE QUANTITY OF MopERN MACHINE TOOLS FOR CON- 
STRUCTING MACHINERY OF EVERY DESCRIPTION. 

These arrangements enable the Company to under- 
take, UNDER THE MOST FAVOURABLE OONDITIONS, THE 
MANUFACTURE OF BVERY DESCRIPTION OF MACHINERY, 
MaAcuHInE ToOLs, AGRICULTURAL MACHINES AND SPECI- 
ALITIES OF ALU KINDS.—Address communications, LES 
ATELIERS DE TOULA, SOCIETE ANONYME, aa 
Chaussée, d’Anvers, Brussels, Belgium. 





Tus Guaseow Routine Stock AND PLANT WoRKS. 


Ht. Nelson. & Co., Litd., 


UILDERS OF RAILWAY OARRIAG 
‘WAGONS, TRAMWAY CARS and LIGHT RAILWA 
Rout LLING STOCK OF EVERY DESCRIPTION. . 
Makers of WHEELS and AXLES, Ralnway PLANT, 
Foreine, Smrra Work, IRON AND Brass Oasrines, 
on Office and Works: Motherwell. 
‘ow Office : 160, — Street. 8382 


asin ice: 14, Leade Street, E.O. 


P & W. MacLellan, Limited, 
° CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices : 129, Trongate, GLAseow. 8547 
Registered Office: 8,Gt. Winchester St., London, E.C. 


R Y. Pickering & Co., Lid. 
2 (Established 1864). 

BUILDERS of RAILWAY CARRIAGES, WAGONS, &. 
Makers of CARRIAGE and WAGON WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK. 
RAILWAY WAGONS for HIRE. 3434 

‘Chief Works and Offices: WISHAW, near GLASGOW. 
London Office : 8, Vicrorta StREET, WestTMinsTER, S.W. 


[the Midland Ry. Car Cerriage 
AND WAGON COMP. 
Manufacturers of RAILWAY OARELAGES, ’ TRAM- 
OARS, WAGONS, and RAILWAY IRONWORK of 
— Seecription. beheas _ for Oash, Deferred 

ent, or Hire, ACKSON, , Secretary. 
Chief Offices : MipLAND Works, BIRMINGHAM. 
Branch Works ; Aspey Works, SHREWSBURY. Od 5667 
London Office : Surrox Hovuss, Laurence Pourrxry Hii, 














he Metropolitan Railway 


CARRIAGE & WAGON gre Noe (Loorsp), 


—_— Bete 

OsEPH WricHT and: Sons, Manufacturers of Fv anal 

Carriages, Tramway ¥ ca Wagons, and Railway 

Ironwork of 

‘CASH. or © 7 ES and WAGONS an 
TENDING lowes SERIES ot 


A large number of COAL, IRONSTO: BALLAST, 
_and other WAGONS to Lt on HIRE.” : 
Manufactory and Ohief Office—Saizizy Worxs, 





PNEUMATIC AUTOMATIC EJECTORS| 


Sewage, Sludge, "Pail Contents, &c., 


AS USED aT 


Rangoon, Karachi, Bombay, Cape Town, Eastbourn 
Southampton, Norelch, Ipswich, Hampt ze 
_ Staines, Felixstowe, Houses of 
and many other places, 


AIR COMPRESSING MACHINERY. 


COMPRESSED AIR LIFTS 
For Raising Water from Wells, Boreholes, &c. 


ton, 


arliament, estminster ; 








Steam Launches. 4.59! rena 


Ww 
Edward Hayes, srony STRATFO! 


SMALL TUGS Se LAUNCHES in IRON. and 
STEEL. Machinery constructed for boate built abroad, 
Simple or Compound. London Office: 12, ag” a 
Helens, E.C. See Illustrated Advt. each month. 


Scotch & Irish Oxygen 





Arama 





5S] Valves for Gas Bottles 
in Bronze, Steel and 
Aluminium, 


REDUCING VALVES, 
Keys and all toy Na ge ed 
Compressed Gases, 4853 


STONE BREAKERS, 


CONCRETE BREAKERS, MIXERS, 
DISINTECRATORS, COKE BREAKERS MO RTAR 
MILLS and every description of 
STONE BREAKING and GRINDING Cc 
We let then out v bir kel Sag hi tr 
have a fey SC id-hand or 


MASON BROS., 


Stone Greaking Machine Makers, 
BRANDON STREET, LEICESTER, ENG. 


THOMAS BRADFORD & Oo. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 


Crescent Iron Works, MANCHESTER. 
140/83, High Holborn, LONDON. 33 


J. TOMEY & SONS Lid. 


EUREKA GAUGE GLASS 
ESTABLISHED 
oF hed, 
sTO 


SIRMINGHAM. 


IRON VALVES. 


Alley and MacLellan, 


GLASGow.  %571 












































TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 





TRIUMPH STOKER 
in Minor Hall - - = Stand 132. 





EMPIRE ROLLER: 


Catalogues 
.Free.-- 
1 DELanay STWESTMINSTER i 


vn SW 





Branch Wagon Worke—Gruat EASTERN RAILWAY 
-PEYERBOROUGH, Od 606 


BEARINGS 


For Estimates and Full Particulars apply to— 


HUGHES t LANGASTER, 47, Victorla St., London, §. ¥. ; 


VALVES! VALVES! VALVES I 


CHEAPEST AND BE 
TURNBULL SAFETY STOP, "CHECK, 
| SLUICE AND REDUGING VALVES. 


SEND FOR VALVE SHEET, 1664 


ALEX. TURNBULL & C0. Ld. Bishopbrigss. 


Telegraph : “ VALVE, BISHOPBRIGGS.” 


avait MEDAL, Inventions Beeson 1885, 









MATHEMATICAL, DRAWING AND 
SURVEYING INSTRUMENTS 


of every description, of the highest quality and finish 
at the most moderate prices. 


PRICE cag POST FREE. 
dress: 


W. F. STANLEY & CO., Ltd., 


GREAT TURNSTILE, HOLBORN, LONDON, W.0, 


“GREAVES’” BLUE LIAS LIME 


carne Sow eb TP RRRTA RS 
And PORTLAND CEMENT. 


The above, also PATENT SELENITIC (pre 
see: Lias Lime), = AND ROMAN 








Chief Office: HARBURY, pre ang tenes Riemisiile rr 
dress: Greaves, Har’ don Depot: 13, South Wharf, 
Paddington, Lias, mdon. Birmingham 
Depot: Worcester Telegeuane 3 Greaves, Birmingham, 


Works at Harbury, Stockton & Wilmoote, Warwickshire. 


WM MUIR & G8 
LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tele, Address, “BRITANNIA, MANCHESTER,” 





MANUFACTURERS OF 
MACHINE TOOLS of the most 


roved designs, with all essential conveniences. 
MAC 














MILL ING HINES as follows: 
* 0 
5 Si f th Machin 
pOR CAL from the smallest up to the 
c most massive. 
UNIV 
LHS Patent UNIVERSAL 











HURE 
MILLING MACHINES, with two 
a a to work vertically and the other 


ALFRED "MUIR’S Patent MILL- 
ING CUTTE 


RS, which remove 
— P eicgicrd in a given time than any other 


MILLING CUTTERS, Ordinary. 
OUTTER GRINDING MA- 


CHIN 
GRINDING MACHINES, self-actin é 
i a rane ternal, parallel or taper 


HOLLOW MANDREL LATHES, 
nae bene _— —— in Mandrel a to 2 ft, 


r Zia, 
SPHOIAL T, BRASS FINISHERS 
LATHES with Capsian Rest aod 


Guide Screw Obesity PLANGING MA- 


SON’S 





ALFRED MUIR’S Patent OV. 
gai and | and CIRCULAR HOL 


JORDAN'S Patent MULTIPLE 
DRILLING MACHINE, | for 


fl SPHCIAL | MACHINERY for Ord. 


We pase fs 5 STOCK ¢ or in PROGRESS various 
sizes and descriptions of the above, also MA- 











Tu CALYX CORE DRILL, 


With Coal Core Saving Appliances, 
CONTRACTORS FOR 


BORING GOAL, WATER, de. 


THE - 


NEW CALYX DRILL & BORING co., t ta, 


Dashwood House, LONDON, E,C, 


CASTINGS 


In GREEN or ee eee er atan ae to 8 tons. 


SOOKET PIPE PIPES, 1 i 10 is ong diam, 
FLANGE and IRREG to 20 in. diam, 
GIRDERS, COLUMNS, ST. STAN ic NS, TANKS, 











CHINES, for fee ae of Boiler 


RING MACHINES, for Marine} 


B, & W. H. HALBY, Ironfounders, Bradford, 





Sunk eTHEEs tak TOn GPTT OPeLEnedd rend * 
48, WEST REGENT 8T., GLASGOW. 2465 __ 





TRIER’S 
SPLIT CRIP 


PATENT 
COLLAR 








Paterson, Downs 
Jardine, 


COATS IRON AND STEEL WORKS. 


COATBRIDCE, N.B. 
BRAND: COATS beg 


"Coats, COATBRIDGR.” 
Telegrams «* Boomaway, Loxpon,” 


TELEPHONE No, 62 (Coatbridge). 

















08 igendien go So cab orn onal akon pyre Walee, 
Treland—excluding Liverpool and Man- 
England— 











CHINE TOOLS which are in general demand. 


sesser Desiriets ond the North of 
Mr. ALFRED M. BUCHANAN, Svurrout 
Hovss, Lavrencey Pounrxsy Hitt, Lonpox, E.O. 

















































a 
ae 
| 
| 


eee 


ENGINEERING. Bees i ee 


— ; 
MARSHALL, SONS & CO., L™ cainssorouan, evan. 


Telegrams : “ Marshalls, Gainsboro’.” ‘Also OFFICES, SHOWROOMS and GENERAL Sa SE dome ee are 


Telephone No. 10. THE GRAND PRIX FROME at AND 
ano GOLD MEDAL } PARIS, 1900. 79, FARRINGDON ROAD, MANUFACTURERS OF 


LONDON, E.C. 
and at Calcutta and Bombay, PORTABLE ENGINES, Simple and Compound. 
SEMI-PORTABLE ENGINES, Simple and Compound. 
UPWARDS OF UNDERTYPE ENGINES, Simple and Compound. 
73,000 FIXED ENGINES up to 1000 HP. 
VERTICAL ENGINES, Simple and Compound. 
Engines and Boilers traction ENGINES and ROAD LOCOMOTIVES. 
MADE. ROAD ROLLERS, with and without Scariflers. 
THRASHING MACHINERY for all Countries. 
Illustrated Catalogues GRINDING MILLS. SAWING MACHINERY. 
‘on Application. TEA PREPARING MACHINERY, &c. 














Compound Non-Condensing Engines up to 370 B.HP. 


GEORGE RUSSELL&CO., Lid. : 
MOTHERWELL, near GLASGOW, ? 
Engineers and Builders of | 
all Sizes and Classes of | 


Al |i Che (Dulsometer-: 
Thing STEAM PUMP. 


t That you can generally get the water 
0 out with a Pulsometer Steam Pump 


whilst you would be collecting 
Remember. Tackle to fix ordinary Pumps. 


| Pulsometer Engineering Col Reading. 










































































BU TLE ’sS 
PATENT ROLLED Pear / PATENT 


SHAFTING ~: ig cman cron 


IN IRON AND STEEL. a ee eae. Ta, 


« S. MASSEY 


MANCHESTER. 


STEAM HAMMERS J 


PATENT BELT-DRIVEN HAMMERS, BRETT'S PATENT DROP STAMPS FOR DIE WORK. 
ae BAND SAWS FOR COLD METALS.“ 


eee enema aon 
20 & the J “it the 
“Printed by the Proprietors at their Printing Ufioes, The Bedtord buat the Par oe F , in ie Par Sa ee ea _— 
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